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EI2ATQIH

H akpBc kat €ykopn Sltayvwaon, N EKTLUNON TNE TOPELAC HLaC VOoOOoU, aAAd Kal O
oxedlaopog OepamevTikwy mapspBdacswv Poacilovtal CHUEPA CE ONHOVTIKO
BaBud o€ TEXVIKES LATPLKAG ATIELKOVLONCG.

TNV LOTPLKA amelkovion HeAetatal n aAAnAemnidpaocn Stadpopwv popdwv
EVEPYELAC HE TOUC PloAoykoUC oToUC Kol N avamtuén tng KatdAAnAng
texvoloylac vy TNV efaywyn KAWIKA XpAowwng mAnpodopilag omod  TIC
TAPATNPACELS AUTAC TS aAAnAemtidpaonc.

H mAnpodopia autri ouvbwc amodidetal pe tnv popdn ewovac — xaptoypadnon
LLOG TOUAG (kataypadr) Twv TLHWV KATToLaG LOLOTNTAC TWV LOTWV.

‘ETOL OL LOTPLKEC ELKOVEG UTTOPEL val elval elte amAEg, Omwe ival pia aktwvoypadia
OKTIVWV-X 11 aPKETA TOAUTIAOKEC OTWC Mol UTTOAOYLOTIKA QVOKOTOOKEUQOMEVN
ELKOVA OOV QLUTA TIOU QVOTTIOPAYETOL OO €vaV UMOAOYLOTIKO touoypd@o (CT) e
XPNON TWV aKTivwv-X, 1N €évav payvnilkdo topoypado pe tnv Ponbela tou
TIUPNVLKOU HayVNTLKOU cuvtoviopoU (MRI) pe tn xpion payvnTkwy mediwv.



EI2ATQIMH

Aktivoypadia MNoavopaptky Aktwvoypadia



EI2ATQIMH

Afovikr Topoypadia



EKOETIKH EZA2OENH2H

Auxvio AKTLVWV-Xx Auxvio AKTIiVWV-x Auxvio AKTivwv-x
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ATIAN oKTwoypadlol AKTLVWV-X

Ta Baolkotepa petovekTipata tng LeBodou tng aktvoypadiog ivat :

1. AnwAeswa Babouc. Ot tplodlaotatec SOUEC TOU ocwpaToC ipofaAlovrtal
o€ €va eninedo dVo dlaotaoewv.

2. Emutpémnel to Slaxwplopd petofl SVo Sopwv HeE TOUAdxlotov 5%
Stadopa oe avtiBeon petaéy touc (m.x. dev amekovilovtal SOUEC OTIWG
TOL AYYELQ 1] AVOTOULKEC AETTTOUEPELEG TNG KApOLAC K.A.TT.)

3. e pla ouvnRBn aktvoypadia ol avatoulkeC SopEC TTou Bplokovtol Katd
AKOC HLaC KaTtakopudng ypappung enutpofarioviat otnv idla meploxn
Tou okTwoypadkol AL, AutO €XEL OOV OUVEMELD TNV aocadn
QTIELKOVLON OVOTOULKWY AETMTOUEPELWV TIOU UIMOPEL va mapouclalouv
SLayvwoTiko evoladeEpov.



YrtoAoyiotikn (A¢ovikn) topoypodia

1917: o Auotplakog padnuatikog J. Radon sixe
amodeifel avaAuTika OtL eivatl duvato va
OVOKOTOLOKEUQOTOUV QVTIKE(EVO TPLWV
Slaotdoewv arno MOAAATAEC SuTHLACTATEC
TtPOPOAEC TOUC

1961, 1963: ot Oldendorf kat Cormack avtiotolya,
KOTOLOKEVOLOOV EPYAOTNPLOKA LLOVTEAQ CUOTNHATWV
UTTOAOYLOTLKN G TOHoYpadLog YL LATPLKEG
epapUoyEC, AN SeV TTPOXWPNOOV OTNV KATOLOKEUN
KALVIKWV OUOTNHUATWV.

1971: H mpwtn povada SLayvwoTikng
UTTOAOYLOTIKAG Topoypadiag oe KAVIKA Xprion.
Yxedlaotnke amno tov Godfrey N. Hounsfield.
1979: ot Hounsfield kat Cormack képdloav armo
Kolvou to BpaBeio NoumeA latpkAg «yLa TNV
avarntuén tTng UTToAOYLOTIKA uTtoonBolpevng
Topoypadioc».




