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NEPIAHYH

To Trveupovik® gp@uonua cival n acBevela n otroia TTPOORAAElI TOUG TTVEUUOVEG, KABWG
TTOYIOEUEl TOV EKTTVEOUEVO QEPA OTO ECOWTEPIKO TOUG, dNUIOUPYWVTAG £TOI AVATIVEUOTIKA
TpoBANuaTa otov aoBevr. AVTIKEINEVO TNG Epyaciag, €ival n avatrtugn Kal n agloAoynon
€VOG UTTOAOYIOTIKOU CUCTHPATOG aVAAUONG IOTPIKAG EIKOVAG YIA TNV EKTIMNON TNG KATAVOMNG
KAl TNG TT000TNTAG TOU EPPUONPATOG OTOV TrveUupova. H afovikr Topoypagia PTTopEi va
OUVEIOQEPEL OTNV  €ykalpn OIAyvwaon Tou EPQUONPATOg, €101 Ta Oegdopéva yia Thv
UTTOOTAPIEN TOU CUCTHPATOG, TTPOEPXOVTAI ATTO EIKOVEG AEOVIKNAG TOPoypaiasg 18 acbevwy.
Na 1OV EVIOTTIONO TWV EPQUONPATWY OTNV  €IKOvVa UuAotroinenke évag aAyopiBuog
TUNUATOTTOINONG  EIKOVOOTOIXEIWV PACIOUEVOG OTAV  avayvwpion TPoTUTTwy.  APXIKA,
TTPAyUATOTTOINBNKE delyuaToAnyia OTIG TTEPIOXES EVOIQPEPOVTOG WE OKOTTO TNV €Eaywyn
XAPOKTNPIOTIKWY, QVTITTPOCWTTEUTIKWY YIa KABe pia atmmd autég. Katd ouvémeia gfxbnoav
Kal HEAETABNKAV €iKOOI XapakTNPIOTIKA UPrG aTrd : 1/ To I0TOYPAMA, 2/ TN PATPO XWPIKAG
OuVv-eu@Aviong Kai 3/ TN PATPA PAKOUG BIOdPOMNAG, aTTO TIG TTEPIOXEG TOU EPMPUOTUATOG KAl
aTTd TIG TTEPIOXEG TOU TTVEUNOVIKOU TTapeyXuuaTtog. Katotiv, uAoTTroinOnke kai agloAoynonke
éva oUOTNPO TTOOOTIKOTTOINONG TOU EPQUOAATOS Baciouévo oe alyopiBuoug Tagivéunong
EIKOVOOTOIXEIWV OTIC OUO OIOPOPETIKEG TIVEUMOVIKEG TTEPIOXEG. lMa Tn didkpion Twv
TTEPIOXWYV, UAOTTOINONKAV Kal SOKINACTNKAV TAGIVOPNTEG, OTTWG O TA&IVOUNTAG €AAXIOTNG
atréoTaong (Minimum Distance Classifier - MDC), o TagivounTtrig k TTANCIECTEPWV YEITOVWV
(k-Nearest Neighbor - KNN) kaBwg kai éva 1BavokpaTiKO veupwviko dikTuo (Probability
Neural Network - PNN).

H TTOOOTIKOTTOINON TOU EUQUOTNUATOG OTTWGS UTTOAOYIOTNKE ATTO TO TTPOTEIVOUEVO CUCTNUA
avaAuong €IKOVOG, CUOXETIOONKE PE Ta aQvTiOToIXa QTTOTEAECUATA ATTO TO AOYIOMIKO TOU
afovikoU Topoypd@ou Kabwg Kal atrd Ta EUprPATa TNG COTTIPOPETPNONG, N OTToia Yag Oivel
OTOIXEIO YIa TN AEITOUPYIKA KATACTAON TOU TTveUpova. Ta dedouéva TwWV OTTIPOUETPAOEWY
TTpoNABav atd €1IdIKO TTveupovoAdyo 1aTpd. Ta atroreAéopata TTapouciAlouv CnUAvTIKA
OUOXETION METAEU TNG TTOCOTIKOTTOINONG TOU €UPUOANATOS OTTO TO TTPOTEIVOUEVO OUCTNHA
Kal TOu AoyIoNIKOU Tou agovikoU Topoypdgou. Etriong mapoucidletal apvnTik) CUGXETION
ME T €upApaTa TNG OTmmpopéTpnons. H tpoteivopevn péBOBOG TTOCOTIKOTTOINONG TOU
EMQuUONuaTog Ba PTTopoUce va XpnoipgotroinBei w¢ epyaAegio uttofoRdnong Tou €IdIKoU
IaTpoU aTn d1dyvwaon aAAd kal oTov KaBopioud Tou aTadiou TnNG vOCoOuU.

OEMATIKH MNMEPIOXH: AvaAuon laTpikng Eikovag

AEZEIZ KAEIAIA: Zrtamiotikp AvaAuon Yong, Tunuartorroinon Eikévag, [Mveupovikd
Epeuonua, MNoooTIKoTroinon €PQUONPOTOG 0€ AEOVIKEG TOPOYPAPIEG,
2TTIPOPETPNON.



ABSTRACT

Emphysema is a disease that affects the lungs creating breathing problems for the patient,
as exhaled air is trapped inside the lungs. In the present study the development and
evaluation of an image analysis system to assess the distribution and quantification of
emphysema in lungs, is described. Computed tomography may contribute to early
diagnosis of emphysema, so CT images from 18 patients were studied and analyzed.

For emphysema detection, a pixel segmentation algorithm was implemented that was
based on pattern recognition. Initially, representative features from predefined regions of
interest (ROIs) by the expert radiologist were extracted. Hence, twenty textural features
were exctracted from: 1/ the histogram, 2/ the co-occurrence matrix and 3/ the run length
matrix, of the emphysema and lung parenchyma regions. Subsequently, an image analysis
system for emphysema quantification was implemented and evaluated.

The minimum distance classifier (MDC), the k nearest neighbor classifier (kNN) and the
probabilistic neural network classifier (PNN) were implemented and tested for classifying
image pixels either to emphysema or to lung parenchyma regions.

Quantification of emphysema, as computed by the proposed image analysis system, was
associated with the corresponding results from the CT software and with the spirometry
findings, which gives evidence for the functional state of lungs. Spirometry data were
derived from pulmonologist. Results show a significant correlation between emphysema
quantification by the proposed system and by CT software. A negative correlation was
found between the proposed image analysis system and the spirometry findings. The
proposed method of emphysema quantification may be used as a second opinion tool
aiding the physician in diagnosing and determining the stage of the disease.

SUBJECT AREA: Medical Image Analysis

KEYWORDS: Statistical Image Analysis, Image Segmentation, Pulmonary Emphysema,
CT Quantification of Emphysema, Pulmonary Function Test.



