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EYXAPIXTIEX

Me 10 mépag NG mapoHoOS OMAMUOTIKAG epyaciog Bo MOela vo guyoploTnom
Katopyds tov emPAET®V Kadnyn pov, Ap. Xprieto AoiCov yua tic cuUPOVAES Kal TV

Kkafodnynon Tov e OAN TNV mopeia TG TOPOVGOS TTVYIUKNG EPYOCIOC.

Axoro0Bmg Ba NBela va evyaploticom 100 Tov kadnynt Ap. EvBoBovio Kvpidkov
660 Kot Tov wtpd tov Ivetitovtov Nevporoyiag kot evetikng Kompov, Ap. Mdpro
[Movtliopny ot omoior pe v Pondero ko v ocvpPorry tovg ocvvérafoav va

npoypatoromfel 0 oKOmAS TG TOPOVGAG TTUYIOKNG EPYOCIOGC.

Axoun Ba nfeha va gvyapiotion to latpwd Awyvootikd Kévipo Aylog OEpiocog
Agvkooiog yoo ta detypato tov ewoévov MT mov d6Onkav yio Tovg GKOTOLSG TNg
napovcog epyasiog Onmg emiong Kot TV owkelobeAng fonbeta mov pHog moapaymdpnoay
HE GKOTO TNV OTOTIUNGT TOV GUGTNUOTOG HEGM OVTIKEILEVOL YVOOTMV YEMUETPIKMOV

YOPOUKTNPLOTIKDV.
Téhog, Ba MBeha vo euYaPlOTNO® TNV OWKOYEVEIWL KOl TOLG GIAOLS HOL Yoo TNV
CLUTOPAGTOCT TOV OV £Je1EaV OGS EMIONG KoL TNV GUVTIPOPO OV, ALIUAVTI® Yo TV

VTOLOVY] TOV HOV £3MGE KB’ OAN TNV SLUPKELL TNG TAPOVCAG TTUYLOKNG EPYACIOG.



HHEPIAHYH

H [MoMomdn oxkAnpovvon (IIX) etvon po acBévela mov speaviletar otov eyképolo,
KOTA TNV 0Toiol To LOVAOTIKA KOADULOTO TOV VELPIK®OV KVTTAPWOV KOTOUGTPEPOVTOL LIE
OTOTEAECUO, TNV OVETOPKN EMKOWVOVIOL TOV TUNUATOV TOL VELPIKOD GULGTHUATOC.
Bdoel otatiotikdv otoyeiov, mhvo ond 2.5 ekatoppdplo avOpodmovg ovd To
TaykOGHo Kot yOopw otovg 1250 avBpomovg otnv Kvmpo mhoyovv amod X, H TIZ
KOTOTACOETOL MG 1) MO KOV VELPOAOYIKN acBévela 1 omoio epavileTol o€ GTOpM

niwiog 20 £g 40 eT®V e NMAAGLO TOGOGTA GTIS YOVAIKES OO TOVG AVTPEC.

Méow TV 10TPIKOV OTEKOVIGTIKOV GLGTNUATOV OTMC O HOYVNTIKOG TOROYPAPOC
(MT), e&ayovrar diodidotateg (2A) ewkoveg MT ko péypt to 1992 ot ewcodveg avtég yia
avédivon tov dykov dgv €0tvav TNV TPAYHOTIKY aicOnon vy to mwg eivar o dykog
tprootdotata (3A).  Aedopévov Ot ot tatpoi dev glyav v axpiPn omewodvion Tov
oykov, obte 10 péyebog Tov o€ TPayUATIKA peYEON vanpye €va Kevo ot dtodikacio

avéAvong kot Kat’ enéktaon ot Bepancio Tov Gykov Tov £YKEQPAAOV.