YnoAoyiotikl Topoypadia

» YmnoAoylotiky Topoypadia amd tov Oebvry 0Opo
«Computed Tomography» (CT) nn amo TOV 0OpO
«Computed Axial Tomography» (CAT scan)

2nu. O apxLkog 0pog mou xpnotpormnoinoe o Hounsfield ntav “computerised
transverse axial tomography”

e 2tnv EAAOSQA £XEL ETMUKPATAOEL O
opoc Atovikn Topoypadla




A¢ovikn Topoypadia

Atovikn: Kata tov aéova
Topoypadia ano «TOMOG» Kal «ypadn»

Avamnapaotaon
THAMATOC (TOu oCWHATOC)
KOLTAL LN KOC TOU
(neyalou) aéova




Baoiwkec Apxec YT

MLt AeTtTr, povoevepyeLlakn 6Eoun akTtivwy X mou dlamepva eva
OLLOLOYEVEC UEOO TIAXOUG X LLE YPOULLLKO OUVTEAEDTN
e€ooBevnong Y, n e€aocBevnon tng mpwtoyevoug deopung |,
dibetal amo

| =1, * exp -(K x)

=11
e




Baowkec Apxec YT

[t AeTtTn, povoevepyeLlokn 6€opn aktivwy X rtou dtamepva SVo
TEPLOXEG ME TIOXN X, & X, KoL ouvieAeoteg e§acOevnong W, & W,
avtiotolka, n e§acBevnon Tng MpwToyevoug deopng |, 6ldetal
amno

| =1, * exp -(KUy X + 1y X,)

N Y 5 Aviveutng
I




Baowkec Apxec YT

Av €XOUUE n THAHOTO LE SLOPOPETIKOUC OUVTEAECTEC
eEaocBEvnonc to KaBEva, TOTE N AVLXVEVGLUN €vTaon TG
aktwvoBoAtiag, I, didetal amo

| (x) =1y * exp -(2 1 x;) yi=1,2,3...n

el | R T . R 5 AVIXVEUTAG
D

Me pia petpnon (6teAevon) dev umopou e va katBoploou e Toug
Sladopou cuvteAEOTEG W: XpELalovTat TOANQTIAEG LETPHOELG OTO
1OLo emimedo aAAa o StadpopeTikeC SlevBUVOELC



APXH AEITOYPTIAZ AZzONIKHZ TOMOTPADIAZ

Aviyveutéc
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APXH AEITOYPTIAZ AZzONIKHZ TOMOTPA®IAZ

I I ———
o EQAPMOIH :

= Evépyela dwtoviwv 100 keV

, To cuoTnua TwV §lowWoewyV yivetal:
= Apxwn evtaon |, = 1000 ¢wt/s cm?

= MéyxeBocg oykootolyelou — voxel : x=1 cm M+ L, = 0.167 o
L+, =0.82
i+ 1, =0.56

L+ 1, =0.4101

M, =0.167 cm?  (yia E= 100 keV, n tiun autn
QVTLOTOLXEL OTO VEPO)

M, =1.910%em? (yia E = 100 keV, n TLLr auth

QVTLOTOLXEL OTOV aépa)

Aviyveutig

M;=0.41em? (v E =100 keV, n Tipun avtn

L =571 22T [ =663 290 QVTLOTOLXEL OTO 00TO)
37~ 4=

2 2
s >cm s xcm ]
M, =041 cm



APXH AEITOYPTIAZ AZzONIKHZ TOMOTPA®IAZ

T
- OPIZMOZ TOMHzZ KAI 2TOIXEIOY OrKOY (voxel)
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Eikdva 2: Aigpydpevn dapn kard pikog Tg Tpang opifdvniag Teipd¢ Twy
groiewday dykwy Topf¢ Tou avBpuwTivou owparog.



“Oplopoc” YroAoylotikng Topoypadloc

]
TopoypadLkn ATEIKOVION TOU aVOPpWTILVOU CWHATOC MEOW

NG Yoptoypadnong xapaktnpLoTkwy e€acBevnonc tng

akTlvoBoAlac amo auto

Detector



APXH AEITOYPIAZ AZzONIKHZ TOMOTIPADIAZ

L] ZuM\oyn petpnoswv - H évvola tng mpoPoAnig

AVTIKELLEVO TTIPOG ATTELKOVLION
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APXH AEITOYPTIAZ A=ONIKOY TOMOTPA®QY

S =
o ZUA\oyn petpnoewv — H evvola tng mpoBoAng

attznuation prefile




APXH AEITOYPTIAZ A=ONIKOY TOMOTPA®QY

N
o ZUAN\oyn petpnoewv — H €vvola tng mpoPoAng



APXH AEITOYPIAZ A=zONIKOY TOMOIPADQOY

2uAoyn petpnoswv — H evvola tng mpoBoAng

O TOMOrPA®OE H MPOBOAH {179%) Ta HMITONOIPAMMA

T _T_ ..
" . ] e y 2
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APXH AEITOYPTIAZ AZzONIKHZ TOMOTPADIAZ
T

o MpoBAnpa avakataokeUNg elkovac = O UTTOAOYLOMOC TWV CUVTEAECTWY
e€ao0B€viong kaBe otolxelou OYKOU TNC TOUNC ATto TLC TTPOPBOAEC.

