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* Ynohoyotikp  Topoypapic amd tov  O1ebvr  Opo
«Computed Tomography» (CT)
N and Tov 6po «Computed Axial Tomography» (CAT scan)

Inu. O opykdg 6pog mov ypnoyonoince o Hounsfield frav “computerised
transverse axial tomography”

» Tmv EXAGSa &gt emucpotiost [
0 0pog Aovikn Topoypagia
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Aovikn Topoypagio

Avéyn yuo Topoypagikn Aneiovion

o A&ovu): Katd tov (Stopnkn) d&ova
* Topoypopio amd «TOUOC) Kol «ypaOmP

AvoTopdoTO0Y] TWROTOS
(T0V GONATOC) KATH TOV
(6wopnqkn) aéova

* H xhoooikn axtvoypoeio
(mpoPoiikn amekovion)

emTuyyavetl avtibeon g taéng

Tov 5%

Avaykn yuo kaAOTePT avTifeon peta&d HOAUKOV 10TOV

(m.y., amewdvion ayyelmv, Kapdlig, NTOTOG)
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Avaykn yuo Topoypagpixn Aneikovion

Avaykn vy Topoypapikn Anekovion

* Avéxtnon g TAnpogopiog
Badovg: A
- P
ATEIKOVIOTIKOG Sl ®PIGHOG
Si1|/S2

(UM oAnAemucdioym)

SLPOPETIKOV OVIOTHTOV

* [ToAAég Sopég Tov avBpdmvov
COUOTOC, OTWS Kl OPKETEC
TBOAOYIKEG OVTOTNTES, £XOVV

piKpo péyebog:

Avaykn yuo, vYnAn S10KpITIKN

KOVOTNTO TNV ATEIKOVION
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Ynoloyiotikn Topoypaeio (YT)

Topoypaopio: Iotopikn avadpoun

¢ Iotopiky avadpoun

* Baociwkés apyéc YT

* Zvorijuoara YT

« Eion capwong

* Kvpia viika ka1 Joyiouird pépn
* Ajyn dedouévarv

* Avakarackevl eiKovag

* Ontikomoinon oty YT

« Mowotyra etwovag YT

* Oéuara doons oty YT

* @acuarixny YT (Aimhoevepyeiaxy & Ilolvevepysiakiy)
* Zoumepdouara

e X dekaetion tov 30 o Itohdg aktvoddyoc Alessandro
Vallebona mpdtewve pia pébodo yuo Ty avomapacoTooT] oG
TOUNG TOV GOMOTOG GE OKTIVOYPAPIKO PIALL

* H pébodog éywve yvootr) og copfatikiy Topoypoapio Kot
Bacileton o€ faoikéc apyég TS TPOPOAMKIG TOROYPUPIS:

Tovtdypovn kivnom o€ avTISIOUETPIKES KATELOVVOELG NG
Avyviag kot Tov AL (T omoio cuvdéovtal pe pia pafdo, to
KEVIPO TEPIGTPOPNG TNG omoiag fvar 1) oTio)
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Topoypoapio: Iotopikn avadpoun

Yroroyiotikn Topoypagia (YT): Iotopikn avadpopn

* H tehikn ewdva anewovilel 1o
eminedo (topn) 1ng eotiog pe
emopkn o&vmta, evd Ta GAAQ
emineda  amewovifoviol acoen
(BoAd)

* Metakwvoviag 10 KEVIPO
TEPIOTPOPNG, O  OKTIWVOLOYOG
pmopovoe  va  emAéfel  Ta
dlpopeTikd emimeda eotiog mOL

TEPLEYOVV TN OOUN EVOLOPEPOVTOC

O dyyhoc H/M  Godfrey Hounsfield
gpyalotav EPEVVNTIKA, cg OTAIKG,
ovotiuata, radar kot HY ota epyactipla
g etopiog EMI (Hayes, London, UK)

R

e o Borto Tov oy eoyn ota TEAN TOV
‘50 ovvélafe Vv 180 TG aktvoPoinomg
€vOG KOLTIOV pE akTiveg X amd S10pOPETIKEG
yovieg dote va dgl TL PplokeTal £viog Tov
Kol GpYloe Vo OOVAEVEL GTNV KOTOUGKELT
evoc HY mov Ba avakotoaokedale topég tov

KOVTI0V 07t avaA0Yo. dEd0UEVO,
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Yroioyiotikr Topoypapia (YT): Iotopikn avadpoun

Ymnoloyiotikr Topoypagio (YT): Iotopikn avadpoun

H mpodt eykotdotoon é£€ywe oto vocokopeio Atkinson
Morley (Wimbledon) kot 1 mpdtn cbpwon eykepdilov £yive
ot 1-10-1971 o acbevn| pe KVOTIKO OYKO

O YT ¢ EMI pmopovoe va capdcet Lovo
EYKEPAAOVG

* AMqyn dedopévav (avd topn) oe ~ 4 min

Xpnowonotoboe o defapevn) amd  Perspex =
yepdtn pe vepd pe éva Aootyévio oKkoLOO
umpootd yw v tomobétmon g kepoins. H f
defapeviy pelove ™ duvapkn  KAipoko me?,
axtwvoPolriag 6Tovg aviyvevtég (SnA. ™ dapopd
oV évtaon HeTaED TOV OKTIVOV EKTOG KEPOUANG
KOLL 0DTAV OV S10TEPVOVOOV TO KPOvio)

°11

°12



Yroroyiotikr Topoypapia (YT): Iotopikn avadpoun

O YT g EMI propovece va copmdoet povo
£YKEPALOVG

e ~ 7 min ypOvog AVOKOTACKELNG OvEL
ewovo (Data General Nova minicomputer)

To np®dTO GvoTNUO YT

Eyxépoia sicovo eykepalov
e avotnua YT Siemens
Siretom CT (mepimov to

1975)
S0 s ey
s
ATEKOVION TOV HOAOKOV 1GTOV KOl TOV
KOWMAOV TOV EYKEPALOV Y10 TPMTN GOPA
e13 e14
, ) . , , 1971—XApepa: _pcct |
Yrohoyiotikn Topoypagia (YT): Iotopikn avadpopn , . Zuvduaopos 3D
53 Xpovul Séshéﬂg ﬂlG YT ameikoviong, uPnAng
XWPIKNG SIAKPITIKAG \
Tl ™V OvOKATOOKELY] TOV EIKOVOV OT0 TPOTOTLTO [KaveTATAS KAl TaxuTATAS
, ’ ’ Qpipavon @
cvotuae, 1 opdda tov Hounsfield ypnoyomoince tovg e YT
¥
OepnTIKODS VTOAOYIGHOVG TOL VOTIONPPIKAVOL (PVOIKOD j Qpipavon
Allan Cormack Opiaven | LTS YTAT
™g EYT '
. . . . . . = -
* Anpocievce To amOTEAEGHOTA TOV G€ VO EPYNcieg OTO l yTIT ~ M —a
Journal oprplled PhySiCS 70 1963 xot to 1964 Ayyeioypagia 256’3,20 YT2- Aviyveutig doopotikn
YT A6owun 3D ATTEIKOVIO YT, TOHES Evepyeudv) gvepyeiov YT
Eywe@@ou YT n Kapdiag 2008 2010 2013 2015 o
* Mofnpotikd, n pébodog Paciletoar oto petaoynuoatiopd 1971 1974 1989 1994 1998 2001 2004 2006 2009 2013 2014 2021
/. ’ o5 oc EYT yTIIT yTor YTOT YT
Radon (avoxeAdednke to 1917 omd tov Johann Radon) YT 1Y T | YIHT YTUT YTOT YTOT - YTIT YT ) comanézpnond
oA6owpOg 2-10HéG 4-TopEG 16-TopéG 64-TopEGLM YEVIag 2% yevidg 3™ yevide Qotoviov
2-hyvieg 2-Aoxvies 2-Avyvieg (PCCT)
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Yroioywotikr| Topoypagio (YT)

“Opiopds” Yroroyiotikng Topoypapiog

¢ Iotopikiy avadpoun

* Baocikés apyés YT

* 2vorjuate YT

« Eion capwong

* Kvpro viikd ka1 Joyiouikd uépn
 A1jyn dgoouévarv

* Avaxatackevl etkovag
 Ortikonoinon oty YT

« Hoiwsrnra eikovag YT

* Oéuara doons otyv YT

* dacuotiky YT (dizdoevepyeroxi & Ilolvevepysiarty)
* Xoumepdouara

Topoypa@ikn anekdvion Tov avOpOTIVOL COUOTOG HEGH TNG

YAPTOYPAPNONG XOPOKTNPLOTIKOV e&acBEvnong Tg

aktvoPoAiog and avtd

Detector
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Boaowég Apxég YT

Baowéc Apxég YT

T Aemtn, povogvepyetokn déopn axtivov X mov damepva Eva
OLLOLOYEVEG HEGO TAYOVG X LE YPOUUIKO cuvTereoTt e&acBévnong
1, 1 e€acOévnon g npwtoyevolg déoung I, didetar and

I=1T,* exp (1)

T
I, I

INa e, povoevepyelakn déoun axtivov X mov dorepve dvo
TEPLOYES UE TAYM X, & X, KOl cuvTeheoTég e€acBévnong 1, & Wy,
avticToy, 1 e&acbévnon g npwtoyevolg déoung I, dideton
ono

[=1Io* exp (1 X; T 1, Xp)

— [ ]
I e I
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Boowég Apxég YT Baowéc Apxég YT
Av éyovpe n TUAHATO LLE SLUPOPETIKOVS CUVTEAECTES I I
e€acOévnong to kabéva, ToTE M aviyvedon EvTaom TG o \ l o -
axtwvoPoriag, I, dideton omd I S ras= -l m{ L"J
o u u Il D S X \419 ,\
1 1 2 1+ M, =— E n“ 1711 )
[ (x) =1, * exp -(Z p; x;) yia i=1,2,3...n I, ? put ==t 7 Zootnpo
— | < _1 (0 [ eGiodoemv
. - 1 IZ ch, }’;*1’1_7; “l\Z~J
[]:] \ 1 (1) 4x4
I3 \ \ I4 Ly + = —:lnL ZJ
Me pio pétpnon (Séhevon) dev pmopole va kabopicovpe Tovg 1]
S18popovg cuVTEAESTEG W Xperdlovtol TOAATALG PETPOELS OTO (010 AVIXVSI)‘Cég
eMinedo aAAd o€ SL0POPETIKES dlELBVVGELS
21 22
Ynoloyiotikn Topoypaeia (YT) Yvomuata YT
¢ Iotopikij avadpouij L, i
« Baowés apyéc YT 21 daypovikn eEEMEN Twv YT tpomonomfnkay ’% *
* 2vorjuate YT ﬁ. *
* Eioy odpoane * O optOpog Kot 1 314Taén TOV AV VeLTOV 2
* Kvpro viikd ka1 Joyiouikd uépn
* Atjyn dedouévav * H xivnon tov cuotipatog Avyvia-ovixveutég ‘/f,(
. p— ”
Avalca‘mo‘kavn EIKOVOC . H HOP(Pﬁ KO TO SOPOQ Tng SéGIJ.T]g r
 Ortikonoinon oty YT H
« Hoiwsrnra eikovag YT M
* Oépara doons oy YT & oToY0 T ExfTevtn TV TOMATABY petpliceay | AT
* dacuotiky YT (dizdoevepyeroxi & Ilolvevepysiarty) : xo N Hetpn e
* Xoumepdouara
23 024



Yvotiuata YT [pdtng levidg

Yvotmpata YT [podtng evidg

» Aenti), evBuypopucpévn SEcUN TPOOTIMTEL GE £VAV OVIYVELTH

* To Vo AVIXVELTH-AVYVIOG TPAYULOTOTOLEL YPORNIKY HETATOTION Y0 TN
Mym moAlamhdv (.. 150) petpioemv

* Metd mporypatonolel TEPLoTPoR] Kotd 1° Kot AapPdver ek vEou petprioetlg

* Emavainym g ypopiikng HETOTOMONG & TV TOAMOTADV LETPNGEMV Y1 TOEO
180°

Translate Rotate

Traverse ———»

etector

*'Evag aviyveutng: e0koAn fabpovounon, wkpod KO66tog

» Katevbovtnpag kot ot Avyvio kot 6tov aviyveut: Aenty, evbuypoppucpuévn
déoun ko epopopds g okedalopevng axtvoBoriog

