VYHusepauteT y beorpany
EnexrporexHuuku QakynreT

HACTABHO-HAYYHOM BERY

IIpeamer: Pedepar o ypaheHoj nokTopckoj mucepranmju kammupata BojucnaBa Awuruhia,
JMINIOMUPAHOT HH)KEHEpa eNeKTPOTEXHUKE

Onnykom HacrapHo-nayunor Beha Emextporexuuukor dakyntera 6p. 5060/10-3 ox
14.7.2014. ronuue, nmeHoBaHH cMO 3a wiaHOBe KomucHje 3a mpersesn U OLeHy TOKTOpPCKE
auceprauMje kanauaara Bojucnasa Antuha rog HacI0BOM

"Yruuaj uséopa COMHTHIAMOHOT KPHCTAA HA OA3HB JeTexTopa kKox PET ypehaja"

INocne npernena pocrassbene luceprauumje 1 Apyrux nparehux mMatepujana M pasroBopa ca
Kangunarom, Komucuja je caunnnna cnenehu

PE®EPAT
1. YBOJ

1.1. Xponosnoruja o106paBata ¥ u3paje UCEPTALH|e

4.4.2013. romuHe xauamnat Bojucnas Autuh je mpMjaBuO TeMy MOJ HACIOBOM "Yruuaj
u3bopa CLUMHTHIAUMOHOT KpHCTala Ha ox3uB Jgetextopa ko PET ypehaja" s3a u3pany
JOKTOpPCKE JUcepTaluje.

9.4.2013. ronune Komucuja 3a cryauje Tpeher crenena pasmaTpana je mpemjior Teme 3a
u3pafay JIOKTOpcKke AucepTanuje W mnpeaior Komucuje 3a oueHy Nomo6HOCTH Teme M
Kkanpunara ynytuna Hacrapao-nayunom sehy Enexrporexuuuxor dakynrera YHuBepsurera
y beorpany Ha ycBajambe.

16.4.2013. ropuse Hacrasno-nayuHo Behie Ha cexnuum 6poj 761 (6p. omtyxe 5060/10-1 ox
16.4.2013.) umenoano je Komucujy 3a oueHy ycioBa M NpHXBAaTame Teme JIOKTOPCKE
mucepraumje y cactaBy: Ap Koeusmka Crankosuh, fouent (YHuBep3uTeT y beorpany-
Enexrporexmuxu daxynrer), ap Ipeapar Mapunkosuhi, peoBH# npocdecop (YHHBep3uTET
y Beorpany-Enexrporexunuxn daxynrer), np Bnagumup O6pagosuh, penoBHU npodecop
(Ynusepsuter y Beorpagy-Meauuunckn daxynrer).

11.7.2013. romune HacraBho-Hay4Ho Behe na cemnuun 6poj 764 (6poj omtyke 5060/10-2 on
11.7.2013) je ycrojuno Ussemraj Komucuje 3a oreHy ycrnopa ¥ NpHXBaTame TEME JOKTOpCKE
JAucepTauyje.

16.9.2013. rogune Belie Hay4HHX 06/IaCTH TeXHUYKHX HAyKa YHUBEp3UTETA ¥ beorpany nano
Je cariacHOCT Ha HpejuIor TeMe AOKTOPCKE AMCEpTalyje MO HACIOBOM "V1unaj usbopa
CLMHTHJIAIIMOHOr KpUCTajga Ha oasuB jetektopa koA PET ypehaja" (61206-3929/2-13 ox
16.9.2013. ronume) u 3a MenTopa je ompehema ap Koemmka Crankosuli, IOLEHT Ha
Yuusepautery y beorpaiy ~ Enekrporexuuuku dakyirer.

Kanpunar je ypabemy nuceprauujy mopeo Ha npernen u oueny 24.06.2014. ropune.
Komucuja 3a crymuje tpeher crenmena je 01.07.2014. noTspauiia MCIyEBEHOCT noTpeGHUX
ycnosa 3a moAHouemwe npepiora Hacrasno-nayusom Behy Enexrporexumuxor ¢akynrera
YuuBepsurera y beorpamy 3a dopmupame Komucnje 3a mpersen M OLeHY AOKTOPCKe
JucepTaLyje.




08.07.2014. rogune HacrasHo-Hayuso Behe Ha cenauuy 6poj 776 (6poj oamyke 5060/10-3 ox
14.07.2014. rogune) je uMenosano KomucHjy 3a mpernes 1 oueHy HOKTOPCKE AUCETpalyje y
cactaBy: Ap Koeuseka CrankoBuli, noueHt (YuuBepsureT y beorpany-EnekTpoTexHuuku
dakyarer), ap Ilpenpar Mapuukosuh, penoBHu npodecop  (YHusepsurer y beorpany-
Enexrporexuudxu ¢akynret), Ap Bnagumup O6panosuh, penosun npodecop (YHuBEp3UTET
y Beorpagy-Menuuuucku daxynrer), ap Omusepa llupaj-bjenan, Banpeanu npodecop
(Yuusepsuter y beorpany-Enexkrporexanuku ¢akyntet), ap Mejan B. Tlonosuh, aonuchu
yaan CAHY, peposuu npodecop (Yuusepsurer y beorpany-Enexrporexuuuxu paxyarer).
Kaunupat Bojuciag Autuh je ymicao gokTopcke cTyadje Ha EnekTpoTeXHUUKOM (aKyaTeTy
Yuusepsuret y beorpany mxoncke 2010/2011 ropune.

