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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”
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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 Ymroioyiotikn Topoypagio (YT)
* IoTopikij avadpout
* Baoikés apyés YT
* Avaktnon g n?mpoq)oplag * Jvotijuara YT
20 . « Eion capwong
B above: « Képro viikd xai Joyiouikd pépn
et P * Atjyn dedouévav
ATIZSLKOVIG‘ELKOQ 61(1)((1) PLOUOG * Avakatackevi] eikévag
, * Ortikonoinon oty YT
(l’l M (anksanaM)\un) « lowrnra eikovag YT
SLPOPETIKOV OVTOTHTOV * Oéuaza déons oy YT
(VAT « Dacuoarixy YT (dimdoevepyeroxiy & Ilolvevepysiakty)
« Zoumepdouara
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Touoypagio: Iotopikn avadpoun

Touoypaopio: Iotopikn avadpoun

e X dekaetio tov 30 o Itoddg aktvoddyog Alessandro
Vallebona mpotewve pia péBodo yuo TV avomTopacTooT| LLOG
TOUNG TOV GMUOTOC GE OKTIVOYPUPIKO (AL

* H pébodog éywve yvootr) og coppatikiy Topoypoeio Kot
Baciletar o€ Pacikés apyéc g TPoPoAIKNS TOpoYpaPiog:

Tovtdypovn Kivnom oe OVIISIOUETPIKES KATELOVVOELS TNG
Avyviag kot Tov AL (To omoio cuvdéovtan pe pia pdfdo, to
KEVIPO TEPIOTPOPNG TNG omoiag ivar 1 eotior)

* H tehikn ewdva anekovilel 1o
eninedo (topn) Mg eotiog pe
emapkn o&vmta, evd TOo GAlG
emineda  amewkovifoviol acoEn
(Bord)

* Metokivoviog 10 KEVTIPO
MEPLOTPOPNG, O  OKTIVOAOYOG
umopovoe  vo  emAéler  ta
dwapopetikd emineda €oTiog TOL

TEPLEYOLV TN OOUN EVOLOPEPOVTOC
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Yroroyiotikn Topoypagia (YT): Iotopikn avadpoun

Yroroyiotikn Topoypagia (YT): Iotopikn avadpopn

O Ayyhoc H/M Godfrey Hounsfield
gpyalotav EPEVVITIKA, c¢ OTAIKG,
ovotiuata, radar kot HY ota epyactipla
g etopiog EMI (Hayes, London, UK)

e o Borto Tov oty eoyn ota TEAN TOV
‘50 ovvélafe v 180 TG aktvoPfoinomg
€vOG KOLTIOV pE akTiveg X amd S10pOPETIKEG
yYovieg dote va dgl TL PplokeTatl £vtog Tov
Kol GpYloe Vo OOVAEVEL GTNV KOTOUGKELT
evoc HY mov Ba avakotoaokedale Topég Tov
KoVT100 0md avéroya dedoréva

H mpdm eykoatdotoon £ywe oto voookopeio Atkinson
Morley (Wimbledon) kot 1 mpdn olpmon eyKe@Irlov £yive
ot 1-10-1971 og acbevi| pe KLOTIKO OYKO
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Ymoloyiotikr] Topoypagpia (YT): Iotopikn avadpoun

Ymnoloyiotikr Topoypagio (YT): Iotopikn avadpoun

O YT g EMI puropotoe va copmdoet povo
EYKEPAAOVG

* AMyn dedopévav (avd topn) os ~ 4 min

Xpnowonoovoe o deopev) amd  Perspex
yeudtn pe vepd pe €va AOoTEVIO  GKOLOO
umpootd ywr v tomobémon g kepoinc. H
defopevry pelwve ™ dvvapkn  KAipoke g
aktwoPoliog 6Tovg aviyvevtég (SnA. ™ dopopd
oTNV €VToon HETOED TOV OKTIVOV EKTOG KEQGUANG
KOl 0VTAV TTOV SLomEPVOVGaY TO KPovio)

& ¢

”'

v

O YT g EMI propovece va capmdoel povo
EYKEPALOVG

* ~ 7 min ypdvog OVOKOTOOKELNG OVE
gwcova (Data General Nova minicomputer)
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Yroroyiotikr Topoypapia (YT): Iotopikn avadpoun

Ymoloyiotikr] Topoypagpia (YT): Iotopikn avadpoun

Eykdpoio eikova eykepdlov amd v mpdTn
whvixn e&étaon YT (1/10/1971), ue tov
KOOTIKO OYKO 0pOTo (G O OKOVPOL. UaLo:

'Medical Imaging Systems: An Introductory Guide.,'
Maier A, Steidl S, Christlein V, et al., edits.

Adpn €1KOVO, GALL ATEIKOVIOT) TOV LOAAKODV 1GTOV KoL
TOV KOLM®Y TOV EYKEPAAOV Y10 TPMOTN POPA

Tl TNV OVOKATOOKEL] TOV EIKOVOV OT0 TPOTOTLTO
obomua, 1 opdda tov Hounsfield ypnowonoince tovg
BepnTikodg VITOAOYIoHODS TOL NOTIONEPKAVOL ELGOIKOD
Allan Cormack

* O Cormack g @UGIKOG £VOLOLPEPITAV YLOL TNV TOPOYDOYN
103140 TATOV YOUPTOV-TOU®MY TOL cuvieheot eEacBévnong
Y T0 oXedopo TG oKTvodepaneiog

* Mofnpotikd, n pébodog Paciletar oto petacynuoTIopnd
Radon (avokaivebnke to 1917 and tov Johann Radon)
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Yroioyiotikr Topoypagio (YT)

“Opiopdc” Yroroyiotikng Topoypapiog

* Ietopikij avadpoun

* Baoixés apyés YT

* 2vorjuare YT

« Eion capwong

* Kvpia viika kai Loyicuikd puépny
» Aijyn oedouévwv

* Avakatackevl eIKovag

* Orntikonoinon oty YT

« Howsrtnra eikovog YT

* Oéuara déons oty YT

* Dacuatiky YT (Aimdoevepyeroxij & ITolvevepyeiaxty)
* Zoumepdouara

Topoypa@ikr| amedvIoTn ToL avOpOTIVOL CAOLUATOG LECH TNG

YOPTOYPAPNONG YUPOKTNPIOTIKOV £E0GOEVIIONG TNG

aktvoPoAriog and ovtd

Detector
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Boowés Apyxéc YT

Boowég Apyéc YT

INa Aenty, povoevepyelakn déoun aktivov X mov domepvd éva
OLLOLOYEVEG HEGO TTAYOVG X LE YPOUUKO cuvTereaT eacBévnong
1, 1 e€acbévnon g npwtoyevolg déoung I, dideton and

[=1;* exp (1 x)

[}:] —_— Avigveoig
I I
0

INa ey, povoevepyelakn déoun axtivov X mov domepva dVo
TEPLOYES UE TTAYM X, & X, Kol GLVTEAEOTEG e€acBévnong 1, & Ly,
avtiotorya, n eacbévnon g npwtoyevolg déoung I, dideton
ano

I=1Ig* exp -(u; X, + 1y Xp)

1= [l —frms
I
0

17

*18




Boaowég Apxég YT Baoucéc Apxég YT
Av éyovpie n TUAHATO LLE SLOPOPETIKOVS GUVTELECTES I I
e&acbévnong to kabéva, ToTE M aviyvedGIN EVTaoT TG 0 \ o
axtwvoPoriag, I, dideton omd I > |atsn= __1,,i "_]
(4] u u Il D S \I, \
. L 1|2 0 ot =L 22 4
[(x)=1,*exp -(Z y; x;) i i=1,2,3...n I, ? st =— a7 ) Loompua
o Mg D S 1 () [ eCiodoewv
P =R L S & et
(=l (] ] e
13 J \14 1 v,:g———lnLZJ
Me pio pétpnon (Séhevon) dev pmopolpe vo kabopicovpe Tovg 1]
S16popovg cuVTEAESTEG Wi Xperdlovton TOAATALG LETPNOELS GTO (010 Aviyvevtég
eMined0 aAAG G€ SL0POPETIKES OlELOVVTELS
*19 ¢20
Ynoloyiotikn Topoypaeia (YT) Xvomuato YT
* Ietopikij avadpoun L, i
« Baowés apyéc YT 21 daypovikn eEEMEN Twv YT tpomonomdnkay R% h
* 2vorjuare YT ? *
* Eioy odpoane * O aplBpog Kot 1 S1EToEN TOV OVIXVELTOY 2
* Kvpia viika kai Loyicuikd puépny
« Aijyn Sedopivay * H «ivnon tov cuotipatog Avyvia-oviyveutég ’ﬂf
* Avakatackevlj E1K6vag « H popor kat 10 £6pog g déopng r
» Ontikonoinen otyv YT H
« Howsrtnra eikovog YT M
* Oépara doons oy YT £ 6100 TNV eNiTEVEN TV TOAMUTAGDY HETPNGEDV > S
* Dacuatiky YT (Aimdoevepyeroxij & ITolvevepyeiaxty) : o N Heten I
* Zoumepdouara
021 22

Yvotiuata YT [pdtng levidg

Yvotpata YT podtng Fevidg

* Aemtn, VOVYPAUIICUEVT SEGHN TPOOTTTEL GE VAV AVIYVEVLTI|

* To choTnua aviyveLTH-AVYViog TPAYULOTOTOLE] YPARNUIKY HETATOMIGN Y0 TN
My moAlamAdv (m.y. 150) petpioewv

* Metd mporypatonolet TEPLoTPop Kotd 1° kot Aappaver ek véov petprioelg

* EmavaAnym g YPOIKNG HETATOMONG & TV TOAMOTADV LETPNGEDV Yo TOEO
180°

Translate Rotate

etecior

Dstector

«'Evog aviyveutng: ebkoin Badpovopnon, pkpd k66tog

» Katevbuvtnpag kot ot Avyvia kot otov aviyveuti: Aenth, evbuypappucpuévn
déopmn kou TEPLoPIoHOg TG okedaLopeVNG aKTvoBoiiag

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

* [KOVOTOMTIKY EKOVOL Y10 TO KEQPAAL, 0ALG Oy Ylo TO chu (acapomoinon Adym

Kiviong) Translate Rotate
Traverse —————p

B

"avarag X-Ray

Tube

Fleld

petector

Detector
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Yvotiuata YT Agotepng I'evidg

Yvotmpata YT Agotepng I'evidg

* Awdkacio YpappPIKiG PeTaTomions & TEPLoTPOPNg
* Amokhivovea déoun axtiveov X pe evpog (fan angle) tepimov10°
* Ipoppuxn| ogpd aviyveutdv (tepimov 30 - apa 30 TowtdOYPOVES HETPNCELS)