* Apyd cbomua: mepinov 5 kentd v ke toun (150x180=27000 petpnoeic)

¢ IKovomomTikn €OV Y1 T0 KEPAAL, 0ALG O Yl0l TO GOU (acaponoinon Adym

Kivnomg) Translate Rotate

Traverse  ———»

petector

25
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Yvomuota YT Agdtepng evidg

Yvomuota YT Agvtepng 'evidg

* Awdikacio ypappikig petatémong & TEPLoTPORTic
* Antokhivovea déopn oxtivov X pe g0pog (fan angle) nepimov10°
 Ipoppuikn| ogpd aviyvevtodv (tepimov 30 - apa 30 TowToOYPOVES LETPIGELS)

* Bpa nepiotpogni icov pe 1o €0pog ™G dEGUNG

Translate Rotate

Traverse
—_—

« TnuovtikdtoTn peimon Tov gpovov aktivooancng (tepimov 20 sec
ava toun)

* AvvatoTnTa Y10 SLOKPATNOT TG OVATVOTG KO, GUVETAG, PEATimon
TNG TOLOTNTOG EIKOVAG TNV OMEIKOVIGT] TOV GMOTOG

Translate Rotate

T
raverse

index Angle =

oetectors AANNNOY u‘"“""_. , y m
~_Fan Angio Fan Angle
27 28
Yvotpata YT Tpitng ['evidg Yvotpata YT Tpitng ['evidg
¢ Aéopn peyorvtepov £vpovg (40°) Y Rotation Rotation
e e
KGALYN OAOL TOL TESIOV UTEIKOVIONG ey * Tapwon (avd toun) o eEAdyloTa sec: Ay
(copartog) EbdkoAn akwnronoinon

Scanned
Field

* To cvoTnpa Avyvioc-aviyveutdv by .
eKTELEL POVO TEPLOTPOPIKT Kiviion

yoviag 360° (cuveyng TepioTpoPn)

» Kapmoioedng dgtagn 800-1000

Detectors

aviyveutav (banana-shaped array)

Scanned
Fileld

* Elvan kpioyng onpociog n cwot g .
Boabpovounon kot poduion twv
AVIVELTAV (T}, YO TNV OTOPLYN

KUKMK®V Yeudodoumv — ring artifacts)

Detectors
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Xvompata YT Tpitng ['evidg

Yvotmpata YT Téraptng ['evedg

* Ytafepoi morAhomhol aviyventés (£g

5000) og ddtaén 360°
« [Iepiotpépetarl povo n Avyvia

* Agv mapovctdlovton KUKAMKEG
yevdodopés: O ke aviyveung o€

Kamoto eéon T ohpmong dExeToL TV

TPWTOYEVN déoun Kat, Gpa,

Babuovougitor o€ TpoyuaTiKd ypovo

31
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Yvomuota YT Térapng evedc

Yvomuota YT Tpitng I'evidig

® Taydtotn Ayn (1 sec/topn)

* Ot aviyvevutég dev elvon mAéov
culevypévor pe v Avyvia (dev eivar
Svvatn N xpNom SEPAyUAT®Y Yo TV
amoppyYn ™G oKeALOUEVNG

axtvoPoliog)

*Akpiin Aon (ToAlol aviyvevTég)

Rotation

X-Ray
Tube

Scanned
Fleld

Teyvoroyia Emioyng

Detectors

*33
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Yroioywotikr| Topoypagio (YT)

Sopupatikn YT: Baoucéc Apyéc

¢ Iotopikiy avadpoun

* Baocikés apyés YT

* 2vorjuate YT

« Eion capwong

* Kvpro viikd ka1 Joyiouikd uépn
 A1jyn dgoouévarv

* Avaxatackevl etkovag
 Ortikonoinon oty YT

« Hoiwsrnra eikovag YT

* Oéuara doons otyv YT

* dacuotiky YT (dizdoevepyeroxi & Ilolvevepysiarty)
* Xoumepdouara

ZopPoatich (amdn) Aym: AfMyn topfi-topn
(sequential CT, axial CT, slice-by-slice, scan-to-scan)

* [Ieprotpoen Tov cvoTHaTog Avyvia-aviyvevtig & aktvofoinon

* H tpdnela dev petakiveitar katd v axtvofornon (Aqym
Sed0UEVOV)

* Metd ™ My Tov dedopévev 1 Avyvio oTapatd Ty
axtvoBoinon kot to Tpamédl petaxveiton otny emdpevn 0€on yuo

axtvoPoAnon ek véov

*35
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SvpPatikn YT: Baowég Apyég

SvpPatiky YT: Baowég Apyég

beam off, move table  beam off, move table  beam off, move table

\

[N

patient
on table

gantry

Meydhog cuvolikds xpdvog €ETaonG yia EmapKn
AVOTOUIKT KAALYN [E CLVEYOUEVES TOUEG

KoAddio petapopds 1oy00g Kat dedopévav

[Meprotpepopevo wpiopa (gantry)

Kohddw tenepacpuévov pikoug:

* Avaykn o TEpULOTIGUO TG
TEPIGTPOPNG KOl BAAOYY TNG
KoTEVOLVOTG TEPLETPOPNG

* Aym oelpdg EIKOVOV [LE
EVOALOOGOUEVES OEELOGTPOPES KO
APIETEPOCTPOPEG TEPLOTPOPEG (TOALYLLOL-
EetOMypa Kohwdiov vyniig Taong)

37
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Meimon tov Xpovov Zdpwong

YT Elkog1dovg Zapwong: Baowkég Apyég

» YT nolhomhav Avyvidv (14 Avyvieg, “the Mayo monster”)
» Xdompa ektponng déopung niektpoviav (Electron beam CT)
= SCyeviag YT

» YT kovikng déoung (cone beam CT, C-arm CT, cone beam volume
CT, or flat panel CT)
= O yevidg YT,

»  EMko£1dnig (omerpordng / oykopeTpiki)) Yaoroyrotukn
Topoypagia (EYT) (helical CT 1} spiral CT)

> YT nolamhdv Topdv (1 TOAAOTAGDY aviyveLTOV / GUGTOLYLDV /
oepmv) (multislice CT 1 multidetector CT)

> YT 800 Ayvidv (Dual source CT)

Eicaywyn Tng eAiko€1doug odpwaong 1o 1989

« ZuveXNg odpwan (€kBean kai pétpnaon)

* Zuvexng Kivnon €EETAOTIKAG TPATTECAG

Algubuvon
Mopeia Auyviag Kivnong
KOl aVIXVEUTR N
Apx1i
€AIkog150Ug
ocdpwong
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YT Elwcoedovg Zapwong: Bacucéc Apyég

YT Elkoeg1dotc Xdpwong: Baouég Apyég

Texvoloyia slip ring (daxTuAidI eTTagng): EmTpémel TNV yeTagopd 10x00g
n/kal 5edouévwy avapeca o€ pia oTaBeP Kal pia TTEPICTPEQONEVN Sopn

« ZAMaTa Kal 10X0G PETAdIdOVTAl OTO TTEPIOTPEPOUEVO TUAKA TOU IKPIWHATOG ME
«NAEKTPIKEG BOUPTOESY TTAVW O€ OTATIKA daXTUAIBI

* Aev ugioTaral TTA€OV N avaykn yia OTapGTNUA-EEKIVNUA TNG TTEPICTPOPAG

Movédeg

16Y00g «Hektpucn
Bovptoo» emapng

Zrpota amd

AVIVEVLTEG

« Mapdyovtag Tpatedag = Metakivnon Tpdrredag avd epioTpoen, d
(0.5 - 160 mm/TepioTpoPny)

* OvopaoTIKS TTaX0G TOPNAG = Avolypa kaTeuBuvTrpa oTov diaunikn aéova z =
€0pog diapopewpévng déaung = slice width (sw)
(0.5 - 160 mm)

LT

41
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YT Elkogidotc Zdpwong: Baowég Apyég

M x

ray tube

Slice width
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YT Elkoeg1dotc Xdpwong: Baouég Apyég

* Mpowbnon 1pdtedag (Pitch) = MapdyovTag TpaTTedag (LETATOTTION/TTEPIGTPOPH)
ava ovouaaoTIkG TTAX0G TOUAG (Gvolyua
KaTeuBuvTApwy A e0pog déapng) = d / sw
* Mapdderypa:
Metatémmion Tpdrelag avd mepioTpodr = 10 mm
OvopaaoTiké TTax0g TOPNG (EUpog dlapopewuévng déoung) = 10 mm
pitch = 10/10 = 1

* EGpog Tipwv
0.2 — 2 (>2 eival eQIKTO PE TOUG TTAéOV OUYXPOVOUG OAYOPIBUOUG OVAKATAOKEUAG)

44

YT Elkogdotg Zdpwong: Baowkég Apyéc

YT Elkog1dovg Zapwong: Baowkég Apyég

* Mpowbnon 1pdtedag (Pitch) = MapdyovTag TpaTTedag (METATOTTION/TTEPICTPOPH)
avé ovouaaoTIKG TTAX0G TOUAG (Gvolyua
KaTeubuvTApwy A e0pog déapng) = d / sw

SupBaTiki odpwon EAiko€Ideig oapwoeig

pe DIODOXIKEG TOUES p=1 p=1.5 p=2

» AvoKaTaoKeUR TOPRAG O€ OTTOIOdATIOTE BE0N KATA PUAKOG TOU Z
* Mg oTToI08ATTOTE TTAX0G

- O poévog TepIopIopo gival 6Tl TO TTAX0G TNG AVOKATAOKEUATPEVNG
TOMNAG dEV PTTOPET va gival JIKPOTEPO ATTO TO AVOIYHO TWV
KOTEUBUVTAPWY (OVOUOOTIKG TTAX0G TOUAG)

45
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YT Elwcoedovg Zapwong: Bacucéc Apyég

Meiwon tov Xpovov Zdpwong

* Auvatdtnta yia aAANAOETTIKAAUTITOUEVEG TOPEG

—

—

A LU T LG

» [ayxog avakataokeuaopévng Tourg = slice thickness
(0.5-10 mm)
lMpoooxn: slice thickness # slice width

» YT nolhoamhav Aoyviav (14 Avyvieg, “the Mayo monster”)

»  Tdompo ektpomnig déouns niektpoviov (Electron beam CT)
= Syevidg YT

» YT kovikng déopung (cone beam CT, C-arm CT, cone beam volume
CT, or flat panel CT)
= 6" yevidg YT;

» Elwog1dng (omelpoetdng / oykopetpikn) Yroloyiotikn Topoypaei
(EYT) (helical CT 7 spiral CT)

» YT nolhomhdv Top®dv (1] TOAATAOV AVIYVEVTAV / GVGTOLLAOY /
oep@v) (multislice CT 1 multidetector CT)

» YT &%o Awyviov (Dual source CT)

47
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YT IoAiramdov Topmv

YT IToloamidv Topdv

* O1 6opOOELG PLE GVOTNO TOAAATADY

TOU®V €ival IB1EC UE TIG COPMCELS UE
HOVOTOMIKO GOGTN A

Me o Bactkn dopopd:

* Mg 10 60OTNHO TOAAOTADY TOUDV it B

Detector z-axis

TOMOTAEG TOPEG AopPdvovTal o€ pia

TP TEPIGTPOPT] SLOTL VITAPYOVY TOAAATAES
6ELPEG (GVOTOLYIES) AVIYVEVTAV KATA P1KOG TOV Z

« XvppoTikn (amr)) capoon SLodo KOV TopdOV

Yootmpa piog Toung

200N TEGCAPMV TOUMY

*49
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YT HoAlomlov Touwmv

Elkoegdng Zapwon pe YTIIT:
Opiouég pitch (mpombnon tpaneloc)

* Elkogdnig sapoon

= e

Mia éAko

Téooepeg EMkeg

peTatoémIon

P = "N «mos Touts

[Téryog: ovopaoTikd méyog TOUNG
N * ovopaotikd miyog piog Topng = e0pog dtappiryatog / dvorypa
korevfuviipav (collimation) = edpog déopng (beam width)
— Awpopeg Tipég yo to p: 0.5 — 2 (g 3.4 Y YT 2-Aoyvicdov)
— Ovdétepn tyun: p=1
— Opiopds p oxetillopevog pe do6om

