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Elcaywyn
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AttioAoynon kot BeAtiotonoinon
otTnNV aKTwodlayvwon

AKTIVOYEVIG
Kivéuvog Ogehog  —=) Khivikdg Kivovuvog

KAwwkog kivéuvoc: O KivOuvoc Tou amoppEEL Ao LATPLKEC ELKOVEC
XaNANC SLayvwoTikn g aélog, oL oToleC Unopel va odnynoouv oe
godpaApevn dlayvwon.

(Samei et al, J Radiol Prot. 38, 2018)



O kivdéuvoc evavtt TnG 60oNn¢
OLKTLVOBOALOG

H oAokAnpwpevn dtadikaocia BeAtiotomoinong Oa npeneL va
EVOWMOTWVEL TOV OKTLVOYEVH KivOuvo Kol Tov KALVLKO Kivduvo, o€
Mo Eviaial EKTLUNON CUVOALKOU KwvdUvou.

A AKTLVOYEVNC Kivbuvoc
KAwvikoc kivéuvoc
2UVOALKOC Kivéuvog

YAETIKOS KIvOUVOg

>

Adon AxktivoBoiiag

(Adapted from Samei et al, J Radiol Prot. 38, 2018)



BeAtiotonoinon 6oonc¢
aKTvoBoAiac/molotntog ELKOVOC

Modality Specific Dose Metrics on phantoms
Body Size-based Specific Dose Metrics
Organ Dose for a Reference Person

Effective Dose for a Refer. Person

Radiation Risk
Organ Dose on Real Patient

!

Organ based Radiogenic Risk Index on Real Patient

!

O

Radiation Risk

Clinical Risk

Phantom-based Image quality

!

Patient-based image quality

!

* Clinically indicated image quality

!

Clinical Risk



OL MOPAUETPOL TIOV EMNPEATIOUV TNV TOLOTNTO ELKOVOLG KOLL
t™n d0on aktivoBoAiac otnv Pndrakn aktivoypadnon
X-ray Tube

Beam Filtration

DAP meter
Exposure | |
§ Entrance Surface
— Air Kerma
@ @Smﬁered
Grid ¥ radiation

Image w
receptor ;
Primary beam

Tube load: mAs

Tube potential: kVp

Body size

Automatic exposure control
Source to detector distance
Exposure geometry

Grid use

Focal spot size

Beam filtration

Collimation

Magnification

Image processing algorithms
Detection efficiency
Exposure index

Contact shielding



H evpeia SuvapLkn mePLOX AMELKOVLONG
otnv PndLakn aktwoypadnon

Radiographic Films:
Conventional
Response

Flat Panel Detectors:
Digital Response

Response

0.1 1 10 100 1000
Radiation Dose (uGy)



H evpeia SuvapLkn mePLOX AMELKOVLONG
otnv PndLakn aktwoypadnon

1 80 kVp

Underexposure

180 kVp

Optimum Exposure

Overexposure

5 year old anthropomorphic phantom, SID 110 cm,
1 mm Al + 0.1 mm Cu, AEC Deactivated



H otadiakn avénon tnc €kBsonc
“Exposure Creep”
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(Gibson et al. Acad Radiol 19, 2012)



IEC 62494-1

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medical electrical equipment — Exposure index of digital X-ray imaging
systems —
Part 1: Definitions and requirements for general radiography

Appareils électromédicaux — Indice d'exposition des systémes d'imagerie
numéerique a rayonnement X —
Partie 1: Définitions et exigences pour la radiographie générale

INTERNATIGNAL
ELECTROTECHNICAL
COMMSSION

COMMISSION
ELECTROTECHNIQUE

INTERMATIONALE FRICE CODE R
CODEFRIX
12 11.040.50 F2EN 2-5318-5944-3

AAPM REPORT NO. 116

An Exposure Indicator
for Digital Radiography

Report of AAPM Task Group 116

July 2009

DISCLAIMER:; This publication is based on sources
and information believed to be reliable, but the
AAPM and the editors disclaim any warranty or

liability based on or relating to the contents
of this publication.