* BNpa meptotpoen icov pe to €0pog ™G dEGUNG

Translate Rotate

Traverse
—

« ZnuovtikdtoTn peiwon Tov gpodvov aktvooAnong (tepimov 20 sec
ava Topn)

* AvvatoTnTa Y10 S10KPETNOT| THG OVATVOTG KO, GUVETMG, PEATimoN
™G TOOTNTAG EIKOVAG OTNV ATEIKOVICT] TOV COUOTOG

Translate Rotate

T
raverse

i Index Angle =
/) -..¥_ FanAngle

oetectors AIN0ONG oetectors
- Fan Anglo Fan Angle
25 26
Zvotmuata YT Tpitng evidg Yvomuota YT Tpitng I'evidig
* Aéopn peyarvtepov gvpovg (40°) v Rotation
—_—

KGALWYT OAOL TOV TTESIOV ATEIKOVIONG cioiold * Yapwon (avé Toun) oe EAALOTO Sec:
(copatoc) EbdkoAn akwnronoinon

Scanned
Fileld

* To cvoTnpa Avyviac-aviyveutdv P )
EKTELEL HOVO TEPLOTPOPIKT Kiviion

yoviag 360° (cuveync TepioTpoPn)

» Kapmoroedng datagn 800-1000

Detectors

aviyveutav (banana-shaped array)

* Elvan kpioyng onpociog n cwot
Babpovounomn ko poduion twv
AVIVELTAV (T}, Y10 TNV OTOPLYN

KUKMK®V YeLdodou®v — ring artifacts)

27
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Yvotpata YT Téraptng ['evedc

Yvotpata YT Téraptng ['evedc

* YraBepoi morlhamhol aviyveutés (£mg

5000) o€ ddtagn 360°
* [Ieprotpépeton povo N Aoyvia

* Agv mapovctdlovtot KUKAMKEG
yevdodopés: O kabe aviyvevtng oe

KAmolo PAon TS oapmong O Tl TV

TPOTOYEVN déouN Kat, Gpa,

Babuovopegital og TPAYLOTIKO YpOVO

® Tayvtot AMyn (1 sec/toun)

* Ot aviyvevtég dev glvon mAéov
culevypévor pe v Avyvia (dev eivan
duvati 1 ¥PNoN SLUEPUYUATOV YLt TNV
amoppLyn G oKedalONEVNG

axtvoPoliog)

*Akpipn Avon (moAlol aviyvevTég)
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Xvompata YT Tpitng ['evidg

Yrohoyiotikn Topoypaeio (YT)

Rotation

X-Ray
Tube

Teyvoloyia Emioyng

Scanned
Field

Detectors

¢ lotopiknj avadpoun

* Baowkés apyéc YT

« Zvorjuota YT

« Eion capwong

* Kvpro viikd ka1 loyiouid pépn
« Arjyn dedouévarv

* Avakatackevl eIKovag

* Ontikomoinon otnyv YT

« owortyra eiwovas YT

* Oéuara doons oty YT

* @acuartiky YT (Aimdogvepyeraxy & Ilolvevepysiakiy)
« Zoumepdouara
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Svpupatikn YT: Bacucéc Apyéc

Sopupatikn YT: Baoucéc Apyéc

ZopPatuch (amdil) Aym: AMym Topf-topn
(sequential CT, axial CT, slice-by-slice, scan-to-scan)

* [Tepiotpoen Tov GLGTHHATOC Avyvia-aviyvevtig & aktvofdinon

* H tpdnela dev petakwveitar katd v axtvofoinon (Aqym
Se00UEVOV)

* Metd ™ My Tov dedopévmv 1 Avyvio GTOUATA TV
akTvoPBOAnen kot To TPOTEQ LETOKIVEITOL GTNV ETOEVT BEom Yo
akTvopoinon ek véou

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

\

[N

patient
on table

gantry

MeydAog cuvolikds xpdvog e£ETAONG Yo ETOPKN
OVOTOIKT KAAVYN e GUVEYOUEVEG TOUEG
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Yoppatikn YT: Bacucéc Apyég

Meiwon tov Xpovov Zdpwong

KoAddio petapopds 1oy00g kat dedopévay L 3

Tlepiotpepopevo kpiopa (gantry)

Kokddwa menepacpuévon piKouvs:

* AvAyKn Y10 TEPUOTICUO TNG
TEPIGTPOONG KL 0AROYT TNG
KoteLOVVOTG TEPIGTPOPTIG

* Afyn oelpdc ekdvav pe
EVOAOOGOUEVES BEELOGTPOPES KO
APLOTEPOCTPOPES TEPLOTPOPEG (TOALYLLOL-
EetOMypo Kahmdimv VYNNG Tdomng)

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

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

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

> ElMko€1dig (omelpogtdng / oykopetpiki)) YaoroytoTik
Topoypagio (EYT) (helical CT 1 spiral CT)

» YT noAAomhédv Topdv (1 TOAATADY aviXVELT®V / GLETOLLMV /
oelpmv) (multislice CT 1 multidetector CT)

» YT d%o Awyviov (Dual source CT)
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YT EAwcoedots Xapwong: Baouég Apyég

YT Elkoegdotc Xdpwong: Baouég Apyég

Eicaywyn Tng gAikogidoug odpwong 1o 1989

« Zuvexng adpwaon (€kBean Kai YETpnan)

* ZUveEXNG Kivnon eEETAOTIKAG TPATTE(OG

Aig0Buvon
Mopeia Auxviag == ‘e Kivnong
KO AVIXVEUTA AZBESN
TS
= I’
. . \,g!!’ Apxii
=" <5k eAikog1Soug
odpwong

TexvoAoyia slip ring (daxTuAid eTragng): EmiTpémrel Tnv peTagopd 1oxX00g
N/kal deSopévwy avapeoa o€ pia oTaBeP Kal pia TTEPICTPEPONEVN Sopn

« ZApaTa Kal 100G METadidoVTal OTO TTEPIOTPEPOUEVO TP TOU IKPIWHATOG HE
«NAEKTPIKEG BOUPTOEGY TTAVW O€ OTATIKA daxTUAISI

« Agv ugioTaral TTAéov N avaykn yia OTapGTNUA-EEKIVNUA TNG TTEPIGTPOPAG

Movddeg
1oYvOG

«Hextpucny
Bovptoo» emapng

poto and
AVLYVEVTEG
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YT Elwcogdovg Zapwong: Baoucéc Apyég

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

* OvopaoTIKS TTaX0G TOpNG = Gvolypa kaTeuBuvtripa oTov diapikn agova z =
€0pog dlapopewpévng déaung = slice width (sw)
(0.5 - 160 mm)

L
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YT Elkogidovg Zdpwong: Baowkég Apyég

Slice width

40

YT Elkogdotg Zdpmong: Baowkég Apyéc

YT Elkogidovg Zdpwong: Baowkég Apyég

* MpowBnon Tpdmelag (Pitch) = MapdyovTag TpdTmedag (UETATOTTION/TTEPITTPOPH)
av@ OVOUAOTIKO TIAX0G TOUNG (Avolyua
kaTeuBuvTAPWY i €0pog déopng) = d / sw

*  Mapddeypa:
MeTatémmon Tpdrredag avda epioTpoer = 10 mm
OvopaaTikod TTax0g Topng (eUpog dlagopPwpévng déoung) = 10 mm
pitch = 10/10 = 1

« pitch 1: oud€Tepn TIUA (JOCIMETPIKG KAl WG TTIPOG TNV TTOIOTNTA ATTEIKOVIONG)

« EUpog TIHWV

0.2 — 2 (>2 eival eQIKTO pe Toug TTAEOV 0UYXPOVOUG OAYOPIBUOUG aVAKATAOKEUAG)

» AvoKaTaoKeun TOPRG O€ OTTOINdNATIOTE BE0TN KATA MAKOG TOU Z
* Me otroiodrTroTe TTayog (SuvaTdTNTa Yiat AGAANACETTIKOAUTITOMEVEG TOPEG)

- O poévog TePIOPIoAG gival 0TI TO TTAXOG TNG AVAKATAOKEUATHEVNG
TOMNG BEV PTTOPET Va ival HIKPOTEPO ATTG TO AVOIYUA TWV
KATEUBUVTAPWY (OVOUACTIKO TTGX0G TOMNG)

41
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YT EAwcoedots Xapwong: Baouég Apyég

Meimon Tov Xpovov Zdpmong

» Mdyxog avakataokeuaopévng Toung = slice thickness
(0.5-10 mm)

lMpoooxn: slice thickness # slice width

IDTH THICKN

# @

» YT modhamdadv Aoyvidv (14 Avyvieg, “the Mayo monster”)

» Zootpa ektpomng déopng niektpoviov (Electron beam CT)
= 50 yeviac YT

» YT kovikig 6éoung (cone beam CT, C-arm CT, cone beam volume
CT, or flat panel CT)
= O yeviog YT;

»  Elkogidng (omepoetdng / oykopetpikn) Yrnoroyiotiki Topoypapio
(EYT) (helical CT 1 spiral CT)

» YT molhamhdv Top®@v (1] TOMMUTADV AVIVEVTAOV / GLGTOLLAOV /
oelp@v) (multislice CT 1 multidetector CT)

> YT &Vo Awyvidv (Dual source CT)

*43
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YT HoAlomlov Touwmv

YT IoAromlov Touwv

* Ol 6opOOELS LE GVOTNLO TOAAATADY

TOU®V €ival IB1EC LE TIG CUPMOELS e
HOVOTOMIKO GOOTN A

Me o Bacikrn dtopopd:

* Me 10 6HoTNHO TOAAOTADY TOUDY

TOMOTAEG TOPEG AopPdvovtat o€ pia

AP TEPIGTPOPT} FLOTL VILAPYOVY TOAAATAES
oEPES (GVOTOLYIES) AVIYVEVTAV KATA PNKOS TOV Z

¢ ZvopPotiki (ah1)) 6apmon Lo KAV TOP®OV

Yovotpa piog Toung ZHOTNHO TECGAPWOV TOUDV

45
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YT IHoAamiomv Topudmv

Elwogdng Zapwon pe YTIIT:
Opiopog pitch (mpombnon tpdmelog)

* Elkogdiig capmon

= e

Mia éka Téooepeg EMkeg

_ petatomion
P =N «néxos touts

Tléyog: ovopaoTikd mhyog Topng
N * ovopaotikd méyog piog Topng = e0pog dtappiynatog / dvorypa
kazevfuvtipav (collimation) = edpog déopung (beam width)
— Adpopeg Tipég yia 7o p: 0.5 — 2 (£0g 3.4 yu YT 2-Aoyvidv)
— Ovdétepn Tyun: p=1
— Opopds p oxetllopevog pe d6om

