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NEPIAHYH

O oKkoTrog auTtrg TNG epyaciag €ival n dnuioupyia evog ZuoTRUATog YTTOOTAPIENG
ATTOpaong, To oTroio va PacifeTal o€  TTOIOTIKA KAl TTOOOTIKA XOPAKTNPIOTIKA yia TOV
lIaXWPICHO PETALU XapnAou Kal uynAou Babuol KakornBeiag aoTPOKUTTWHATWV.

Xpnoiyotroindnke KAIVIKO UAIKG 96 Blowiwv tmou TTponABe atmmd 96 acbeveic. Kdbe
TTEPIOTATIKO EEETAOTNKE ATTO £vav EUTTEIPO I0TOTTABOAGYO TTOU aIOAOYNOE TNV EUPAvIon
OUYKEKPIMEVWV OIaYVWOTIKWY IOTOAOYIKWV XapakTnEIoTIKwyV. O 1oTotrTaBoAdyog €Aafe
UTTOWN TOU OKTW IOTOAOYIKA XAPOKTNPIOTIKA TTPOKEINEVOU VO CUNTTEPAVEI TOV TUTTO TOU
Oykou oUp@wva e 1o TTPOTUTTO Tou lMaykdéopiou Opyaviopou Yyeiag (M1.0.Y) (World
Health Organization (WHO)) .

Apxiké, dnuioupynénke éva Zuotnua Avayvwpiong lMNpotutmmwy (ZAIl1), armoteAouvrav
amoé Toug Taglivountég EAaxiotng Amootaong, Kovtivotepou [eitova, [MBavoTika
Neupwvikd Aiktua kai Mnxavr] Alavuoudtwy YTTooTAPIENG, ME OKOTTO TWV dIaXWPIoHO
QOTPOKUTTWHATWY XapnAou kal uywnAou BaBuou kakonBeiag BaciCOPevo oTa IOTOAOYIKA
XOPAKTNPIOTIKA. AKOAOUBwG, avalntibnke o PBEATIOTOG ouvduaouds (2 wg 4)
TTOOOTIKWY XAPOKTNPIOTIKWY TToU TTPONABav atrd Tnv eTmegepyacia kKal avaAuon tng
IOTOTTOB0AOYIKNG €IKOVOG TOou KABe TreploTaTikKOU. Ta 26 autd XapoKTnEIoTIKA
Tpo@odOTNOaV TNV €icodo Tou ZAll. TéAog, €@apudoBnke O OUVOUACNOG TTOIOTIKWYV
(10TOAOYIKWV) Kal TTOCOTIKWYV XAPOKTNPICTIKWY O OTT0I0g Tpo@odATNOE TNV €i00d0 Twv
Tagivountwyv ToUu Al pye OKOTTO TOV €EAAXIOTO OUVOUOOUO XOPAKTNPIOTIKWY TToUu Ba
ETITUYXAVEI TN BEATIOTN TTPORAEWN.

H péyiotn okpiBeia mTpORAewns €mMITEUXONKE, KOTA TOV OUVOUQOWPO TIOIOTIKWY Kal
TTOOOTIKWY XOAPAKTNPIOTIKWY, atmd Tov Tagivounti Mnxavr Alavuopdtwy YTTOoTAPIENS
ME TTO00C0TO 96,3% TTPOEPXOPEVO aTTO T XapakTnNPIoTIKA  KuttapoBpiBeia (Cellularity),
MoAuttupnva kutTapa (Multinucleated cells), Kuptwon (kurtosis) kai mean Sort Run
Emphasis.

O idiog Tagivountng cixe amodoon 90,5% katd TNV €QApPoy PMOVO TWV TTOIOTIKWV
XAPOKTNPIOTIKWY TTOU TTPONABE atrd Ta XapakTnpIoTIKA Mitwaon, ATTotTrTwon Kai [yavTiol
Muprveg. TEAOG, KATA TNV £QAPPOYH POVO TWV TTOCOTIKWY XAPAKTNPIOTIKWY ETTITEUXONKE
ammodoon 87% amd Tov Tagivounty Mnxavy Alavuopdtwv YTTOoThpPIENG Kal Ta
xapakTtnpioTika difference Run Percentage, Eccentricity, kai Solidity.

2UMQWVA  PE TA ATTOTEAEOMATA, TO TIPOTEIVOPEVO OUCTNPA KAl O OuvOUAOUOG
IOTOAOYIKWYV KOl TTOOOTIKWY XOPAKTNPIOTIKWY MTTOPEl va oTabei apwydg katd Tnv
dladikacia Tng didyvwong Tou Babpou kakonoelag OyKwv Tou eyKEPAAOU.

OEMATIKH NMEPIOXH:  Avayvwpion TTpoTuTTWy,
emegepyaoia Kal avaAuon IATPIKNG EIKOVAG

AEZ=EIZ KAEIAIA: XuoTruara utroforiBnong amogaong oTnv JIKPOOKOTTIA,
avayvwplion TTPOTUTTWY, ETTEEEPYATia EIKOVAG, TagIvOunon

QO TPOKUTTWHATWY, I0TOAOYIKA XOPAKTNPIOTIKA



ABSTRACT

Aim: The aim of this study was to develop a decision support system based on
histological and quantitative nuclear features for discrimination of low from high
malignancy brain astrocytomas.

Material and Methods: Clinical material comprised 96 biopsies of astrocytomas
corresponding to 96 patients. Each case (patient) was reviewed on a microscope by an
experienced histopathologist, who evaluated the malignancy status and the appearance
of specific diagnostic histological characteristics. A pattern recognition system was
constructed in order to discriminate low from high grade tumors based on both
qualitative and quantitative histological features. The system was assembled with the
Minimum Distance, k-Nearest Neighbor, Probabilistic Neural Network and the Support
Vector Machine classifiers. Initially the performance of the system in predictiong the
tumours’ grade was tested using only qualitative histological features (i.e. mitoses,
apoptosis, necrosis etc). Following, the performance of the system was evaluated using
only quantitative nuclear features (i.e. features extracted from first and second order
statistics and morphological appearance of nuclei). Finally, the system was adjusted to
accept both qualitative and quantitative features as input. The best feature combination
was determined using an exhaustive search algorithm and the leave-one-out method.
To estimate the generalization capacity of the best structure of the pattern recognition
system, in terms of optimal prediction, an external cross validation method was applied.

Results: Using only qualitative features best overall accuracy was obtained using the
SVM classifier with 90.5% prediction and using as features mitoses, apoptosis and giant
nuclei. Using only quantitative features, the SVM classifier had the best performance
87%, highlighting as most important features the difference run percentage extracted
from the run length matrix, the eccentricity and solidity. Finally, it was investigated if the
combination between histological and quantitative features as input of the pattern
recognition system could achieve better prediction accuracy than using only qualitative
or only quantitative features. The hybrid system achieved the best result (96.3%), using
the SVM classifier and the features cellularity, multinucleated cells, kurtosis and mean
short run emphasis.

Conclusion: Results (accuracy prediction 96.3%) have shown that the proposed system

might be used as an accurate and reliable second opinion tool in the diagnosis of the
grade of astrocytomas.

SUBJECT AREA: Pattern recognition, medical image processing and analysis

KEYWORDS: computer-assisted microscopy, pattern recognition, image processing,
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