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NEPIAHWH

O1 TTaBroeIg Tou paoTou, Kai 1I8IaiTEPa 0 KAaPKivog, €ival atrd TIG TTIO OUXVA ATTAVTWHUEVES
TTOB0AOYIKEG KATAOTAOEIS YIA TIG YUVAIKEG TTAYKOOUIwWG. Opwg, n éykaipn Kal £yKupn
dldyvwaon Toug, KaBioTd duvaTh Tnv Bepartreia TNG aoBevoUg Kal yia auTdév Tov OKOTTO,
ETTIOTPATEUOVTAl  TEXVIKEG OKTIVOOIAYVWOTIKAG. H péBodog Trou  yxpnoidoTTolEiTal
ouxvoTEPa €ival n PayvnTiK pacTtoypagia, AdOyw Tng PN €mpBapuvong Tou acBevoug
aAAG Kal TwV €IKOVWV UWNAAG gukpivelag TTou TTapdyovtal. O payvnTikdg ToOoypAagog,
ekTeAEl €va TTARBOC capwoewv oTov HaoTo. KdBe odpwaon atroTeAEiTal e TNV o€Ipd TNG,
atrod éva TTANBOG TOPWV.

‘ExovTag o akTIVOAGYOG OTNV KATOXN TOU TO OUVOAO TwV TOHPWY, TTOU TTapAyovTal atro
TOV PayvnTIKO TOUOYPAQPO, TTPOKEIMEVOU VA avIXVeUoel TTOBOAOYIKEG TTEPIOXEG OTOV
MaoTé akoAouBei Tpia Bacikd Bruata, dOUAEUOVTAG EXWPIOTA O€ KABE PaoTOYPAPIKN
TOMN. Z€ TTPWTN QACN, O TEXVIKOG ETTIAEYElI UE TO PATI TIG TTOAU QWTEIVEG TTEPIOXEG TOU
MaoTou. ‘Etreima, pge Tnv Xpron €181koU AOYIOHIKOU, AauBAVEl TNV KAWTTUAN WETABOAAGS TNG
PWTEIVOTNTAG, KABE TTEPIOXNG TTOU €TTEAECE, KATA MPAKOG TWV CAPWOEWV YA TNV
e€etalOuevn Toun. TEAOG, ue TNV PorBeia Tou idlou AoyIoNIKOU, TTAPAYETAl O XPWHATIKOG
XApTNG KAioEwv avodou, KoBWG Kal O XPWHATIKOG XAPTNG KAioEwv KaBodou TNng
KAUTTUANG METABOAAC @wTelvOTNTAS. Me BAon TIC KAUTTUAEG KAl TOUG XPWHMOATIKOUG
XAPTEG, O OKTIVOAOYOG atToQacilel av pia reploxn €ival raboAoyiki. Av 10 TTARB0G Twv
TOMWV HI0G odpwong gival T, Kal To TTARBOG TwV Capwoewy gival S, TOTE TO OUVOAO TWV
Topwy, eivar S*T. H tapamdavw diadikaoia, TTPETTEl va EQAPPOOTEI 0 KABE TouN
cexwploTtd. Av AdBoupe uttown, 611 To TTAABOG T gival TNG TAENG PEPIKWYV EKATOVTAdWY,
TOTE YiveTal EUKOAQ avTIANTITO, OTI TTPOKEITAI yIa HIa TTOAU XpovoBopa Kal KOUPAOTIKN,
yla TOV aKTIVOAOYo diadikaaoia.