1.2. Hayuna obaacT auceprauuje

Jucepranja BojucnaBa Awuruha npunaga HayuHoj ob6nacty TexHuuke Hayke -
Enextporexuuka, yxa HaydHa obGmact HykieapHe TtexHuke. 3a MeHTopa aucepTalyje
oapehena je np KoBumka CranxoBuh, ponesT Ha EnexkrporexHuukoM Qakynrtery
VHuBepsuteTa y beorpany, uuja y>xa HayuHa o6JacT HykJieapHa TeXHHKA.

1.3. buorpadcku noaaly o KaHAUMAATY

Bojucnas Antuh je pohen 08.06.1973. ronune. OcHOBHY 1Koy 4 MaTeMaTH4YKy rMMHa3ujy
je 3aBpwno je beorpany. JluruoMupao je Ha EnexrpoTexHuukom akyirereTy Y HUBEp3UTeTa
y beorpagy 2003. rogune Ha cMepy Hykneapna menunmHcKa TexHuka. JMImiaoMcku pan
ypaauo je noa MmentopctBoM npod. [Ipeapara Mapunkosuha u3 npeamera Cutesa cHUMAKa y
HyKJIeapHOj MeAMIMHM ca TeMoM: ,lIpuMeHa MarHeTHe pe3OHaHLE Y MeIULUHCKO]
aujarsoctuim®. Jlokropeke ctyauje Ha EnektpotexunurkoM dakynrery y Beorpany ynucao je
wkoscke 2010/2011. ropune Ha Moayny 3a HyKJIeapHy, MEQULMHCKY U €KOJIOIIKY TEXHUKY U
3aKJbYHHO ca Hmikonckom 2011/2012. roqusoM McyHHO je cBe obaBese nmpeaBuljeHe MIaHOM H
NporpamMoM JOKTOPCKUX CTYZAHja.

Bojucnas Anrtuh je ox 2003. rogune 3anociien Ha Kimmanukom uentpy Cpbuje, y Lentpy 3a
HyKJeapHy MeJMLHHY, Ha MecTy Bojeher HHXEHepa KOHTPOJIE KBAaJIUTETa HYKJIApHO-
MeJUUMHCKMX ypehaja M rocioBa 3aluTuTe of joHHM3yjyhux 3padema. PepoBaH ydecHHK
CHUMIIO3MjyMa M CEMMHapa M3 HyKJieapHe MeJuLMHEe M pajauonoruje. YmaH je apixaBHe
KOMMCHje 3a 3alUTUTY OJi 3payetba, P ATEHLHMjU 3a 3alITUTY OA 3payera U HyKieapHy
curypHocrt. Ilocenyje nuueHIy 3a mocaoBe 0JroBOPHOT JIMLia NP crpoBoljewy Mepa 3alTHTe
of jonm3yjyhux 3padema y MeJUIMHY; JMLEHITY 3a OfipXKaBake olpeMe U cripoBoljeme Mepa
3alUTUTE y MEAMIMHCKOj NPUMEHH jOHU3YjyhuX 3padema; auueHly 3a o0aBjbambe MpoMeTra
paproaxkTuBHUX Matepuja; “Cisco” sertifikat — CCNA (Cisco Certified Network Associate);
cepTudukar 3a ciyxbeHuKa 3a jaBHe HabaBKke; M cepTH(HUKAT 3a ofHOCEe ca jaBHoluhy M
MOCJIOBHY KOMYHHKALIU)yY.

TokoM cBor gocajaliber CTPyYyHOT M HAyYHO — HCTpaXKMBaykor paja BojuciaB Antuh je
00jaBuo, Yy CBOJCTBY ayTOpa M KOayTopa, 5 pafoBa y daconucuma meljyHapomHor 3Hayaja, 4
paja Ha MehyHapo HUM KoHdepeHljamMa 1 6 paoBa Ha HaLMOHAJHUM KoHpepeHHjama.

2. OINC JUCEPTAILIMJE

2.1. Canpxaj icepratumje

Jlucepranuja je HamMcaHa Ha CPIICKOM je3UKy, TATHHUYHUM IMUCMOM, U caapxu 115 crpana,
33 cnuxe u 15 tabena. JJucepranmja je mogessena y ocam noryaesba (1. VBog; 2. IlpuMena
joHusyjyher 3pauema y HykieapHOj MemuLuHY; 3. CaBpeMeHe MEIUIHCKO-I1jarHOCTHYKE
aucuuruimne; 4. Kapaxrepuctuke cumntiinaropa 3a PET nerexuujy; MepHe Merone; 6.
ExcnepuMentanaum noctynuy; 7. Pesyntaty u pauckycuja; 8. 3axspyuak), pedepenue u
caapxku naBa mpuiora. Jlucra pedepenuu caapxu 142 nmyGnukaunuje. Y npBoM MpHIIOTY
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NpUKa3aH je HyMepUYKM M PEalHd EKCMEepUMEHT 3a NpOLeHy AeOJpMHA CTPYKTYpPalHMX
Gapujepa 3a 3aITUTY Of 3pauera npu uHcranauuju PET/CT ypebaja. ¥V apyrom mpuiory
npyKasaHa je mporeHa pajadjaruoHor pusmka y npa nocrojeha PET nentpa y PenyGmuim
Cpbuju.