The AAPM does not endorse any products,
manufacturers, or suppliers. Nothing in this
publication should be interpreted
as implying such endorsement.

* Exposure Index

e Deviation Index




Mwc Aettoupyel To MPOTUTO
Exposure Index;

Exposure Index: Eivait avaAoyoc tn¢ TLtung Air
Kerma movu Aappavet o ndrakoc aviyveutnc.

EI =100uGy~' x K _,,(unitless)

cal ®

et Air KERMA (uGy)-BaBpovopnpevn tun oe
npokaBoplopevn nototnta SEoUNC.

RQA5 (6.8 mm HVL Al):

70 kVp, 2.6 mm HVL Al + 21 mm Al
70 kVp, 2.6 mm HVL Al + 0.5 mm Cu + 2.8 mm Al.

(AAPM Report No 116, 2009)



Mwc Aettoupyel To MPOTUTO
Exposure Index;

Deviation Index:

El
DI =10xlo —
glO(E[ )

El.: Target Exposure Index r

Exdpalel moco kovta eivatl o El tng eéetaong otov El.

El yla K0Bg EETAOTLKO TIPWTOKOANO, OVOTOULKN TLEPLOXH
Kol ywvia mpoBoAnc.

NaBog amoteAeopata av ot El: 6ev kaBoploBouv cwota.

(AAPM TG116, 2009)



EUpoc¢ tTipwv “Deviation Index” ko evépyelec

. b Range Action (AAPM TG116)

>+ 3.0 Excessive patient radiation exposure
Repeat only if relevant anatomy is clipped
or “burned out”
Require immediate management follow-up

+1.0to+3.0 Over exposure: Repeat only if relevant
anatomy is clipped or “burned out”

-0.5t0o+0.5 Targetrange

<-1.0 Underexposed: Consult radiologist for
repeat
<-3.0 Repeat

(AAPM TG116, 2009)



EUpoc¢ tTipwv “Deviation Index” ko evépyelec

. b Range Action (AAPM TG116) AAPM TG232, 2018

>+ 3.0 Excessive patient radiation exposure Is it really needed to repeat
Repeat only if relevant anatomy is clipped  an overexposed image?
or “burned out” What actions of management
Require immediate management follow-up follow-up are required?
+1.0to+3.0 Over exposure: Repeat only if relevant +1.0<DI<+0.5?
anatomy is clipped or “burned out”
-0.5t0o+0.5 Targetrange Too narrow?
<-1.0 Underexposed: Consult radiologist for -1.0< DI < - 0.5 ?, Radiologist
repeat approval necessary?
<-3.0 Repeat In every exam?

(AAPM TG232 Med Phys 45, 2018)



Frequency

Napadsiypa: Aktivoypadia KOLALOG O€ EVAALKEC

* H tumnikn anokAwon (SD) arto
TN HEON TLUN THE KATAVOUNG
tou DI kaBopilet TIC EVEPYELEC

1,500 IR TTOU MPETEL v YiVOUV yla T

' BeAtiwon tn¢ mPaKTIKNAC.

2,000.07

» Méon Twun DI kovta oto 0.

1,000.04

» MKpn TUmKn artokAion.
» DI eé€taonc evroc + 1 SD and

—r”r‘"‘“"m - “m T) HEOT) TLUI THG KATAVOUIS.

1 J I 1 I
110l .90 .70 .50 3040110 |30 150l 7090/
100 -80 60 -40 20 0 20 40 60 80 100
DI

4= )

-1SD +1SD

$00.0

(AAPM TG232 Med Phys 45, 2018)



H BeAtiotonoinon tTnC MPOAKTLKAG

El vs EkBeon: Zwotn BaBuovopunon cuotiportoc ( 20%).

KaBoplopog cwotwv tipwv El; ava cuotnpa, tpwtokoAAo,
OLVOLTOLKN TtEPLOXN, TPOBOAN.

H péon tyun DI mpenel va eivan kovta oto 0.

H turuikn anokAwon (SD) oo tn HEoN TLURA TG KATOVOUNC TOU
DI va eivaui pikpn.