— Opopds p «aveEAPTNTOGH TOL # TOUMY

47
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YT 256-topudv: Aviyvevtig

YTIT: Khavikd [TAeovektpota

H xopra dtapopd oe chykpion pe to
cuoTipoTe Hiog TOUNG EYKELTAL GTO
OVI(VELTIKO GUGTIHLOL

* Zpapkn d1aTaén (KOUmTOA®mOT KoTd HiKog TV a&ovev X & z)
v otafepn) andotacn omd TV otia

* Megydin K(ﬂw\yr&(80 mm) otov GEova z (128 wwopeyéherg
cvototyies pe 0.625 mm mayog aviyvevtikod ototyeiov)

* Yvvolkd 86016 aviyyvevticd otoryeia

b Aentotepeg TopéS (o akpIng omekovion) i
P Meyoltepn avatopukt| kGloyn 1
P ZUVOLAGIOG TMV TPONYOVUEVOV

P Mikpdtepog xpovog AMymg dedopévav M

Aryotepeg Wevdodopég Adym kivnong tov
acBevn

MikpdTepeg SLOKPATHOEL OVOTVOTG
Kolbdtepn dtakprrikn tkavotta

Mzeiwon Beppkng veppoptmong Avyviog
Meimomn ypNoLLOTOLOVUEVIG TOGOTNTOG
GKIOLYPAPIKOD HEGOV

*49
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Meimon tov Xpovov Zdpwong

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

» Xvompa extpormng déoung niextpoviov (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,

»  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

51 52
YT Abvo Avyviov Ymnoroyiotikn Topoypagio (YT)
* IoTopikij avadpout
B 3 * Baoikés apyés YT
« 2vorjuota YT
Single Source CT % Single A gz « Eion capwong
« Képro viikd xai Joyiouikd pépn
« Arfjyn dgdouévarv
= * Avaxatackevl Elk6vag
Vol * Ortikonoinon oty YT
« lowrnra eikovag YT
Em‘wyxdvouv' uucp(')rapro xpévro 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
53 54




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
e55 56

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)
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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

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

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

‘ &
amokomTovy TN okedalopevn
axtvoPolio

*59

*60
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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

Chip e I = opatd eg)

» Kéotog (p(xy)ro&(')éovg o€ * * * l‘ l‘ + * * *
m}fszi?ap;f;;ov ‘ Hlextpucd Znpa
61 62

Kepapucol Aviyvevtég ZmvOnpiopav (solid state)

Aviyveutéc Métpnong @otoviov
(Photon Counting Detectors)

* Métpio k6oT0g
* Métplo andkpion
* 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- Electrical signal
gadolinium- oxide, x/.x)

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

*63 64
Ynoloyiotikn Topoypagio (YT) AnMym Aedopévav
* Iotopicij avadpoprj Tt petpape oty TparypoTkdTn T,
* Baocikés apyés YT
* 2vorjuate YT x-ray tube
« Eion odpwons Tnv npoonintovca axtivofolia Tave 6ToVg
* Kvpia viikd kou Aoyiouiiad puépn OVIYVELTEG
 A1jyn dgoouévarv
* Avaxazackevij eidvag AnAady, TV Siepydpevn axtivoPoria petd mv
* Onukonoinoy ooyy YT £Eac0EVNON TG 0O TO TPOG AMEIKOVIOT|
« Hoiwsrnra eikovag YT OVTIKEIpIEVO
* Oéuara doons oty YT O detector
* dacuotiky YT (dizdoevepyeroxi & Ilolvevepysiarty)
* Xoumepdouara
65 66
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Anym Agdopévav

Anyn Aedopévav

Av voBécovpe 6T

2. H aktwvoBoAia givor LovoypopoTiky
3. H okedaldpevn axtvoPorio dev aviyvedeton

T0TE 1 depyOevn éviaon dideTan and

I,(x") = I(x") m’p(— ’\Hu[r. v J.\"l

o0mov pu(X,y) €ivar 1 S160146TATY KATAVOUT] TOV YPUL

1. Hdéoun axtivav X givor ToAd demt o !

ovvtereotii €€acBévnong, 1° ) apypkn évraen

Kou 7o, @, X° dnh@vouy T dievduven ko ) 0&on TG péTpnong
(T0 ovoTNRO SVVTETAYREVOV XY’ TEPOTPEQETOL Poti pe TN Aoyvia)

[Mpoxertor dniadn yuo tov vopo e&acbévnong
™G TPWTOYEVOLS SEGUNG

1) =1y * exp (1.X)

Kovo mov £xovpe AMAPEL VT OYIV TV YWPIKN
StakdLAVoT) TOV [

A Patient section

67

*68

Anym Agdopévav

ANym Aegdopévav

Mia pofoi], Lo, TOL TPOG ATEIKOVIOT

NG OYETIKNG O1EAEVONG TG OE0UNG Old TO
avTiKeitevo

avTikeévov opiletat og o apvnTikds Aoydpdpog

Aplx') = - In[l,(x")/I%(x")]

- f | ufx, y]o(xcosg + ysing — x’) dx dy

H napandve egicmon kabopilet ) ypappkn
GYE0T LETAED TOV PETPOVUEVMV TPOBOADV
(dedopévmv) pe T cuvaptnon p (X,y)

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

X-ray <=
diaphragm'

Va
Y
X-ray source\ (/

X-ray
detector

of patient
= transiation

*69
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Anym Agdopévav

Ymroioyiotikn Topoypagio (YT)

s

-

Métpnon ToA®V Tpofoidv Yo S1APOPES YwVieg

¢ Iotopikij avadpoun
* Baoikés apyés YT

« 2vorjuota YT

« Eion capwong

« Képro viikd xai Joyiouikd pépn

« Arfjyn dgdouévarv

* Avaxatackevl Elk6vag

* Ortikonoinon oty YT
« lowrnra eikovag YT

* Oéuara doons otyv YT

« Dacuoarixy YT (dimdoevepyeroxiy & Ilolvevepysiakty)

« Zoumepdouara

71

*72
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Avakatackevn Ewdvog

Avaxatackevn Euovog

To mpdPAnLa TG OVAKATACKELTS EIVOL AVTO TNG

AVTIOTPOPNG TNG TAPUKATO £EIGMONG

Ao(x"y = —=In[1,(x")/T5(x")]

= l f [x, v]o(xcosg + ysing = x') dx dy

AnA. g avaciveong Tov [ (X,y) and éva oeT
MeOEvtov TpoPordv, Ao

Abpopeg mpooeyyicelg (alyopopo):

* Metaoynuoatiopog Fourier (Fourier Transform)

» Am\n omcbBompoPfoln (Backprojection)

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

* Emavainmrikég teyvicéc (Algebraic Reconstruction,
Simultaneous Iterative Reconstruction, Series
Expansion, Iterative Least-Squares Technique)

73

74

Avaxatackevn Ewkovog

Avaxatackevn Ewovog

Amn omeBonpoPoin (Backprojection)

® KAVTIOTPOOI» TNG SLOdIKOGIOG LETPNONG T®V TPOPOADY

* Ta dedopéva (tpoPolréc) «omeBompofdirovrtar Tove 6TV
VIO AVOKOTAGKELT EKOVO KOTA PKOG TG Stadpopng dtédevong
TV axtivov X

Am omeBompoPoin (Backprojection)

view 1

N
I

view 2

|

A

a. Usiag 3 views . Using many views

75

*76

Avaxatackevn Ewkovog

Avaxatackeon Ewovog

Amn omeBonpoPoirr (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

77

*78
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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)

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

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

Expansion, Iterative Least-Squares Technique)

*79

*80

Avaxatackevn Ewkovog

Avaxatackeon Ewovog

OmioBonpoPoin 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

81
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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 LeTd amd PIATPAPICLO

Beltioon tng modtnToC amElKovIong

*83

e84
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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

aALé pe vynAd 66puvPo

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
av&avet TV gukpivelo

GLYKOAOWEL pio dopn Pkphg avtiBeong

*85
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Avaxatackevn Ewkdvog

Avaxatackeon Ewovog

OmicBompoforn petd amd PILTPAPICUA

* Eivoin péBodoc avoKaTasKeung oL (P eILonotfnke dtoypovikd
otV mopeia e YT, evd ypnotponoteiton evputata Kot GrIepo

* Ot ToAOTAOKOL A yOPLOOL PIATPUPIGULOTOG OTOLTOVY OTLLOVTIKY|
VTOAOYIGTIKN 16Y0

* H gpappoyn toug Katé€otn QKT Le TPMOLOVS VTOAOYIOTESG S1OTL TO
QUTpapIopa pTopel va apyicet TPy TV OAOKAP®OON TG GLAAOYNG
TOV SEO0UEVOV

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

OmicBompofoln pHetd amd PIATPAPIGUO

o Xhyyxpova Tvotipoto: AMyn Heydiov aptpuod TpoBoidv yio
a&lOmoTN ATEKOVIOT

- 500-1500 mpoPorés yio kabe mepiotpoen 360° g Avyviog
- 500-1500 ctotyeiddn tuipata og k6be mpoPfoin
* [Mieovéxmua: Toyeio kot a&omiot pébodog

* Melovéktnpa: Agv eivor 10104TEPA OTOTEAEGUOTIKY GE TEPUTTOGELG
vrodetypotoAnyiog 1 vyNAov emmédov BopHPov oty gikdva

» mpofAnua oto Tpwtokolha yauning d6ong (ALARA)

87
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Avaxatackevn Ewkovag

Avaxatackevn Ewovog

Aldpopeg Tpoceyyioelg (adyopdpor):

* Metaoynuatiopdg Fourier (Fourier Transform)

* A\ omcBompoPoin (Backprojection)

* OmeBonpoPorn] petd and eiitpdpiopa (Filtered
Backprojection, Convolution Method)

» Enavoinmrikéc teyvikéc (Algebraic Reconstruction,
Simultaneous Iterative Reconstruction, Series
Expansion, Iterative Least-Squares Technique)

Enavainmricéc Teyvikég

* Xpnowomomnkay evpémg oto mpdto cvotiuata YT. Metd
eEapavicOnkav...