2.2. KpaTak mpukas rmojeIMHayHMX MOrIaBJba

V npBoM moriaBiby AedUHHCAH je MpeaMeT W Wb paja, 3Hauaj UCTPaXMBamba M MOJA3HE
XHUIOTE3E.

V napyrom norjiaejby objanimeHe ¢y nMpuMeHe jouusyjyher 3pauera y HyKjieapHOj MEAULIMHY,
npuMeHe CHUHTWIALMOHUX AETEKTOpa Y HYKJI€apHOj MEJULMHU U JO3UMETPHJCKE BEITHMUMHE
Koje ¢y y ynotpe6u y o0nacTu MeJUIHCKe (pusmke.

V T1pehem mornaB/by obpalieHH cy MPUHLMOM paja W TeHACHIMje pa3Boja CaBpeMEHHMX
MEMIMHCKO-I1MjarHOCTUYKUX AMCIUIUIMHA: MO3UTPOHCKe emucuoHe tomorpaduje (PET) —
y3 KOHILIENT MPOU3BOAHOr cucTeMa 3a npoussoawy PET pagnodapmaka, KoMnjyTepusoBaHe
tomorpaduje (CT) u marnetHe pesonanue (MR), xubpunanx PET/CT i PET/MR cuctema,
Kao ¥ npoTokosu 3a koHtpony kanutetra PET/CT ypehaja.

V yeTBpTOM mornaespy AeduHUcaHe cy M ofjallmbeHe KapakTepucTuke cuuaTunatopa 3a PET
JIETCKLIK]y: ONKCAH j€ MEXaHW3aM CLHHTHIALMOHOT IMpoleca, JaT je Mperyiell AOMUHAHTHUX
PET cuunTHUnaTopa KoOju Cy y KOMEpLHMjaiHOj MpUMEHH, objaimmeH je yTunaj ¢pusnutko-
XEMHjCKMX OcoOWHa CLMHTHIATOpAa Ha MpOLEC JeTeKUHWje, YTHLAj eHepreTcke pe3oyLuje,
CBETJIOCHOT NMPUHOCA, CBOjCTBEHE EHEPTeTCKE pe30iylHje CLUHTHIATOpa, BpeMeHa ramema
CBETJIOCHOT MMIYJica Y CLMHTWJIAIMOHOM Kpuctany, speme npenera (TOF), Monujeposor
pagujyca cLMHTMNIALMOHOT JeTekTopa Ha om3uB PET perexropa, kao u  yTHlaj
CLUMHTHJIALIMOHOT KPUCTaa Ha MaKCUMaJIHy BEJIMYMHY aKCHjaJIHE KOMIIOHEHTe o0JlacTH Koja
ce cumMa. Ha xpajy oBor mnoriasma jgat je nperien PET 6nox jerektopa u PET
doTomynTMIIMKaTOpa KOjH Cy Y KOMEpUujanHoj ynorpebu.

ExcnepyMeHTanHM Jieo pafia OfHOCH C€ Ha UCIUTHBAH-E KapPaKTEPUCTHKA CLUUHTHIALMOHUX
KpucTajna Koje cy ojJf MHTepeca y npouecy aetexuuje curHana ca PET ypehaja. ¥ nerom
TIOTJ1aBJbY Cy ONMICAHE METO/IE MEper-a EHEPreTCKe Pe3oiylyje, BpeMeHa raiea CBeTIIOCHOT
UMIyJlca M CBETJIOCHOT IpPUMHOCA, Kao METOJOJOTHja H3pauyyHaBamwa KoedulujeHaTa
aTeHyauuje ¥ pagujanuone ayxune 3a PET cipnTHaaTope.

VY wecToM NOrjapjby NMpUKa3aHU Cy €KCHEPUMEHTANHM MOCTYNuM ojapehuBama €HepreTcke
pe3oiyLije, BpeMeHa raiiermha CBETJOCHOT MMITYJica, CBETJIOCHOT MPUHOCA U ped)aKIMOHOT
MHZEKCa.

Pesynratu paga U BUXOBa JUCKYCHja, Kao U BUXOB 36upHM yTulaj Ha oa3uB PET metekropa,
NpUKazaHM cy Yy ceaMoM norjaesby. JluckytoBane cy TeHaeHuuje y paseojy PET
CLMHTHJIATOPA.

VY 3aKkJpy4HOM, OCMOM [MOIJaBJjbY, Ha OCHOBY AOOMjEeHUX pe3yiraTa paja, yKasyje ce Ha
npaBal] Aabux ucTpaxuBawa PET cuuHTHnanuoHuX Kpucrana ca akleHTOM Ha HHXOBY
npaktuudy npumeHy y PET nujarsoctunm. Jlat je 306MpHM mpuKka3 ocTaauX TEXHUUYKHX
acrexarta Koju AONPUHOCE Pa3Bojy MO3UTPOHCKO EMUCHOHE TOMorpaduje.