KaBoplopdc opiwv oto eVpocg 1 SD ano tn pEon TR TNG
Katavoun¢ tou DI yia eveEpyeLec.

NapakoAouOnon El, DI kaw SD oto xpovo.

2TOX0C N BeAtiwon tng mpakTkAC = Mpaypatomnoinon
egetaoewv pe pkpn SD.

(AAPM TG232 Med Phys 45, 2018)



OWwpPEAKLoN yLa TNV tpootacia
OLKTLVOEU LLoONTWYV opyavwyv

“———

* H mpaKktkn xprnong i
OKTLVOTIPOOTATEVUTIKNG OwpaKkLong TI
TWV QKTLVOEVaLoBNTWY opyavwy
¢ekivnoe armno tn dekaeTiol TOU
1950.

* [ovadecg, EpBpuo, Bupeoeldnc
adevac, HooToC, GaKOC
opOaApou.




O npoBAnuatiopol

H Owpakion punopei va kaAuP el tTnv avatopia evélapEpovtoc =
Pevdevdeitelc, umofaduion nowdtnTag LkOvag N emavainyn
€kOeonc (Frantzen et al. Insights Imaging 3, 2012)

H Owpakion Unopel va EMNPEACEL TN AELTOUPYLOL TOU GUOTHHLOTOC
outopatou eAEyxou €kBeong - avénon 60ong aktivoBoAiog
(Kaplan et al. Ped Radiol 48, 2018)

AvckoAia otn cwotn TonoB£tnon tng BwpaKiong MAVwW 0To CWHLAL
eL0KA ota adLd: oL WoOBNKeG HEV eivall 0pATECG, HLETAKIVNON
pnetaéL tonoBetnong kaw AP ne (Fawcett et al. BJR 85, 2012)

Meyalo pnEpocg tng ddon¢ yovadwv i epBpuou mPoEpXETAL MO
okedalopevn aktwvofBoAia, n onoia dev ennpealetat oo tn
Owpakwon (Damilakis et al. Eur Radiol 13, 2003)

H xprion Bwpakiong yla tTnv npootacio aktivoevaicdntwy
opyavwv 6ev npoodEPeL GNUAVTIKO 0PEANOC.
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POLICY NUMBER POLICY NAME POLICY DATE SUNSET DATE

PP32-A AAPM Position Statement on the Use of Patdent Gonadal 4722019 1273172024
and Fetal Shielding

Section

Nao section assigned

Policy source

April 2-3, 2079 Board of Directors Meeting Minutes
Policy text

Patient gonadal and fetal shielding during X-ray based diagnostic imaging should be discontinued as routine practice. Patient
shielding may jeopardize the benefits of undergeoing radiclogical imaging. Use of these shields during ¥-ray based diagnostic
imaging may obscure anatomic information or interfere with the automatic exposure control of the imaging system. These
effects can compromise the diagnostic efficacy of the exam, or actually result in an increase in the patient's radiation dose.
Because of these risks and the minimal to nonexistent benefit associated with fetal and gonadal shielding, AAFM recommends
that the use of such shielding should be discontinued.

For patients or guardians experiencing fear and anxiety abourt radiation exposure, the use of gonadal or fetal shielding may calm
and comfort the patient enocugh to improve the exam outcome {1). This may be considered when developing shielding policies
and procedures. However, blanket statements requiring the use of such shielding are not supported by current evidence (2-4).
Additionatly, the AAPM recommends that radiclogic technologist educational programs {including patient outreach efforts
provide information about the limited utility and potential drawbacks of gonadal and fetal shielding.

Rationale for policy: Gonadal and fetal shielding in X-ray imaging has for decades been considered consistent with the ALARA
principle and therefore good practice. Given advances in technology and current evidence of radiation exposure risks, the AAPM
has reconsidered the effectiveness of gonadal and fetal shielding.

Gonadal and fetal shielding provide negligible, or no, benefit to patients’ health.