— Opopdg p «aveEAPTNTOS» TOL # TOUMY

*51
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YT 4-topdv: Aviyvevtg

YT 256-topumv: Aviyventng

4 Toués, arla oy arapaitnro 4 uovo cveTOLYiES TOUOV. ..

z - 6&ovag

8 - 34 ovoTouyieg kotd 100gg aviyvevtikd ototyeia

koG tov Gova z og kGbe cuoToryia

* Zpapikn d10Taén (KOUmTOAmon KoTd WiKog Tov a&ovev X & z)
ywo. otafepn andoTacn omd TV otia

* Megydin th)\m&(SO mm) otov GEova z (128 woopeyédeig
ocvotoyyies e 0.625 mm mayog aviyveutikoh oTolyeiov)

* Yuvolikd 86016 aviyvevticd ototyeia

*53

54




YTIT: Khvikd [Theovektpota

YTIT: Khavikd [TAeovektpota

H YTIIT o€ cuvévacud pe v EMKogdN 6apwon
£XOVV OG ATOTEALEGLOL TNV VIEPTAYELN ANYN TOV
amapUiTNTOV dESOUEVMV

P Mikpdtepog xpovog AMymg dedopévav M

P Aentotepeg Topés (akpiPéotepn amekovion) 1 ‘
P Meyodtepn avartopukt| kGloyn 1

P ZUVOLAGUOG TMV TPONYOOUEVOV

— e —
Aryotepeg yevdodopég Adym kivnong tov acbevn
MikpOTepEG SLUKPATHOEL OVOTVOTG
Kolbdtepn dtakprrin tkavotnta
Meimon Oeppukng vaepeoptmong Avyviog
Meimomn ypNoLLOTOLOVUEVIG TOGOTNTOG
GKLOYPAPIKOV HEGOV

Behtioon verotapevov ko ovantoén véov
KMVIKOV £Qapuoy®v

*55

*56

Meimon tov Xpovov Zdpwong

» YT nolhomhav Avyvidv (14 Avyvieg, “the Mayo monster”)

» Xvompa extpormng déoung niextpoviov (Electron beam CT)
= S%yevidg YT

» YT kovikng déoung (cone beam CT, C-arm CT, cone beam volume
CT, or flat panel CT)
= 6 yevidg YT,

»  Elkogidng (omepoedng / oykopetpikn) Yroroyiotiki Topoypapio
(EYT) (helical CT 7 spiral CT)

> YT nolamhdv topdv (1 TOAAOTAGDY aviveLTOV / GUGTOL LDV /
oepmv) (multislice CT 1 multidetector CT)

» YT 690 Avyviav (Dual source CT)

YT Avo Avyviov

AVo aveEdptnreg SotdEelg e
pio Avyvio Kot éva avigvevuTikd
cvotnpo 1 kabepio mov
Srywpilovtol YEMUETPIKA KOTA
940

*2006: ITpdng 'evidg
* 2009: Agbdtepng 'evidg
*2014: Tpimg I'evidg

57 *58
YT Abvo Avyviov Ynoloyotikn Topoypagio (YT)
* IoTopikij avadpout
* Baoikés apyés YT
« 2vorjuota YT
Single Source CT % Singia Souwca T gz « Eion capwong
« Képro viikd xai Joyiouikd pépn
« Arfjyn dgdouévarv
= * Avaxatackevl Elk6vag
Vol * Ortikonoinon oty YT
« lowrnra eikovag YT
Em‘wyxdvouvr uucp(')rapro XP()V,O Mymg v amopaitnTev ,8860uév93v « Ofuaza déons cTqy YT
Yoo TV avocvvleon piog KOVOG GE GXECT UE TO GLGTNUOTO Miog » Dacuanikiy YT (Aimdoevepysraxti & Iolvevepysiaxiy)
Avyviog: KaADTEPN YPOVIKY OLOKPLTIKY TKOVOTNTO 1) KOAN YOPIKN « Soumepdopara
SLOICOITUCN IKOVOTNTO GOE LIKPO ¥POVO GHPMONG
*59 *60
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Tymuoatikod Adypappo ustiuotog YT Avyvia Aktivov X
; ® Txedov 10 99% g evépyelog petatpémetal oe OepudTnTa
Ixpiopa X 0 TG EVEPYELOG WL p PHOTN
A 1 . o
X-ray Kevepuc Bepuoympnrucoma mg Avzvios ka f)plCSl TOV UEYIGTO aptipd
Hovéda GOPOGEMV PEYPL TO OPlo BeppuKhc avToxng
TooTua Aviyveuté eléyyov Movéda *» Movéda Oeppoyopntikdémrag : HU (Heat Unit)
T d;géla K g <+— 0¢oong
p g MOVdéa SLK(’)VG’Q 7 7 7 r r I
Yootnua Avactveong * O pvOpods woéng (Beppoanaymync) g Avyviog kabopilet Tov xpdvo
YIS AVOLLOVNG Y10, EMOEVN GApmaT, OTav 1 Avyvia £xel TAGEL TN PEYIOTN
Sedopévav I emurpent Oeppokpacio
Apygtofémon * Movéada puOpov yoéng : HU/min
61 62

HOuoc Axtivov X

Avyvia Axtivov X
* Ot Ayvieg TOL ¥PNGIUOTOLOVVTOL CTUEPT. Yyn Téon:
omv YT givow mponypévng texvoroyiog: 80-140 kVp

* YymAég Tiég pebpatog
(¢g 1000 mA)

* Meydhec TYég BepproympnTIKOTHTOG
(¢wg 8 MHU)

* Yynhoi pubpoi anoywyng Beppotnrog
(¢ 4.7MHU/min ywo. dpeon amoymyn)
* YynAn avtoyf o€ unxovikn Kotamdvnon
(éw¢ 13G yu meprotpoen 0.5 sec)

Pre-filtration

Avéykn eEdhetyng tov axtivov

X xopmAng evépyelog (oxkAnpuvon
déoung - beam hardening)

* Eninedo ¢iltpo eviog tov Post-filtration

KEADPOLG TNG Avyviog

2
7}
c
[
-

=
@

=
=
©

o

* TovAdyiotov 1odvvapo pe 2.5
mm Aluminium

X-ay energy (kV)

*63

64

Zopnvoewég Gidtpo

Awppdaypato Aktivoforiog (KatevBuvinpec)

Zonvoetdés eiktpo (wedge or bow-tie
filter) yio t Stapdp@won g déopng
(ektOG TOVL KEAMOPOLG TNG AVYVING)

Emutpénel  d1édevon aktivev
VYNAOTEPNG EVTOONG OO TO KEVTPO LLOG
ko O e£acBeviioovy TEPLEGOTEPO EVTOG
TOL COUATOG TOL EEETALOHEVOL

E&ooparileton £101 036V 0TabEPD
GNLLOL OTOVG AVIYVEVTES aVEEAPTNTMOG TNG
0éong Tovg

Kwobpeva @0Ala poidpoov
Tpwv & petd tov achevn

=
Collimator % Kabopifovv (drapoppadvovv)
T TO OVOUOGTIKO TTOX0G TOUNG
(ebpog drapopeopuévng déoung

¥ - -DPosl patient collimator oTOV (’X&OVG Z)

‘ &
amokomTovy TN okedalopevn
axtvoPolio

*65

*66
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Aviyveutég AxtivoPoliog

Kepapucol Aviyventég ZmvOnpiopdv (solid state)

Boaowéc mapapeTpor:

* Anddoon amoppoenong (1 evdoyevig evaicbnoio)
o To khaopa TV oKTivOY X OV £16EPYOVTUL 6TIG EVEPYES AVIYVEVTIKEG TEPLOYEG KL EV
TEheL amoppo@ovvTaL (dnhadi) dev Siépyovrar amhd ahhd avTidpody pue TO VMK TOV
avyveLTI))

* Y100epOTNTO OTOKPLOTG

* Toybdtta andkpiong

xy LTI

KpucsmMog, R SrvOnpiopog

omwOnpiopov
(netatpom|

axtivov X o

0paTd POG)

- O > > X 3

Chip pg~ —+F—

* Kbotog PWTOd1050VG GE * * + + 1‘ + * * +
m)cgl,)én he Tov ‘ Hlextpucd Znpa
KpOOTAALO
67 68

Kepapucol Aviyvevtég ZmvOnpiopav (solid state)

Aviyveutéc Métpnong @otoviov
(Photon Counting Detectors)

* Métpio k6oT0g
* Métpio. andxpion % i
* IToA0 vynAn amddoon: 99%

Scintillator -
, B , Visible Photon
* Ot aviyvevTég EMAOYNG 0T GUYYPOVAL

GLGTHLLOTA

(cadmium tungstate 1 gadolinium-oxide JHESEREES
1 gadolinium oxi-sulfide, n yttrium-
gadolinium- oxide, 1)

Electrical signal

Aviyveutég Eupeonc aviyvevong ko yopic TAnpopopia o Tnv
evépyela ava oTOVIo (energy integrating)

Aviyvevtie uétpnons pwtoviwv (o10béoiuog amo ta. téAn tov 2021) yio

GUEDT] OVEXVEDTN KOL UETPNTN THS EVEPYELOS TOD KAOE pTOVIOD

*69

*70

Movéoa Avakatackeung Eikovag

Movdéda Avokatackevnc Ewovag

Avaykaio n ToydToTn ovokataokeu eikovev (>300 eikoveg/sec)
Y7roloyiotig peydAng 1oyvog
YxAnpog dickog amodnkevong opyikdv (raw) dedopévaov

Aoyiopko yo @ATpapiopa kot d1opfmtikods aryopdpovg
emelepyaciog ewovag (m.y. Beam Hardening Artefact correction)

Aoyiopkod e€eldikevpévav olyoplOp®v ovaKkaTookevis ().,
KOPOLOAOYIKEG EPOPLOYEG)

YuviBwg SratiBevtot dVo Eexmplotég
LOVAOES Yo avacvuvleon Le
SLOPOPETIKOVG aAYOP1OLLOVG

71

*72
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Ynoloyiotikn Topoypaeio (YT)

Anym Aedopévav

¢ Iotopiky avadpoun

* Baociwkés apyéc YT

* Zvorijuoara YT

« Eion capwong

* Kvpia viika ka1 Joyiouird pépn
* Ajyn dedouévarv

* Avakarackevl eiKovag

* Ontikomoinon oty YT

« Mowotyra etwovag YT

* Oéuara doons oty YT

* @acuarixny YT (Aimhoevepyeiaxy & Ilolvevepysiakiy)
* Zoumepdouara

T petpdype otV TpoypoTIKOTNTO,

x-ray tube

Tnv npoonintovoa axtivofolio Tave 6Tovg
AVLYLVEVTEG

AnAadn, v dtepxopevn aktvoBoiio puetd mv
e&acOévnom ™G omd To TPOG ATEKOVION

OVTIKEIHEVO
O detector

73 74
ANym Agdopévev Anyn Agdopévov
Av voBécovpe ot
1. H 8éoun axtivev X ivol mold Aenty TIpdrerton dnradn yio tov vopo eEacbévnong . NN
2. H oaxtwvoPolia givor LovoypopaTikh ™G TPOTOYEVODE déopng \oa\"“"" '

3. H okedalopevn axtvoPfolria dev aviyvevetat
T0TE 1 depyOevV Eviaon dideTar and

I,(x") = I(x") cx’p(— ’\Bu[\'. v] \l.\"l

0mov pu(X,y) €ivar 1 S1661G6TATN KOTAVOUT] TOV YPOLL | <

ocvvtereoti s€ac0évnong, 1° ) apykn évraon
Kot 1o @, X’ dnr@vovy TN dievBuven ko T O£on TG péTpnong

(T0 cVoTNHO GVVTETAYNEVOV XY’ TEPLOTPEQETAL poli pe T Aoyvia)

IL(x)=1)* exp (-nx)

LOVO oV £YovpEe AMAPEL VT OYIV TNV YOPIKN

SO UAVOT) TOV L

75

*76

Anym Aegdopévav

AnMym Aedopévav

Mia pofori], Lo, TOL TPOG ATEIKOVIOT
avtikelévov opiletat og o apvnTikds Aoydpdpog

NG OYETIKNG O1EAeVONG TG d€0UNG and TO
avtikeigevo

/‘.r‘l\"! = —In[/,(x")/I(x")]