2KOTTOG TOU AOYIOMIKOU TTOU avaTiTuXOnke oTa TTAdiola, TNG TTapoloag epyaaciag, gival n
auTtopaTtoTroinon TnG d1adIKaoiag TTou TTEPIYPAPNKE TTAPATTAVW. To AoyIouIKO AauBdvel
oav €i0000, OAEG TIC COPWOEIG MIAG CUYKEKPINEVNG TOUAG, Kal didel oav £E000 TIG
ETMKiVOUVEG, yia UTTapén KATtrolag TTaBoAoyiag, TTEPIOXEG TOU PaoTOU TTOU TTPOKUTITOUV
Me Bdaon Tnv idla dladikacia TTou akoAouBei o akTivoAOyog. ETtiong, tTapdyovtal ol
KAMTTUAEG METABOANG QWTEIVOTNTAG TNG TOMNG KATA PAKOG TWV CAPWOEWV aAAG Kal ol
XPwHaTikoi xapteg. ‘ETol, N douAeid Tou akTIVOAOGYOU YiveTal EUKOAQ, YPriyopa Kol ME
MeEyaAUTepn akpifela. Ta atroTeAéouATa ToOu AOYIOMIKOU PTTOpoUV va XpnolhoTroinbouv
yla Tnv utmmooTApIEn TNG 10TPIKAG dIdyvwong Kal Ol yia Tnv  dnuioupyia Tng.
AloonueiwTo, €ival To yeyovog, OTI TO AOYIOUIKO AEITOUPYEI JE EAAXIOTO 1ATPIKO PIOKO.
Autd onuaivel OTI pIa TTEPIOXA TTOU ETTICNUAIVETAI ATTO TO AOYIOWIKO oav €TTIKivOuvn
TTEPIOXA, YIo UTTapEn KapKIVIKOU 10ToU, Ogv gival ammapaitnta €mikivouvn. AvTiBeTa, av
MIa TTEPIOXN OEv emmonuaiveTal atmmd TO AOYIOMIKO, TOTE Oiyoupa Egival QUOIOAOYIKA

TTEPIOXN).

To Aoyiopikd TTOU avaTTuXOnke, OTTwWG KABE 10TPIKO AOYIOUIKO, TTEPACE ATTO KAIVIKEG
OOKINEG pE Ta atroTeAéopaTa va givalr eviuTtwolokd. MNa tnv akpifeia, o€ OAeg TIg
TTOBOAOYIKEG TTEPITITWOEIG OI TTABOAOYIKEG ETTIKIVOUVEG TTEPIOXEG avIXveUTnKav atrd To
AOYIOUIKO ETTITUXWG.

OEMATIKH MNMEPIOXH: Eme¢epyaaoia latpikng Eikdvag

AEZEIX KAEIAIA: pooTOG, KAPKIVIKOG 10TOG, TTEPIOXN €VOIAQEPOVTOG, KAWTTUAN

PWTEIVOTNTAG, XPWHMOTIKOG XAPTNG



ABSTRACT

Breast diseases, and especially cancer, are very common pathologies for women
worldwide. Nonetheless, timely diagnosis allows proper treatment, which is the reason
why radiology methods are used. The most established radiology method is the
magnetic resonance imaging (MRI), which produces magnetic mammographies. It
presents less risk for the patient and at the same time produces high resolution images.
MRI operates on a number of breast scans and each scan consists of a number of
slices.

Radiologists use the set of the slices, produced by MRI, in order to detect pathological
regions within the breasts. To achieve this, they follow three major steps for each MRI
slice. First, regions with acute intensity are selected. Then, using appropriate software,
they produce an intensity change curve, for each selected region, among all scans, for
the current slice. Finally, the same software produces the ascent and descent slope of
the intensity change curve color maps. Using the curves and the color maps,
radiologists decide whether a region is normal or not. Let us consider that the number of
slices of a single scan is T, and the number of scans is S. Then, the total number of
slices that must be processed is S*T. As stated, the above procedure should take place
for each slice. If we consider that T is of the order of hundreds, it is evident that the
above procedure is very time consuming and tiring for the radiologists.

The purpose of the software developed within the present master’s thesis, is the
automation of the above procedure. The input of the software is the set of all scans of
the MRI images for a specific slice. The output of the software is the set of the breast
regions which are suspect for existence of pathology. In addition, the software produces
the intensity change curves of the regions as well as the slope color maps. This makes
the job of radiologists easier, faster and more accurate. The results of the software can
be used to support medical decisions and not to create them. The software is intended
to operate with minimum risk; if a region is marked by the software, it not necessarily
abnormal, but if a region is not marked, then it is certainly normal.

The developed software was subjected to initial clinical trials with impressive results. It
successfully detected all the medically diagnosed breast regions for the pathological
cases.

SUBJECT AREA: Medical Image Processing

KEYWORDS: breast, cancer tissue, region of interest, intensity curve, color map