1) Radiation doses used in diagnostic imaging are not associated with measurable harm to the gonads or fetus. The main
concern with radiation exposure to the reproductive organs has been an increased risk of hereditary effects. However, according
to the 2007 Publication 103 of the International Commission on Radiclogical Protection (ICRF), “ne human studies provide direct
evidence of a radiation-associated excess of heritable disease” (5). Similarly, the American College of Obstetricians and
Gynecologists ([ACOG) Guidelines, with endorsement from the American College of Radiology (ACR), states that "with few
exceptions, radiation exposure through radiography, computed tomography scan, or nudear medicine imaging techniques is at
a dose much lower than the exposure associated with fetal harm” (6).

2} Patient shielding is ineffective in reducing internal scatter. in medical x-ray imaging, the main source of radiation dose to
internal organs that are outside the imaging field of view is x-rays that scatter inside the body. However, surface shielding

covering these organs has no impact on this scatter.

The use of gonadal and fetal shielding can negatively affect the efficacy of the exam.



Hatienal Couneil an Radiatian Protection and Measurements

7310 Woodmont Avenue | Sofe 200 / Bethesda, MD 20814-3055
hitn . nopanlive. org

NCRP Recommendations for Ending Routine
(Gonadal Shielding During Abdominal and Pelvic
Radiography

NCRP Statement No. 12, January 12, 2021

Execulive Summary

The purpose of radiologmeal protection, including recommendations for shielding, 15 to reduce the likelihood
of possible harm. For medicsl exposures, the goal 15 to keep exposures as low as reasonably achievable while
simultaneously ensuring that the needed mformation is obtamed. Gonadal shielding (GS) was intreduced sand
widely recommended 1 the 1850s with the intent of minimizing the potential for hentable penetic effects
from medical exposures. Scientific evidence has led the National Council cn Badiation Protection and Mea-
surements (NCHP) to reconsider the recommendation for GS. Several factors contnbute to NCRPs new rec-
ommendation.

* The risks of heritable penetic effects are now considersd to be much less than previously estimatad.

# Improvements mn technolosy since the 19505 have resulted in up to a 85 % reducticn n the absorbed
dose to pelvic organs from radiography.

* (35 can mterfere with the nse of automatic exposure control (AEC) and thereby canse an incresse ino
dose to other pelvic and abdominz] organs that may be more radiosensitive.

# (35 ohsrores portions of pelvic anatomy and may chscure important findings on radicgraphs. This himits
the practical dimensions and area of the shisld

# [espite adherence to practice puidelines by technologsts, G may not complstely shaeld the gonads
in the majonty of patients due to the himoted area of the shisld and the normal vanations in patient
anatomy.

# A substantial portion of ponadal dose to the ovaries 15 debivered by scaitered x rays that are not attenu-
ated by GE.

As a result. NCRP has concluded that in most circumstances G2 use does not contnbute significantly to
reducing risks from exposure and may have the unintended consequences of increased exposure and loss
of valuable diagnostic information, and therefore wse of G2 15 not justified as a rowtine part of radislogical
protection.

NCEP now recommends that GS not be used routimely during sbdominal and pelvic radiography, and that
federal, state, and local regulations and guidance should be revised to remove any actual or imphed require-
ment for routine (5. 05 use may remain appropriate m some Imited circumstances. The recommendations m
this Statement are lmited to patient GS during abdominal and pelvie radiography. NCEP recognizes that
adoption of thess new recommendations requires addressing the tmpact of this substantial chanpe on
ingrained medical practice.




The European Consensus on patient
contact shielding

European Federation of Medical Physicists (EFOMP)

European Fed.eratlon of I.Radlographer Societies (EFRS) GOnad 3 nd

European Society of Radiology (ESR)

ESR EuroSafe Imaging Patient Shielding group
European Society of Paediatric Radiology (ESPR)

European Radiation Dosimetry Group (EURADOS) (GAPS)

European Acad. of DentoMaxilloFacial Rad. (EADMFR)

(Hiles et al. Phys Med 96, 2022)