AplBuog voxel kaBe topng =512 x 512 (ouvnBwg)
m AplOuog ayvwotwy : 512x512= 262144
AplBuoc tpoPfolwv ava topn > 360 (touAdylotov kaBe 1°)
AplBuoc petprioswv ava tpofoin > 700
YTnVv tpaén v umtoAoyiletal o YpaUULKOC cuvteAEoTNC e€aoBEvVnonC KABEe
voxel aAAd n MOPAUETPOG :

compact
T walue, bone

H—HU VEPOU R

aptBuocCT =1000 *
ﬂ B 70 liver ]
7 o -
vépou o Spangisus & ;
bone pancraas -
200 e '
-. bl
a ﬂ"_ r il B — A6 nEn.'“
200 " g
{0 Wngs 204
E00
B0 g
1000 am -wr ” -
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APXH AEITOYPTIAZ AZzONIKHZ TOMOTPA®IAZ

-1
-1 AVOKOTOLOKEUN ELKOVAC

1 MeBodoL avaKATAOKEUNG
m OriioBornpoPolnc (Backprojection)
® AVOAUTLKEC
® ETMovaANTITLKEG



APXH AEITOYPTIAZ AZzONIKHZ TOMOTPADIAZ

T AVOKOTOOKEUN ELKOVOC

MéBoboc omioBomnpoPfolnc (Backprojection)

Anploupyeitat €vag mivakag, KABe TETPAYWVO TOU OTIOLOU TIEPLEXEL TO ABPOLOUA TWV UETPHOEWYV TTOU

5[(10T(1UpwVOVT(1l O€ auTo

H kUpla pEB0dOC avaKATACKEUNC ELKOVWY — TIOAU ypriyopn

1 tpoBoAn

/\ Detector

>
>
>

mverse = 1 back projection

Source

—

Detector

Source

ﬁ

2 TIPOPOAEC

Sourc el Detector 1

Detector 2 Detect
+ Detector 1
Source / \
a
—




APXH AEITOYPTIAZ AZzONIKHZ TOMOTIPADIAZ

]
-1 AVOKOTOLOKEUN ELKOVOC

MéeBoboc onttoBomnpoPfoAnc (Backprojection)

3 TPOPOAEC 4 ipoBOAEC TOANEG TIPOBOAEG

ApXLKO
QVTIKELIEVO



APXH AEITOYPIAZ AZzONIKHZ TOMOTIPADIAZ

-1 AvaAuTtikec peBodol = emiAuon Tou CUOTNUATOC
TWV AYVWOoTWV

I LT A+B=7
— A | B 7 A+C=8
' .—l'-'r' A+D=5 215
LT D —
‘ l B+D=8 _
9 5 C+D=7
6 8

problem method solution



APXH AEITOYPIAZ AZzONIKHZ TOMOTIPADIAZ

EmavaAnmrtikec pebodol :
=eklva oo Lo apyLlkn elkova Bewpwvtac OTL OAa T
pixels €xouv tnv 6la T .. 1
YrtoAoyLoe TI¢ TPoBOAEC AUTNC TNG ELKOVOLC
YrtoAoyLoe TIc SLadopeEg
ALopBwoe tnv ekova pe Baon tig dStadpopEC ou
Bpnkeg

ErtaveAaBe LEXPL TO ammoTEAEOHA Va elval
LKOLVOTTOLNTLKO



APXH AEITOYPIAZ AZzONIKHZ TOMOTIPADIAZ

ErtavaAnmrtikec pebBodol - Mapadetypa

5 EmavaAnyeLg 50 EmavaAnyeLg




MNeplypadn cUuCTAUATOC UTTOAOYLOTLKNC TOpoypadLog

]
O MPWTOC UTTOAOYLOTLKOC TOpMOYPAPOC

Fig. 3.5. The first head scanner was built in the EMI Central Research Laboratories in Lon-
don. Courtesy of General Electric Medical Systems



ZUYXPOVOG UTTOAOYLOTIKOC TOUOYPAPOG
—




Meplypadn cUOTAUATOC UTTOAOYLOTLKNC TOpoypadLog

Ta BooLkA LLEPN TTOU ATTOTEAOUV Eval cUOTNMOL
UTTOAOYLOTLKNC Topoypadlac eival

H Auyvia mapoywync akTivwv — x

OL katevBuvINpEC

OL QVLVEUTEC

To ocvotnua anoktnonc 6edopevwy Kal
QVOKOTOOKEUNC TWV ELKOVWV

‘Evac H/Y yia tov €Aeyyo tnc Stadikaoiog Ko
nopoucioon TwV OVOKATOOKEU O EVWV ELKOVWV

E€etaotikn KALvN



Auxvia
akTivov X

, 080VT| TIPoBOATQ

KateuBuvnpag

KaTeuBuvTIPag QVIXVEUTIG

NAEKTPOVIKES
HETPNTIKES DlaTagelq

NAEKTPOVIKOG
UTTIOAOYIOTIG



Meplypadr oCUCTAUATOC UTTOAOYLOTLIKAC Topoypadlog
-1

o H Avyvia mopaywync oktivwy — x

1. MoAuevepyeloko pACUA AKTIVWV-X
2. Meyadlo Bepuikd doptio
* Avodoc amno kpapa BoAdpapiov-pnviov
* [eplotpedopevn avodocg yLa KaAUTepn amaywyn tng Beppodtntag
3. 2taBepn évtaon 6€oung aktwvoBoAiac x kal otabepotnta UPNANC TAONC
ETILTAXUVONG TWV NAEKTPOVIWV.
4. Turukég uPnAég taoelg Asttoupyiag 80 éwg 140 kVp