Y npunosuMa jaucepranyje Ccy NpeACTaB/bEHE pa3IMuUTE METOoJoNoruje oapehuBama
CTpYKTYypaiHuX Oapujepa 3a 3aliTUTY Of] 3paucka npunikoM uuctanauje PET/CT ypelaja u
MOTyhHOCTH 3a CMambMBab€ PajivjallMOHOT H3jarama NpodecHOHaNHO M3JI0KEHHUX JuLa Y
PET/CT pujarHoCTHUKUM LIEHTpUMA.

3. OIIEHA JUCEPTALAJE

3.1. CaBpeMEHOCT ¥ OPUIHHAIHOCT
[Tosutponcka emucuona tomorpaduja (PET) je HemHBa3sMBHAa MEIMIMHCKO-AMjarHOCTHYKA
MetoAa Koja omoryhaBa BH3yeNHH NpUKa3 W MPOLEHY AUCTPUOYLHje TO3HTPOHCKUX




paqMoM30TONa y OpraHuMa ¥ TKMBHMa uMMe ce Jobujajy nHpopManuje o GHOXEMHjCKO]
aKTUBHOCTH, henujckoM MeTabonM3My M €BEHTYalHHM NaTO(HU3HOJIOWIKMM INIPOLECHMA Y
Teny. Pagumodapmanm, Koju ce KopucTe Kao u3Bop 3pavemsa y PET Texuuum, cajpixe
KpaTkoxuBehe [+ emurepe, Te MEXaHH3MOM IO3UTPOHCKO-EIEKTPOHCKE aHUXMIALMje
NpOM3BEJICH! NapoBM ramMa (OToHa ce MAETEKTYjy KOMHUMJICHTHO MNYTEM HaclpaMHO
MOCTABJLEHUX CUMHTHIALMOHMX JETEKTOpa, QYK JIMHUje OA3MBa, YuMe ce A00Hja OCHOBHa
AerekTopcka uH(oOpMauuja. 3Hauaj oBe HyKIeapHE IHjarHOCTHYKE METOAE, HOpe.
(yHramMeHTaNHOT 3Hayaja 3a OHKOJIOTH]y, NPOLIMpPYje CE M Ha Apyre rpaHe MeAHLMHE, 30T
yera ce pa3sMjajy ¥ MMIUIEMEHTHPAjy HOBH AETEKTOPCKH KPUCTAIHY.

[lpsu u jom yBek cTaHiapaHu JeTektopcku Matepujan kom PET ypehaja je BGO
cuuHTHIATOp  (OU3myT-opro-repmanat, BisGe;Oi;). HenutiBama HOBHX —MaTepujana
AETEKTOpa Cy TPeHYTHO 3acHoBaHa Ha syteujymy (Lu) ca uepujymom (Ce) kao
axruatopoM. [locroje nBe axtyenne Bepauje oBor kpucraia - LSO (JiyTenujym okcu-opTo-
CHMJIMKAT, Lu,SiOs:Ce) 17} LYSO (JryTeLujyM-uTpujym OKCH-OpPTO-CHIIHKAT,
Cezx(Lul—yYy)g(l—x)Sios )

Tema noxropcke pucepTanuje je 3HayajHa M akTyenHa, ¢ o63upoM na je PET gujarHoctuka
M3y3eTHO COPUCTULIMPaHa HyKIeapHO-MEIULMHCKa METO/Ia Koja je eduKacHuja 1 noysaanuja
Y OZIHOCY Ha OCTalie IMjarHOCTHYKE METOfe, ¢ 003MpOM Ja je, y3 mpuMeHy oArosapajyhmx
ajqropuTaMa 3a PEeKOHCTPYKLHM]y MEJMLUHMHCKE CJUKe, Moryha Bu3yelus3alyja MaluTHUX
Je3uja n3yseTHo manmux npomepa. PET Texuuka je caBpeMeHa aujarHocTHUKa MeIofa, Koja ce
TeK NocneibuX net roauna y CpOuju npuMemyje y AMjarHoCTUYUKE CBPXE.

Y papy ce ucnutyjy cumnTuianuone xapakrepucruke PET kpucrana (BGO, LSO u LYSO).
Ha ocHoBy wu3BplIEeHE KOMMapaluje HCIHTMBAHMX NapameTapa KOHBEHLHOHAIHMX BGO
CUMHTHIIAUMOHUX JeTeKTopa mnpema akryennum LSO i LYSO nerextopuma, y pamy ce
sakbydyje Aa LSO um LYSO gerexktopn Hemajy MNOTHYHY MpEeIHOCT Y OJIHOCY Ha
KoHBeHUMoHanHe BGO nerextope. V' pamy ce mnpejiaxe KOMOMHOBAHE pPasTMIHTHX
CLMHTHJIATOPA Y BUIIEC/IOHOj CTPYKTYPH, KOjH CaubaBajy jeflaH AETEKTOPKM aHCaMOI.