* YOAOYIGTIKG, oot Tikoi odyopiOpot kat xpovoPopo. dtadikacio
avaovvBeong: H dwdicacio avachvBeong Eexvd peta t Aqyn dlwv
TV dedopEVOV

* EroviABov ptv mepinov déko mévTe £ 6T0 £PEVVNTIKO TTEDIO, Kot
€30 Ko APKETA XPOVIa S0TIBEVTAL GTO EUTOPIKA GLGTNLLOTOL

*89

*90
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Avakatackevn Ewdvog

Avaxatackevn Euovog

5 Emovainyeig 50 Eravoinyeig

Y Bp1owkég Teyvikég

ENHUEPO VTEAPYOVY TOAAEG KoLl TTOIKIAEC TPOGEYYIGELS TOV GUVEXDG
e€eliocovtat, eved vdpyovy Kot VPPOIKES TPOGEYYIGELS e
GLUVILOOUO OTIGHOTPOPBOMKOV KO ETAVOANTTIKMV TEYVIKOV

OVo106TIKA, 1) Sladtkacio TNG avacOVOESNC AVAYETAL GE EVaL
mpoPANpa BerticTomoinong:
O ady6p1Opog mpoomabel vo «oavakoAdYew TNV EKOVA TOV
Toupralel kKoAdtepo oTo ANeOEVTA dedopéva

91 92
Avacivieon & Teyvnt) Nonupoouvvn Avacvvheon & Teyvnt Nonpoohvn
Xpnon aAyopifpmv vevpwvikoh . y ;;1,’ ; ®
Sdiktoov Podidg expddnong ywo t e @ ‘ \
Stoymplopd TOLV GNUATOG Ad TOV o > € |
06pvPfo pe oxomd TN TANPN o &
e&aieryn Tov BopvPov c b
AvaabdvOeon ue emovoinmrid alyopiuo (apiotepad) &
HE VELPWVIKO JlkTVO Podiag exucOnong (0eéid)
93 94

[T kaBapéc ekdveg var, oA KOADTEPEC;

* H anofBopvPonoinon mov Pacileton
GTNV TELVNTN VONHOGHVY propel va
KAVEL TIG EIKOVES VO QaivovTol To
koBapég, oALG To Kabapég dev
onuaivel TvTo KOAVTEPES. ..

WAIT! THAT’S NOT
JUST NOISE!

* To “emBetikd” phtpapiopa propel i‘
VoL Sty pAYEL KPIGLHES LTPIKES 1
AETTOUEPELEG, VO ELCAYAYEL
WELSOSOLEG KOl VOL TPOTOTOGEL
TOGOTIKA dedopéva

* Ot odyopiOpol amobopvPonoinong
npénel vo. voPAnBodv ce avopn
Sudkacio KAVIKNG ETKOPOGTG TPV

Avaxatackeun Ewkovag omnv Eloedn Zapwon

* H «top» mov Béhovpe var avoKaTaoKELAGOLLE dev TEPEYEL OAOL TO
amopaitnTo S£doUEVa Y100 TNV 0pOT| AVOKOTAGKELT TNG EIKOVOG

* O1 mpoPorég otV apyn Kot 6T0 TELOG TNG TEPIGTPOPNG TwV 360°
«detypatiCouvy drapopeticd dedopéva (og dtapopetikn BEon)

*96
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Avaxatackeun Ewkévog omnv Educogon Zapwon

Avakatackeun Ewkdvag omnv EAcogdn Zapwon

Av ta tpotoyevy (raw) dedopéva mov Aappévovtot katd TV
TEPLETPOPN TV 360° ¥pnoioromBoiv wg Exouvv yia v
AVOKOTOGKELT TNG €KOVag Ba dnpuovpynodv yevudekoveg kivong

Avon: apepforr] dcdopévov (interpolation) ota mpmTOYEV]
0g001EVA TPV TNV UVUKOTUOKELT

Xr6yoc: H amdktnon evég mipovg oet (360°) dedopévov yia kade
0¢om oTov Glova z

o Measured data

o _Interpolated data

H anhovotepn pébodog mapepforng eivor n ypoppukn mopepforr 3600

97 98
Zovoyn Pacwav apydv YT Ymroioyiotikn Topoypagio (YT)
Ay, VO ‘\ * Iotopikij avadpouij
* Baoikés apyés YT
[Tny) Aktivov X O=—— f—____1 || Avyvevrrg * Zvoijuaza YT
« Eion capwong
\ * Kvpia vlika ka1 Aoyicuikd uépn
: « Arfjyn dgdouévarv
Kartgvbuviipag 4 Lo
* Avakarackevlj eIK6vag
* Xpnfon Avyviog axtivov X, adkd n ékBeon neplopiletot oe pia eykdpota Topn * Ontikomoinon oty YT
(M pepucég Topéc) Adym g vmopéng Katevbuvrpa « HHowrtyra eiwovas YT
*  H luyvio kot 0 avigvevtig TepIoTpEPOVTOL YOP® OO TO TPOG OTELKOVION * Oépara d6ons oty YT
avTIKe{pevo — Aym HeTpiicemy yio TodrEg yovieg * Qacuoatiky YT (dimdoevepysianty & Ilolvevepysiakt])
* H embopnt ewcova I(X,y) = p(X,y,z,) avoKatackevaleton amd Tig HeTpioelg « Sopmsphopora
*99 *100

Ontuwonoinon otv YT

Ontwconoinon otv YT

H péypt topa mpokidmtovso elkdva etvat Evag «apTne» Tov
ouvtereoT®dV eEacBévnong, [ (X,y), TG VIO OTEIKOVION TOUNG

O ovvteleotc eacBévnong yio k@be 1610 petafariieTon avaloyo, e
mv gpoppolopevn dopopd téong ot Avyvio mapoywyns aktivov X
(OMA. pe T péom eVEPYELX TOV PAGHATOS TNG OEGUNG)

u 80K\ 100k\ 150K\

i muscle 0.1892 0.1760 0.1550

1 watet 0.1835 0.1707 0.1504

*101

*102
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Ontwonoinon otv YT

Ontwomoinon omv YT

INa Tpakticovg Aoyoug (Bolukoi apibpoi kar e&dieryn g e&bptnong
oo TNV HEST EVEPYELD TNG SEGUNG) UETATPETOVUE TOV SIGOLAGTATO
«GpT» TOV cuVTEAESTOV eEnoBévnong og «yaptn» apudv CT, mov
elvon ko 1 TEMKN EKOVAL

1000 (11,705 Hyepos)

ApOpoc CT =

pvspm’)

Movéda pétpnong : Hounsfield Unit

e Xg vt TV KApoxa, to 0
avrtiotoel otnv e&acbivnon Tov
vepol kat To -1000 otnv e€acBévnon
TOL aépa (EV OgV VTIAPYEL AVED OPLO)

* Ta. HU y10 00 0674 Kupaivovtot L

peta&d 800 kot 1500, evd ya Tovg

, ; , — ——I ]
podakovg 1otobdg and 30-80 L TR

(Almog: -100)
H ppn avty Sraxdpaveon dev
EMTPETEL TOV YOPUKTNPIGUO TOV
LOAOKOV 1GTMV 1] TOV SL0OPIGHO

= WHITE MATTER

BLOOD

TV TOHOAOYIKOV SOUDY

*103
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Ontuwonoinon otv YT

Ontwconoinon otv YT

* O yapmg tov apuadv CT tapovcidletat
®G [0 S161AeTOTN EIKOVA LE TETPAY®VN
witpa (matrix) omotehodpevn cuvidmg amod
512x512 gwovootoryeia (pixels = picture
elements)

Ot dwotdoeig Tov pixel eEaptmdvon amd To péyebog e PiTpog
avacvvheong kot To Tedio amewcdvions oe mm (Field of View)

Iedio ameucéviong (mm)
>

Méyebog pixel (mm) =
. , , . , nedio AmEKOVIONG :

* H ewodvo avtr avtiototyel o pio topun pe | N ve00c LATOL
TETEPOCUEVO TTAYOG. Apa, TO KGOe pixel N A HEYEDOS HITPaG
avtiotolyel og éva oToLyELmON dyKo (voxel = - -

volume elements) ] ||

» * | Méyog Topitg (mm)
Méye0og piTpag (# pixels/voxels)

*105

*106

Ontuwonoinon otv YT

Iootpomikn anewkdvion (isotropic imaging):
To mheovéxkmmpua g YTIIT

To péyebog tov voxel e€aptdton omod TG draoTdoels Tov pixel Kot to
TG TopNg

Medio ameucoviong (mm) ‘
L I 3

Méyefog voxel (mm?) =
A didotoon pixel *
B didotaon pixel *
Tx0G TOpNG

R B Tl » * | Hayo toprig (mm)
Méye0og pitpog (# pixels/voxels)

Mn
160TPOTIKG
- Voxel

Icotpomké
Voxel

‘Otav 1 dibotoon otov z dEova yivel ion pe Tig 2 GAAEG SL0OGTACELS TOV
voxel, £yovpe wotpomikd voxel (kOPog) & 160TPOTIKY| ATEKOVIOT

*107

*108
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Iootpomikn| amewcovion (isotropic imaging):
To mheovéxtnuo g YTIIT

Iootpomikr| omecovion (isotropic imaging):
To mheovéxtnuo g YTIIT

*  Tvrum didotoon oykootoryeiov (voxel): 0.5 mm — 1.0 mm
o Axpifng avakatackevn ewovov petenegepyaciog (3D, MIP, MPR)

* I310 ywpikn| S1okpiTiKy
KOVOTNTO 6€ OAEG TIG
devddvoelg

(To oykootoryeio eivar kKOPBog)

Y: > 500 images

Z:>500 images

* ®foon ot gykapoto, ofehaio
Kot oTeQAViono eninedo pe v
S Todn Tl

X:>500 images
* H tn tov pixel ce MPR
avooLVOEGELS OVTIOTOLYEL GE

apBud CT (HU)

*109

*110

Ontuwonoinon otv YT

Ontwconoinon otv YT

» Kabe pixel éxetl Swpopetikn potevotTnTa

*Oc0 peyorvtepn sivon ) e€acbévnon oto
vrokeipevo voxel (dnA. o apbpos CT/HU),
1060 o avolktd (Gompo) anekoviletar
(.., 00T0)

*Oc0 pkpodtepn eivon n e€acévnon oto
vrokeipevo voxel (dnA. o apbpog CT/HU),
1060 o oKkovPo (Lavpo) amekovileTon

(.., 0€pog)

3000 —— To avBpdmvo pdtt pmopet va Eexmpioet povo
30 amoypdOELS TOL YKPL

20001, SUVETMG, OEV £XEL VONLLO VO AVTIGTOLY{COVUE
—fCoialbone Ty mARpY  KAipoka tov  oppdv  CT
1000 (mepimov 4000 HU, 12 bits) o mAfpn

KApOKO, AmoYpOOE®Y TOV YKPL, YIOTL HUKPES
- Cancellousbone. Siopopég otov apBpd CT dev Oa etvan opatég

0 £ Soft tissues
NWiter , , , ,
Fat Omnodrte, otig ewdveg YT amewovilovpe povo
L . , ; ,
g R v tunquo g KAMpakag tov opbuov CT,

eVIoYDOVTOG OTTIKGL MIKPEG OL0POPES GTOV

! i ‘uptep.(') CT

111

112

Ontuwonoinon otv YT

Ontwconoinon otv YT

* To tuipa avtd TG KApakag To ovopdovpe “rapadvpo”
(window)

* To “mapdabopo” awtod yapaktnpiletor and to €0pog Tov (width) kot
10 KévTpo/eminedo6 Tov (level)

>1000 HU

255

Window | | . , Gray scale
Width Window Leve Intensity
Remapped

o

1000 HU
Original CT numbers

Evpog mapabipov
KabBopiler v éxtoon
SLKOAVONG TOV ATEIKOVICOHEV®Y

>1000 HU

apBuov CT .