Meplypadr cCUCTAUATOC UTTOAOYLOTIKAC Topoypadlog

KatevuBuvtnpec
O mpwtoc¢ otnVv KepaAr opilel TI¢ SLa0TACELS TNC SEOUNC TWV AKTLVWV—x
O 6eUTEPOC MAVW OTTO TOUC QVLXVEUTEC armoppodd tnv okedaldpevn
akTwoBoAia amo tov acBevn mou KATELBUVETOL TTPOC TOUG QVLXVEUTEC

OL katevBuvtApeC Lol Le TIC SLAOTACELS TWV OVIXVEUTWY opilouv To
TIAXOC TWV TOUWV

Collimator

'f: 2+ Post patient collimator



Meplypadn cUOTAUATOC UTTOAOYLOTLKNC TOpoypadLog

AVIXVEUTEC

AVLY{VEUTEC LOVTLOMOU
AVIXVEUTEC oTiLvOnpLlopwyv

X0apOKTNPLOTLKA AVIXVEUTWV
YynAn anodoon
2taBepotnta Asttoupylog
Na unv eivol evaiocbntol otic petaBoAec tne Oeppokpaociog
MuKpO Xpovo amokplong (tng Taéewc Twv Us)

Fpappkni amokplon (linear response) oe peyaio paopa
EVEPYELWV

XapnAo 8o6puBo
XapnAo k6otog




[Molotnta eLkOvVaC otnV afovikn Topoypadlo

£KTOC QTIO TNV UTTOKELLLEVLKN EKTLMNON TNG
TTOLOTNTOC MLOC OLAYVWOTLKAC ELKOVOLC UTTOPEL VOl
VLVEL KOLL OIVTIKELLEVLKN EKTLULNON.

AUTO ETITUYXAVETOL LE TN XPNON OPLOUEVWV
TIOPOUETPWV OTIWC 0 B3pUBOC, N SLaKpLTKNA
LKOLVOTNTA KAt N aicadeLaL.



[Molotnta eLkOvVaC otnV afovikn Topoypadlo

@épUBOC ApBuoi CT piag meploxng vepou (HU = 0)
ABeBalotnta oTIC LETPOULEVEC 2121111131-4/-3/6
TLULEC TOU aplOpou CT
Odeiletal : O0(-1/-1/0}1}1|2]|3

OTOV OTATLOTIKO (Tu)aio)
XOPOKTAPA TNE EKTIOUTTAC TWV 1/1)-4|-2|/4|2|-4|-3
dwTtoviwv amod tn Avyvia Twv
aktlvwv-Xx (KBavtikoc B6pufoc) 1(-2/0]0]1|-5|-2|-1
otnv afeBaltdtnta TOU CUCTANATOC 210 -1 0 210
aviYVeUONC oTNV LETPNON TNC
gvtaonc tng aktwvoBoAiag x ou 0O/1!/-6/1!5!131-11-1
OlEp)eTal armo tov e€eTalOEVO
Ttnv amekovion CT n onpavTkdtepn Ol5-6/-1]| 2 211
ninyn BopuPou TIC MEPLOCOTEPEC
dopéc elvat o kBavtikoc Bopupoc. 31212151 01-11-314




[Molotnta eLkOvVaC otnV afovikn Topoypadlo

ALOKPLTIKA LKOVOTNTO CUCTHOTOG UTTOAOYLOTIKAG

Topoypadioc
SlakpLtkn wkavotnta vPnAnc aviibeonc (N
SLOKPLTLKA LKAvoTNTO)

SLaKpLTLKA WKavotnta XapunAng avtiBeonc (N
avtiBeon)



[Molotnta eLkOvVaC otnV afovikn Topoypadlo

Awakprtiky kavotnta uvPnAng avtiBeonc (spatial resolution) n
XWPLKA SLakpLTikn tkavotnta

eKPPALEL TNV LKOVOTNTO TOU CUOTHUATOC va Eexwpilel oav SLadopeTIKES, SOUEC
vPnARg MukvotnTacg mou Bplokovtal o€ pLKpn anootaon HETAEY TOUG.
Me aAAa Aoyla ekppalel To PEyeOOC TOU ULKPOTEPOU aerKSLuevou (4 dounc)

vPnAng avtiBeong (vPnAAc mukvotntag), tTo omoio eivat duvatov va
areLlKoVIoBEL.

Jtnv mpaén n XwewKn SlakpLtikn wKavatnta
oplletal w¢ n eAdxLotn anootaon HeTaéy duo
OVTLKELUEVWV TIOU ptopoUlV va StakplBouv cav
U0 SLadopETIKA aVTIKELpLEVA

E€aptatal kupiw¢ amo TG SlaoTAoEl TNG
HATPAC NG ewkovag (dnA. to peEyebocg Ttou
pixel).