210)0¢ TG TOPOVCaG SIMAMUATIKNAG £pyaciog elvarl va avartdcel €vo ohoKANp®UEVO
W0TPIKO TANPOPOPLOIKO GUGTNUM, TO Omoio va givar oe Béon va avamapiotd oe 3A
popoen tig eotieg IIX Omwg emiong ko to meprypaupota tov eikovov MT tov
eyKepaAov 0oV evoopatwdovv ot eotieg [1X. 'Etot, o Oepanwv wtpdc Oa eivan oe Béon
Vo avomoploTd 000y ke 3A amEKOVICEIS €YKEPOAOV Y100 KAAVTEPT UETPNON KoL
napakorovOnon g acOévelag. Emiong, Ba vrdpyet n duvatdtto vIoAoyiopod TV
oykov tov eoTiov [IZ o116 4 d1apopeTikég xpovikég meptodovs mov yivetar e&étaon MT
oe ¢évo acBevr|, delyvoviag £tol v mopeion Tov Gykov PACEL  YEOUETPIKAOV
yopaxtnplotikdv. Emnpocheta, Oa vdpyet n dvvatdtnTa €QOpUOYNS aVAALGNG VPTG
otg eotieg I[IX yw v koAvtepn katovomon g acbeveiog péom g eEaymyng

SAPOPOV YOPAKTIPICTIKMV VONC.

[Na ™ Ooeknepaimon g mapovoAs epyaciag yPNOWOTomOnke 1O AOYIGUIKO
MATLAB® péco tov omoiov avalddnkoy ko enelepydotioy ot sicovec MT tHmov
DICOM ot omoieg mhpOniov amd 10 1aTpikd d1oyveootikd KEVIpo Aylog OEpiocog and
MT 3 Tesla. Ot ewcdveg €xovv avaxtndel and yovaika acOevn pe I1X og 2 dadoyucd
YPOVIKA OtacThpato. Ot Tpo-emeEepynciec OV £TVYXOV Ol EKOVEC TPV TNV OVOKTNON

T00¢ €ivar t0  Qultpdplopa  (uéow Ttov yapnromeportod @iktpov Wiener), 1

\



KOVOVIKOTOINOM 16TOYpAappatog kot 1 evbuypaupuon (Léocwm g pebdoov evdoyevmv
YapoKTNPIOTIKOV pe ovvdvaoud Affine). AxorovBwc, petd v avdkinon tov mpo-
eneepyacpévov eikovov MT, wtpodg and 1o Ivetitovto Nevporoyiog kot evetikng
Kompov ékave yepoxivintn katdtunon eotwv [IX. EmmAémv, €ytve katdrTunon
neptypappdtov eikovov MT (uéow g uebddov aviyvevong akumv Sobel xot
LOPPOAOYIK®OV TPAEemv) Kot 3A avakotaokevn (LECH NG TEXVIKNG OVOKOTOUOKELNG
ico-empoveldy pe yoptoypaenon veng). Ev cvvropio divovtar to Prjpoto mwov
akolovOnOnkav: o)  avaKTNON  QIATPOPICUEVAYV,  KOVOVIKOTOUUEVODV Kot
evBvypappopévav ewovov MT and acBeveig pe I1X og 2 dadoykd ypovikd onueia,
B) xepokivntn katdtunon eotiwv I1Z, v) 3A avokatackevun gotiov [1Z, §) katdrtunon
TEPLYPAUUATOV  €YKEPAAOL ewOvav MT, €) 3A ovoKOTOOKELT] TEPLYPOUUUATOV
EYKEPAAOL pe gppaveis Tig meproyég I, 0) e€aymyn YEOUETPIKOV YOPAKTNPIOTIKDV, 1)
e€aymyn YOpaKTNPIGTIKAOV VOGS Kot B) pétpa amotipunomnc.

Mo mv a&oAdynon tov cuotnpaTog €xel yivel amotiunon péow ewoévov MT yvootdv
YEOUETPIKOV Yapakmplotik®v (Phantom), 6mwg emiong kot onTiKn amotipumon omod
Oepdmovta vevpordyo 1atpd pe okomd TNV 0EOAGYNON TOL GUOTHUOTOS Kol TLYOV

TOPUTNPNOELS KOL EIGTYNCELG.