Summary of recommendations

Application Imaging Inside or Recommendation Symbal
madality outside FOV
Male and female All X-ray Both Mot
gonad contact recommended to
shielding use shielding’
Thyroid contact All X-ray Inside Mot
shielding (except Ceph.) recommended to
use shielding’
Cephalometric Inside May use
radiography shielding' O
Radiography, Outside Mot
Mammography, recommended to
Fluoroscopy, use shielding’
Dental X-ray Cutside ‘May use
(intracral and shielding’ O
cephalometric)
CBCT Outside ‘May use
shielding O
Breast contact All X-ray Both Mot
shielding recommended to
use shielding’
Eye lens contact All X-ray Both Mot
shielding recommended to
use shielding’
Embryo/Fetal All X-ray Both Not
contact shielding recommended to
use shielding’

European consensus on patient contact shielding

[—
f—

(Hiles et al. Phys Med 96, 2022)



European consensus on patient contact shielding

It is not unreasonable to consider scenarios and approaches where
individual circumstances such as high cumulative dose, anxious or
radiosensitive patients may indicate to the radiology professional that
the benefit of shielding could outweigh any risk associated with its use.
While not generally advised, any use of contact shielding should be
considered carefully by a multi-disciplinary team, with the advice of a
MPE, and should be written into examination protocols ahead of use.

Its selection simply to reassure the apprehensive patient should be
discouraged as this promotes mixed messages and an exaggeration of
radiation risk to the patient and wider community. Instead, efforts
should concentrate on explaining the risks from the use of contact
shields to the patient [4].

(Hiles et al. Phys Med 96, 2022)



O napaperpol EKkBeonc mov ennpealouv TNV
roLotTnTa £LKOvoG Kot tTn doon aktwoPoAiac otnv YT

X-ray Tube

Beam Filtration

: /
Collimators = B A —

\

Isocenter
L ]

Bowtie filter

Detector MO T T

—>Beam Width <

Tube load: mAs

Tube potential: kVp

Body size

Automatic exposure control
Patient centering

Organ dose mA modulation
Reconstruction algorithm
z-Overscanning

Focal spot size

Bowtie filter

Beam width

Scanning length

# of acquisition phases
Pitch

> : ..
Detection efficiency



AEC: Zuotnua Autopatovu EAgyyxou EkOeonc

» Avtopuatn npooappoyn mA, kVp oto peyeboc kot
TOL OLVOTOLKAL XOpOLKTNPLOTIKA KABE aicBevoug

IIpocOro-omicOwa TpoPfoin HAdywa TpoPfoin

» O xpnotnc opilel to emBLNTO eMtintedo MOLOTNTOC
£LKOVOLC YL Evav aoBevr LEcOU peYEBOUC:

a) ®@opuPoc Ewkovac Avadopac (Noise Index, Smart mA, GE)

B) mAs Avadopac (QR mAs, CareDose4D, Siemens)



AEC: ZwoTtn enKEVTPpWON oto Gantry

1. ZwoTn EKTIUNON TOU CWHOTOTUTIOU

2. AmoteAeopatikn AELtoupyia tou
dlAtpou Bowtie



Napadetypo: Avo e€stdoelc Kothiac/muEAoOU atnv dLa yuvaika

Scanner A Scanner A

NpwtokoAAo:
Thorax-Abdomen

NpwtokoAAo:
Thorax-Abdomen

120 kv 120 kV

CTDI,: 14.77 mGy CTDI,: 11.41 mGy

Anterior-Posterior

Lateral




Napadetypo: Avo e€stdoelc Kothiac/muEAoOU atnv dLa yuvaika

Modulated mA

400

350

300

250

200 |

150

100

Isocenter ===5.5 cm below Isocenter

100 200 300 400 500
Anatomic location along z-axis (mm)

NaBoc¢ erkévipwon: 23% avénon oto O6puBo elkdvac HE

28% peiwon otn 60on aktivoBoAiag!