— Emnpedlet v avtiBeon ewévog 0 ... .-

— ApBpoi CT wikpdtepot omd To wan | T Winew el :::r{_i
KatOTOTO Op1o ametkovifovrat )
pe pavpo °

— ApBpoi CT peyorvtepot amd 10
avaTtoto Oplo anctkovilovron pe
Gompo Bd6og ewcovag: 8 bits

-1000 HU
Original CT numbers

*113

114
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Ontwomoinon omv YT

Kévtpo mapadipov »1000 HU
KabBopiler  0éon tov
TopadvPOL TAVH GTNV
KAlpoko tov aptbpov CT kor 7T i

, , Window Window Level ﬁ.’::f:'
Tov kevtpikd apifpo CT oty Y
ameloVILOUEVN EIKOVL l

L 0
— Emmpeadet
QOTEWVOTNTO. TNG EIKOVOG 1000Hu
Original CT numbers

255

Babog ewovag: 8 bits

Ontwomoinon oty YT

3000 [——rﬁ 3000

100, |/
0 / 0 _
/  1500/-650 i / 2000/40
/ -600
1000 -1000 | 1000+ "
o Soft-tissue window  _13p0- | Lung window Bone window

Tpio dre@opeTikd Tapadvpa yra TV id10 EIKOVA
(10w A @Oévta dedopéva, idrog alyoprBpog avaoHvleonc)

*115

*116

Ontuwonoinon otv YT

3000

Vr—j
2000~ ‘-“
10001 | &
I e

100, | i
T 0010 91/ 1s00r-650
S607 | 4 /63
/
19 000 Bone window

00
Soft-tissuewindow 130 | Lung window

Tpia dwpopeticd mapdbupa yia v e gwcovaL:

* To pkpd gvpog (400) av&aver v avriBeon ewdvag: paiokol 1otol
e To younioé kévtpo (-650) av&avel T OTEWVOTNT: TOPEYXVLLOL

* To vyniod kévipo (400) perdvel ™ EOTEWVOTNTO: 0GTH

Ontwconoinon otv YT

SUBDURAL window

W80 L40 W:2500 L:480 W:350 L:90

BRAIN window BONE window

Tpia Sre@opeTikd mopddvpa Yo TV idro EKOVA
(idra An@OBévTa dedopéva, id10g alyoprOpog avacvvieonc)

°117

*118

Yroioywotikr| Topoypagio (YT)

¢ 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

*119

[Howmra Ewovag YT

XapakTnpIoTIKA TNG TTOIOTNTAS ATTEIKOVIONS

Xopikn Wevdenoves

Alaxpitikny &
Ixavétnra TAPpUT OII"F'HI

Avtifzon
Eikovag

*120
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[Towmra Eucovag YT:

[Towotta Ewovag YT:
Xopwn Ataxprrikn Ikavotta (spatial resolution)

Xopun Awaxprrikn Ikavomra (spatial resolution)

* H woavémta Tov 6ueTNHOTOG Vo S1akpivel 6oV SLOPOPETIKEG HIKPEG

dopég vynAng mukvottog mov Ppickoviol oe Hikpn amdoTaon
UETOED TOVG

A: Ewovo yapniig ovaiveng,

—Me dMo Aoyw, exkepaler to  péyebog TOL  HIKPOTEPOL
avTIKEWEVOD (1 SOUNS) YNNG avtiBeong (VymAng TukvoTnTag),
70 0moi0 gival dVVOTOV Vo, ameEKOVIGOET

121

ITowvmta Ewévog YT:

Moo Ewovag YT:
Xopwkn Awaxprrikn Ikavomra (spatial resolution)

Avtifeon (low contrast resolution)

H avtifeon (Sroxprrikn wovoémta younAng ovtiBeong) ekepdlet
™MV KovOTNTO TOV GULOTAUOTOS VO OloKpivel peta&d d0o dopmv

7oL €xovv pkpn Swapopd otov apBud CT (10otnteg e€acbivnong)
0&H Mfl?x(lK(') peta&d tovg
¢iktpo, piktpo,
napaOvpo napa@v!)o
vevpovov [* uaka’va
popieov

Lung nodules: size still matters. European Respiratory Review 2017

123

ITowdmta Ewévog YT:

[Towétrta Ewovag YT:
Acdoela

Acapela

H odvvopio g pedddov va aneikovicet avotnpd o mepiypappo, to n
OplaL 1) E0MTEPIKEG SOUES TOV AVTIKEWPEVOL. OpeileTal og:

— Kivnon tov avtikelpévoo katd tnv ameikovion

— MéyeBog g eotiog avodov

— Mé£6030¢ avaKaTaoKELNG TNG EIKOVIS (TapadoyES) - - -
— Mn 1KOVOTOITIKY SEYUaTOAN Y0, Me acdgeta Xopig acdeeia
e125

*126
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TTowtnra Ewkévag YT:
®o6pvPog

[Towotta Ewovag YT:
®o6pvPoc

Or Alemtopépeleg TV SOpMV TPOG  omewdvion  emnpealovrol
apvntikd and tao enineda Bopvov oty KOV

|

+06pupog = - AeTTTOUEPEIEG

|

Eion Bopipov: | .

‘l"h‘:&@\' ,‘I.,w | I\"i Ii'\'l* M ‘: ‘a,: V‘l\

i
FYNRY

* O6pVPog aviyveLTIKOV GLOTAOTOG (MAEKTPOVIKOC)

* KBoavtikég (ototiotikog) 86pvPog

* O6pvPog Aoym okedalOpevng aKTvoforiog

* O6pvPog mov oPeiletarl 6TN SOSIKAGIN, AVAKOTOUOKEVTG EKOVEOV
(1., omoBompoBorr)

* Aopkédg 06pvpog (m.y., emmpoPors] SOUDV / QAIVOLEVO PEPTKOD

OYKOV)
127 128
ITowvmta Ewévog YT: ITowdmta Ewévog YT:
®o6puvfog ®o6puvfog
* Kopo &idog Bopipov: KPavtikég (oTaTioTIKOG, GTOYUCTIKOS) ApiBoi CT uuag neprogiic vepod
06pvpog (HU =0)
* Ogeidetar 610V 6TATIOTIKO (TVXAO) YOPAKTNPA TNG KOTOYPAPNG O kBavtkog BopuPog emipépetl 2211113 |4|-3|6
TV OTOVIOV A0 TO OVILVELTIKO GUGTIHLOL g gddoyn  apepadtnTa oTIg NEIEIRE 213
* O apudg Tov potoviov mov avyvedovtar amd Kabe aviyveuTikd HeTpOUeves TLég Tou apBpou 1224243
; : ; . . . , CT Kol eKTWMATOL WG N TUTIKA
otoyyeio kvpoivetor toxaie YOopo amd poe péom TR kKo M , 3 . , !
, , , Y amokALon yupw amd tn pEoN TN 11-2|/0{0]|1|-5]-2|1
Swaxdpaven avt ovtirposnrevet Tov kPavtikd 06pvfo . ,
T Lo epLoxng evbladepovrog 2/0(-1/1]0 210
X-ray photons [ [+] [+ |.*|
AN 6(1]5[3[-1]1
AN SHER ‘,.‘\‘ o~ 1/NV2
No. photons detected by M 0|5]|6]-1]2 2|1
individual detectors N=0pBpdg avixveubeviwv dwtoviwv 3(-21215(0(-1/-3|4
Range of photons detected
e129 130
ITowdmta Ewévog YT: [Towétrta Ewovag YT:
®o6puvfog ®o6pufog

‘Oco av&aver n d6on (MAs) 1 o aplBpog pwtoviov ave voxel, T0o0)
pewdveton kot o 00pvpog
Decreasing Noise

»
B>

>
Produces Increasing Dose

O 86pvPog eEoptdrorl and 10 Poptio TG Avyviag (mAS), oAl
kot ta KV, evd Tpocdidel «koKk@ON» ven oty eikdva

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

131

*132
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[Towotnra Ewkdvag YT:
Yevoodouéc (artifacts)

[Towotta Ewovag YT:
Yevdodopéc (artifacts)

Hapapoppacelg 1 anetkovilopeveg dopég mov gppavitovial oty
gwdva Ympig va avTIoTor o0V 08 TPUYUUTIKES (OVOTOMIKES) SOEG

Ogethovtat Ge S1aQopovg
TOPAYOVTEG:

* Tn oxkipuvon g déoung TV
aktivov X (beam hardening):
INUOVTIKY amoppoOPNoT (POTOVIMY
YOUMANG  evépyelog  Kotd ™
S1éAevon Tovg péco amd To oMU,
pe omotéhecpo TV avénon g
péong evépyelag TG 6EGUNG

*133

*134

ITowvmta Ewévog YT:
Yevdodopéc (artifacts)

Moo Ewovag YT:
Yevdodopéc (artifacts)

Ogeihovtat 6e d10¢popovg
TOPAYOVTES:

o Teyvikd  mpoPAnpo  TOL
ovoTNHOTOG (Y. aoTafewn
N un cwoty Pabpovounon
TOV AVLVELTAOV)

Opeihovtat 6e d10¢popovG
TOPAYOVTES:

» Kivnon mg avatopkig meptoyng
EVOLOPEPOVTOG KOTA TNV €KBgom

135 136
TTowmto Ewxovac YT: i i
Pen 8(1)180uég (a rtif‘ac ts) Ymroioyiotikn Topoypagio (YT)
] : * IoTopikij avadpout
Ogeihovtat 6e d1aQopovg  Baowcéc apyéc YT
mapdryovTeg: « 2vorjuota YT
« Eion capwong
* Avemopkng derypotoAnyio * Képra viika ko Joyiouixd pépn
(1. yeLdodoun «OVEUOHVAOLY) * Atjyn dedopévorr
* Avaxatackevl Elk6vag
* Ortikonoinon oty YT
« lowrnra eikovag YT
* Oéuara doons otyv YT
« Dacuoarixy YT (dimdoevepyeroxiy & Ilolvevepysiakty)
« Zoumepdouara
*137 *138
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Oéuata Adongomv YT