= r ‘ j[x, v]o(xcosg + ysing = x") dx dy

H napandve e&icmon kabopilet T ypapyukn
GyéoT HETAED TOV HETPOVUEV®V TPOBOADYV

(0edopévmv) pe T cuvaptnon p (X,y)

~ ==

Mpopoii : To amotéresa
UETPNOTG OADV TMV OVIXVELTMV
(OnA. 6ha Ta AnpOEVTOL ofjpaTaL)
v pio 8éom (Yovia) g Avyviag

X-ray
diaphragm'

X-ray S.curce( ) >
/ direction
) of patient
= translation

77

*78
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Anym Agdopévav

Anyn Aedopévav

Pl

-

Métpnon ToA@V TPoPordV Yo S1APopES Ywvieg

0 TOMOrPA®OZ

T

H NPOBOAH {179°) TO HMITONOTPAMMA

N 20
100 40
; - | 60
PN i \ 80
LY H 100

—— @ y! \ 120

N N 140
Ry \ 160

Q 180
-200 0 200 -100 0 100

Hprovéypappa (sinogram) = To 61631661010 6OVOAO TMV TPOPOADY
avoroplotipevo og GEoveg Béong (x*) & ywviag mpoPorng (¢)

e79 80
Avaxatackevn Ewkovog Ymnoloyiotikn Topoypagio (YT)
To TpdPANLA TNG OVAKATATKEVTG EIVOL QVTO TNG * Iotopikij avadpouij
AVTIGTPOPYC TNG TapaKiT® e&icmong * Baowés apyés YT
« 2vorjuota YT
Jo(x) = —In[1,(x")/1%x")] * Eioy adpoons
= ’ * Kvpia vlika ka1 Aoyicuikd uépn
= J ‘ . ufx, y]Jo(xcos + ysing — x’) dx dy f} ) « Aty dedopsvay
V¢ * AvaKaTacKkevl EIKOVaS
An\. g avachvBeong Tov [ (X,y) and éva oeT * Oruonoinony oty YT
M] (peévm)v npoﬁoko’)v, X(p « Iloiétnta sikdvag YT
3 * Oépara d6ons oty YT
- « Dacuatixy YT (Aimdoevepyeroxiy & Ilolvevepysiaxty)
« Zoumepdouara
*81 82

Avoxotackevn Ewovog

Avoxotackevn Ewovag

Aldpopeg Tpoceyyioelg (adyopdpor):

* Metaoynuoticpdg Fourier (Fourier Transform)

» A\ omicBompoforn (Backprojection)

* OmoBompoPoln petd and piktpdpiopa (Filtered
Backprojection, Convolution Method)

Simultaneous Iterative Reconstruction, Series
Expansion, Iterative Least-Squares Technique)

* Emavoinmtucég teyviég (Algebraic Reconstruction,

Amn omeBonpoPoirr (Backprojection)

® KAVTIOTPOPI» TNG SL0dIKAGIOG HETPNONG TV TPOPOADY

* Ta dedopéva (TpoPorég) «omeBompopdrlovtoy Tove 6TV
VIO AVOKOTAGKELT EKOVO KOTA PKOG TG Stodpopng dtédevong
TV aktivov X

*83

e84
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Avakatackevn Ewdvog

Avakatackeon Ewdvaog

Am\ omoBonpoforr (Backprojection)

IIpod
OmcsBonpoforn

A\ omeBompoPoirn (Backprojection)

= Aebrepn

— OmeBonpoforn

HILH

*85

*86

Avaxatackevn Ewkovog

Avaxatackevn Ewovog

Amn omeBompoPoirn (Backprojection)

— Xvvdvacudc
OmeBonpoformv

Am omeBompoPoin (Backprojection)

87

*88

Avaxatackevn Ewkdvog

Avaxatackeon Ewovog

A\ omeBompoPoin (Backprojection)

A\ omeBompoPoin (Backprojection): Iapadoyég

» Kabe dwadpopn diédevong tov axtivov X yopiletal og 6TOLEIDI
oopeyén tufpata, to onoia Bempodie OTL GLVEIGPEPOLV LE TNV 1d10L
Bapvtnta oty cuvolikn e&acBévnon g dEoUNG KATA UNKOG TG
GLYKEKPLUEVNG SL0BPOUNG

* O tehMkdg cuvtereotic e&acBévnong kabe GToLEDSOVG TUNILOTOG
Bewpovpie 6TL TPOEPYETOL OO TO AOPOICLA TOV GUVIEAEGTMV
eEacBévnong mov vroroyilovrat yio kaOe Sadpoun Tov TEUVEL TO
GUYKEKPLEVO TUT L

*89

*90
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Avakatackeun Ewkdvog

Avaxatackevn Euovog

Am omieBompofoin
(Backprojection)

"STAR EFFECT"

* A\, E0KOAX EQUPLOGIUN
pébodog

* Xapnng modtntag
ATEKOVION

(xvpiwg acaporoinon otig t

Stemeaveleg VYNNG avtibeonc)

Abpopeg mpooeyyicelg (alyopopo):

* Metaoynuoatiopog Fourier (Fourier Transform)

» Am\n omcbBompoPfoln (Backprojection)

» OmcBompoPoln petd amd eiitpdpiopa (Filtered
Backprojection, Convolution Method)

* Emavainmrikég teyvicéc (Algebraic Reconstruction,
Simultaneous Iterative Reconstruction, Series

Expansion, Iterative Least-Squares Technique)

91

*92

Avaxatackevn Ewkovog

Avaxatackeon Ewovog

OmicBonpoPoin petd and euitpapiopa (Filtered
Backprojection, Convolution Method)

* O poPolrég pratpapovtar Tptv v omtehonpoPoin

* Ev ouveyela, axolovBeitor n mpoavapepopevn drodkacio

b. Using my views

Ouktpapiopa

* Mafnuatikr| dtadkocio pe olydpOpovg cuvEMENG (LOVOSLAoTATO
OAOKAN POLLEL)

* OVGLUOTIKA TO PIATPO OTOAELPEL TIG GLUYVOTNTEG TV ONUATOV TTOV
00NYOLV GE 00OPOTOINGN TNG TEMKNG EKOVOG

| +

‘ Xopig piktpo ‘

Me cuvéMén

*93

*94

Avaxatackevn Ewkdvog

Avaxatackeon Ewovog

OmicBompofoln petd amd PIATPAPIoU

FECT"

t

Ovo106TIKA TO GIATPO ATAAEIPEL TIC GLYVOTNTES TV
ONUATOV TOL 0d1YOVV GE AGAPOTOINGT TNG TEMKNG EIKOVOG

OmicBompofoln LeTA OO PIATPAPIOLLO

Beltioon tng modtnToC amElKovIong

*95

*96
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Avaxatoackevn Ewkdvog

Avakatackevn Ewdvog

duktpapiopo

* [Ipaktikd, pmopovv va epapprocdodv
SLapopeTKA QIATpa TPOG e&umnpétnon
SLOPOPETIKMV SL0YVOOTIKDV GTOY®OV

sharp /

o «Agio» gpidtpo (smooth) yio Tnv
OTEKOVIOT] LOAOK®DV 10TMV:
Mewwvet To B6pvPo, av&aver v

A

avtifeon
o «O&b» @iltpo (sharp) yia L
AEKOVIOT HE VYNAN gukpivela | ° R k

Ouktpapiopa
4

2NV ameKOVIoT) TOV NTOTIKOD
TapEYYOUOTOS (YapunAn evooyevn avtibeon),
1 xpNon tov o&og eikTpov av&ivet Ta
emineda BopvPov kat, TOavde, va

2TV ameKOVIoT) TOV TVEVHOVIKOD
nopeyydpatog (Vynki evdoyevn
avtibeon), n xpnomn o&Eog pidtpov

ald pe vymAo Bopofo aUSGVEL TV SOKpivel GLYKOAOWEL pio dopn Pkphg avtiBeong
97 98
Avaxotackevn Ewovag Avakatackeon Ewovog
OmicOompoPoln petd amd Pktpapioua Anym peydrov apdpod TpoPorav yia a&loOmoTN OmEKOVIoN
Ty
* Eivoin péBodoc avoKaTasKeung oL (P eILonotfnke dtoypovikd \\ é =
otV mopeia e YT, evd ypnotponoteiton evputata Kot GrIepo i . s
* Ot ToAOTAOKOL A yOPLOOL PIATPUPIGULOTOG OTOLTOVY OTLLOVTIKY| — e
VTOAOYIGTIKN 16Y0 = 57 \\
, . , . s A
* H gpappoyn 1006 KATEGTN EQIKTY e TPALUOVS VTOAOYIGTES S10TL TO
QUTpapIopa pTopel va apyicet TPy TV OAOKAP®OON TG GLAAOYNG Toygpova TuothpaTa:

TOV SEO0UEVOV

* H gudva Ba Ntav akpiBdg OO0 LLE TO TPAYUATIKO OVTIKEIIEVO, AV
AopPavovtav drelpeg TPoPOrEG HE ATEPO GTOLXELDON T LOTOL

* 500-1500 mpoPoiég yia kabe mepioTpoen 360° g Avyviog
* 500-1500 otoyyeidon Tunpata og k6be mpoPfoin

*99

*100

Avaxatackevn Ewkdvog

Avaxatackeon Ewovog

OmicBompofoln petd amd PIATPAPIoU

o [Mieovéxkmmpa: Toxeio kot a&omiot péBodog

* Melovéktnpo: Agv €ivol 1O10UTEPOL OTOTEAECIOTIKT) GE TEPUTTOGELG
vrodetypoToAnyiog | vyniod emmédov BopHPov oty ikdva

» npoPAnpa ota Tp@TOKOAAD YapnAng d6ong (ALARA)

Tk

Aldpopeg mpoceyyioelg (ahyopiOuor):

* Metaoynuoticpdg Fourier (Fourier Transform)

* A\ omicBompoforn (Backprojection)

* OmeBonpoPorn petd and ehtpdpiopo (Filtered
Backprojection, Convolution Method)

* Emavoinmrucég teyvicég (Algebraic Reconstruction,
Simultaneous Iterative Reconstruction, Series

Expansion, Iterative Least-Squares Technique)

*101

*102
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Avaxatackevn Ewkdvog

Avakatackevn Ewdvog

Eroavoinmtucég Teyvikég

* Xpnowonomdnkav evpéms 6ta TpdTo. cvotiuata YT. Metd
eEapavicOnkav...

* Ynohoytotikd amoutntikoi odkyopiopot ko xpovopopa dradikacio
avacvvheong: H dradikacio avachvieong Eexvd peta t Aqyn oilov
TV ded0UEVOV

* EraviABov mtpv epinov déko mévie €T 6T0 £peLVNTIKO TTEGT0, Ko
€00 KoL APKETA XPOVIKL S10TIOEVTOL GTO EUTOPIKE GLGTALLOTOL

50 Eravoinyeig

5 Eroavoinyelg

103 104

Avaxotackevn Ewovag AvaoctvOeon & Texvnt| Nonpoouvvn
Y Bprdwég Teyviég
ENUEPO. VTEAPYOVY TOAAEG KOl TTOIKIAES TPOGEYYIGELS TOV GUVEXDG LT
gkeliocovtat, eved vdpyovy Kot vBPKEG TPoceYYioelS pe Xpfion aAiydpBpeov vevpmvikov , ? 3;5. o @
GUVBVOGHO 0TIGHOTPOPOMKOV KAl ETAVAATTIKAY TEXVIKOY dwctvov Padidg expdabnong v e 1

Sywpopd Tov GNUOTOG Amd TOV o o & _' !
- - - - - 0opvfo pe okomd T TANPN @ ® &+
OvouoTikd, 1 dodikacio g avachvieong ovayetal oe Eva eEéerym Tov BopvPov I
mpoPAnpa Pertictomoinong: Vi

O ary6pBpog mpoomabel vo «avaKaAOYED TV EKOVO TOV
Toupralet Koddtepa oto AneOEvTa dedopéva

*105

*106

Enavainmrikn AvactHvOeon

Avaxatackeun Ewkovag omnv Eloedn Zapwon

Advanced intelligent Clear IQ Engine

Deep convolutional neural network (DCNN) reconstruction technolog

* H «topn» mov B€Aovpe vor avakoTookeVAooVLE dev TTEPLEYEL OO T
amapaiTNTo. SEOUEVE Y10t TNV OO AVOKATAGKELT TNG EIKOVOG