Avoouotaon LKovog BE HEBOodouC
Deep Learning (DL)

Iterative reconstruction = AA\ayn tng udnc tou BopuPou TG
glkovac (“plastic appearance”)

DL-based reconstruction = peiwon Bopuovu, npooapuovn vdng,

BeAtiwon CNR ?7

kot LCD

(Koetzier et al. Radiology 306, 2023)



O peBodol DL otnv YT

e 2019: True Fidelity (GE Healthcare)

e 2019: Advanced Intelligent Clear-1Q Engine
(Canon Medical Systems)

e 2022: Precise Image (Philips Healthcare)

e 2019: PixelShine (AlgoMedica)

e 2019: ClariCT.Al (ClariPi)

(Koetzier et al. Radiology 306, 2023)



O pEBodol ektipnong tng 60onc
oKTIVOBoAiac aicOevouC Kot TPOCWTILKOU

Adon = “E§obdog Auxviag” x “Kavovikomoinpévn 6oon”

‘E€obdoc Auyviac
Entrance Surface Air Kerma (ESAK)

Dose-Area Product (DAP)

Computed Tomography Dose Index (CTDI)

Kavovikomnownpévn 60on

1. Quowka avBpwmnopopda opotwpata Kot rtadntika docipetpa (TLDs)
2. YmoAoylotikéc pEBodol doouetpiog pe alyopiOpoug Monte Carlo
3. MNpoBAePn 66on¢ acOevouc pe pe@odouc Texvntng Nonpoouvng



Aoclpetpla pe avOpwnopopda
OMOLWHMATO KOl QVIXVEUTEG

Male Female : g
: Adult 5 Adult [ 7 '
g




Ot pEBodoL ekTNONC TNC HOONC
oKTVOoBoAiog aacOevouc

Adon = “E§obdog Auxviag” x “Kavovikomoinpévn 6oon”

‘E€obdoc Auyviac
Entrance Surface Air Kerma (ESAK)

Dose-Area Product (DAP)

Computed Tomography Dose Index (CTDI)

Kavovikomnownpévn 60on

1. Quowka avBpwmnopopda opotwpata Kot rtadntika docipetpa (TLDs)
2. YmoAoylotikéc pEBodol doouetpiog pe alyopiOpoug Monte Carlo
3. MNpoBAePn 66on¢ acOevouc pe pe@odouc Texvntng Nonpoouvng



Monte Carlo software toolkits

* Child Dose, Hart B, NRPB-SR279

* OrgDose, Osei E, Canada

« PCXMC, STUK, Finland

* MCNP, Monte Carlo N-Particle code

* NCICT, NIH, USA

* ImpactMC, CT imaging, Germany

* Fetaldose, University of Zurich, Zurich

* CoDE, University of Crete, Greece
* CTRAD, University of Crete, Greece
* iDose, University of Crete, Greece



ImpactMC: Aktwvoypadia Kothioc o€ taldi 5 etwv

h)

4 ImpactMC [CPU] CAUsersh papadakis\Doct \Projects\E thC_Tutorial\Radi hy/AP Radiograph.meproj (AP Radiograp!
Filte View Simulation Dose Tools Help
Input |{ Sean Parameters || WC Py ters |
[ Tube cument values file: )
| browse clear
Valuesinfile: 0
Spectrum definition file:
|C "-.Users'\anpapadakls‘.Documams‘-.PrD]ect‘l browse clear
Values in file: 70
Shaped filter definition file
| brc clear

Valuesinfile: 0

Collimation definition file:

clear
Valuesinfile: 0
Value

l 10
Average TubeCument [mA] 100.0
CenterOfRotationX fmm] oo
CenterORotation fmm] o0
Collimation .Symmeiric
DistanceFocusCenterOf Rotation [mm] .'HDD
FanAngle [rad] .0.2
NumberOf Rotations . 3
Rotation Direction . Posttive:
RotationTime [s} | 10
ScanMode Localizer
ShapedFitter Nene
Spectrum [ UserDefined Spectrum
StartAngle frad] 00
StartZPosttion [mm] .-553
Tablelncrement [mm] .D
TotalBeamColimation fmm} .254]

Current status:  Idle, Finiched. Photons completed: 4.219E+008

Coordinate index
Coordinate

Absolute dose =

CT value

Material

Density

==

Absolute dose
(miGy)

