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NEPIAHWH

2KOTTOG TNG DITTAWMATIKAG EPYQOiag aTmoTeAEl N avaTTuén piag pebodoAoyiag yia
TN dnuIoupyia evog povréAou TTpocopoiwaong Tou Movrpn Mveupovikou Olou (MIMO) o€
€IKOVEG atovikng Topoypagiag (CT) kal Topoypagiag eKTTOPTTAG TTodiITpoviwy (PET).

H avatrtuén tou povréAou trpooopoiwong Tou MIMNO ulotroindnke pe peBOGdoUg
TTpooopoiwong Monte Carlo (MC), Aaupdavovtag utroywn Ta €CWTEPIKA HOPPOAOYIKA
yvwpiopata, Ta EOWTEPIKA  XAPOKTNPIOTIKA Kol TO PBabud TmpoécAnyng Tou
padlopapudkou (Standardized Uptake Value — SUV), 0TTwG auTtd TTepIypa@ovTal OTn
01e6vn) BiIBAIoypagia. Mg Tn dnuioupyia TOU HOVTEAOU OXNPATIOTNKAV PEAAIOTIKEG EIKOVEG
O10QOpWV TUTTWV TTPOCOMOIWKEVWY MIMO 10U evowpaTWONKAV €VTOG TTPWTOYEVWV
dedopévwy atrd 5 diapopeTikoug aoBeveig o€ TopéG eikovag CT kal PET. Ta dedopéva
TTOU XpnolpoTroinenkav eAf@dnoav pe 1o Topoypd@o PET/CT Tou TuipaTtog Mupnvikig
latpikiig Tou [IBEAA Kai yia TNV aQvOKATAOKEUT TWV EIKOVWY XPNOIUOTTOINONKE TO avoIxXTo
Aoyiopikd STIR (http://stir.sourceforge.net). TNa Tnv TeAIKAR agloAdynon Tou povTéAou
TTPAYHATOTTOINONKE PEAETN TTOPATNENTWY ATTO TPEIG AVEEAPTNTOUG IATPOUG.

2UVOAIKG TTapdxBnkav 80 trpocopoiwpévol MIMO, pe 1o TToocooTd KaAoABEIag Kal
kakonBeiag va civar 80% kai 20% avrioTtoixa. ETmiong emAéxBnkav 20 aAnBiva
TTEPIOTATIKA pE diadyvwaon MIMO, étmou Ta 14 amd autd ftav KaAoridn kal Ta 6 Kakonon.
MeTagl Twv 120 TTEPIOTATIKWYV TTOU Onuioupyndnkav, 25 emmaveAnebnoav woTte va
OIOToTWOEI N CUVETTEID TWV TPIWV TTapaTnENTWY. ATTO TOUG TTaPATNENTES CNTRONKE
apxika va evrotrioouv Tov MIO, 0OTn Ouvéxeld va TOV  XOPOKTNEIOOUV WG
TTPOCOPOIWKEVO 1 aAnBivd kal TEAOG va Tov Taglvouroouv wg Tmoavwg kalonbn A
OAvVWG Kakonon.

2UPQwVa pe Ta atroTeAéopaTa, TTEPIcoOTEPOl aTmd 50% TwV TTPOCOUOIWPEVWV
O0Cwv dev PUTTOPOUCAV VA dIaXWPEICTOUV KAl XOPAKTNPIOTNKAV aTTd TOUG TTAPATNPNTEG WG
aAnBivoi. Ooov agopd Tnv KaTdragn Twv Olwv o€ mMOaAvweg KAAoAOn n Tmlavwg
Kakonoln, n T1agivounon Twv TIPOCOMOIWMEVWY Olwv NATAV O CUMQWvVIa HE TNV
Tagivounon Twv TpIwv avetdptntwy latpwyv. Agilel TEAog va avagépoupe o1 28
TTEPIOTATIKA XAPAKTNPIOTNKAV KAl OTTO TOUG TPEIG TTApATNPNTEG WG aANnBIvd, OvTag
TTPOCOMOIWHEVA.
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ABSTRACT

The purpose of this thesis is the development of a method for the modeling of
Solitary Pulmonary Nodule (SPN) in Computed Tomography (CT) and Positron
Emission Tomography (PET) images.

The modeling of SPN was implemented by Monte Carlo simulation methods
taking into consideration its morphological characteristics, internal features and
Standardized Uptake Value (SUV) activity distribution. With this method, realistic
images of various types of simulated SPNs were generated and embedded into raw
data acquired from 5 different patients into CT and PET slices. The raw data were
acquired using a clinical PET/CT scanner of the Nuclear Medicine Department of
BBRFA, and for image reconstruction the software open STIR was used
(http://stir.sourceforge.net). For the final validation of the model, an observer study from
three independent medical experts was performed.

A total of 80 simulated SPNs were produced and in this quantity, the percentage
of benignity and malignancy was 80% and 20% respectively. Furthermore, 20 real
cases with SPN were selected, 14 of them were benign and 6 malignant. Among the
120 cases, 25 of them were repeated in order to check the consistency of the
observers. The reviewers were asked to localize the SPN, then to characterize the
lesion as simulated or real and finally to classify it as probably benign or probably
malignant.

According to the results, more than 50% of the simulated lesions could not be
differentiated from the real ones lesions and were designated as real. Regarding the
classification of the nodules to probably benign or probably malignant, we noticed that
the simulated class was consistent with the observers’ classification. Finally, it's worth to
be noted that, in 28 cases, all of the three observers designated the simulated lesion as
real.
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