* O1 mpoPorég otV apyn Kot 6TO TELOG TG TEPIOTPOPNG TV 360°
«detypatifouvy drapopetikd dedopéva

*107

*108
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Avakatackeun Ewkévog omnv Elkogdn Zdpwon

Yovoym Boacikav apyov YT

Av ta Tpotoyevh (raw) dedopévo mov Aappdvovtol Katd Ty
TEPLETPOPT TV 360° xpNcionomBoiv wg Exouvv yia TV
AVOKOTAGKELT TNG €1KOVOS Ba dnpovpynBodv yevdetkoveg kivnong

Avon: MapepPoin dedopévav (interpolation) oto mpoToyevi

OEOOUEVU TTPLV TNV UVOKATUCKELY

Yr6y0c: H amdktnon £vog wapovg o€t (360°) dedopévov yia ka0
0¢om oTov GEova z

7T

[Ty Aktivov X QaéH || Avigveotie

w

Katgvbuvmpog

* Xpnon Avyviog aktivov X, adkd n ékBeon mepropiletar og pio eykdpoio Topn
(1 pepcég Topéc) Aoym g vmapéng kotevbuvtnpa

* H luyvia Kot 0 aviyventig meptotpépovot yip® omd TO TPOG AmEKOVIoT
OVTIKEIEVO — AWM LETPNOEDV Y10 TOALES YmVies

* Hembount ewova I(x,y) = u(x,y,z,) avokorackevaletor omd Tig HETPNOELG

*109

*110

Yroioyiotikr Topoypagio (YT)

Ontwconoinon otv YT

* Ietopikij avadpoun

* Baoixés apyés YT

* 2vorjuare YT

« Eion capwong

* Kvpia vlika ka1 Loyiouikd uépny
» Aijyn oedouévwv

* Avakatackevl eIKovag

* Orntikonoinon oty YT

« Howsrtnra eikovog YT

* Oéuara déons oty YT

* Dacuatiky YT (Aimdoevepyeroxij & ITolvevepyeiaxty)
* Zoumepdouara

H péypt todpa mpoxvntovsa swdva gtvat Evag «xaptney» Tmv
oLVTEAESTMV eE00BEVIIONG, I (X,Y), TNG VIO OMEIKOVION TOUNG

- & e

111

112

Ontuwonoinon otv YT

Ontwconoinon otnv YT

O ovvteleotg e€aoBévnong yia kabe 1610 petafarieTol avaloya pe
mv epappolopevn dwapopd téong ot Avyvia Tapaywyng aktivov X
(OMA. pe ™ péom evEPYELD TOV PAGHATOG TNG OEGUNG)

B 80kV 100k\ 150kV

p muscle 0.1892 0.1760 0.1550

@ water 0.1835 0.1707 0.1504

TNa Tpakrticovg Adyoug (Boitkoi apiBpol kot e&dienym g e&GpTnong
amd TNV HECT) EVEPYELLL TNG OECUNG) HETATPEMOVLLE TOV IGOIGTOTO
«Gpt» TV cLVTEAESTOV £E0cBEVIIoNG o€ «YdpTn» apBudv CT, mov
etvai Ko 1 Tehkn eikova

1000 (1,605~ Myepos)

ApOpég CT =
"vepof)

Movéda pétpnong : Hounsfield Unit

*113

114
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Ontwomoinon omv YT

* Xg vt TV KAMpoka, to 0
avtioto el oty e€acbivnon Tov
vepo¥ kat To -1000 otnv e€acBévnon
0V aépa (Ve dgV VTAPYEL AVO OPLO)

* Ta HU y10. Ta 0678 Kupaivovran
petagd 800 kot 1500, evad yua tovg
HoAokoVg 16To0g and 30-80

I GRAY MATTER

BLOOD

H ppr| avth Sraxdpoveon dev
EMTPETEL TOV YOPOUKTNPIOUO TOV
HOAOK®V 10TMV 1] TOV SLoOPIoUO
TV ToHOAOYIKOV SOUDV

*115

WATER

Ontwomoinon omv YT

(7\,],.7'[09 -100) WHITE MATTER _|

* O yxaptng tov apBuodv CT tapovcidleton
®G L0l O1GACTUTN EIKOVA LLE TETPAYMVN
witpa (matrix) omotehobpevn cuvidmg amd
512x512 ewovootoyeio (pixels = picture
elements)

* H euwcdva avt avtiotoryet oe pia topn pe
TENEPOCUEVO TTAYOC. Apa, To KGOe pixel
avtiotolyel o€ éva oToLELmON OYKO (Voxel =
volume elements)

*116

Ontuwonoinon otv YT

Ontwconoinon otv YT

O1 dwotdoeis Tov pixel e&aptavrat amd To péyebog e piTpog
avacohvieong kot To medio omewdviong oe mm (Field of View)

Iedio amekovios

(mm) |

To péyebog tov voxel e€aptdton omd T1g Sraotdoels Tov pixel Kot to
Tx0G TopNg

Iedio ameucéviong (mm) ‘
>

Méyebog voxel (mm?) =

Méyebog pixel (mm) = A 8166Toom pixel *
nedio amekoviong : B didotaon pixel *
I . A péyebog pMpag I . ! YOG TORNAC
> * | Tlayog Tomig (mm) » * | Méyog Topitg (mm)
Méye0og pntpog (# pixels/voxels) Méye0og piTpag (# pixels/voxels)

117

*118

Iootpomikn| anekdvion (isotropic imaging):
To mheovéxmpa g YTIIT

Iootpomikn anewkdvion (isotropic imaging):
To mheovéxkmmpua g YTIIT

Mn
160TPOTTIKG
Voxel

Isotpomké
Voxel

Otav 1 ddotaon otov z dEova yivet ion pe Tig 2 GALeEG S100TACELS TOV
voxel, éxovpe wwotpomikd voxel (KOPog) & 1G0TPOTIKT ATEIKOVIOT

¢ Tomn dubotaon oykootoyeiov (voxel): 0.5 mm — 1.0 mm
e Axpiing avakatackevn ewovov petenegepyaciog (3D, MIP, MPR)

*119

*120
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Iootpomikn| amewcovion (isotropic imaging):
To mheovéxtnuo g YTIIT

Ontwomoinon omv YT

* I310 ywpikn| SlokpiTiKy
KOVOTNTO 6€ OAEG TIG
devdvvoelg

(To oykootoryeio etvar KOPBog)

Y: > 500 images

Z:>500 images

* ®foon ot gyKapoto, ofeiaio
Kot oTEQAVIiONo eninedo pe tnv
S Todn Tl

X:>500 images

* H tin tov pixel ce MPR
avocLVOECELS OVTIOTOLYEL GE
apduo CT (HU)

» Kdbe pixel £xet drapopetikn potevoTTa

*Ooo peyorvtepn givou n eocbévnon oto
vrokeipevo voxel (dnA. o apbpog CT/HU),
1000 mo avolkTd (Gompo) ameucovileTan
(m.%., 00T0)

* Ooo pkpodtepn givon n eocbévnon oto
vrokeipevo voxel (dnA. o apbpog CT/HU),
1000 7o 6KovPo (Lavpo) amekovileTan
(.., 0époc)

121
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Ontuwonoinon otv YT

Ontwconoinon otv YT

3000 ———— Youvenmg, dev €xel vonua vo
avtiotolyicovpe v TANPN KALOKO TV
2000 apOuov CT (nepinov 4000 HU, 12 bits) ce

TP KAIHLOKO 0Oy pMOGEMY TOV YKPL, V10T
ppég dapopés otov aplud CT dev Oa
glvon opatég

,Aé,, Cortical bone

1000

——Cancellous bone
1
0 [ 5ot tissues
I\ Water

Omnorte, otig ewdves YT anewkovilovpe povo

e To tuipa owtd ™G KAipakag To ovopdlovpe “mapadvpo”
(window)

e To “mapdbupo” awtd yapaktnpiletar and to £0pog Tov (width) kot
10 KévTpo/eminedo tov (level)

1000 HU

255

Window, Window Level Gray Seale

- , ’ . Width Intensity
Fat éva tunpa g KAipaxag tov apiipav CT, Remspped
1000 #!:_::r"‘? EVIOYVOVTOG OTTIKA LIKPEG OlOPOPEG GTOV .
T
123 e124
Ontwomoinon otv YT Ontwonoinon omv YT
Evpog mapadipov
KoBopiler v €ktaon T Kévtpo mapadivpov >1000 Hu
SKOUAVOTG TV aTEKOVICOLEVOY KaBopiler m 8éon ov
appcov CT 255 nopadvpov mhve otV e s
— Emnpealer my avrifeon ewovag ... o KAipoca tov apOuov CT ko oo | T, S
— ApOpoi CT pxpdtepot omd to wan | R ;::Em oV Kevpikd apdud CT oty warr ] I f'"”“* ol
KOTAOTOTO Oplo ametkovifovran . ATEKOVICOHEVT EIKOVAL
LE HavpO ° °

— ApBpoi CT peyorvtepot amd to
avaTato 0plo anetkovifovral pe
AoTPO

1000 HU
Original CT numbers.

Bdbog ewovagc: 8 bits

— Emmpedler
POTEWVOTNTA TNG EKOVAG

~1000 HU
Original CT numbers

Bd6og ewcovag: 8 bits

*125

*126
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Ontwomnoinon omv YT

30007 S 3000 (——r—j 3000—
2000  (|df a‘ [} 2000- | [l 2000+ |
| & . | If
| e S 1400+ | [N
/] V¢
10001 || il R/ o0 | 1000+ { A\
| [
240 % 100, | . > [ ; 5
uxr{/ - o+ / (25 aewwesens
] £00(40 / 1500)-650 ﬂ/” 2000/400
607 | { 600
/
-1000— -10001— -1000-— )
o Soft-tissuewindow  _13p0- | Lung window Bone window

Tpia Sww@opeTikd mapadvpa yia TV id10 E1KOVA
(idrwe A@OBévta dedopéva, idrog alyoprOpog avaoivleonc)

Ontwomoinon omv YT

3000 [——rﬁ 3000

2000- || 2000+ |/
! ! 1400+ |
’ 10007 | 1000
1 b | [ £
I I} | f
l/ g 100, | 1 il || i, 202
ol o+ / o=/ -
/1" 40040 / 1500§-650 ﬂ/ 2000/400
21607 | f -600
J
-1000— -10001— -1000-— )
o Soft-tissue window  _13p0- | Lung window Bone window

Tpia dwpopeticd Tapadupa yio v o gucovaL:
* To pkpd gvpog (400) av&aver v avtiBeon ewdvag: paiakol 1otoi
e To younio kévtpo (-650) av&avel ™ eoTEWVOTNTA: TOPEYYXVLLOL

* To vynAo kévipo (400) HEIDVEL TN QOTEWVOTNTO: 0GTA

°127

*128

Ontuwonoinon otv YT

Ymroioyiotikn Topoypagio (YT)

OO

BRAIN window

SUBDURAL window
NGSpL0 W:2500 L:480 W350 L90

SOMNE window

Tpia Sre@opeTikd wopddvpa Yo TV idra EKOVA
(10w An@OBévTa dgdopéva, i610g aryoprOpog avacvvieonc)

¢ Iotopikiy avadpouij

* Baoikés apyés YT

« 2vorjuota YT

« Eion capwong

* Kvpia vlika ka1 Aoyicuikd uépn
« Arfjyn dgdouévarv

* AvaKaTacKkevl EIKOVaS

* Ortikonoinon oty YT

« HHowrtyra eiwovas YT

* Oépara d6ons oty YT

« Dacuatixy YT (Aimdoevepyeroxiy & Ilolvevepysiaxty)

« Zoumepdouara

*129

*130

[Towmrta Ewovag YT

XapakTnPIoTIKA TG TTOIOTNTAS ATTEIKOVIONG

Xmpikiy Hevdeucves
Awaxpitikn &
Ixavétra TapUT m'nx

Avtifzon
Eiwkovag

*131

[Towdtrta Ewovag YT:
Xopwn Awaxprtikn Ikavotnto (spatial resolution)

* H wovomta Tov GLGTAHATOG VO SLOKPIVEL GOV SLOPOPETIKEG HIKPEG
dopég vynAg mukvottag mov Ppiokoviol og piKpn amdoTocn
peta&d Toug

