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Introduction

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

• Fragmentary data for the Greek population;

• 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;
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Aiming	at…

• Estimation of the population dose from medical practices and natural

radiation;

• The development of a complete information system to facilitate data

collection and the dissemination of the results;

• Public information;

• Upgrading of EEAE’s infrastructures.



www.eeae.grGreek	Atomic	Energy	Commission

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;

• Health	professionals;

• Radiation	protection	experts;

• Exposed	workers;

• Scientific	community;

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

• ΕΕΑΕ	personnel
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Management	&	Coordination	of	
the	work

Public	Relations	
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The	team…

…and	other	valuable	
partners
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Some	numbers…

Duration:	3	years
Budget:	1.031.600	Euros

523	man‐months,	55	persons

7	tasks,	35	deliverables
7	events	for	the	dissemination	of	results
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• Calculation of the annual number of diagnostic examinations and
fluoroscopically guided interventional procedures

‐Radiodiagnosis (Radiography, Mammography, Fluoroscopy, CT)

‐Fluoroscopically Guided Interventional Procedures

‐Nuclear Medicine (γ‐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	× dose

Medical	exposures…
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• The licensees submit the number of diagnostic and interventional radiology
procedures to the EEAE on an annual basis. This is a legislative requirement:
Υπ’ αριθ. ΔΥΓ2/Γ.Π.οικ 154949/ 10.12.2010/ (ΦΕΚ/Β/1918);

Medical	exposures…



www.eeae.grGreek	Atomic	Energy	Commission

• The licensees submit the number of diagnostic and interventional radiology
procedures to the EEAE on an annual basis. This is a legislative requirement:
Υπ’ αριθ. ΔΥΓ2/Γ.Π.οικ 154949/ 10.12.2010/ (ΦΕΚ/Β/1918);

Medical	exposures…



www.eeae.grGreek	Atomic	Energy	Commission

Medical	exposures…

Extrapolation to 100%

•The data used for the study concern 2014

Procedure #	departments #	departments	
responded

%	response

CT 363 342 94 %

Radiology 1117 830 75	%

Fluoroscopically	Guided	
Interventional	Procedures 65 55 85	%

Nuclear	Medicine 120 119 99	%
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Medical	exposures…

Dosimetric Quantities

Conventional	
radiology

Air Kerma (free in air)

Mammography Air Kerma (free in air)	

CT CTDIvol &	DLP

Fluoroscopically
Guided	Interventional	
Procedures

KAP

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.

Examination Coliche Mode: Slice scanning
using scanner: Philips Model: Tomoscan 1998
Monte Carlo Dose Data derived from: Philips Tomoscan AV

Scan plans:
Comment: COLICHE 3 IN 5
kV:120 mAs:250,00 Slices:60 CTDI (mGy/mAs): 0,1678
Slice Width (mm):3,0 Table feed per slice(mm): 5,0 nCTDIw (Head) (µGy/mAs): 127,7 +/- 1,9 %
Scan Start (cm): 35,0 Scan End (cm): 5,2 nCTDIw (Body) (µGy/mAs): 67,1 +/- 1,9 %

Prime Organs Equivalent Dose Error Other Organs Equivalent Dose Error
Lungs 0,28 mGy 3% Pelvis 26 mGy 2%
Stomach Wall 6,8 mGy 2% Spine 6,2 mGy 2%
Urinary Bladder Wall 11 mGy 2% Skull Cranium 0 mGy 0%
Breasts 0,10 mGy 6% Skull Facial 1,9 µGy 50%
Liver 4,8 mGy 2% Rib Cage 1,5 mGy 2%
Esophagus 0,14 mGy 10% Clavicles 23 µGy 40%
Thyroid 2,6 µGy 10% Eye Lenses 0 mGy 0%
Skin 2,7 mGy 1% Gall Bladder Wall 10 mGy 2%
Bone Surface 4,5 mGy 2% Heart 0,30 mGy 5%
Red bone marrow 4,0 mGy 2%
Testes (Gonads) 0,95 mGy 4%
Ovaries (Gonads) 11 mGy 2%
LLI Wall (Colon) 8,9 mGy 2%

Remainder Organs Equivalent Dose Error Marrow Doses Equivalent Dose Error
Muscle 3,7 mGy 1% Pelvis 9,6 mGy 2%
Adrenals 1,5 mGy 7% Spine 2,3 mGy 2%
Brain 0 mGy 0% Skull Cranium+Facial 0,17 µGy 50%
Small Intestine 12 mGy 2% Rib cage 0,48 mGy 2%
ULI Wall 12 mGy 2% Clavicles 6,5 µGy 40%
Kidneys 11 mGy 2% Scapulae 33 µGy 10%
Pancreas 3,4 mGy 3% Upper Part of Legs 0,36 mGy 2%
Spleen 4,6 mGy 2% Upper Part of Arms 21 µGy 10%
Thymus 92 µGy 30%
Uterus 11 mGy 2%

DLP (head phantom) 0,57  Gy cm +/- 2%
Effective Dose (ICRP 60) 4,9 mSv +/- 2% DLP (body phantom) 0,30  Gy cm +/- 2%
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Medical	exposures…

Radiography
• 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
• The estimation of the mean effective dose was based on measurements
performed to 299 mammography systems;

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

• 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
• 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…
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Medical	exposures…

Radiographic	
examinations

Mean	Effective	Dose	
(	mSv)

Chest 0. 1

Lumbar	spine 1

Pelvis 0. 3

Head 0.03

Cervical spine 0.06

Knee < 0.01

Mammography 0.3
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Medical	exposures…

Collective	dose
(person‐Sv)

Contribution	to	dose	
per	person

Examination	frequency
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Medical	exposures…
Annual	per	caput	dose	(mSv)

Computed	Tomography:	1.47

Interventional	
radiology:	0.13

Nuclear	Medicine:	0.11

Radiography:	0.08

Mammography:	0.02

Fluoroscopy:	0.01
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Medical	procedures:	1,8	mSv/y

?

Medical	exposures…
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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

Natural	radiation…
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Related	activities…
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Thank	you!!!