[Molotnta eLkOvVaC otnV afovikn Topoypadlo

AlakpLtiki wKavotnta XopnAng avtibeong i avtibeon

eKPpAleL TNV LKAVOTNTA TOU CUOCTHUOTOC UTIOAOYLOTIKAG Topoypadiog va
Stakpivel dvo avtikeipeva (dopEg) mou €xouv Hkpry Sltadopd TTUKVOTATWY
HeTaEL TOUG.

2TnV mpaén opiletal cav TO UIKPOTEPO UEYEDOC €VOC QVTLKELLEVOU TIOU
elvol opatd 0€ OXEON HE TO UTIOOTPWHA TNG ELKOVAC.

2TO ELKOVI{OUEVO OOLWLOL LETPATOLL
N SLAUETPOC TNC ULKPOTEPNC OTTHC TTOU
LUrtopel va SLokpLBEL yloL CUYKEKPLUEVEC
ouvOnkec avtiBeong (m.x. 0.3%)
& €kBeonc (6o6onc)




[Molotnta eLkOvVaC otnV afovikn Topoypadlo

AcadeLa

H aoddeLla otnv elkova TnG UTTOAOYLOTLKAC Topoypadiag
avadepetal otnv advvapio tng peBodou va pnopei va
QTTELKOVLOEL LE EUKPLVELD TAL OpLal SUO AVOTOULKWY SOUWV

Odeiletal os :
Klvnon tou €£eTalOPEVOU KOTA TNV ATTELKOVLON,
To HEYEBOC TNC eotiag TNG Auyviag,
Tnv dewypatoAnyia,
Tnv padnuotikn pEBodoc avakataokeUnE TG ELKOVOC.



Mowotnta Ewkovac YT: Acadela

Me acadela Xwpic acadela



[Molotnta eLkOVAC otnV afovikn Topoypadlo

o Weubobouég (artifacts)

glval mopapopPpwoeLg TTOU TTAPoUCLAlOVTOL OTNV ELKOVA TN UTTOAOYLOTLKAG
Topoypadiog kal Sev avTLOTOLXOUV OE TPAYHOTIKEC VOTOMLKEC SOUEG.
1 Odeilovtal oe StadopeTikoUC TAPAYOVTIEC OTIWCG :

Tnv okAnpuvon tng 6£0unq TWV aktivwy X [s)\arrwcn TOU nsptexouevou ™¢ 6€0UNG TWV AKTiVwVY X o€
dwtovia XaunARG EVEPYELAC, KATA TNV MopEeia TG S€0UNG LECA OTO CWHA TOU acBevouc]

KATtoLa unxavikn BAGBn tou cuotpatog (m.X. acTABELEC aVIXVEUTWV).
HETAKivnon Tou acBevoug Katd tnVv e€€taon
avemnapkng delypatoAnyia

oAU TWV AAYOPIBUWY TTOU XPNCLUOTIOLOUVTAL VLA TNV OVAKOTOOKEUN TWV ELKOVWV.




[ENIEZ AzONIKQN TOMOTPADOQN

0 1N yevia
o mapAdAAnAn 6€opun
o Evag avixveuTng
o Metatonwon — neplotpodn
o

E€etdoelc eykeddAou

0 2" yevid
o AnokAivouoa 6éoun (avolypa 10°)
1 30 QVLXVEUTEC
0 Metatomnion — neplotpodn
o

Xpovoc aktivoBoAnoncg : 20 sec




[ENIEZ A=ONIKQN TOMOIPAOQN
N

0 3N yevid
0 Eupela 6eoun (avolypa ~40°)

1 800-1000 aviyveUTEC o€
KaprtuAoewdn duatan

1 Movo nteplotpodLkn Kivnon

1 Xpovog aktvoBoAnong < 2s

0 4" yevia
o Eupela 6€opun
1 600-4800 avixveutecg o SaKTUALO - ;

0 Xpovog aktwoBoAnong< 1s




JUpBatikn YT: BaolkEG APXEC

ZupPatikn (arAn) Angn: Angn topn-topun
(sequential CT, axial CT, slice-by-slice, scan-to-scan)

* [leplotpodn TOU CUOTAMOTOC AUXVLA-OVLIXVEUTNAC

 Htpanela 6 petakveital kata tnv aktwvofoAnon (AnYn
dedopevwy)

e Meta tn ANYPn twv dedopévwy n Avyvia octapatd TV
QKTWWOPOANCN Kol TO TPATE]L LETAKLVELTOL OTNV EMOUEVN B€on yLa
akTvoBoOAnon ek véou



JUpBatikn YT: Baolkeg ApXEG
-1

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

[N N

patient

m. on table

"

gantry

7/

MeyaAog OUVOALKOC XPOVOC EEETAONC YL ETIOPKN)
QVATOMLKA KAAUP N LE OUVEXOUEVEC TOUEC



EAlkoeldnc aéovikoc topoypadoc

H Auyvio pe TouC aVIXVEUTEC epLloTpEdOVTAL EVW 0 aoBeVAC KLVEiTalL
KOTA KOG Tou KedaAo-ouplaiou atova

AapBavovtal Sedopéva og Evav OYKO Kol OXL OE LA TOUN

MAgovektrpata
Meilwon tou xpovou e€€taong

BeAtiwon molotntag swkovag (peiwon acadelwv Aoyw
Klvnong opydavwv)

Meiwon d6on¢ otov e€eTalOUEVO

Erteldn AapPavovrtal Sedopéva og Evav OYKo Kal OXL O€ UL
TOUN UmopoUlV va avarmapoaxBouv petwriaieg i ofeAlaieg
TOMEC KL OXL LOVO EYKAPOLEG, OTIWG CUUPaiveEL oTNV
neplmtwon tng KAAoGoLKN G aEoVIKAC Topoypadiag.