1.00

0.50

0.00
CT-Value (HU)

508

454

Normalized dose to Liver:
0.65 mGy/mGy

Normalized dose to Stomach: 0.71
mGy/mGy

100% — E




CTRAD tool: E€atoplKEUMEVN EKTIMNON
doonc¢ aktwvosvaicOntwv opyavwv otnv YT

DEPARTMENT OF MEDICAL PHYSICS

SCHOOL OF MEDICINE - UNIVERSITY OF CRETE

Calculate Dose (Adult) Calculate Dose (Pediatric)

Patient Data

Exam Type

Adult Thorax
Scanner/Protocol Settings

Scanner

GE Revolution GSI
mA Modulation®
TCM

CThI

CTDI Type@®

Free-in-Air

P

Image-based WED Dose and Risk Report Previous Calculations
Age (y) Gender
30 Female

mAs@®

100

ar

Personalized Computed Tomography Organ Dose Estimation

Clinical Indication

Infectious Diseases

Beam Collimation (mm)

40

CTDI Value (mGy)

218

WED(mm) [RIEREREEELRI =l ©

+ 250

Tube Voltage (kV)

> 120 >
Pitch Rotation Time (s)
= 1 B

Clear  Calculate

(http://ctdose-iqurad.med.uoc.gr/)



Ot pEBodoL ekTNONC TNC HOONC
oKTVOoBoAiog aacOevouc

Adon = “E§obdog Auxviag” x “Kavovikomoinpévn 6oon”

‘E€obdoc Auyviac
Entrance Surface Air Kerma (ESAK)

Dose-Area Product (DAP)

Computed Tomography Dose Index (CTDI)

Kavovikomnownpévn 60on

1. Quowka avBpwmnopopda opotwpata Kot rtadntika docipetpa (TLDs)
2. YmoAoylotikéc pEBodol doouetpiog pe alyopiOpoug Monte Carlo
3. MNpoBAePn 66on¢ acOevouc pe pe@odouc Texvntng Nonpoouvng
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Real-time estimation of patient-specific dose distributions
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Aoclpetpio mpoowrnikou o€ CT-
kaBodnyouueveg mpagelc

' *l6068. 660n oto XEpL: 33 Sy - 2 mSv/mpaén
/2 (Kim et al, Eur Rad 21, 2011)
*l006. 66on otov pakoé opOaApov:
10 uSv - 260 puSv/mpaén
(Inaba et al, Diagn 11, 2021)
*Evepyoc 6oon: 0.74 uSv - 54 puSv/mpaén
(Nakatani et al, Interv Rad 7, 2022)

*AvacUoTaOoN ELKOVWYV ME aKTvoBOAnon o€ toéo 240°%: Msiwon
doonc £wg 84%.
*ELKOVEC AMOSEKTAC mMoLoTNTAC.

(Knott et al J Appl Clin Med Phys 25, 2024)



JUUTEPACHOTA

v" El, DI kot Turtikr) ATtokAton armod th Héon TLA TG
katavounc DI: Ow mapapetpol yia tn BeAtiotonoinon
TWV MPAKTIKWV otnv Pndlakn aktwvoypadnon.

v' AA\ayr) TPOKTLKAC 6Tn XPrion tTh¢ Bwpdkiong emadnc.

v’ Ta vEQ ATTELKOVLOTLIKA ouothpata dtabétouv nAROoC
KOLVOTOMWYV £PYOAELWV yLa TN BEATIoTOMOLNGN TNC
TTOLOTNTOC ELKOVOC KAl TNC S0on¢ aktivoBoAiac.

v EKnaiibevuon twv aKTvoAoywv yio ta odbEAN epappoync
TWV KOLVOTOMLWV.

v EKnaiibevon twv TeXVoOAOywvV yia th owotr) edappoyn
TWV KOLVOTOMLWV.

v’ Néec pnéBodot mpoPAePnc 66on¢ aktivoBoAiag o€
TUPOLYLOLTLKO XPOVO.
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