Oéuata Adongomv YT

* H d6om (amoppopovpevn /
160dvvoun) Tov AapPaveL o
eketalopevog amd pia YT eivon
VYNAOTEPN GE GYEDT HE TNV
avtiotoyn KAGOIKN
aKTvoypapio

* Emopévag, kot n cuvolikn
AKTIVIKY EMPAPVVOT|, MG EVEPYT
500m, £lvol GYETIKA pLeyain
omv YT

Zuykprikn emPapovon oe TEG evepyng 60ong (mSv) peta&d
VTOAOYLIOTIKNG TOLOYPOPING Kot GUUPATIKNAG AKTVOYPAPIOg

. Aéon
. Aor{n CT aKTIVOypa@iog
EgéTaon Evepyog d6on Evepyo6c 560n
(mSv) (mSv)
Oupakag 7,8 0,05
OMZ% 3,6 2,15
Kpavio 1,8 0,15
KoiAia 7,6 1,39
Aekdvn 7.1 1,22

*139

*140

[Mapdyovteg mov enmnpedlovv m do6on oty YT

H xartavopn d6ong katd v YT kabopiletar amd:

» Peopa hoyviog (tube current: mA) } mAs

» Xpo6vog meproTpo@ii (rotation time: s)

» Evepyerakéd @aopa déopng (beam energy < kVp)

» Avorypo Kotevdovtiipa (6UVOMKO OVORAGTIKO TaY0G)

» IIpodOnon tpanelag pitch

» Tvotipata eAéyyov g 800G Avtépatn oY TOV PEORATOS
(AEC, ACS), dwapéponon tov pgopartog (current modulation)

» ®@iktpa (filtration)

» Am6doon amoppoenong 1| Evdoyeviis evarcOncio aviyveuTdOV

» I'sopeTpiki} amddoon kar vrepékOeon (overbeaming)

» Ynepodpwon (overscanning)

» Méye0og kon avoTopio acdeviy

* Ta yopoKTNPIOTIKA TG dEGUNG
— 1 péomn evépyeta g Soung
— 10 mpo@ik ™G déoung Katd To z-G&ova

[8avikd mpopik 6ong

[poypoaticd Tpopil §dong

°141 0142
To wpoeik tng d6onc e€aptdton K1 amd T B€om To wpopid g d6ong dtevphivetor AOYw TG
HETPTONG KOl TO VAKO amoppOONong oKedAlOEVNC aKTIVOPOAING
g Radiation Dose for Single Slice
Direct
népas o in the path \:) Scatter
1 cm perspex o
15 cm perspex O
5 Dose Profile
Q
Spnawls
*143 144
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XopokTnplopodg AOGIUETPIKNG ZUUTEPIPOPAG
Xvotuotog YT

Opwopog CTDI

* H doocpetpin oupmeprpopd evog cvotipotog YT kabopiletan ev
TOAAOIG 0O TO Gy LA/ LOPPT TOV TPOPIA dOoNG KaTd TO Z-GEova

1L

* Y115 apyéc g dekoetiog Tov ‘80 elcaywyr Tov
Computed Tomography Dose Index (CTDI)

To CDTI €ivot to 0AokApmLLe. TOL TPOPIA TG O6NG KATE UNKOG LG
YPOULUNG KAOETNG GTO TOHOYPAUPIKO EMITESO SLOUPEUEVO LE TO
OVOLLOGTIKO TTAXO0G TOWNG D (mGy)

1+TX:
CTDI = — | D(z)d=
T_L (2)

T= Ovopaoctikd méyog Toung

< z (mmg
T2 o T2
145 146
Opwopog CTDI, Opwopog CTDI, ), otnv YTIIT
IEC [ IEC -
+ - -) - + VUL R YORGE
t CTDI = o _J;OD(_ ) d- i CIDIo = — .[_WD(_)J_

100 mm \,

. Pencil beam dosimeter
EU: European Union

IEC: International Engineering Consortium

T= OvopaoTikd T oG TOUNG
n=Ap1Opdg ToUdV Yo pio omAn chpwon

EU: European Union
IEC: International Engineering Consortium

147

*148

Metpnoeig CTDI

PMMA head phantom:
CTDIp~CTDIc

+50
CIDI = % [D)ea

=50

1. ZTOV 0P OTO ICOKEVTPO:

2. & PMMA opoiwpata
pnkoug 15 cm
Kal SlapéTpou:

* 16 cm (head)
* 32 cm (body)

*149

*150

25



PMMA body phantom:
CTDIp =2 x CTDIc

Metpnoeig CTDI

* O tipég CTDI (670 KEVIPO TOV OHOLOUATOC) OVEAVOLY OGO TO
néyebog Tov OLOIOUOTOG HIKpOivEL

* 't 10 1810 TPOTOKOALO GAP®OTG, LkpOTEPQ OpotdpoTa (1
HIKPOS®LOL 06BEVEIS) amoppoPovV LVYNAGTEPT dOCT 6 GVYKPION UE
UEYAADTEPO OUOLOUOTO, (1] HEYAAOC®OUOVG 0loBEVELS)

* [Iepiocdtepn evépyeta (pwTovIa) Ba amoppoenBel oTo peyolvtepo
opoimpo, aAAG Ba empepiodet oe peyoldtepn pala. H 66on oto
KEVTPO pKpaivel Adyo g peyaAtepns eéacbévnong g déopng omo
tov mepPdiiovia 16Td

151 152
Opiopdg Weighted CTDI (CTDIw) Opwopdg CTDIvo!
¢ AN, cupPoTikn copwon
N: # Top®v avé TepIoTpoPn| CIDI,, = E CTDI,
T: Ovopootikd mhyog Toung Ad
Ad: Metaxivnon tpamnelog
HETAED SLU00YIKADV TEPIOTPOPDY
* Elkogdng capwon CIDI,, = L,
2 1 pitch
CIDI,==CIDI, +~CIDI,
153 154
CTDI INvépevo Adong Mnkovg
Dose Length Product (DLP)
To CTDI napéyer mAnpogopia oYtk He T 600N o€ £va TAUGTIKO
opoiopo (Yo pnkog odpmong 100 mm) kot 6yt otov e€eTaldpevo
DLP(mGy - cm) = CTDI,y, - L ‘
o Ileprypdoet  péon d6om oe eninedo toung (CTDIw) ) kotd
uikog tov d&ova z (CTDIvol) yia Ti¢ TopapéTpous capmong mov
£yovv opiobei 610 TPOTOKOALO 6Tou L 10 priKkog odpwong
* To CTDI é¢ Aappdvet veoyn
o Tayopaxmmpiotikd tov/ng e€etaldpevou/ng
o To cuvohkd WKOG GAPWONG
¢155 *156
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Extipunon evepyovg d6ong amd to DLP

Avtopotn Entoyn Pedpatog

E =DLP - kDLP
Avatopkn Mepoyn | Kpp (mSv mGy™! em)
Kepdh 0.0023
Tpéynrog 0.0054
BOhpakog 0.017
Ko 0.015
TIvehog 0.019

Automatic Current Selection (ACS)
o AwBéoun teyvikn og OAa ta oOyypova cvotipata Y TIIT
* Xpnowomnoteiton oe peAéTeg Kotkiag, Tuélov, Bdpaxa & XX

o JUVIGTOUEVT, amd TO GVOTHHO, TIU MAS ovAAOYQ LE TO
copatdtuno kébe eEetalopevov/vng (Yo v emheypévn tiun kVp)

Qg amotéheopo:

* Bektiotomompévn d6om pe Baon To péyedog Tov e&eTalopévov
e Xt0fepi] mordTnTO EKOVOG 0vEEUPTITOG pEYEBOVG eEeTalopevov

157

*158

Avtopatn Emioyn Pedbpoatog

Avtopotog Eleyyog ExfBeong n
Avtopatn Awopdpemon Pedpatog

Tube. current

z-axis position

*H ouvvictopevyn tiu mAs emdéyeton Pdoel Tov cuvieleotn
eEacBévnong omod T ynelakn aktvoypaeio (Tomdypapiiie)

* H ouviotdpevn tiun vroloyiletan pe Paon éva péyedog avapopdg
(wodbvaun dapetpog H,O) mov €yer anobnkevtel oto capmt yuo
KGOE TUNLLO TOV COUATOG

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

o AwBéoun teyvikn o€ OAOL TOL GOYYPOVO GUGTIHOTA

* H Bacwny apyn:
— To pedpo g Avyviag (mA) pubpiletar cuveydg Katd
™ ddpketa ™G oapmong avaioya pe v eacdévnon
TNG TPOG ATEIKOVIOT TEPLOYNG

*159

*160

Avtouatog 'Eleyyog ExBeong 1
Avtopan Aropopewon Pedpoatog

Avtopartog 'Eleyyog Exbeong 1
Avtopan Aropopewon Pedpoatog

Toviaxn dwepépemon (Rotational AEC):
cuveyng pubon mA (cg TPAYUOTIKO ¥POVO) KOTE TV TEPLGTPOPT) GE TEPLOYES

HOPIG GURHETPIG « Xpnowonoteitat, Kot mv

Awapikng Swupdpemon (Z-axis AEC / DOM)
¢ POOon mA avdroyo pe T 0éon oapwong Katd HAKOG TOV Z
¢ Yrnoloyiletor amd to TomOYypoppe (Ynelokn aktvoypapio) Eva mpoeil mA

S . REPICTPORH, Y10, TN pEiwon g TyAg KoTd PAKoG ToV z, ®dote va dotnpndet to anattodpevo eminedo Bopvfov oe
Ow tube curren 5 . . . L . . .
. mA oy KatedBuvon TO TN OAeg TG Topés (sppavitovrar 3 Tipés: EAdyiotn, Méon & Méyiotn)
GHHOTOG
g ) a8 ¢ Xpnowomotel To  dedopéva NG
E_ q TPONYOVUEVIG TEPIGTPOPNG YL TOV|
2 VIOAOYIGUO NG SLOUOPPMOONG OTNY|
i EMOUEVT TEPLOTPOPN
¢ AV0 TWEG MA: TPOYPOUHOTICUEVN
T & TPOYULOTIKY TN
161 162
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Avtopotog Eleyyog ExbBeong 1

T emroyydveron pe ) ypnon AEC & ACS
oty YTIIT;

Avtopan Awpdpewon Pedpoatog

9 E Red

300

Fixed Current

AEC

Tubs Cumrent-time Praduct (mAs)