—Me d\o Aoyw, ekepaler To  péyebog TOL  HIKPOTEPOL
AVTIKEWEVOD (1 doUn ) VYNNG avtiBeong (VYnAng TukvOTTAS),
0 omoio givar Suvatdv va amekovichel

E&optaron amd

* Tig dwotdoelg tov voxel (OnA. g PNTPOG NG EIKOVOC KOt TOV
TyOVG TOUNG)

* To péyebog g eotiag

* Tov akyopipo avokatackeung kot to Tapddupo BEaong

* Ta oToyeio £xbeong

*132
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[Towotnra Ewkdvag YT:
Avrtifeon (low contrast resolution)

[Towotta Ewovag YT:
Acdpeln

H avrtifeon (Swoxprikn wovoém o younAng avtifeong) ekepalet
TV 1KAVOTNTO. TOV GULOTHUATOC Vo JloKpivel peta&d dVo dopmv
oV £xovv pikpn dopopd atov apdpd CT (1010tnteg e€acbivnong)
peta&h Tovg

H advvapio g pebddov va angikovioel auotnpd To TEPLYpOLLLLL, TO
OplaL 1) ECMTEPIKEG OOUES TOV OVTIKEEVOL. OpeileTar og:

— Kivnon tov avtikeipévoo katd v aneikdvion

— Méyebog g eotiog avodov

— Mé£B0d0¢ avoKaTAGKELNG TNG EIKOVOS (TapadoYES)

— M1 1KOVOTTOTIKT OEIYLATOAN WO,
e134

ITowvmta Ewévog YT:
Acdoela

Moo Ewovag YT:
®o6pufog

Or Aemtopépeleg TV OOUMV TPOG OmEWOVIoN  emnpealovTol
apyntikd and to eninedo Bopvov otV KOV

+Q06pufog = - NAeTTTOHEPEIEG
I
Me acdpeia Xopic achpeia
*135 *136
ITowdmta Ewévog YT: [Towétrta Ewovag YT:
®o6puvfog ®o6pufog
i . ) * Kopo &idog BopiPov: KPavrukég (oTatioTikds, 6TO)X00TIKOC)
Eion 6opvpou:

111 (I
'1 I“"‘I'th‘[ 'l,.
* KBavtikéds (ototiotikosg) 06pvPog
* O6puPog aviyveLTIKOV GLOTNHLATOS (NAEKTPOVIKAGS)
* O6pvPog Aoyw okedaldpevng axtivoforiog

* O6pvPog mov opeiletar 0TI SLUSIKAGIN AVOKATAOKEVNG EKOVOV
(1., omcBompoBorr)

06pupog

e Ogpeldetor 6TOV OTATIOTIKO (TLYOHO) YOPAUKTNPO TNG KOTOYPOPNG
TOV POTOVIOV 0O TO AVLYVELTIKO GOCTNLLOL

* O opBudc tov eoToviov Tov avigvevovior amd Kabe oviyvevTIKd
otoyeio kvpaivetor toxoio yopw omd por péom TR Kol M
SKOUAVOT) GVTH AVTITPOGMREVEL TOV KBownKo 0opvpo

X-ray phntcms

) . i i , , No. photons detected by M
e Aopukdg 06pvpog (m.y., ETmPoPorr] SOUDY / PAVOUEVO HEPIKOV individual detectors
OyKoV)
Range of photons detected
137 138
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[Towmra Eucovag YT: IMowwnta Ewovag YT:
®dpvPog ®o6pvfog
ApOpoi CT puiag meprogic vepod Oco av&dver n 60on (mAs) 1 o apBuds potoviov ava voxel, 1060)
(HU =0) pewdvetot o 00pvpog
O KBavtikds 86puBoG EemdbEpet 2[2[1]1]3]4]36 Decreasing Nolso
pa  gvloyn afePaiotnta oTLg ol-l1lol1 11213
UETPOUHEVEG TIMEG TOU aplOuol
CT Kkal eKTIHATOL WG N TUTIKA A1 [A42]4)214]8
armokALon yupw amoé th HESN TR 11-2|0|0|1|-5(-2|-1
pLag meploxng evéladpépovtog 2101111011120
ol1]-6]1]5]3][-1]-1
~ /2
o~ /N 0(5(6[1]2[4]2]1
N=aplBpdg avixveuBévtwv dpwrtoviwy 3/-212|15/0(|-1|-3|4
Produces Increasing Dose
139 140
ITowvmta Ewévog YT: Moo Ewovag YT:
®o6puvfog Yevdodopéc (artifacts)

Principles of CT: Radiation Dose and Image Quality, J Nucl Med Technology, 2007 (35)

O 86pvPog eEaptdror and o poptio TG Avyviag (mAS), alAd
kot ta KV, eved Tpocdidel «koKk@IN» ven oty eikdva

Mopapopepadceig | anewkovilopeveg dopés mov eugaviloviol oty
gKdva Ympig VoL ovTIGTOL0DV GE TPy UUTIKES (OVOTOMIKES) OOUEG

141

*142

ITowdmta Ewévog YT:
Yevdodopéc (artifacts)

[Towétrta Ewovag YT:
Yevdodopéc (artifacts)

Ogeihovtat oe d14popovg
TOPAYOVTEG:

YOUNANG  evépyelog  KoTtd

peong evépyelag g déopung

* Tn oxAqpuvon g déoung TV
aktivov X (beam hardening):
ZNUOVTIKT amoppoOPnoN QOTOVIV

S1édevon Toug péEcO omd TO GO,
pe omotéheopo TV avnon g

Ogeihovtat oe d1apopovg
TapayovTES:

o Teyvikd  mpoOPANpo  TOL
GLOTANOTOG (.. acTdbew
N un ocwoty Pabpovounon
TOV AVLVELTAOV)

*143

0144
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[Towtta Ewovag YT:
Yevoodouéc (artifacts)

[Towotta Ewovag YT:
Yevdodopéc (artifacts)

Ogeihovtal oe S14¢Qopovg
TOPAYOVTES:

» Kivnon mg avatopkng meptoyng
£VOL0PEPOVTOG KOTA TNV €KBeom

Ogeihovtar oe S1AQopovg
TOPAYOVTES:

* Avemopknig detypoatoinyio
(.. wevdodoun «aveROUVAOLY)

e145 146
Yroioyiotikr Topoypagio (YT) ®éuato Adongomv YT
* Ietopikij avadpoun
 Baowcéc apyés YT * H d60om (amoppopovpevn /
« Svotijuara YT 1oodvvaun) Tov Aaufavet o
- Eidy cdpoons e€etalopevog amod pio YT givar
* Kvpia vlika ka1 Loyiouikd uépny ankorsp il G}f stm? pemy
« Aijyn dedousvey avtiotoym K 0.0GIKN
* Avakatackevl eIKovag arTivoypapla
* Orikomoinon oty YT « Emopévac, kot n cuvolkr|
-1 OIoTITe EIOVaS Yr AKTIVIKY EMPAPUVOT, O EVEPYT
* Oépaza déays omyy YT doom, eivan oyeTicd peydin
* Dacuatiky YT (Aimdoevepyeroxij & ITolvevepyeiaxty) omv YT
* Zoumepdouara
147 148

®épata Adongomv YT

Hoapdyovteg mov ennpealovv tn d6on oy YT

Yuykpurikn emPapovvon oe TYEG evepyng 60omg (mSv) peta&hd
VITOAOYLIGTIKNG TOLOYPOPING Kot GUUPATIKNAG AKTVOYPAPIOG

. Abo
p Aoc’n CT GKTIVOVpg(pidg
E¢éraon Evepyog 86on Evepyéc 560n
(mSv) (mSv)
Ouwpakag 7,8 0,05
OM:% 3,6 2,15
Kpavio 1,8 0,15
KolAia 7,6 1,39
Aekdvn 7.1 1,22

» Peopa Aoyviog (tube current: mA) } mAs

» Xpovog meproTpo@iig (rotation time: s)

» Evepyeroko oaopa déopng (beam energy < kVp)

» Avorypa Katevfuvti)pa (GUVOLIKO OVORAGTIKG Ta)0G)

» IIpo®Onon tpanelog pitch

» Xvotipota A&y ov TG 86615 AvTopatn EmAoY TOV PpEORATOS
(AEC, ACS), diapépowon tov peopatog (current modulation)

» ®iktpa (filtration)

» Am6doon amoppoerong 1 £véoyevilg evareOncio avivevtdy

» T'eopeTpiki omédoon kar vrepékOeon (overbeaming)

» Yrepodpoon (overscanning)

» MéyeOog kan avatopio ac0eviy

*149

*150
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H xotavopr 66ong katd v YT kabopileton amod:

To mpoeik Tng d6ong e&aptdron Kt amd T Bon
HETPNONG KO TO VAMKO amoppOPNong

e To yopokploTikd g SEG NG
— 1 péomn evépyela TG déoung
— 10 TPOPiA TG déoung KaTd TO Z-AEova

18avikd Tpoeik d6ong

[paypoaticd Tpopid 66omg

=

Aépag 9]
1 cm perspex ©

15 cm perspex o

151 152
To mpogik tng d60Mg drevpuvetonr AdY® g Xopoktnplopog AOGIUETPIKNG ZUUTEPIPOPAG
oKedAOIEVNC OKTIVOBOAIOG Yvotipatog YT
Radiation Dose for Single Slice
g * H dooipetpicn ovpmeprpopd evog cuotipatog YT kabopileton ev
Direct ToAAOig b TO G/ HopP@PT] ToL TPOPIL ddomMg KaTd TO Z-GEova.
in the path Scatter S xkes/popeny PO mg &
H S o Y11 apyéc G dekoetiog Tov ‘80 ewcaywyr Tov
= Computed Tomography Dose Index (CTDI)
Siprawte
153 154
Opwopog CTDI Opopog CTDI,
To CDTI &ivon to oAokApope Tov TPoPid TG S00NG KATE UNKOG [0S
YPOLLUNG KAOETNG GTO TOHOYPUPKO EMITESO SLOUPEUEVO [UE TO
OVOLOGTIKG TTAYOG TOUNG D (mGy) IEC L
+ CIDI = — [ D(z)d-
EU T -50

1+:1:
CIDI = — | D(z2)d=
r,{ (2)

T= Ovopaotikd mhyog Toung

< z (mm)
T2 0 T2

EU: European Union
IEC: International Engineering Consortium

100 mm \

Pencil beam dosimeter

*155

*156
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Opwopog CTDI,y otnv YTIIT

Metpnoeig CTDI

1 +50

1. ZT0V aépa OTO ICOKEVTPO: CTDI == J'D(_-) d=

IEC . T %

+ CTDIwo=—_ " D(z)dz

EU nT --Somm 2. X PMMA opoi@para

pRkoug 15 cm
= 5 T4 A Slapé :
T= Ovopactikd méyog ToUng ke ] é";‘::&";‘; "
n=Ap10p0G TOU®OV Y10, pio, oA chpwon * 32 cm (body)
EU: European Union
IEC: International Engineering Consortium
157 158
PMMA head phantom: PMMA body phantom:
CTDIp=CTDIc CTDIp =2 x CTDIc
*159 *160
Metpnoeig CTDI Opiopdg Weighted CTDI (CTDIw)

* O tipég CTDI (670 KEVIPO TOL OUOIMUOTOS) AVEAVOLY OGO TO

HéEYEBOG TOL OLOIDOUOTOG HIKPOTVEL

* [' 10 1810 TPWTOKOALO GAPWONG, LIKPOTEPO. OpotdpaTo. (1

kpocmpotl acbeveic) amoppoodv vynhotepn d0om o€ GVYKPLoN L

peyaA0TEPO OHOIONATO. (1] HEYAAOCOUOVG 0oBeVels)

* [lepiocdtepn evépyela (pwTovia) Ba amoppoenBei ato peyordtepo 2 1
opoiopa, aArd 0o empepiodei oe peyolvtepn palo. H 36om oto CTDI ==CTDI +=CTDI
KEVIPO pKpaivel Aoym g peyardtepng eEacBévnong g déoung and . r 3 ¢
Tov mep1PdArovta 16Td

161 162
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Opwopog CTDIvol

CTDI

o AT, cupfoTikn chpwon

N: # Top@v ava teptoTpoPn

NT
CIDI,, =——CIDI

T: OvopooTikd méyog TOpnG

Ad: Metaxivnon tpamnelog
HeTAED S10BOYIKOV TEPIGTPOPHY

To CTDI napéyet minpogopia oyetikn pe T 600M o€ £va TAOCTIKO
opoimpa (v pikog adpmwong 100 mm) kot oyt otov e&etalopevo

o Tleprypdgper ) péom doom oe eminedo topnc (CTDIw) N kotd
ufkog tov d&ova z (CTDIvol) yia T1¢ TopapéTpovg Gapmong Tov
£xovv opilobel 610 TPOTOKOALO