Y pany je Ha opurMHanaH Ha4YMH pasMaTpaH yTHLQj M36G0pa CUMHTHIALMOHOT KPUCTaNa Ha
omsup jietekropa kon PET ypehaja, npu uemy cy ananusmpanu edextu wusbopa
CUMHTHJIALMOHOr KpucTana Ha uemokynaH PET cuctem, noyeB o (pu3HUKO-XEMMjCKHX
0COOMHA CLMHTUJIATOpPA, CBE JO edyeKkaTa CLMHTHIATOPA HA PEKOHCTPYKLM]Y METHLMUHCKE
CIIMKE M BUCHHE MALMjeHTHUX 1032 3payerha, 1a CaM THM M Ha [POjeKTOBAmE CTPYKTYPATHHX
(nsuuxnx Gapujepa 3a 3amTHTY Of 3pauctha y PET 1ujarHOCTHYKEM LEHTpUMA.

3.2. OcBpr Ha pediepeHTHY U KopulihieHy IUTepaTypy

Toxom uspaje mucepranmje KaHAMAAT je MCTPaXHO NMOCTOjehy peneBaHTHY TUTEpaTypy
HaBeo pedepeHLe Koje Cy O 3Havaja 3a TeMy Aucepraimje. JluTepaTypa ofyxBaTa MIMPOK
oricer ROCTYNHUX IMyGinKaumja, of GynameHTanHux 1o caBpeMeHuX. Jlutepatypa yxbydyje
¥ ny6inkauuje Ha Kojuma je Bojucnas Autuh ayTtop, a Koje cy AMPEKTHO MPOMCTEKIE M3
pajia Ha qucepTaLyju.

3.3. Onuc ¥ aneKBaTHOCT NPUMEHEHUX HAYYHHX METO/Ia

MeTonosnoruja ucTpaxkuBama y OKBUpY AUCEPTALU]E YKIbYTYyje:

e [lpoyyaBame pa3Boja CaBPEeMEHMX MEIMIMHCKO-MjalrHOCTUMKNX [UCLMIUIMHA OJf
KoMjytepuzoBane  Tomorpaduje(CT), HykieapHe-MarHeTHe —pe3OHaHIE (MR) wu
nosutponcko eMucuone tomorpaduje (PET) no xubpuauux PET/CT u PET/MR cutema.

e IIpoyyaBarme nocrojehux pemema 3a koHTpoiy kBanuteta xubpuaanx PET/CT cucrema.

o IlpoyyaBame KapakTepucTHKa CLMHTHIALMOHMX feTekropa 3a PET nerekuujy na Gasu
ILUXOBUX (U3MYKO-XEMH|CKUX U EJIEKTPHIHUX OCOOUHA.




e Jlepunucame M ycrnocTaB/batke MEPHHX METOJA M EKCHEePUMEHTAIHMX MOCTYMaKa 3a
ofipehuBambe eHEpPreTcKe Pe3oiyLHje, BpeMEHa rallerha CBETIOCHOT HMITYJICA, CBETIOCHOT
IPUHOCA U pePaKLUOHOT HHAEKCA CLMHTHIALMOHUX JIETEKTOpA.

e Jledunucame HyMepHUKMX IIOCTYIaKa 3a M3pauyHaBame KoedulMjeHaTa aTeHyaLuje,
paaujaliione iy )XKuHe U pepakMOHOr HHAEKCa.

e AHanusupame eKCHEPUMEHTAIHMX pe3ylTaTa ca aclleKTa KIMHWYKE TpUMEHe
cuuntunatropa y PET/CT cuctemuma.

e Ananusupame TeHAeHIUja y pa3Bojy PET cuuntunaropa.

e VCMocTaB/batbe HYMEPHUKOr M PEaJIHOT EKCIePUMMEHTANHOT MOCTYNKa 3a MPOLEHY
ne6JbMHa CTYKTYPHHX 3aIITHTHHX Gapujepa npu uHcTanauuju PET/CT ypehaja.

e Epainyauuja pajujaloHOr pusyKa 3a Mpo()eCHOHANHO W3/103eHa JiMLa y ABa nocrojeha
PET nujarHoctiuka nenrpa y Cp6uju.

IlpuMer-eHa METO/10JI0TH]ja je y carfiaCHOCTH ca NOCTaB/heHUM LIJBEBUMA JIUCEpTAIlIje.

3.4. IIpUMEHIBUBOCT OCTBAPEHHUX Pe3ynTaTa

Heo octBapeHnx pesynraTa MMa JMPEKTHY NpPAaKTHYHY IpUMEHy 3a NPOLEHY AeGbHHA
CTYKTYpaJIHUX 3alUTUTHHX Oapujepa 3a 3alllTUTY OA 3pauewa npu uHctanauuju PET/CT
ypebaja 1 3a kouTpony kanutera Xubpuauux PET/CT cucrema. Pemtere 3a MUHAMU3ALujy
pajmjalMoHOr pu3uMka 3a mpodecHoHaHO u3noxkeHa juia 'y PET/CT aujarHOCTMYKMM
UEHTpMMa NPHUMEHJBMBA Cy Yy CBaKoAHEBHOj mpakcu. Ca acmekTa KIMHMYKE NpPUMEHE
cuunTuiaropa y PET/CT cuctemuma, fieo pesyTarta je NPUMEHJBHMB 3a IPOLEHY TEXHHYKO-
TEXHWJIOIIKE HCILIATHBOCTH 33 KOMEpLHMjajM3alMjy aKTyelIHMX CLHHTAIATOpa Ha 6asu
nyreujyma. [Ipenoxena pemera KOMOHHOBAbA PA3IMYMTHX CIMHTUIIATOPA Y BUIIECIIOJHY
CTPYKTYDY, ¥ LBy NoGHjama jeHor GIIOK AETEKTOpa, MPAMEHIbIBA Cy TIPH aHAJIM3HM TIPABLA
pa3Boja PET cLiuHTHIaLHOHOT JETEKTOPCKOT aHcaMba.