Ertiong pmopouv va nmapaxBolv cUVOETEC ELKOVEG OTIWG
TL.X. TPLOOLACTOTEG ELKOVEG ATTO TOV CUVOUOOUO TWV
Baoikwv Topwv TIou AndOnkav.




2KLOypadLKO peco otnv YT

E¢aptnorn tr¢ Avti®eon ¢ aro to YAwo (Atouko Aplouo, Z)
o Almog = 6.46 CT Abdomen C+
1 Nepo =7.51
o MaAaka popla = 7.64
o Ooto = 12.31
O

[a]lsille | s]c]ar]

|aa)[el[as][se] & ][ e

Aol s | v J[ 2+ finb o] e [ ru [ an][ pa ag [ cal in [sn][so] [Te] [ 1 Jlee

(csflBal| La] v |[7a | w[re fos]{ ir | Pt JAu fHg|[11][Po] Bi [Po] At ][mn]

[ e e | Ac Jfunaflunsunfunsfunounefuunfuufuuslu] foud fuug) s usluud)
Ce|[ Pr [Ina|lPmismf eulaa] o foy|lHoll £ frm] v Lu

h lpa]l u inpf Puflamjcmi ek ct f €s fFmimalno] Lr |



Topoypadot TToOANATTAWY TOHWV

AVIXVEUTIKEC SLATAEELC LE TTIEPLOCOTEPEC OELPEC AVLXVEUTWV KATA PAKOC TOU
afova-z.

MNeplooOTeEPEC TOUEC ava TieEpLoTpod HEXPL Kal 256 OTLC LEPEC MOC.

MAgovektpota
MeyaAUtepn TepLOXn 0ApWONG ava
neplotpodn
MOAU HLKPOC XpOVOC 0APWONG
(0,3s/mep.)

ATELKOVLON KIVOULEVWV 0PYAVWV O€
HLOL OTLYUN TLY. KapSLd -> afoviKA
otepavioypadeia

I‘Iepam'épw BeAtiwon tng mowotnTag

NG ELKOVOC
MNepattépw peiwon tng d6ong otov z-GEovag
aclevg  TTTTTETTs >

[T T T T T T T T T T T TTTTTITE [ T T T T TTTTTT1]1
< 32 x 0.5 mm >




YroAoyLloTLkn Topoypadia otnv
0O0OVTLATPLKN

Xpnoluomoleitat

yLal TN LEAETN TOU OOTLKOU UTTOCTPWHOTOG
™ Stayvwon mabnoswv Twv yvadwv

Tnv teAevtaia Sekaetia kKukAodopnoav kal eEelixBnkav €ldikol uTOAOYLOTLKOL
Topoypadol, yLa tnv e€€taon tng yvabompoowrtLkr ¢ TEPLOXAG.

Ot obovtlatpikoi autol uTtoAoyLloTikoi TopoypadoL XpNOLUOTIOLOUV KWVLKH SECUN
aKTVWV-x Kat n 66on aktivoBoAiag eival OXETIKA XaNAL.

e aviiBeon pe TOUC  «KAQOLKOUC»  afovikoUG Topoypdadoug  Tou
XPNOLLOTIOLOUVTAL OTNV LOTPLKN ATIELKOVLION Kal Xpnolporniotouv Aemtr) 6éoun (fan
beam), TO0 OUOTNUA KWVLKAG 6é0unq Xpnoluomolel eupeia 6é0ur] TIoU
aktvoPBolel oAOKANPN TNV TEPLOXA anemovmnq LE QTMOTEAECUA VO OPKEL uovo
HLo Tt)\r]pr] neplotpodn 360° TOU CUCTAUATOG Auxwaq dlodlaoTtatou avixveutn
YUpw aro To KEPAAL Tou aacBevouc yla TNV mopaywyn LKOVAC.