17 1319 25 31 37 43 49 §S 81 67 73 T9 85 91 97 103

S. Namasivayam et al, A/NR November 2006 27: 222]1-2225

* Opoloyevig TotoTNTa EKOVIG
— Tdw enineda HopvPov g OAC TO oNEiR TNG EKOVAG
KOl G€ OAEG TIG EIKOVEG

* Meiwon g aktvikng enpdpouveng tov e&gtalopévon
- Méypt 15 % o noudrotpicovg acbeveic
- Méxpt 20 % o€ evijhikeg Kavovikoh copatikov Bapovg
- Méypt 40 % oce evihikeg vtépPapovg

= To AEC 0o av&noet ) d6om otov vépPapo acbevii ahld povo 6co npénet & 6mov
TpEMEL
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Ta televtaia 20 ypovia pog amacyorel OA0 Kot
TEPLOGOTEPO 1 OKTIVIKY MPapvvon and e&etdoec YT

Mog amacyodel OAO KOl TEPIGSOTEPO 1) AKTIVIKY|
emPapovon anod eEetdoeg YT oe moudid & epnpovg

as o astcine H avéavopevn £kbeon tov mAnbuopon
I — ] | oe axtwvoPolio Aoym g YT umopei vo
OmOTELEGEL GTO PEALOV TTOpayoVTOL
comn conerm Kwddvov g dnudciag vysiog (1.5-
2.0% TV TEPIGTATIK®V KOPKIVOL OTIg
HIIA pnopei va opeilovton oty YT)

Computed Tomography — An Increasing
Source of Radiation Exposure

O e&atopkevpévog kivduvog mapapével younios, Kadmg
givar POVO o moAD pukpr mpocbnkm oty 20%
mOavOTTA TOVL OAOL EYovpe va TEBdvovpe and kapkivo

nature medicine a

Risk ofhematological malignancies from CT
radiation exposureinchildren, adolescents

and youngadults
", Isabelle Thierry-Chef**%,
~Accepted: 20 September 2023 o *, Gilles Ferro,
ablishod cmling: 09 Novgmiber 2023 Tore S.Istad”, Andreas Jahnen® 7, Choonsik Leo", CarloMaccia™,
Frangoise Malchair™, Hilde Olerud™ ™™, StevenLL. Simon®, Jordi Figuerola'*?,
r—— -

ngels™, Christoffor Johansen"’ Maria Blattner,

Neige Journy ™, Johanna M. Meulopas®, Morika Moisscrmiar',

‘Ausrolo Kesminione® & Elisaboth Cardis® >
Na k&Be 10,000 naudid, epriBoug kat veapoug eviAikeg mou urtoBaAiovtat
o€ YT (unoBtovtog péon 56on 8 mGy), 1-2 avapévetal va avartiéouv
QLLATOAOYLK) KaKoN Bl péoa ota emopeva 12 xpovia Aoyw tng ékBeonc
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Toti pog anacyoiel TOGO TOAD N OKTIVIKY
emPapvvon amo eEetdoec YT,

IMoti pog amacyoiel TOG0 TOAD 1 AKTIVIKN
emPapovon and egetdoeig YT;

Occupancnal | edusmial
Modet ©1%
s

\
T o
Katavop g abpototikiig doong (S) oto

cvvolo Tov TAnbvouol twv HITA 1,

]9805 All categores. (Eal‘y;s;lg:z - 1980s Medical exposure .
$=835.000person-Sv ‘ IInyn: NCRP Report 160, 2009 i (e 3805 ‘ IInyn: NCRP Report 160, 2009
warE1i5=3.6 mSy h croncosy (68 ) ollective H;
i All categories (2006) 2006 ks end "'“‘”L?E‘iﬁ?.’:’
N - Sor Eus oot omogzony s s (2008
' . [— _
-

1)

Koravourn g abpoiotikng 6ong
(S) 610 6HVOAO TOV TANOVGOD TV

Conventonal rsograghy
& fucroscopy (11 %)

1wodvvapa, 2006 HI'GIA OV TPOEPYETOL OO WOLTPIKEG
KOE

KaTavop TG pEoMS Evepyol Soomg §1.870.000 person-Sv FrurosIe

(Eus) avd kétowo twv HITA Narey Eus=6.2 mSv
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TMoti acvénbnke n cvyvotra yprione YT;

Adipkelo ( min)
E&étaon YT 1990s Inipepa

*  >>>Zyotipota

+  <<< Xpbvog eEétaong Ohpoxo 3-5 0,05-0,2
Koppod 10-20 0,1-0,3

*  Néeg epapuoyés (m.y., Agovikn Zrepavioypopic, Etkovikn
Kohovookonnon, Ohdcoun Ayyeloypapio, Meléteg arpudtwong)

*  CT oxtvookomnon

- Teyvikh yio ™ o€ oYedOV TPAyHATIKO XPOVO ametkovioTIKY kabodfiynon edyioto
enepPatikdv Tpaenv, Onmg Proyies, TapukevToelg Kat ey 0oelg SyvooTikdv 1
OePUTEVTIKOV TTaPAYOVTIDY

- Xpnowonoteitat evpéwg yia T Pedtictomomuévn Evopén g chpwons o
AYYELOYPUPIKEG HEAETEG OPOV EMTPETEL TNV GE TPAYHATIKO YpOVO Tapakorovdnon mg
£AEVOG TOV GKLAYPAPIKOD LEGOV GTO ayYEl0 EVOLAPEPOVTOG

Xmv EALGSa,;

o Xuvolkn péon etnota evepyds doon: 4.5 mSv
o 2.7 mSv padievépyeta mepBUALOVTOG
o 1.8 mSv wtpiiés d10yVOOTIKES TPAKTIKES

Méam £Tiio1a evepyd Séam avd dropo Tou mAnBuapow and Tig
WTPIKEG BIaYVWwoTIKES TpakTIkES (mSv)

Axtvoypagicg: 0,08
Topnyvuad wrpuad: 0,11 L

Emepparnxic mpaxriéc 0,13 Axmivooxomfioig 0,01
/ To 1/3 (1.5 mSv) g péong

ETNOLOG EVEPYOD dOONG AVa.
aropo Tov TANOVGROD
ogziketan ot xpiion ™ YT

Maovoypagiss: 0,04
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2oyyxpova Xvotqpata YTIIT & Adon

Xoyypova Xvotuota YT & Adon

ApacTtiki peioon
TOV EMTEIOV
Bopvpov

®
- ! Pt Kasansge

pektioTomoin

Teyvikic &

Topoypigor nédodor Vv TUPOPETPOV

+ Ta otoyyeia Tov 2006 6to NCRP Report 160 (dn. 2009) giyov
katadeigel T Spapatikn adEnomn g evepyol S0ong amd LoTpkég
£approyég otov mAnbuopd tov HITA

* To 2016 cuAréyOnkav véa ototyeia, Ta omoio dnpoctoromdnkay to

m')yxpo'vng peioong amodederypéva vam’)v?son iy M!:iwm; A(;O'i]g 2019 (NCRP Report 184)
Teyviyiag sdvov
d6omng perdveL T 86
Eveoparoon
:levs}’fdws & Ta dedopéva kaTadetkviovy 6TL M| GOGTH XPHoN TNG VEag
(pi?ﬁﬁ(f: :;:g TeYvoLOYiaG, GAAG KL ) KOLATOVPA OKTIVOTPOGTUGLOG IOV £XEL
yevig avantuyfet Ta tedevtaio 15 €, £xovy empépet OeTikd amoteréopoTa
0171 172
adiation Doses ecreasing
There has boon a 15-20% 7 e
recuctonn ..,...m; fm’gf, 3 tota YT & Aoon Ynoloyotikn Topoypagio (YT)

U S. population in the decade
betwesn 2006 and 2016

B i

.m

) = O #10v eéetdoswv YT avéndnke
mﬁ m katd 20% péoa otn dekoetio,
. S 0AMG M péom, ava KATOKO TV
HIIA, emouo evepydg ddom and
YT 8¢ petapandnke onpovtikd

8 (1.37 mSv and 1.46 mSv)

H cvvolikn d66M oo 1Tpikég
£POPLOYES petdOnke kotd 15-209

H 660m and YT avuirpocwnedel
AoV 10 63% TNG GLVOAIKNG
500MG 0o 10TPIKES EPAPLOYES

* IoTopikij avadpout

* Baoikés apyés YT

« 2vorjuota YT

« Eion capwong

« Képro viikd xai Joyiouikd pépn
« Aijyn dedouévwv

* Avakatackevl] EIKOVag

* Ortikonoinon oty YT

« lowrnra eikovag YT

* Oéuara doons oty YT

« Dacuoarixy YT (dimdoevepyeroxiy & Ilolvevepysiakty)
« Zoumepdouara

174
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1971—XHpepo: |_pocT |

54 ypévia eEEmEng g YT

Zuvduaouog 3D
ATEIKOVIONG, UWPNARG
XWPIKAG SIAKPITIKAG X

Qoopotikn YT

IKAVOTNTAG Kal TaXUTNTAG

Qpipavon @
™mg YT -i!
MJ Qpipavon
Qpipavon g YTAT
™me EYT

IE -8
= YTIIT -—03
256-320 YT2-

Ayyeioypagia YT Avyventg Gacpotik

daoparikn
YT

YT A6owun i . TOUES Evepyetirv) evepyeldv YT
E ov YT 3D Amreikévion Kapdiag 2008 5010 2013 2015 [ —
1971 1974 1989 1994 1998 2001 2004 2006 2009 2013 2014 2021 photon energy
1sYT 1eeyT EYT YTOT YTOT YTOT YTOT YTOT — ytor  yror YTOT Y7 bremsstrahlung
0MOG®NOG 2-t0pég 4-topég 16-topss 64-Topégl ™ yevidg 21 yevidg 3" yewuig 4040”8§Kum”8rm6m - - :
. . potovioy 0 50 100 150
2-hyvieg 2-Moxvies 2-dyvieg (PCCT) photon energy/keV

210y€0EL GTO JLOYDPIOUO TNG ... OTMG TO Tpiopa avoldel

molvypwpaTiKiG déopng axtivoBorag 1 Séoun Aevkod POTOC 6T
APOUATA TOV PAGLOTOG TNG

OTIG GUVIOTAOCES EVEPYELES TNG. ..

relat
of X

ensity

characteristic radiation
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Oocpatikn YT tpodng yevidg:
Ymnoloyiotikn Topoypagio Atming Evépyelag