3.5. OueHa JOCTUTHYTHX CIIOCOGHOCTH KAHMATA 33 CAMOCTAIHM HAYYHH Paj(

Ha ocHoBy peceroroimuimer CTpydHOr MCKYCTBA CTEYEHOT y o0GNAcTH HyKieapHe
MeiuLHCKe TexHuKe Bojucnas Autuh je nokasao crocoGHOCT ja youn npoGiieme U3 mpakce
4 crocoGHOCT Aa epuHuIIe METOIONOTH]Y 3a peliaBatbe THX NpobneMa. ¥ TOKy JOKTOPCKIX
CTyAMja KaH[MAAT je 10Ka3a0 HHTEPEC 3a Hay4yHH pajl, HajIpe Kao TUMCKH MCTPaXKHBad, Ha
OCHOBY 4era je pasBHO CMOCOGHOCT 3a CaMOCTalHK HayuyHH pai. CrpoBe/ieHa HCTPaXKUBAA
BojuciiaBa Antuha ykasyjy Ha CHOCOGHOCT KaHIMjaTa Ja MHKGHEPCKAa 3Hamba
MMILTEMEHTHpA y 00J1acT AMjarHOCTHYKMX IpaHa MEIMIMHCKIX HayKa,

4. OCTBAPEHU HAYYHHU JONPUHOC

4.1. Ilpuka3 ocTBapeHUX HAYYHUX JOMPUHOCA

Hayunu monpunocu npukasanu y oBupy tese cy ciaenehu:

e Cenexiuja JIOMMHAHTHMX KapaKTePUCTHKA CLMHTHIAUMOHMX JjeTektopa 3a PET
AeTEKUHjy Ha 6a3u BUXOBHX QM3HUKO-XEeMM|CKUX U €NEKTPUUHMX OCOBHHA.

e Vhanpehewe MEPHUX METOZa 3a ofpeljuBabe EHEPreTcKe Pe3oylije, BpeMeHa ralieha
CBETJIOCHOT MMITyJICa U CBETJIOCHOT IIPUHOCA CUMHTHIIALMOHUX IETEKTOpA.

e Epanyauuja TeXHUYKO-TEXHMJIOWIKE HCILIATHBOCTH 32 KOMEPLMjaNM3AlMjy AKTYeTHUX
CLMHTHIATOpa Ha 6asu JIyTeuujyma.,

e Pewemwe 3a nerexropeku ancam6bn xubpuauux PET/CT ypehaja Ha 6asu Buimeciojue
CTPYKTYpe caurtbeHe oy BGO u jryTenujyMcKux CHUHTHIaTOpA.

° Bepudukauuja HyMepUUKOr ¥ PpEaNHOr eKCIEPUMEHTANIHOT [MOCTYNKa 3a MpOLEHY
Aleb/brHa CTYKTYPHUX 3alITUTHHX Gapujepa npyu unctanauuju PET/CT ypehaja.

e Peueme 3a MUHHMU3ALK)y PajujallioOHOT PU3HKa 33 NPO(PECHOHANHO H3NOKEHA JTHLA Y
PET/CT aujarHOCTHYKUM LIEHTPUMA,




4.2. KpuTiika aHajiyM3a pe3ynraTa UCTPaKUBaha

Jlocanaiima HCTpaXkuBaba Mokasyjy [ia je 3a npaxcy Hajsaxauja npegnoct BGO kpucrana 'y
OIHOCY Ha JyTelMjyMmcKke Kpucraje 3HauajHo Beha eduxacHocT gaetexuuje 3a (oToHe
enepruje 511 keV, koju cy o untepeca 3a aerexuyjy y PET qmjarnoctuny. Mmajyhu y Buay
NOCJIENbE AKTYEJIHO KoMeplujanHo yHampehewe BGO kpucrana, KOjUM je NOCTHIHYTa
BpeHocT o 10.2% 3a eHeprercKy pe3onyLujy, KO JIyTELHjyMCKHX JETeKTOopa, KOju Cy
MpeIMET M3ydaBara y OKBUPY Tese, OOsba SHEpreTcKa pesolylidja MM He Jiaje 3HauajHy
MPEeJHOCT Y Ja/beM TEXHONOWIKOM pa3Bojy y omHocy Ha BGO kpuctane. Mcnvrthpama
KapaKTepUCTHKa JIETEKTOPCKHMX CHCTEMa KOja Cy M3BpILIEeHa y paJy MoKasyjy Ja npasal Jaber
pasBoja jgerekropckux cucrema y PET TexHosoruju, ca acnekra CBETJIOCHOTI IPHHOCA,
3aJp)KaBara CBETJIOCHOT HMMITYJca, KOjU NEeTePMMHHUIIE BPEMEHCKY DPE30JIyLMjy M MpPTBO
BpEME, Kao U EHEePreTcKy pesonyuujy, tpeba ma Oyne ycMepen Ka komOunopawy BGO n
JYTELM]YMCKHUX KpUcTana y jefaH 60K JeTeKTop. Y pajy je MpeaiokeHO TMMEH3MOHUCARE
TaKBMX, KOMOMHOBaHMX, HETEKTOPCKMX KpucTana koju omoryhasajy kopuuihewe Behe
AKBU3UIKOHE MATPHUIIE, & CAMUM TUM 60JbY CHEKTPAIHY PE30IYLH]Y.