Cone beam CT

(uTtoAoyLoTIKOC TopoYPAdPOC KWVLKAC S€0uNnC)
-~

“Cone” Beam Geometry “Fan” Beam Geometry
(for single slice)

anary
Basis Projections /* "\ Reconstruction

«KAOLOLKOC» UTTOAOYLOTLKOC Topoypadoc (6&€Ld) kot Topoypadog KwVIKAS SEGUNG
0S0VTLATPLKOU UTIOAOYLOTIKOU Topoypadou (aplotepa)



Cone beam CT
(uTtoAoyLoTIKOC TopoYPAdPOC KWVLKAC S€0uNnC)

e Evwaloc enimedoc avixveuTtnc

 Kwvoc aktivoBoAnong mou
KAAUTITEL TTANPWG TNV TIEPLOXN
evOLahEPOVTOC

 ANYPn dedouevwy o€ pia povo
nepLotpodn

* AnevBelac tpidlaotatn
OVOLKOTOLOKEU N XWPLC TO

«evdLApeco» oTadLo TNG

avaouvOsonc S16LA0TATWY TOUWVY




Cone beam CT
UTTOAOYLOTLIKOC TOopoypadoc KwVIKNC SEouNC)

Fig. 7. Standard display modes of CBCT volumetric data. (4) Volumetric 3D representation of
hard tissue showing the three orthogonal plancs in relation to the reconstructed volumetric data
set; cach orthogonal plane has multiple thin-slice sections in cach plane. (B) Representative
axial image. (C) representative sagittal image, and (D) representative coronal image. (Images
produced using Dolphin 3D, Chatsworth, California).



Cone beam CT

A)T[O)\OVLOTLK()Q topoypadoc KwViKAC Séounc)




AO2IMETPIA

H moootnta tn¢ aktivoBoAiag og plo a&ovikn topoypadia
glvall peyaAltepn amo pLa KAaoolkn aktwvoypadia

Mot TapAd eyl La TUTTLKA TR tooduvapng 600N og pLa
aéovikn topoypadia katw KotAiag eival ~20 - 50 mGy.
Avtiotola o€ pLa arAn aktwoypadia Bwpaka n toodvvaun
doon eivai epimou 0,1 mGy

H d6on oe pla a&ovikn topoypadia e€aptatal amno 1o
oToLlxela Asttoupylag tng Auxviog mopaywyneg okTivwy —x
(kVp, mAs) KoL Tov amaltoUevo aplOpo Topuwv



Autopoatn Stapopdwon Twv mA

]
Fwviakn Stapopdpwon Awapnkng Stapopdwon
@ @ péoa mA
mA ava
neplotpodry
: pwp
OOPAKAS

L —
QMOI

—~_ "

(a) (B)



AO2IMETPIA

JUVYKPLTLKN eTtiBapuvon o€ TILECG evepyoL doonG (mSv) petalu
UTTOAOYLOTLKNC Topoypadiog Kot CUUBATIKAC akTivoypadiog

E¢étao Adéon CT A6on akTIvoypaPiog
; Evepyog 56on (mSv) Evepyog 56on (MmSv)

Owpakag 7.8 0.05

OMZx 3.6 215

Kpavio 1,8 015

KoiAia 76 1.39

Aekavn 71 192




Cone beam CT (CBCT)

(uTtoAoyLoTIKOC TopoYPAdPOC KWVLKAC S€0uNnC)
]

Dose™
Absolute Comparative
Imaging surveys Annual per capita background ©
Equivalent
CBCT unit Technique Eflective dose™ (uSv) panoramic surveys® MNo. ol days % Annual
CB MercuRay? 12-in/9-in/6-in FOV 477/289/169 74/45/26 48.0/29.0/17.0 13.0/8.0/4.7
Galilcos® Delault/maximum 29/54 5/9 3.0/5.5 0.8/1.5
i-Cat? 12-in/9-in FOV 135/69 21711 13.5/7.0 31719
Iuma® Low/high 61/331 10/53 6.2/33.5 1.7/9.2
Newtom 3G* 12<in/9-in FOV 45/37 7/6 4.5/3.5 1.2/1.0
PreXion 3D° Standard /high-resolution 69/160 11/25 7.0/16.0 1.9/4.4
ProMax 3D° small/large 157/210 25/33 16.0/21.5 4.4/5.8
ArAn aktwvoypadia dovtiou ~ 0.25
Movopaptkn aktwvoypadia ~ 10
CBCT ~ 200

* 1uSv = 0.001 mSv



Adoon otnv YT Kwviknc Asopng

YT KwVIKAG 6E0MNG - cone beam CT

2TLC 0OOVTLATPLKEC EPOAPOYEC
LUTTOpPEL vaL Aapfavovtol Ewg
kot 500 tPOPBOALKEG ELKOVEG
ava oapwon
XPNOLLLOTIOLWVTOC TIOALLKN KL
OXL cuvexn aktvoBoAnon
(Tt.X. €kBeon Ao 3 €wc 12 sec
yla capwon 18 sec)

Meilwon tng 600onc¢ Kal emavénon
NG ocadnvelog

Continuous radiation

Pulsed radiation

x>

9s0op =

I

Image read out

asop =Y

X-rays on

R
rotation

/l;" sharpness
T X-rays off

—X-rays on

_)
rotation
nar

X-rays off



Aoon otnv YT KwvikAc A€onc

2TIC 0OOVTLATPLKEC EPAPUOVEC, N
gevepyoc 6oon Kupoivetal oo 20
€w¢ 250 uSv, avaAoywc Tou

