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Introduction

* Regular estimation of collective dose only for occupationally exposed persons;

 Fragmentary data for the Greek population;

e Need for improving the tools for the assessment and optimisation of the national
radiation protection program;

 Need for continuous improvement of the services provided by EEAE and for

transparency enhancement;

i

. . . www.eeae.gr
Greek Atomic Energy Commission 5




Introduction

 Regular estimation of collective dose only for occupationally exposed persons;
 Fragmentary data for the Greek population;
e Need for improving the tools for the assessment and optimisation of the national

radiation protection program;

 Need for continuous improvement of the services provided by EEAE and for

fransparency enhancement;

. . . www.eeae.gr
Greek Atomic Energy Commission 5




Aiming at...

e Estimation of the population dose from medical practices and natural

radiation;

e The development of a complete information system to facilitate data
collection and the dissemination of the results;

e Public information;

e Upgrading of EEAE’s infrastructures.
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Aiming at...

New scientific data - comparisons;

Tools and indexes for the evaluation and the optimisation of the national
radiation protection program;

Familiarisation of the public with ionising radiations and their everyday uses;
Development of safety culture;

Enhancement of trust;

Facilitating the access to information and services concerning applications of

ionising radiations
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Target group...

* People interested in various aspects of the national radiation protection program;
e Health professionals;

e Radiation protection experts;

 Exposed workers;

e Scientific community;

e Other bodies(e.g. Ministries, Prefectures, etc.);

 EEAE personnel
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Some numbers...
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Medical exposures...

e Calculation of the annual number of diagnostic examinations and
fluoroscopically guided interventional procedures
-Radiodiagnosis (Radiography, Mammography, Fluoroscopy, CT)
-Fluoroscopically Guided Interventional Procedures
-Nuclear Medicine (y-camera, PET/CT)
 Mean dose estimation for each type of diagnostic or interventional radiology

procedure;

*Selection & categorisation of examinations (wide range of frequencies and
doses)

Exposure = frequency x dose
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Medical exposures...

* The licensees submit the number of diagnostic and interventional radiology
procedures to the EEAE on an annual basis. This is a legislative requirement:
Y1’ apB. AYT2/T'.Il.oik 154949/ 10.12.2010/ (PEK/B/1918);
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Medical exposures...

* The licensees submit the number of diagnostic and interventional radiology
procedures to the EEAE on an annual basis. This is a legislative requirement:
Y1’ apB. AYT2/T'.Il.oik 154949/ 10.12.2010/ (PEK/B/1918);
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Medical exposures...

Procedure # departments # departments % response
responded

CT 363 342 94 %

Radiology 1117 830 75 %

Fluoroscopically Guided

0
Interventional Procedures 65 55 85 %

Nuclear Medicine 120 119 99 %

Extrapolation to 100%

*The data used for the study concern 2014
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Medical exposures...

Dosimetric Quantities

Conventional Air Kerma (free in air)
radiology

Mammography Air Kerma (free in air)

CT CTDI,, & DLP
Fluoroscopically KAP

Guided Interventional

Procedures

Nuclear Medicine Administered radioactivity (MBq)
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Medical exposures...

* The estimation of the mean effective dose was based on data from a representative
sample of medical facilities in the country;

* Use of appropriate software and conversion factors. .

