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NEPIAHWH

AVTIKEiuEVO TNG TTOPOUCAG epyaciag, e€ival n avamTuén &vog QUTOPOTOU CUOTAMATOG
uttoBondnong amoégaong yia TN didyvwon TG Kalonbeiag 1 TnG Kakonbegiag 1ng
oUpPOdOXOU KUOTEWG, WOTE VA BEATIOTOTTOINOEI N BEPATTEUTIKA AVTIMETWITION TWV ACOEVWV.
H diadikacia treplIAapBavel Tn Anyn, €meéepyacia Kal avaAuon I0TOTTAB0AOYIKWY EIKOVWV
MIKPOOKOTTIOG, atrd deiyparta Bloyiag acBevwyv PE KAPKIVO TNG oupoddXoU KUOTEWG, ME
OTOXO TNV TAgIVOUNOT) TOUG WG XapnAou A uwnAou Babuou KakonBelag, cUP@wva TTAVTa JE
T0 TPOTUTTO TagIvounong Ttou [llaykoéouiou Opyaviopou Yyeiag, yia Tov KOPKivo Tng
0oUpPOdOXOU KUOTEWG.

2UYKEKPIYEVA, XpnoldoTtroindnkav 56 deiyuata acBevuv TTou dIayvwoTnKav PE KAPKivVo TNG
oUpodOXOU KUOTEWG. ATTO Ta OUVOAIKA 56 Ociyuata, 37 €& autwv dlayvwoTnKav wg
XaunAou BaBuou kal 19 wg uwnAou Babpol kakonBelog, CUPNPWVA PE TN YVWHATEUON
EuTTelpou TTABOAGYOU TTOU XPNOIYOTIoINOE TO cuoTnPa Tagivounong tou [MMaykdouiou
Opyaviopou Yyeiag. H TunuaTtotroinon Twv eIKOVwY TTou A@ONKav JECw TOU PIKPOOKOTTIOU
Kal oTOX0 €ixe TNV €gaywyn Twv TupAvwy, €yive pe éva fuzzy c-means clustering
aAyopIBuo, TTAEOVEKTNUA TOU OTTOIOU ATAV N uYwnAn TaxuTnTa emTegepyaciag. H akpiBeia tng
TMNUaTtotroinong Pe Tov aAyopiBuo fuzzy c-means clustering, ouykpiBnke pe auth Tou
epyaleiou emme€epyaoiag eikdvag Image pro. ‘Emera éyive e€aywyn 34 XapakTnpIOTIKWY,
MOP@OAOYIKWYV KAl UPNG OTT' TOUG TTUPAVES TNG €IkOVaG. MNa TV Tagivounon Twv dElyuaTwy
o€ XapNAS kal uwnAd BaBud kakonBeiag, oThBNKe €va cUCTNUA Avayvwpeiong TTPOTUTTWY,
Katd 10 otoio dokiudotnkav 5 Ola@opeTIKoi aAyopiBuol Tagivounong. lMNa kdBe Evav
Tagivount PpEONKE O KATAAANAOGTEPOG OUVOUAOHOG XOPAKTNPIOTIKWY, €QAPUOlOVTaG
€€AVTANTIKA avalnTnon via Tpeig PeBddoug afloAdynong tng amédoong Tou CUCTHUATOG.
TéNOG, MEAETAONKE KATA TTOOO METAPAAAETAI N QTTOOOON TOU OUCTAMATOG, KATA TO
ouvOUAOo N6 TwV £E6DWYV TWV TTAPATTIAVW TAEIVOUNTWYV BAoEl 5 SIAQOPETIKWY KAVOVWV.

To TTpoTEIVOPEVO CUOTNUA avAAuong €IKOVAG KAl avayvwpeiong TTPOTUTTWY KATAPEPE va
dlayxwpioel Ta deiypata xapunAou kai uynAou Babpou pe akpiBeia 89%, va avayvwpioel Ta
ociyuata uynAou Babuou pe akpiBeia 75% (evaioBnaoia) kai Ta deiypaTta xaunAou Babuou

pE To agloBaupacTo TooooTd Tou 96% (€181IKOTNTA).

OEMATIKH NEPIOXH: Emre¢epyacia Eikévag
AEZ=EIZ KAEIAIA: AvaAluon Eikovag, Kararunon Eikévag, Avayvwpion lNpotuttwy,

Kapkivog TG oupodoxou KUoTewG, loTotTaBoloyia



ABSTRACT

This study describes the development of a computerized, decision support system for
grading urinary bladder cancer as high or low malignancy according to the WHO/ISUP
grading system, based on features on microscopy tissue slides, in order to increase
patient's treatment quality.

Material and Methods: Tissues from the urinary bladder of 56 patients, were stained with
Haematoxylin and Eosin and assessed for their histological tumor grade (high or low), by
an experienced pathologist. The tissue slides were firstly digitized and then segmented
with a fuzzy c-means clustering algorithm. Segmentation's aim was to distinguish nuclei
from background tissue. The accuracy of the fuzzy c-means algorithm was compared to
the image processing tool, “Image pro”. The segmentation was followed by 34
morphological and textural feature extraction, from the segmented image's nuclei. In order
to classify cases as high and low grade, a pattern recognition system was created, where
5 different classifiers were tested (k nearest neighbour, linear discriminant analysis,
bayessian, support vector machine, probabilistic neural network). For each classifier, the
best feature combination was found by exhaustive search method in feature combinations
and evaluating the system’s performance with three methods (Leave One Out, Cross
Validation, External Cross Validation). Finally, a multi-classifier scheme was created to find

out how the combination of all 5 classifiers can affect system accuracy.

Conclusion: The computer-based decision support system, succeed great overall
accuracy. Specifically, the system achieved 89% accuracy in discriminating high from low
grade samples, while the prediction of high grade cases accuracy was measured 75% and
the prediction of low grade cases 96% respectively. The study also showed, that classifier

combinations can increase but not overcome system accuracy.

SUBJECT AREA: Image Processing
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