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NEPIAHWH

AvVTIKEINEVO TNG TTApoUcasG OITTAWHATIKAG €ival N PEAETN KAl avaTITugn €vog
OUCTAUATOG ETTEEEPYATIOG JOOTOYPAPIKWY EIKOVWY TTUPNVIKOU JayVvNTIKOU GUVTOVIOHOU
yla tn dlEpelvnon TNG CUOXETIONG METAEU TNG ayyeloknG Ooung Tou POOTOU HE TOV
KOPKivO TOUu pacoToU, woTe va PeATioToTroNBei n OepaTTEUTIKA QVTIMETWITION TWV
aoBevwyv Pe utToYia aAAOILCEWY OTOV PJACTO.

2UYKEKPIUEVA XpnolpoTtroindnkav eikéveg amd 30 aoBeveig TTou gixav uTToPAnOEi o€
HaoToypa@Ikd €AeyX0 peE OoUCTAPA TTUPNVIKOU PayvnTIKOU cuvToviopou 3 Tesla oTto
evikd TMavemmoTnuiokd Noookopeio Adpioag. Ao Toug 30, o 16 diayvwoTnkav He
KakonBeia oUPpwva HE TN YVWHATEUON E€UTTEIPOU  I0TOTTOB0AOYOU kai o1 14
dlayvwoTnKav Pe KaAonBeia HEow PJOOTOYPAPIKAG EKTINNONG.

270 oucoTnua TTEPIEANPONoaV TEXVIKEG TIPOPROARG MEYIOTNG €viaong, MEiwong
BopuBou, auénong avrtiBeong, KATwW@AiWoNG, AVATITUCOOPEVNG TTEPIOXNG ME OTTOPOUG
yld TNV TUNUATOTTIOINON TWwV ayye€iwv Kal Tov OlaxwpIoud TOug atrd Tov UTTOAOITTO
MOOTIKO adéva. 2Tn ouvéxela atrd TNV ayyelakr doun e€nxonoav 11 XapakTnpIoTIKA yia
KABe acBevr], e oTOX0 TNV avAAuon Kal dIEPEUVNON CUOXETIOPOU WETALU ETTIPAVEIAG
ayyeiwv Kal evoexouevng UTTapENG Kakonbwv f KaAonBwv aAAOILOEWV.

Katotmv T1a  XApOKTNPIOTIKG auTtd atrotéAecav Tnv €i0odo o€ €va  ouoTnua
avayvwpIonG TTPOTUTTWY TTOU OXEDIACTNKE, £TO1 WOTE VA TTPORAETTEI TOV TUTTO KOPKIVOU
TOu pacTou (kakonBecia/kahonBeia).  YAomoibnkav o1 Tagivountés:  EAdxioTng
AtmréoTaong, MNMAnoiéoTtepou leitova, Mtmagoliavog, Meavokpatikd Neupwvikd AiKTuo Kai
EAlaxiotwv Méowv Terpaywvwyv yia Tnv Tagivounon Twv TIEPICTATIKWY OTIG OUO0
KATNYOPIEG.

MNa kaBe Tagivount PpéBNKe O PEATIOTOC OUVOUOOPOG XAPOKTNPIOTIKWY ME TN
MEBODO eCavtAnTIKAG avalntnong. To cuoTnua agloAoybnke pe TIGC PeEBOdoug Self
Consistency, Leave-One-Out kai Cross Validation. H ammdédoon TOU OUCTAUATOG O€
«AQyvwoTay» dedouéva ekTIUAONKE Pe TN xprion Tng ueBodou External Cross Validation.

To Tpoteivopevo ouoTtnua Tagivounoe pe 93.33% emruxia Ta mepioTatiké oTig dUo
KAQo¢€Ig, xpnoigotTolwvTag Tov Tagivounth 3 MNMAnoiéotepwy MeItéovwy, evw n akpipeia
o710 OlOXWPIOUO VEWV TIEPIOTATIKWY ME TN PEBodO ECV exkmiydrar 73.1+£3.2%. Ta
XOPAKTNPIOTIKA TTOU €XOUV PEYAAUTEPN CUXVOTNTA EJPAVIONG OTOUG TALIVOUNTEG €ival O
apIBu6CS Twv dIaKAABWOEWYV Kal N JEon ywvia SIakKAAdWOEwWV.

OEMATIKH MNEPIOXH: Eme¢epyaaia kai AvaAuon laTtpikng Eikévag

AE=EIZX KAEIAIA: AtreikOvion TtupnvikoUu PayvnTikoU OUVTOVIOPOU, KOPKivog Tou
MOOTOU, PJayvnTIK HAocTOYypOQia, TUNUATOTTOINON ayyeEiwy, ¢aywyn

XOPAKTNPIOTIKWY, AVAyVWPIOoN TTPOTUTTWV



ABSTRACT

The aim of this diploma thesis is the development of a breast Magnetic Resonance
Imaging (MRI) image processing system for the investigation of any potential correlation
between breast vascular structure and breast cancer, for optimizing the treatment of
patients.

Specifically, images were used from 30 patients, who had undergone breast MRI
examination, using a 3-Tesla unit, at the General University Hospital of Larissa. The 16
patients had diagnosed with malignant breast cancer according to the opinion of an
expert histopathologist and the remaining 14 patients had diagnosed with benign breast
cancer only through mammographic assessment.

The system was structured on the techniques of maximum intensity projection, noise
reduction, contrast enhancement, adaptive thresholding, seeded region growing for
vessels extraction and the discrimination of vessels from the remaining breast tissues.
Then 11 features were extracted from the vascular structure for each patient, in order to
analyze and investigate any potential correlation of breast vascularity with the existence
of benign or malignant lesions.

After that, these features were entered in a pattern recognition system that was
designed in order to provide the kind of breast cancer (malignant / benign). Five
different classifiers were implemented: Minimum Distance, k-Nearest Neighbors,
Bayessian, Probabilistic Neural Networks and Least Mean Square for the classification
of the cases in two classes.

For each classifier the optimal combination of features was found using the
exhaustive search as feature selection method. The system was evaluated by the
methods: Self Consistency, Leave-One-Out and Cross Validation. In addition, the
system performance in "unknown" data was evaluated by External Cross Validation
method.

In the proposed classification system the highest accuracy 93.33 % was achieved by
3 Nearest Neighbors along with exhaustive search method, while the discrimination
accuracy to the unknown data estimated 73.1 £+ 3.2% by the method ECV. The features,
which were presented the higher incidence in optimal subset of features, were the
number of bifurcations and the mean orientation of bifurcations.

SUBJECT AREA: Medical Image Processing and Analysis

KEYWORDS: Magnetic Resonance Imaging, breast cancer, breast MRI, vessels

extraction, feature extraction, pattern recognition