&1l DefForm [ 1 Examination  Coliche t “
File using scanner: Philips Model: Tomos | = i
1. Main menu ‘ T New Fom & Open Form ‘ O Save Fom | B Save Form as . | o ‘ Monte Carlo Dose Data derived from: Philips Tomoscan AV i )
Scan plans: - .
Heador toxt | - Comment: COLICHE3IN5 . .
kv:120 mAs:250,00  Slices:60 CTDI (mGy
Phantom data ] Slice Width (mm):3,0 Table feed per slice(mm): 5,0 nCTDIw (Head) (uGy/mAs): 127,/ +-1,9%
foe: Phantom height  Phantom mass L Scan Start (cm): 35,0 Scan End (cm): 5,2 nCTDIw (Body) (uGy/mAs): 67,1 +/-1,9%
®0 @1 @9 Wi Wi5 (oA 17860 7320 elnelm charion Prime Organs Equivalent Dose Error Other Organs Equivalent Dose Error
Standard: 1786 Standard:73.2 Lungs 0,28 mGy 3% Pelvis 26 mGy 20
[ Draw x-ray field Stomach Wall 6,8 mGy 2% Spine 6,2 mGy 2%
Geomatiy data for the x-ray beam Urinary Bladder Wall 11 mGy 2% Skull Cranium 0 mGy 0%
FSD Beam width Beam height  Xref Yref Zref Breasts 0,10 mGy 6% Skull Facial 1,9 uGy 50%
80.00 20.00 20.00 0.0000 0.0000 | 10.0000 Liver 4,8 mGy 2% Rib Cage 1,5 mGy 2%
Esophagus 0,14 mGy 10% Clavicles 23 pGy 40%
Proiection anale Cranio-caudal angle Update Field Thyroid 2,6 UGy 10% Eye Lenses 0 mGy 0%
| 2700 | ooo Skin 2,7 mGy 1% Gall Bladder Wall 10 mGy 2%
LATR=180 AP=270 (pos) Cranial ¥-1ay tube Bone Surface 4,5 mGy 2% Heart 0,30 mGy 5%
LATL=0 PA=90 [nea) Caudal %-ray tube Red bone marrow 4,0 mGy 2%
Testes (Gonads) 0,95 mGy 4%
Ovaries (Gonads) 11 mGy 2%
MonteCarlo simulation parameters Rotation increment +| [30 - |View angle {370 LLI Wall (Colon) 8,9 mGy 2%
Max energy (keV) Mumber of photons . . .
150 20000 Remainder Organs Equivalent Dose Error Me_lrrow Doses Equivalent Dose Error
Muscle 3,7 mGy 1% Pelvis 9,6 mGy 2%
Adrenals 1,5 mGy 7% Spine 2,3 mGy 2%
Field size calculator g i IIZ E?nuea: Brain 0 mGy 0% Skull Cranium+Facial 0,17 pGy 50%
5 , v/ Brain | Uteruz Small Intestine 12 mGy 2% Rib cage 0,48 mGy 2%
FID Image width Image height
e e — | s B ULl all 12mGy 2% Clavides 65Uy 40%
i ¥ Splesn [ Lower largs intestine Kidneys 11 mGy 2% Scapulae 33 Gy 10%
Phantom exit- image distance: |50 v ¥ Small intestine Pancreas 3,4 mGy 3% Upper Part of Legs 0,36 mGy 2%
c2 W Thyroid Spleen 4,6 mGy 2% Upper Part of Arms 21 pGy 10%
FSD Beam width Beam height L I Thymus 92 Gy 30%
| | | A Uters nmey 2%
g = DLP (head phantom) 0,57 Gycm +/-2%
MW a8 “ G “ Iz Effective Dose (ICRP 60) 4,9 mSv +- 2% DLP (body phantom) 0.30 Gy cm +- 2%
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Medical exposures...

Radiography

e The estimation of the mean effective dose was based on 4335 measurements
performed to 388 facilities for 11 different types of examinations;

* The mean effective dose for each examination was estimated using PCXMC 2.0
(v 1.4 software STUK).

Mammography
e The estimation of the mean effective dose was based on measurements

performed to 299 mammography systems;

e Use of a typical (EUR 16263EN, 1996) mammo phantom (thickness: 4.2cm,
composition: 50% glandular, 50% adipose tissue);

e Use of ICRP 103 conversion factors.
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Medical exposures...

CT

* The estimation of the mean effective dose was based on data (CTDI vol and DLP
values) collected from 103 systems;

» Use of appropriate conversion factors (Huda et al).

Fluoroscopically Guided Interventional Procedures

* The estimation of the mean effective dose was based on data collected from17
interventional cardiology and 18 interventional radiology facilities respectively;

» Use of appropriate conversion factors (Compagnone, G. et al (2012), Geijer, H. et al
(2005), Simantirakis, G. et al (2013), NCRP 160);

* In some cases the PCXMC 2.0 (v 1.4 software STUK) was also used.

Nuclear Medicine
e Data collection was carried out during the EEAE’s on-site inspections (100% of
facilities);

* Use of ICRP conversion factors (mSv/MBq).
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Medical exposures...

Radiography
Computed Tomography
Mammography

Nuclear Medicine

Interventional Radiology

Fluoroscopy

# Examinations

— 4.200.000

B 740.000
W 218.000

1 72.000

17.500

AN 1.500.000

0

1.000.000

2.000.000 3.000.000 4.000.000
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Medical exposures...

Radiographic Mean Effective Dose

examinations ( mSv)

Chest 0.1
Lumbar spine 1
Pelvis 0.3
Head 0.03
Cervical spine 0.06
Knee <0.01
Mammography 0.3

www.eeae.gr

Greek Atomic Energy Commission




Medical exposures...

20.000 -
15.000 - ™ Collective dose
(person-Sv)
& 10.000 -
2
Ea_ 5.000 -
o - =2 | e | [ = -—
O W) oY
%('&QX\S 6\0\0 6\0\ ‘QQX\S 0% ‘2& 0‘5(’0
N G ch'\e(b e e
S B
QO‘QQ \(\K’e(q
100% - Contribution to dose
per person
80% -
60% -~ “ Examination frequency
40% -~
209% -
0% L ﬁ m — f/’
L AS®
@9“" ; o\°® RECH ™ &
'io&o o™ e c,\e@( Q@»& §N<>(° QO
o o

Greek Atomic Ene

www.eeae.gr

rgy Commission




Medical exposures...

Annual per caput dose (mSv)

Computed Tomography: 1.47

Interventional
radiology: 0.13

Nuclear Medicine: 0.11

Fluoroscopy: 0.01 Radiography: 0.08

I
Mammography: 0.02
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Medical exposures...