Ta amoteréopata g epyaciog £0e1&ov OTL 6TV KATATUNGT TEPTYPAUUATOV 1 HEBOSOG
Sobel givar kalvtepn and v pébodo Roberts. Eniong mapotmpnibnke 6tl 1o cdotnua
VTOAOYILEL TOL YEMUETPIKA YOPAKTNPIOTIKA KO YOPOKTNPIOTIKE VONG TV 0TIV T1X
Kot Tov 3A OyKoL GE YP1YOPO YPOVO £V GTNV O10OKOGI TG YELPOKIVIITNG KOTATUNONG
ypewletar meptocoTeEPOS Ypdvoc. Télog, KAmow amd To YEMUETPIKE YOPOKTNPIOTIKA
KO YOPOKTNPIOTIKA VENG TOVL VToAoyioTnKav otn peyorvtepn 3A eotia [1X yuvaikog
acfsvn €8e1Eav 0Tl 0 Oykog otV mpdT e&étacn MT frav 308.1mm3, 1 mepipetpoc
28.58+7.1mm, n evtpomio 4.15+0.48, n péon tyun 318+29 won n Ao&dtra 0.26+0.31
EVO UETA Ao 6 pnveg, otnv 0evtepn e&€tacn MT o 0yKog kot 1) TEPIIETPOG HEIDONKAY
og 295.5mm? kat 25.91+7.5mm avtictoya, 1 vipomio vrohoyiotnke oto 4.12+0.66,
péon Tyun 297+28 ko 1 Ao&otnta -0.15+0.35.

Melhovtikd, yio vo oAokAnpwbel 10 cvotnua avtd Bo Tpémel va yiveTar ovTtOUATN
katdtunon eotiwv IIX pe okomd 1N SUOPP®GT TOL GULGTNUOTOS GE TANPOG
OLTOUATOTOMUEVO TTEPPAAAOV Kol Vo, TO KotaoThosl mo ypnyopo. Emiong, éva

xpnoo epyoreio otov atpd oty 3A amekdvion meptypoppdtov Bo umopodcoe va
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elvar éva epyaieio mov Ba diver ™ dvvatdTTa €1600YNG EVIOC TOL 3A €YKEQAAOL L
oKomo vo. Umopel 0 1aTpOg va e16€pyeTal £vtog Tov 3A eykepdlov mpog Tig 3A eotieg

Ix.

Ag&Eerg kKhewod: Eyképarog, [ToAhamin Zxinpoven, Mayvntucog Topoypdeoc,

Kotdtunon, Tpiodidotarn Avakataokevn, ATotipnon
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ABSTRACT

The aim of this diplomatic assignment is to develop a complete medical information
system, which it can represent a 3D form of the lesions and of the brain’s contours with
obvious lesions’ area. By this, the attending physician will be able to represent
consecutives 3D brain’s illustrations for better measurement and observation of the
illness. Furthermore, it could give the possibility to calculate the volume of plaques in
four different times where MRI is perform, showing the course of the tumor based on

geometric characteristics.

In order to perform this specific assignment MATLAB® was used. Through this MRI
pictures type DICOM were analysed. The pictures were taken from the diagnostic

center Agios Therisos from MRI 3 Tesla.

The steps that were followed are: a) recovery of filter, normalized and registered MRI
pictures from patients with MS in 4 consecutively time, b) lesion segmentation c) 3D
reconstruction of plague MS d) contours image segmentation, e) 3D contours
reconstruction with obvious MS regions, f) export of geometric characteristics MS and

g) valuation measures.

For the evaluation of the system there’s been valuation through pictures MRI known
geometric characteristics (Phantom) as also visual valuation from a neurologist doctor

which targets the evaluation of the system, observations and suggestions.

The results of the assignment showed that segmentation contours, Sobel method is
consider better than the Roberts method. Some of the geometric characteristics that
were calculated in the biggest MS region of woman patient showed that the 3D MS
plaque in the first MRI examination had average perimeter 28.58mm and volume
308.1mm? and in the second MRI examination, decreased to 295.5mm? and 25.91mm

respectively.

In the future to complete this system there’s must be an automatic lesion segmentation

which targets the configuration of the system in full automatized and make it faster.

Keywords: Brain, Multiple Sclerosis, Magnetic Resonance Imaging, Segmentation, 3D

reconstruction, VValuation.
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