Pesynrar npukasas y pajy Koju ce OJJHOCH Ha IIOCTYIAaK 3a NPOoLEeHY AeObUHa CTYKTYpaaHHX
Gapujepa 3a 3amTuTy 0/ 3pauetba npu uHctanauju PET/CT ypebaja je npuxsahen y npaxchu.
Peluera 3a MUHUMH3ALK]Y pajJljalldOHOT pU3KKa 3a MPo(heCHOHATHO U3J10KEHa LA y JiBa
noctojeha PET naujarHoctmuka uentpa y CpOuju (Hauuonanum PET newrtap y oksupy
Llentpa 3a HyksieapHy memuunny Knunnukor nenrtpa Cpbuje u pernonanny PET uenrap y
HucrutyTy 3a onkoiorujy Bojeogune y Cpemckoj KaMeHuLM) ycneiso ¢y umMinjaeMeHTupata
y npaKcy.

HapeneHu pesysraTi MCTpaXuBamha KaHUTaa cy MyONMKOBAaHY Y 4acolMCHMa U CaoMITEHH
Ha HalMOHANHUM 1 MehyHapoaHuM KoHbepeHuujama.

4.3. Bepudukauuja HayuHuX JIOOPUHOCA

TokoM cBOr JOCAJANIEr CTPYHHOT W HAYYHO — MCTpaXMBaukor pana Bojucnas Axtuh je
00jaBKo, Y CBOjCTBY ayTopa W KOoayTopa, 5 pajoBa y uacomucuMa MehyHapoaHor 3Hauaja, 4
pajia Ha MeljyHapo UM KoHdepenuujaMa 1 6 pajioBa Ha HaLMOHAJIHUM KOH(QEepeHLIMjama, o1
uera cy u3 yxxe obyactu auceprauuje: 4 pajga u3 kateropuje M22, 2 paga u3 xareropuje M33,
2 paja w3 kateropuje M34 u 5 pajjoBa u3 kateropuje M63.

Kareropuja M22

[1] V. Anti¢, K. Stankovi¢, M. Vujisi¢, P. Osmokrovi¢, Comparison of various methods for
designing the shielding from ionizing radiation at PET—CT instalations, Radiation
protection dosimetry, Vol. 154, No. 2, pp. 245-249, 2013, (IFy3: 0.861), (ISSN 0144-
8420), doi: 10.1093/rpd/ncs173.

[2] V. Anti¢, O.Ciraj-Bjelac, M. Rehrani, S. Aleksandri¢, D. Arandi¢, M. Ostoji¢, Eye lens
dosimetry in interventional cardiology: results of staff dose measurments and link to
patient dose levels, Radiation protection dosimetry, Vol. 154, No. 2, pp. 245-249, 2013,
(IF2013: 0.861), (ISSN 0144-8420), doi: 10.1093/rpd/ncs236.

[3] V. Anti¢, K. Stankovi¢, M. Vujisi¢, P. Osmokrovi¢, Influence of the scintilation crystal
option on the detection information of PET devices, Nuclear technology and radiation
protection, Vol. 29, No. 1, pp. 40-45, 2014, (IFy2: 1.000), (ISSN 1451-3994),
doi::10.2298/ntrp1401040A.

[4] V. Anti¢, O.Ciraj-Bjelac, J. Stankovié, D. Arandi¢, N. Tomasevi¢, S.Lucié, Radiation
exposure to nuclear medical staff involved in PET, Radiation protection dosimetry
(2014), (IFy03: 0.861), (ISSN 0144-8420), doi: 10.1093/rpd/ncu001.

[5] M. M. Jankovi¢, B. Pijetlovi¢, A. Koljevi¢, Markovié¢, M. V. Todorovi¢-Tirnanié, S. Lj.
Beatovi¢, V. Antié, S. Odalovié, S. Sekuli¢, N. Jorgovanovi¢, D. B. Popovic,
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[2]

[1]

[2]

(1]

(2]

(3]

GammaKey system for improved diagnostics with gamma cameras, Computers in
Biology and Medicine Vol. 50, pp. 97-106, (IFx3: 1.475), (ISSN 0010-4825) doi:
10.1016/j.compbiomed.2014.04.016, 2014,

Kareropuia M33

V. Antic, O. Ciraj-Bjelac, S. Aleksandri¢, M. Ostoji¢, Results of eye lens dose
measurements for interventional cardiology staff, World Congress on Medical Physics
and Biomedical Engineering; Beijing; China; 26 - 31 May 2012, IFMBE Proceedings,
Vol. 39, pp. 1139-1141, ISBN 978-364229304-7

V. Antic, O. Ciraj-Bjelac, M. Drljevi¢, Radiation risk for the eyes of the staff during the
intervential radiology procerures, 9th International Conference Risk and Safety
Engeneering, Kopaonik, Serbia, February 1-8, 2014, Proceedings pp. 1-6, ISBN 978-86-
6211-091-6

Kareropuja M34

V. Antic, O. Ciraj-Bjelac, J. Stankovic, D. Arandjic, Radiation exposure of patients
from PET/CT procedures using 18F-FDG, 2nd Balkan Congress od Nuclear Medicine,
Belgrade, Serbia, May 8-12, 2013, Apstract Book pp. 116, ISBN 978-86-7117-375-9.