Medical procedures: 1,8 mSv/y
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Natural radiation...

Mean annual effective

dose(mSv/y)

Construction materials 0.5
Outdoor radiation <0.1
Internal exposure 0.2
Cosmic radiation 0.3
Radon 1.7

Total 2.7

Vs _‘ﬁ
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Publications
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«Diagnostic Reference Levels and patient doses in computed tomography examinations in
Greece», G. Simantirakis, C. J. Hourdakis, S. Economides, I. Kaisas, M. Kalathaki, C.
Koukorava, G. Manousaridis, C. Pafilis, P. Tritakis, S. Vogiatzi, V. Kamenopoulou and P.
Dimitriou, Radiation Protection Dosimetry (2014), pp. 1-6, d0i:10.1093 /rpd /ncul182
«Effective ultra violet irradiance measurements from artificial tanning devices in Greece»,
Aspasia Petri and Efthymios Karabetsos, Radiation Protection Dosimetry (2014), pp. 1-12,
do0i:10.1093 /rpd/ncu346

«MeTpnoelg VTTEPLWOOUG AKTIVOROAING EKTTOUTNG UNXOAVIUATWY TEXVNTOU HAUPIOUATOC
(coAdplovy) otnv EAAGSa», Iletpry A., Kapaumétocog E. EAAnvikn EmBewpnon
Aepuatoroyiag Agppodioloroyiag 25:4 273-283,2014.
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Announcements

1. «Zxeblaouog kat vAomoinon xaptn Padoviov otnv EAAGSa» , T'wpyog Apikog, Kwotag BéAtoog, [Tavaylwtng
NwkoAdov, 231 [TaveAAnvia Zuvavinon Xpnotwv ArcGIS 7-8 Maiov 2015, AGnva

2. «Establishment of the national Diagnostic Reference Levels (DRLs) for pediatric patients», Economides S.,
Vogiatzi S., Hourdakis C.J. and Kamenopoulou V., Workshop on European Diagnostic Reference Levels for
Paediatric Imaging, October 15-17, 2015

3. «National Diagnostic Reference Levels: The current situation in Greece», M. Kalathaki, G. Simantirakis, S.
Vogiatzi, G. Manousaridis, A. Boziari, S. Economides, 1. Kaissas, C. Koukorava, M. Lamprinakou, A. Liossis, M.
Nikolaou, C. Pafilis, P. Tritakis, C.]. Hourdakis and V. Kamenopoulou, IRPA 2014, 23-27 June 2014, Geneva,
Switzerland

4. «Natural Radioactivity of Building Materials in Greece», M. Nikolaki, G. Takoudis and C. Potiriadis,
International Conference in Environmental Radioactivity (ENVIRA 2015), 21-25.09.2015, OscoaAovikn

5. «Audit of the artificial tanning sector in Greece. Introduction of a legislative /regulatory framework», Aspasia
Petri, Efthymios Karabetsos, 3" International UV and Skin Cancer Prevention Conference 2015, 7 - 11
December 2015, Melbourne, Australia

6. «ATOTEAEOUATA PETPNOEWV KUL CUUTIEPACUATA ATIO EAEYXOUG TOU TOUEN TIAPOXTG UTINPECLWV TEXVTTOV
Hovplopatog otnv EAAGSa» , A. Tletpn), E. Kapaumétoog, 11° [TaveAAnvio Zuvédplo Agpuatoroylag &
A@podioloroyiag, 25-28 Iovviov 2015, Oecoaiovikn

7. «UVRirradiance measurements from artificial tanning devices in Greece», Aspasia Petri, Efthymios
Karabetsos, 8 International Workshop on Biological Effects of Electromagnetic Fields, 21-26 September,
2014, Varna Bulgaria

8. «MeTpnoelg TG LVTEPLWSOUS AKTIVOBOAING TWV GUGKEVWV TEXVNTOV Havplopatog (coAapLlovp) otV
EAAGSa», A. Iletpn, E. Kapaumétoog, 5° Taktiko EOviko ZuvéSplo MetpoAoyiag, 9 -10 Maiov 2014, ABrva
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Thank you!!!

Ynoupyelo Naibeiag, Epcuvac & BRNOKCUMTLY  YROYPIEIO OIKONOMIAL,

[ ] - 8 C s ZEETA
! EANTI ﬁ-

Fevin Mpoppaness Egevvac & Teavodoylag ANANTYZHI & TOYPIIMOY
n NEPIPEPEIR OTO e avantuéne
Me ) ouyxpnparosémmon e ENabag kai e Eupwnaikng Evwong - B Taeio M arrugng (ETNA),

1o maioio Tou EN. Avtaywviotikétnya kar EmyeipnparcotTa (ENAN 1) kot mwv NLEN. Atnikrie, NEN. Makedoviac - Bpakng

- P www.eeae.gr
Greek Atomic Energy Commission 5