Oocpatikn YT npodng yevidg:
Yroioyiotikr] Topoypagio AitAng Evépyelag

Epappoletar €d® xor opketd ypdvie oe eumopikd dwbéoipa
ovotqpota YT

H oyetikd anAn 10éa gixe 1on Swtvrwdel amd tov Housfield to
1973

* O ypappikds ovvtedeotng eacbévnong e&aptdton amd TV EvEpyeLn
TOV POTOVIOV Kol TO VAIKO/IGTO 6TO 0010 S1ElGdVoLVY (GuvapTnon
TOL £vEPYOD OTOpKOD aptBpov, Zen Kot te TukvoTnTag, p)

* AV COPOGOVLUE £VOL OVTIKEIUEVO HE OVO OLOPOPETIKA EVEPYELOK
edopota (m.y. 80 kor 140 kVp), umopodue va dwuympicovpe 600
VAKG [E OpKETA SLPOPETIKA GACHOTO OmoppOPNOoNG Kol Vo
OVOKOTOOKEVAGOVE dVO OLOPOPETIKEG EIKOVEG (TT.). EIKOVA «VEPOVY
KOl EIKOVOL «1diovy)

10000
% --- Bone

1000 ---- lodine (p=1)
xi — lodine (p=0.1)

20 40 60 80 100 120 140
Energy/ keV

Mo pro ovykekpipévy E, 1o p 600 S10Q0pETIKAOV VMKOV PTopEl Vo GCUPTITTOVY
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Qoacpatikn YT npodng yevidg:
Yroioyiotikr] Topoypagio AitAng Evépyelag

10000 ¢
—-- Bone
1000 % ---- lodine (p=1)
— lodine (p=0.1)

20 40 60 80 100 120 140
Energy / keV

H pétpnon g e€acBévnong ot 21 E emtpéner T 51090pomoinon TV VAMKOW

--a--Water

283
j -<-Cortical bone
243
"@ ——lodine solution
2 E’. »++==Gadolinium solution
= & A
Hooro = 0-88 Hygos + 018 P50 £ | 4

P

s

(1oyvet yioE > 33.2 keV)

Linear Attenuation Coefficient (cm)

)
L

o
»

50 60 70
Energy (keV)
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Authoevepyeloxn YT:
Yhomoinon

*  A¥0 capmdoelg (AmAES 1) EMKOEISEIS) e SLOPOPETIKT TAOT
Aoyviag (slow kV switching)

* Toyvtatn petafoin g Tdong Auyviog Kot CUVETMG
TOYVTOTN LETAYMYT TOV TOPAYOUEVOD EVEPYELOLKOV
oaopatog (rapid kV switching)

* Xbdompuo 600 Auyviwv (dual source system), 6mov 1 kGbe pio
AgLITOVPYEL e SLOUPOPETIKT| FLOPOPE GVVOALKOD KOl GUVETMOG
EKTEUTEL AKTIVEG X OLUPOPETIKOD EVEPYELOKOV QPAGULOTOS

o ZOOTNUO HE AVIYVEVLTI] ATOTEAOVUEVO OO dVO SLUKPLTEG
otpmoelg (multilayer detector). H mpdtn aviyvedvet pmtovia
xoapmAnig oxetcd E ko n devtepn potovie vyning E

+ Afjyn dedopévey vymiig & xapmhig E (Twin beam) Tile Detector
QILTPGPOVTAC TN SEGUN UE dVO dlapopeTikd VAKE (Au & Sn)

Soppotkn YT

H avakataokevacpévn ewdva xpnoionotel
TANPoPopies amd OO TO POTOVIO, TOV
avyvevovtal, oveEdptnta amd TV evépyeld
TOVG, KOl OEV TTOPEYEL TOGOTIKEG TANPOPOPIES

*181
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YT Audig Evépyelag

Ddoopotikn YT devtepng yevidc:
YT Katopérpnong @wtoviov (IToAvevepyeiokn YT)

Ymv YT Aumng Evépyelog pmopoiv va avoKoTacKELOGTOVY EIKOVEG
TUKVOTNTOC VAKOD (SNA. cuyKéVTpmong LAKOD), Kabdg kat
GUVOETIKES LOVOEVEPYELOKES (LOVOYPOUOTIKES) EIKOVEG

OeMPNTIKA, AVOKATAGKELT] LOVOYPOUATIKAV ELKOVOV
pe ™ péyrotn dvvari axpipera
(o€ oyéon pe ) durhoevepyerokn YT)

101 selectable energies

140 keV

°184

Goaopatikn YT devtepng yevidc:
YT Katapérpnong ®ortoviov (IToAvevepyegioxn YT)

Goopatikn YT devtepng yevidc:
YT Katapérpnong otoviov (IToivevepyesiaxn YT)

Ot ovpPoatikol aviyvevtés dev
Suywpilovv Ta QOTOVIL (G
TPOG TNV EVEPYELA TOVG

[Ipoceata (2021) dwatébnkav
OVLYVEVTES KATAUETPNONG
POTOVIOV e EVEPYELOKN
Suapron (muaryoyoi, photon
counting detectors): Ta
POTOVIO KATOYOPOVVTOL
Eeywprotd, avaroya pe
HETPOVLLEVT EVEPYELL TOVG

x 10" w1 w2 w3 wid w5 wb

ZyMUoTIKO Topadetypo e 6
‘ -] Swkprég evepyelokég (Dveg
3 j - | (evepyewakd mapdbupa) Yo

| | kotapétpnon opwtoviov
(photon counting) M
EVEPYELOKT| Suakpion
ewtoviov (photon energy
resolution)
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Gacpotikn YT dedtepng yevidg:
YT Kotapérpnong @Potoviov (ITohvevepyeiaxn YT)

Dacpatiky YT dedtepng yevidg:
YT Katopérpnong @wtoviov (IToAvevepyeiakn YT)

40-50 keV

«  Av&nomn tov Aoyov avtifeonc-0opvfov
— Méom TG LOVOYXPOLOTIKNG OTEIKOVIONG

¢ AbEnom TG YOPIKNAG SLOKPLTIKAG IKOVOTNTOG
(CLOTAHATO KATAUETPTONG POTOVIOV)

¢ Meiwon/d10pfncn GEoAUATOV — YEVS0doUdY
¢ Meiwon Tov OYKOL TG YOPNYOVLEVNS OKLOYPOPIKNG OVGTNG

¢ Ewovikn aneikovion TopeyyLUATIKOV 1I6TOV GVEL
K0y PAPIKNG 0VOTag

Meimon g amoppopoduevng 666mg
— Meioon capmoeov / Xaunkotepa eminedo
BopvPov (cvothuate KoTapéTpnons eOTovimv)

¢ Avantuén VEOV KMVIKOV EQAPHOYHV
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Ewovikn anewcodvion yopig okloypapiko LEGo

Xapaxtnpiopog PAaPng

XapnAotepn 6on +

Eivau KUoTN 1) OyKOG e KaBuoTEPNHEVN
np6cAnygn;
Mayvntikn topoypadia n YT 3 pacewv yia
TOV XapaKTNPLOKO TG BAGBNG

Npo6oBetn e§étaon ) emunAéov 86on...

140 kVp

*189
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Xapaxtnpiopog PAaPng

To TAEOVEKTN O TOV LOVOYPDUATIKAOV EIKOVAOV

140 kvp Ewéva «vepol»

OuUte emutAéov 66on,
oUte GAAn §étaon!

Intensity

80kVp 140 kVp

80 kVp 140 kvp 70 keV 100 keV

Behtiotonompévn avtifeon 1
enineda BopvPov (kat’ emthoyn)

Yynn avtifeon XopnMi avtifeon
Yynid eninedo Oopvfov Xaunid eninedo OopvBov

191
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To TAEOVEKTN LA TOV LOVOYPOLATIKDV EIKOVOV

To TAEOVEKTN LA TOV LOVOYPOLOATIKDV EIKOVOV

Intensity

Energy

80 140
80kVp 140kVp o

WYevdodopn) ok pUVENG dEGUNG

Intensity

Energy

100keV k‘j/‘; i\‘jg
HOVOYPOUATIKI EWKOVA

193 194
Yroioyiotikr Topoypagio (YT) Lopmephoparo:
Teyvoroyia & Khvikéc Epappoyég
* fotop lfm avaf(;p oni * o 54 ypévia ) YT axolovOei o
* Baoucés apyéc YT eKOETIKT TEXVOLOYIKT €EEMEN
* 2vorjuare YT
« Eidn odpwons Y| étsga, Oewpeiton po Texvoroykd dpium @mﬂ_\
* Kvpia viika kai Loyicuikd puépny HEV000G AMEKOVIGNG
Aty dzdop me’ . * Tepartépm onpovikh avantvoén oto VAKE
* Avaxarackevl ekévag ﬁtspn AVOEVETOL VO TPpaypaTonomOei og
* Ontikonoinen otnv YT 0-20 ypovia
* Iloiotnta sikovas YT ; B , ;
. 0% " 56 YT * H e&ehktikn ‘EI}LQ nopeia cuveyiletal e
EpaTa 0001S oTIY NG OVANTLENG AOYIGUIKDV TPOYPAUUATMV
» ®acuatixij YT (Aimhoevepyerariy & Ioivevepyeraxiy) Kot ScpqpuO“écov TN, aVT%ROKpW()uSVT] oTIg
« Soumepdopara CLVEYDG OVEAVOUEVES KAVIKEG OTTOUTIOELS
195 *196

Yoprepdopatas:

Yoprepdopatas:
Axtivikn] Eméapuovon & Avvnrikog Kivovvog

Teyvoroyia & Kivikéc E@appoyéc

-] H eotioon topa sivar:

o X kKMVIKEG EQaPUOYEG Kot O)L 6E
pnebddovg

o Xt Ay, dwyeipion kot
emefepyacio peyalov 0yKov
dedopévav (avtopatoroinon, xpovog,
KOGTOG)

e %10 pOAO TOL OKTIVOAOYOV (XpOVOG
Y10 KPIGULEG AMOPACELG OTIG
dwdkacies dibryvoong & Bepaneiog)

e Ye (nmiparta d6ong
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YopmepaopoTa:
Axtviki) Empapovon & Avvnrikog Kivovvog

Yoprepdopata:
Avéaivon O@élovg - Aktivoyevoig Kivovvoo

[ X Y
o

KEEP
CALM

AND

FOLLOW
THE RULES
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Younepdopota:
E&atopikevpévn Extipnon Aktivoyevovg Kivovvou

Yoprepdopata:
®aocpotikn) YT

Empéper o adoyn Topodeiylotog oty KAWVIKN TPOKTIKY, 00
TNV TOLOTIKT OTNV TOGOTIKN a&loAdynon:

O VTOAOYIGTIKOG TOHOYPAPOG deV gival amhd o GLGKELN
ATEKOVIONG, OALG 0moTELEL £VOL EMGTNNROVIKG 6pyavo péTpnong
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