L CIDI,
* Elicoedng cdpwon CIDI,, = pitch e To CTDI d¢ Aappaver vioym
o Toa yapaxtnpioticd Tov/mg e&etalopevov/ng
o To cvuvolkod PKoG GapP®ONG
*163 164
I'vépevo Adong Mnkovg
Extiunom evepyovg 06ong amd to DLP
Dose Length Product (DLP) snon evepyobs 50oms
E =DLP - kDLP
DLP(mGy - cm) = CTDI,y; - L
Avoropkn Iepoyq | Kpp (mSv mGy™! em™)
6mou L To ynkog odpwaong Kepaht 0.0023
Tpdymhog 0.0054
Ovpakag 0.017
Kotud 0.015
TTvehog 0.019
165 *166

Avtopatn Emioyn Pebpotog

Avtopatn Emioyn Pedpatog

Automatic Current Selection (ACS)
o Awbéoun teyvik og Oha to oOyypove cvotipata Y TIIT
* Xpnowwonoteitol o peAéteg kKotkiag, Tuélov, Odpaxa & EX

o ZuVIoTOEVN, ard TO oVOTN A, T MAS avAAoyd 1E TO
cwpatotuno kabe eEetalopevov/vng (v v emheypévn tiun kVp)

Qg amotéleopa:

* Bektiotomompévn d6om pe Baon to péyedog Tov eEgTalopévov
o Xtofep] mordtnTa EKOVOS aveEapTTOS peYEBovg eEeTaldpevov

Tube current

z-axis position

*H ovvictopevn tiup mAs emdéyeton Phoer Tov cuvieleotn
e&acOévnomng amd T YneLoKn oKTvoypopic (TOTOYPOLLLO)

* H ovviotdpevn tiunq vmoroyileton pe Paon éva péyebog avapopdg
(woodvvaun ddperpog H,0) mov éyel amobnkevtel oto capmt) v

KGOe TUNUO TOV COUOTOG
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Avtopatoc Eleyyog ExbBeong 1
Avtopatn Awpodpewon Pedpatog

Avtopotog Eleyyog ExfBeong 1
Avtopan Awpdpewon Pedpoatog

Automatic Exposure Control (AEC) 1
Automatic Current Modulation (ACM)

o AwBéoun teyvikn o€ Ol ToL GOYYPOVO GLGTIHHLOTO

* H Baocwuny apym:
— To pedpo g Aoyviag (mA) pubuiletar cuveymdg Katd
™ ddpKeLa ™G 6apmaong avaroya pe v eacbévnon
NG TPOG ATEIKOVIGT) TEPLOYNG

¢ Xg aoUUUETPO AVTIKEILEV
vynAotepo B0pLPo evd o
gldyoto 610 GLVOALKO BOpVPo

TAOTEPOL GTLLOTOL TOPEYOVV
£p0L GLOTOL GUVELGPEPOVV

* Xopig ™ yoviokn Sanopeon ypnotponoteitot 1 idw Ty mA ylo Oreg Tig
yovieg (dpa, VYNAN TN Yo TEPLOPIGUO TV emmédmv BopHov)

*169
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Avtopotog Eleyyog ExfBeong 1
Avtopatn Awopdpemon Pedpatog

Avtopotog Eleyyog ExfBeong n
Avtopatn Awopdpemon Pedpatog

Toviox dwupopewon (Rotational
AECQ): cuveyng pubuion mA (og
TpOyHaTikd xpovo) Katd v
TEPIOTPOPT OE MEPLOYES XWPIG
coppetpio

Low tube current

* Xpnoylomoteitot, Kot mv
MEPLOTPOPN, Yo TN HelwoN TG TUNG
mA omv kotevbuven Tov vyniov
GNHOTOG

High tube current

* Xpnowomotet to  dedopéva NG
TPONYOVUEVIG TEPLGTPOPNG YO TOV
VIOAOYIGHO NG SUOPE®ONG GTNV
EMOUEVN TIEPLGTPOPN

Awopikng dSwapopemon (Z-axis AEC / DOM)

* PoOuon mA avéroya pe T 0€om chpmong Katd HiKog Tov z

¢ Yrnoloyiletor amd to Tomdypoppe (Yyneokn aktvoypagio) Eva mpoeil mA
KOTé piKog Tov z, dote va dwtnpndei to amartovpevo eninedo HopvPov oe
Oheg T1g TopEG (eppaviCovrar 3 Tipég: EAdyiom, Méon & Méyiot)

171
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T emrvyydveran pe ) gprion AEC & ACS
oty YTIIT;

Ta televtaia 20 ypdvia pog amacyorel GA0 Kot
TEPLOGOTEPO 1| OKTIVIKY MPapvvon oo eéetdoeg YT

* Opotoyevig TodTnTa EIKOVIG
— 1310 emineda BopvPov ce OAM Ta oNpeia TG EOVOS [
KoL 6€ Oheg TIg eKOveg

* Meiwon g aktwvikig exPdpvvong tov eEetalopévon
- Méypt 15 % oe monduatpucovs acbeveic
- Méypt 20 % oe evijlikeg KovoviKo) cmpatikod Bapovg
- Méypt 40 % oe evijhikeg vEpPapovg

= To AEC Ba av&noet ) d0om otov veEpPapo acheviy ahld povo 6co npénet & dmov
TpEMEL

" EMGLAND JouR mAL o mEDICINE H avéavopevn £kbeon tov mAnbuopon
og aktwvoPorio Adym g YT pnopei va
OmOTELESEL GTO PEALOV TTOpayOVTQL
KwvdOvou g dnpoctag vyeiog (1.5-
2.0% TV TEPIGTATIK®V KOPKIVOL OTIg
HIIA pnopei va opeilovton oty YT)

I tvitw sericis |

CuBRENT CONCEPTS
Computed Tomography — An Increasing
Source of Radiation Exposure

David). Bremrec Ph. 0., D.Sc. and Eric ). Hall, D.Ph

CT Scans May Reduce Rather than
Increase the Risk of Cancer
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Mog amacyolel OA0 Kol TEPIGGOHTEPO 1] OKTIVIKY
emPapovon anod eEetaoelg YT oe mandid & epnovg

INoti pog amooyolel 1060 TOAD 1) OKTIVIKY
emPdapuvon anod e&etdoeg YT,

nature medicine a

Risk of hematological malignancies from CT
radiation exposureinchildren, adolescents
and youngadults

Revsived: 33, Isaballe Thisrry-Chef'i34,

Accoptod: 20 September 2023 ; - " GilesFarro?,
Tore 5. Istad”, Andraas Jahnen®®, Choonsik Leo”, Carlo Maccia™,

Francoise Malchair™. Hilde Olerud™™, Steven L. Simon®, Jordi Figuerola'®’,
Anna Peiro!*, Hildo Engels™. Christofier Johansen’’ Maria Bletiner",

2 Checktor updstes

Neige Journy™™, Johanna M. Moulepas”, Monika Moissonnier”,

la k&Be 10,000 maudid, eprifoug kat veapoug evAALKeG Ttou urtoBaAovTtoL
oe YT (unoBétovtag péon 66on 8 mGy), 1-2 avapéveTal va avamTuEouV
aatoAoyik KakoBeta péoa ota endueva 12 xpovia Adyw tng EkBeong

Major sources

@55 | IInyi: NCRP Report 160, 2009

19805 =g

Major sources of
exposure (2006)
Sor Eus

2006.......

e
backgrouna
13%)

Conmer
——— [ e
2
Conrsons
hadegragng Bassscsey
55

rserventorst tuxoncopy

Koaravoun g abpototikng d6ong (S)
670 60voro Tov TAnBvopod twv HITA 1,
odvvaa,

KOTOVOUT TNG HEONG EVEPYOD BOGNG
(Eus) avad kdtowo tov HITA "
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TNoti avénbnke n ovyvoémra xpriong YT;

- MAdpkete ( min
*  >>>Fyotiuota p ( )
E&étoon YT 1990s Inpepa
. <<< Xp(’)vog gaérqcng BOdpaka 3-5 0,05-0,2
Koppov 10-20 0,1-0,3

*  Néeg epapuoyés (m.y., AEovikn Trepavioypoeic, Etcovikn
Kohovookonnon, Ohdcoun Ayysloypapio, Meréteg apudtmong)

*  CT oktvookonmnon

- Teyviki o ) o€ oXedOV TPAyHATIKO ¥POVO ATEKOVIGTIKY kafodynon edyioto
enepPatikdv Tpaenv, Onmg Ployies, TaPUKEVTHCELG Kat £YYD0ELG Sy VOOTIKGOV 1
OEPUTEVTIKOV TAPAYOVTIDY

- Xpnowonoteitat evpéag Yo T Pedtictomomuévn Evopén g ohpwong ce

AYYEIOYPOPIKEG HERETEG POV ETLTPETEL TV GE TPAYHATIKO XpOVO TapakorovOnon g
£LEVONG TOV OKLLYPAPIKOD [EGOV GTO ayYEio EVOLPEPOVTOG

2mv EAAGSa;

Yvvolikn péom etnota evepyos doom: 4.5 mSv

* 2.7 mSv padievépyeta mepBAAlovTog
* 1.8 mSv wTpkéc 10y vOOTIKEG TPAKTIKES

TTIPIEMA (EEAE): OMotikn ektipmon g aktvikig emBapuvong tov tAinducpod

*177
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Ytv EAAGOQ;

Xoyypova Xvotpata YTIIT & Adon

Méom eTijowa evepydg §6om avd dropo Tov TAnBuapod anéd Tig
LTPIKEG BIaYVWOTIKEG TPaKTIKEG (mSv)

Axtivoypagies: 0,08

Tupnvis werpuery: 0,11 Maatoypagpics: 0,04

Enepparicés mpaktikéc: 0,13 Axtivookomiaeic: 0,01

Aovii) Topoypapia: 1,47

To 1/3 (1.5 mSv) g péong eTi)6L10G EVEPYOV 360G AV
aropo Tov TANOvopov oeileTar ot Ypion TS YT

ApacTiki peioon
TOV EMTESOV
Bopvpov

I I -

Teygvikéc & Berniotomoin .
Topoypéagor VS . EZehiterg oy
i nébodor V TOPUPETPOV . . .
SUyIPOVIG - ) vaoiveeon tov) Meiwan Aoonys
. peioong amodederypiva 6
TEYV/Ying -, EIKOVOY
d6ong per@vel ) d66

Evoopdroon
AVLVELTOV,
Avidv Kau

QirTpov véag

YeEVIdg

@
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Xoyypova Xvotpata YTIIT & Adon

XOyypova Xvotuata YT & Adon

Ipocpata S30EVE KOTASEIKVOOVV OTL 1] GMGTH YPNON THG VELS
TeyvorOYingG, ALG Kot 1) KOLATOUPO OKTLVOTPOGTAGIOG TTOV £XEL
avartuydel ta tedevtaio 20 £, £xovv empépet OeTIKG omoTEAEGHATA

+ To otoyeia Tov 2006 oto Report 160 (dnp. 2009) eiyav katadei&el
™ SpopaTikn avénon g evepyov dOGNG OO WUTPIKEG EPOPUOYES
otov TAnBuoud tov HITA

* To 2016 cvAléybnkav véa otoyeia, To omoio ONpHoctonoonKay To
2019

NCRP Report No. 184:

MEDICAL RADIATION EXPOSURE OF
PATIENTS IN THE UNITED STATES

:vacmB

National Council on Radiation Protection and Measurements

*181

adiation Doses ecreasing

,
e WP 1ota YT & Adon
medical radiation dose 1o the (mSv) (mSv)
U.S. popuiation in the decade e
betwon 2008 00 2016, :”’ o et
-
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Ymroioyiotikn Topoypagio (YT)
= O #1tov egetdoeov YT avénbnke * IoTopixij avadpouij
Kkatd 20% péca o dekaetia, * Baoikés apyés YT
aAMG M péom, ava KATOKO TV « Xvorijuara YT
HIITA, emoia evepydg 66on and « Eidn cdpwans
YT 8¢ petapAndnke onpovtikd « Kpia viikd kai Joyicuixd uépn
8 (1.37 mSv and 1.46 mSv) * Aijyn dedouévav
Yy . . <A i y
H ovvolikn d6om omd wtpikég vammafcw” anoves
. , . o * Onikonoinon otyv YT
£QAPUOYES pelndnke katd 15-20% i '
« Iloiétnta sikdvag YT
H 660m and YT avturpocwnedet » @éuara déons oty YT
TAéov 10 63% NG GLVOAIKNG » dacuanikij YT (Aimloevepyaraxti & Moivevepysraxiy)
5601MG amd 1TPIKES EQPAPUOYES * Zounepaouaze
184

®acpotikn YT

Qoacpatikn YT npodng yevidg:
Ymnoloyiotikn Topoypapio Atming Evépyetag

Zt0)e0EL 670 S10OPICUO TG ... 0wg to Tpiopa avaidel

TOAVYPWHATIKNG dEopng axtivoBoras 11 Séoun Aevkod poToHC oA
XPOUOTO TOV PACLLOTOG TNG

GTIG GUVIGTAOGEG EVEPYELEG TIG...

relative intensity

i

characteristic radiation

maximum
photon energy

bremsstrahlung

0 S0 100 150
photon energy/keV

* Epappoletar €dmd Kor opketd ypoévie oe epmopikd Swbécipa
ocvotqpoto YT

* H oyetkd anh 0éa eiye Mon dwrvnwbel and tov Housfield to
1973

*186
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Qoopatikn YT mpong yevidc:
Ymoloyiotikn Touoypagio Auming Evépyelag

Qacpotikn YT Tpdng yevidc:
Ynoloyiotikn Topoypagio Atming Evépyetag

* O ypoapikds cvvtedeotng e€acBévnong e&aptdtal amd Vv evépyeld
TOV (OTOVI®V Kol TO VAKO/16TO 6TO 0010 S1E16dvoVY (GuvapTnon
TOV EVEPYOL ATOUIKOV aplOpoD, Zen Kot TG TuKVOTNTOG, P)

4

* AV cOpOCOLUE £VO OVTIKEIUEVO HE OV0 OLOPOPETIKA EVEPYELOKA
edopota (m.y. 80 kor 140 kVp), HTOPODUE VOl 81axcop160vua 0o
VMKG pe 0pKetd SlapopeTikd aopaTa amoppoPNoNg Kol Ve
OVOKATOCKEVAGOVHE SV0 SLUPOPETIKEG EWCOVES (TT.). EIKOVA KVEPOV»
KoL EIKOVA «1ST0v»)

10000
f --- Bone
1000 It,\ -- lodine (p=1)
‘i — lodine (p=0.1)

20 40 60 80 100 120 140
Energy / keV

Mo e ovykekpipévn E, ta p 800 01090peTIKAOV VAIKAV PTopel vo GUpminToy
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Oocpatikn YT npodng yevidg:
Ymnoloyiotikn Topoypapio Atming Evépyetag

10000 |
‘% --- Bone
1000 [}, -+ lodine (p=1)
t\‘ — lodine (p=0.1)

20 40 60 80 100 120 140
Energy/ keV
T puo svykekppévy E, 1o p §00 S10.00peTIK@OV DAMKOV ntopel vo. copmintouy

H pétpnon mg e€acBiviiong ot 21 E emitpéner ) S10900pomoinon Tov VKOV

1ddo
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Oocpatikn YT tpodng yevidg:
Ymnoloyiotikn Topoypagio Atming Evépyelag

Awmhoevepyeiokn YT:
YAomoinon

28, --ae-Water
H -<=-Cortical bone
244
‘Iﬁ —+—lodine solution
1

----- ‘Gadolinium solution

Iy

Hooro = 0.88 “‘vap(’) +0.18 Mosio

@

b

(oyver yweE > 33.2 keV)

Linear Attenuation Coefficient (cm')

e
»

50 80 70
Energy (keV)

e A¥0 6apdoelg (amhéc 1 eMKoEdElS) pe S1apopeTIKN TAoN
Avyviog (slow kV switching)

* Toypramn petaforf} g thong Auyviag Kot Govendg
TAXOTOTN HETOY@YT] TOV TOPAYOUEVOV EVEPYEIAKOD
pacpatog (rapid kV switching)

* Zbdomua dvo Avyvidv (dual source system), 6mov 1 kabe pia
Aertovpyel pe S1apOopPETIKT SLaPopd SUVOUKOD KOt CUVETMG
EKTEUTEL OKTIVEG X SLOLPOPETIKOV EVEPYELOKOD PAGUOTOG

e Z0OTNUO HE OVIXVEVTH OTOTEAOVUEVO amd §00 Stakpitég
otpmoelg (multilayer detector). H mpdtn aviyyveder potovia
KoUnAng oxetikd E kot n devtepn potovia vyning E

CT
Tile Detector

* Anym dedopévov vyning & yauning E (Twin beam)
OIMTPApOVTOC TN déoun e 600 d10popeTikd vVAIKE (Au & Sn)

191
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Soppotkn YT

YT Auting Evépyetog

H avakataokevacpévn ewdva xpnoionotel
TANPoPopieg amd OO TO POTOVIO, TOV
avyvevovtal, aveEdptnta amd TV evépyetd
TOVG, KO OEV TTOPEYEL TOGOTIKEG TANPOPOPIES

2mv YT Auming Evépyetag pmopodv va avoKaTacKELOGTOVY EIKOVEG
TUKVOTNTOG VAKOD (SNA. GUYKEVTPOONS VAKOV), KaBdG Kot
E10KEC (LLOVOYPOUATIKEG) EIKOVEG

A

*193

Ddoopotikn YT devtepng yevidc:
YT Métpnong @wtovieov (ITolvevepysiaxn YT)

Gacpatiky YT dedtepng yevidg:
AVIYVEVTEG LETPNOTNG POTOVIMV LE EVEPYELOKT d1dKpion

AVUKOUTOOKELT] LOVOYPORUTIKAV ELKOVOV PE PETPNOT KoL
gvepYELOKT O1AKPLoN QOTOVIOV (Yo péyroTn axpipera),
o€ avtifeon pe TIS GUVOETIKES HOVOYPOROTIKES ELKOVES TOV
Aappavovror pe YT Avring Evépysrag

101 selectable energies

140 keV

* Ot ovpPotikoi aviyvevtéc dev
Eeyopilouv Ta pmToVIa Mg
TPOG TNV EVEPYELHL TOVG

* TIpdceata (2021) dwtébnkov
AVLYVELTEG LETPNOTG
POTOVI®MV LE EVEPYELOKT
didxpron: To poTtoVIa
KOTOYOPOVVTOL EEYOPIOTAL,
AVAAOYOL LLE TNV EVEPYELL TOVG
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DOoopatikn YT devtepng yevidc:
YT Métpnong ®otoviov (IToivevepyesioxn YT)

DOaopotikn YT devtepng yevidc:
YT Métpnong Dotoviov (ITolvevepyesiaxn YT)

x 10° wi w2 w3 w4 w5 wé

ZyMUOTIKO TopAdetypo pe 6
| i dwxpurég evepyelokés Ldveg
5 f i | (evepygwakd mopaBupa) yio

: : | xatapétpnon pwtoviov
(photon counting) il
EVEPYELOKT Stdkpion
owtoviov (photon energy
resolution)

] 20 40 60

40-50 keV
®,0
® o
o
@
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Ddaopatikny YT: Khwvikoi atoyot

* Av&nomn tov Aoyov avrtifeong-0opvov
— Méo® TG LOVOYPMUOTIKNG OTTEIKOVIONG

o AvEnomn g YOPIKNAG SLOKPLTIKAG IKOVOTNTOG
(CVLGTANATO KATOPETPTONG POTOVIOV)

* Meiwon/d10pfmon cEUANATOV — Yevdodopdv

* Meiwon Tov GYKOV TG YOPNYOVLEVNG GKLOYPUPIKAG OVGING

¢ Ewovikn) aneikovion TopeyyLUOTIKOV 1I6TOV AVEL
GKLOYPAPIKNG Ovsiog

* Meiwon g anoppo@ovpevng d6ong
— Meioon capmoeov / Xaumidtepa eninedo
BopvPov (cuoTipate KoTApéTpnons eOTovimv)

e Avantuén vEoV KMVIKOV EQAPHOYDY

Ewovikn aneucovion yopig oxioypapikod LEGo

XapnAdtepn 86on +

*199

*200

To TAEOVEKTN O TOV LOVOYPDUATIKOV EIKOVAOV

To TAEOVEKTN O TOV LOVOYPDUATIKOV EIKOVAOV

Intensity

80 kvp 140 kvp 70 keV 100 keV

Yynin avtifeon Xapni avtifeon Behtioronromuévn avtifeon 1

Intensity

Energy

140kVp 80 140

kVvp kvp

Yevdodopun okiijpuveng déoung

Yynia eninedo 0opvfov Xaunrd eninedo OopvBov enineda OopvPov (kat’ emthoyn)
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To TAEOVEKTN O TOV LOVOYPOUATIKOV EIKOVAOV

To TAEOVEKTN O TOV LOVOYPDUATIKAOV EIKOVAOV

Intensity

Energy

80 140
100keV W kvp

LOVOYPOUAUTIKH EIKOVO,

140 kVp

Energy

80 140
kVvp kvp

*203
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To TAEOVEKTN LA TOV LOVOYPOLATIKDV EIKOVOV

Yrohoyiotikn Topoypaeio (YT)

¢ lotopiknj avadpoun

* Baowkés apyéc YT

« Zvorjuota YT

« Eion capwong

* Kvpro viikd ka1 loyiouid pépn
« Arjyn dedouévarv

* Avakatackevl eIKovag

80keV * Ontikomoinon otnyv YT
« owortyra eiwovas YT
Energy * Oéuara doons oty YT
%0 140 * @acuartiky YT (Aimdogvepyeraxy & Ilolvevepysiakiy)
kVp  kVp « Zoumepdouara
*205 *206
Yoprepdopatas: Yoprepdopatas:

Teyvoroyia & Kvikéc Epappoyég

Teyvoroyia & Khvikéc Epappoyég

* T 53 ypévian YT axorovOei pio
ekBeTIKN TEYVOLOYIKN £EEMEN

e Xnuepa, Bempeitan pio TeYVOAO YK MPY
u]é](glogog (xnat?((’)vwn“g At prim @mﬁ

o Tlepartépw onpavtikn avaatuén ota VAIKE
ﬁtépn avopévetal vo Tpoyparonomel og
0-20 xpovia

* H g€ehkticn Tl}? mopeia cvveyiletat LEc®
NG AVATTLENG ADYIGHIK®OV TPOYPOUMATOV
Kat €pappoyov TN, avTamoKpvOpEVn OTig
GUVEYMDG AVEAVOUEVES KAVIKES OTOLTIGELS

—] H eotiaon tdpa sivol:

o g KMVIKEG EQPLOYEG Kot O)L GE
pnebddovg

o X Ay, Swyeipion kot
emegepyacio Peyalov 0yKov
dedopévav (avtopatoroinon, xpovog,
KOGTOG)

e X710 pOAO TOL AKTIVOAOYOV (XpOVOG
Y10, KPIGULEG OMOPAGELS OTIG
dwdkacies dibryvoons & Bepaneiog)

o Yg (nriporta d6ong
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Yoprepdopatas:
Axtiviknf] Eméapuovon & Avvnrikog Kivovvog

Yoprepdopatas:
Axtivikn] Eméapuovon & Avvnrikog Kivovvog

[ X )
L

KEEP
CALM

AND

FOLLOW
THE RULES
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Yoprepadopatas:
Avéivon O@élovg - Aktivoyevoig Kivovvou

ToumEPACPATA:
E&atopikevpévn Extipnon Aktivoyevoug Kivovvou

211

YoprepdopaTas:
®oopotikn YT

Empépet o oloyn Topadeiylotog oty KAWVIKY TPAKTIKY, 070
TIV TOLOTIKY GTNV TOGOTIKN 0ELOAOGYNON:

O VOAOYIGTIKOC TOHOYPAPOG EV EIVOL ATAGL [L10L GLOKEVT|
ATEIKOVIONG, OALG OTOTEAEL £VOL EMGTNHOVIKO OPYOVO PETPNONG
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