OUOTHNMOTOC KOL TOU TIPWTOKOAAOU
Aoon avtiotown 2-10 movopapLLKWY Low
YynAotepn d00n o oxeon HE TNV
obovTLATPLKNA aKTvoypadio aAAd D@SE
TTOAU XOLUNAOTEPN CUYKPLTLKAL UE

v ocupBatikn YT avw & KAtw
yvaBou (repimouv 1500 pSv)




[Tl oG armaoYoAel TOCO TTOAU N OKTLVLKN
emiBapuvon ano etstaoelc YT;

]
Medical exposure ,
ffm?,.iw (early 19505) [nyn: NCRP Report 160, 2009
fluoroscopy (ss';ghy& Collective H-

2 Computed tomography Medical exposure
006 (49 %) of patients

s  Computed tomography (2006)
(3 %) S
Nuclear medicine
(26 %)
Interventional
fluoroscopy
(3 %)

Katavopn tng aBpoloTikAG 800NG s scsuns
(S) oTo oUvolo tou MAnBuopoL Twy

HIMA 1tou TtPOEPYETOL ATTO LATPLKEC
eKBEOELC

Interventional

fluoroscopy
(14 %)



[Tl oG armaoYoAel TOCO TTOAU N OKTLVLKN
emiBapuvon amno estaoelc YT;

Major sources

1 9 8 0 s Other bac:(ground of exposure
— (28 %)
(early 1980s)
1 Sor Eys
-
Consumer /
‘ occupational / industrial
\ (2 %)
Radon & thoron Nuc'ea(l; ':,‘:,dicme

(55 %)

Diagnostic
(11 %)

Katavopn tng abpolotikic 66onc (S)
0TO oUVOoAo Tou MAnBuopov twv HMA n,
Llooduvapa,

KOTAVOLA TNC LEoNC evepyNC SooNng
(Eus) ava katowko twv HIMA

Mnyn: NCRP Report 160, 2009

Major sources of

2006....,. oo

exposure (2006)
(37 %) SorEys
y 9
2 Other
A\ background

(13 %)

/ |
Consumer /
\‘ occupational / industrial

Ty (2 %)

Conventional
radiography / fluoroscopy
(5 %)

Interventional fluoroscopy

Computed (7 %)
tomography
(24 %)
Nuclear
medicine

(12 %)



>tnv EAAGOQ;
-1

2UVOALKN MEON €TAOLA
gevepyoc 6oon: 4.5 mSv

(2.7 mSv padlevepyela
nepLBaAriovtog)

MPIZMA (EEAE): OALOTIKNA €KTLMNON TNG AKTWIKAC EMIPApUVONG Tou mMAnBuopou




>tnv EAAGOQ;
]

<0,1 mSv

1‘ /

Méon etfiowa 86on: 0.2 mv
4.5 mSv

B Kooukn akuvoBodia G Pabdwio ) B Owobopikd uilikg

@mpmés eEetdoers M Katénoon (Biatpogn) B Efwtepikol xpol

0,3 mSv

MPIZMA (EEAE): OAloTIkN eKTiUnon
TNG AKTWVLKAG eMLBApuvong Tou
TMAnBuopou




2tnv EAAGOQ;
]

M£o1 £TioLlX £VEPYOS 8061 AvA ATOMO TOU TANOUGHOV ATIO TIG
LA TPLKEG SLAYVWOTIKEG TIPAKTIKEG (MSV)

Axtwoypagles: 0,08

IMupnviky atpkn: 0,11 MacoTtoypagieg: 0,04

\

AxTtivookotmoelg: 0,01

Emepfatikéc mpaktikec: 0,13

To 1/3 (1.5 mSv) TG péonc oo evepyng doong ava
ATOM0 TOoU MANBuopoUL odeiletat otn xpRon tng YT




UNEVEN B Computed tomography (CT) diagnostic exams (per 1,000 people)

0 50 100 150 200 250 300
DISTRIBUTION .

The number of scans per Greece —_
1,000 people varies widely WLNGWRSieycty ———————
around the world. In some AhCybley
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ApXEC AKTLVOTIPOOTACLOG

Apxn AiTioAdynong

'Ox1 aloyiotn xpnon. Na e€etalovTal auToi yia TouG Onoiouc NPOKUNTE
OUYKEKPIMEVO Kal ouaiwdeg opeNoc (evidence based medicine). AveEapTnTwe 000N,
NPENEl va akoAouBouvTal ol KATEUBUVTNPIEC YPAUMEC VIa 1ATPIKN €kBeon! kal Ta
KpITHPIa KaTaAANAOTNTAC yia Tn Xpnon T¢ YT

Apxn BeATioTOonoinong
Ano@uyn Kn dIayVwoTIKWV EEETACEWV Kal avaykne enavaAnwnc Touc. Emoyn
KaTaAANAouU NPpwTOKOAAOU Kal EEATOUIKEUNEVN NAPANETPOMNOINCN WOTE VA YiVEl

Xpnon TnG MIkpoTEPNC duvaTnc d0onG

Apxn Opiwv AocewV
Tripnon Twv opiwV yia TO KOIVO Kdl yia TouG pyalOpeVoUC