Beatovic S., Jaksic E., Dragas M., Marinkovic J., Rebic R., Antic V., Blagic M.,
Obradovic V. Deconvolution analysis of angiotensin convarting enzyme inhibitors
enhanced *™Tc-MAG3 renography: the role of parenchymal transit time, 2nd Balkan
Congress od Nuclear Medicine, Belgrade, Serbia, May 8-12, 2013., Apstact Book
156, ISBN 978-86-7117-375-9.

Kateropuija M63

O. Ciraj-Bjelac, V. Antic, D. Arandjic, P. Bozovic, Influence of ceiling suspended
screen positioning to the scatter radiation levels in interventional cardiology, 9th
Symposium of the Croatian Radiation Protection Association, pp. 283-288, April 10-12,
2013, ISBN 978-953-96133-8-7.

V. Antic, O. Ciraj-Bjelac, D. Arandjic, J. Stankovic, N. Todorovic, S. Lucic, Radiation
exposure to nuclear medicine staff involved in PET/CT practice in Serbia, XXVII
Symposium of the Serbian and the Montenegrin Radiation Protection Society, Vrnjacka
Banja, Serbia, October 2-4, 2013, pp. 226-229, ISBN 978-96-7306-115-3.

D. Arandi¢, O. Ciraj-Bjelac, P. Bozovi¢, V. Anti¢, J. Stankovié, Influence of
magnification of scattered dose level around patient in interventional radiology, XXVII

Symposium of the Serbian and the Montenegrin Radiation Protection Society, Vrnjacka
Banja, Serbia, October 2-4, 2013, pp. 189-192, ISBN 978-96-7306-115-3.

J. Stankovic, J. Kaljevic, O. Ciraj-Bjelac, D. Arandjic, P. Bozovic, V. Antic,
Occupational doses in interventional cardiology, 58. konferencija za elektroniku,
telekomunikacije, ra;unarstvo, automatiku i nuklearnu tehniku ETRAN, 2-5 Jun,
Vrnjacka Banja, Srbija, 2014, u §tampi.

M. M. Jankovi¢, M. Petrovic, V. Anti¢, GammaKey system validation, 58. konferencija
za elektroniku, telekomunikacije, ra;unarstvo, automatiku i nuklearnu tehniku ETRAN,
2-5 Jun, Vrnjacka Banja, Srbija, 2014, u $tampi.

V. Antic, Quality management audits in nuclear medicine practice, 2nd Serbian
Symposium on Hybrid Imaging and Molecular Therapy (with International
Participation), Novi Sad, Serbia, 2014, u §tampi.




5. 3AK/BYYAK U IHPEAJOT

Komucuja koHCcTaTyje fa Ha OCHOBY IPETXOJHOTr LIKOJOBaka M IYyOJMKOBAHUX pesyiTaTta
Bojuciia Anwtuh ucnywara yciioBe npeasulieHe 3akOHOM O BHCOKOM 06pasoBamy,
Craryrom u IlpaBHJHMKOM O JOKTOpCKMM CTyAdjama YHuBepsuTera y beorpany-
EnexTporexuuukor ¢akynrera.

JlokTopcka aucepTalija MpeicTaB/ba HAy4HH AOMPUHOC Y 00/1acTU HyK/IeapHe MEAULMHCKE
TexHuke. [lucepranyja nokasyje AeCeTOroJHlIbe CTEUSHOT CTPYHHO UCKYCTBO KaHIUAaTa y
obnacti HykieapHe MeAulMHCKe TexHuke. CripoBefieHa McTpakuBama BojuciaBa Axtuha
yKa3zyjy Ha crnocoOHOCT KaHIuJaTa [a WHXEmhepcKa 3Hamba HMIUIEeMEHTHpa Yy obnact
JIMjarHOCTHYKMX IpaHa MEAULMHCKIX HayKa. '

Komucuja npepnaxxe HacraBHo-HayuHom Behy  YHuBepsuretra y  beorpanxy —
Enextporexnuuxor ¢akynrtera y beorpany, ma ce MoKTopcka aucepTanyja MoJ Ha3HMBOM
"YTaoaj u3bopa CHUHTHJIAIMOHOI KpUCTAJa HAa o/3MB deTekTopa kon PET ypehaja'
kaHaujata Bojucnasa Antuha mpuxBaTH, M3M0XKH Ha YBHJ jJaBHOCTH M YIYTH Ha KOHAUHO
ycBajame Behly HaydyHMX o6yacT¥ TEXHMUKMX Hayka YHuUBepauTeTa y beorpamy u omoGpu
jaBHa ycmeHa ofiOpaHa.

beorpan, 14. HoBembap 2014,
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