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| UVOD

1. Uvod

.DUFLQRP SURDW\DIW HOQDXPEBIQHRSOD]PD X PXaNDWHHD X
uzrok smrtnosti od karcinoma u zemljama Europske unijg4l ,QLFLMDOQR pHVWR
asimptomatski, raznoliR) ELROR&NRJ SRQDabQMD WH KHWHURJHQRJ
od naf)Y LAWWUDALYDQLK NDUFLQRPD N DiRenl6YH4N)OStddeniém Y QR]G U
SRSXODFLMH X UD]YLMHQLP JHPOMDPD XYRyR&®MiIdP WRpPpQ
RWNULYDQMH EURMQLP UL]JLpQLP pLPEHQLFLPD JHQHWYV
RWNULYDQMHP QRYLK PRGDOLWHW D N NAMPUHHNDIM DNWNHUE U Q K
]JODQVWYHQLK SROMD V, ifdividwliiFana Wige o pacizaima/ Naprexkeh H
GLMDJQRVWLFL L OLMHpPpHQMX NDUFLQ-R&Zingid RiétddBWH S U I
posebno pozitronske emisijske tomogedkompjutorizirane tomografije (PET/CT), koj
PRUIRORANH LQIRUPDFLMH GRELY HQ HatbRumBjsuNkaiskichli |LUD Q R
PHWDEROLpPNLPDERGWRpRPDMH SURFMHQH PBVDEREWRH DN
G LMD J @ Bovald Lgabljenta sa sumnjom na karcinom prostateMuKIp XMH DQDPQH]
GLILWRUHNWDOQL SUHJOuk@pnoR SWRAW WYDINEIM Y SHU L VL@@ R VDALY
serumy transrektalni ultrazvuk (TRUS¢ biopsiy SURVWDWH UDGL Sh#eRIKLVWROF
Prociecna imFLMDOQH SURALUHQRVWL EROHVWL L RGUHYLYDQMI
nuklearnemedicinske metode, kompjutoriziranu tomografiju (CT), magnegromanciju

zdjelice (MR), scintigrafiju NRaW D QR Js VeQIAMMDI De pozitronsku emisijsku
WRPRJUDILMX NRPSMXWRULJLUDQX WRPRJUD I kadtivljehG O X N X
od SDWRORJD XURORJD UDGLRORJD LAROH@RPWRWD HROHMWHh'!
radikalnu prostatektomiju, radikalnu radioterapigy KRUPRQVNX WHUDSLMX 8
bolesnikanakon provedene inicijalne terapije dolazi do povrata bolesti, biokemijskog relapsa

(11 £14). Funkcijske nuklearnonedicinskemetode poput PET/CTa s F18-kolinom, svese

b H akibtibte u obradi karcinoma prostatS RND]XMXUL ]QDpDM QX RG IONRL WL WX
vrijednost (B).



1.1 Anatomija, histologija i fiziologija prostate

Prostata je neparafP LALAQRIH]GDQL RUJDQ Md MavhanWhi® zdjelibteH GLMD
RNUXAXMH SRpHWQR X EHDRMDQWH XUSRRRLUQH VSROQH aOLMH]C
(16, 17). SBURWMMHH Q HOLPLQH NHVWHQPO YRDXPHQWH LVSRG PR
mjehura, ispred rektuma, a iza simfize, obavijemajnicom 6 PMHaAWHQD MH HNVWUDS
te MH SUHGQMD VWLMHQND SUHNULYHQD YLVFHUDOQRP HC
SURVWDWLPQRP IDV F l[eRkR ilseninahie Yeikdl &) pr &ktivend st pddteriornom
Denonvilliersovom fascijom (17). Opskrba arterijskom krvi dolazi ograncima unutarnjih
LOLMD p Q bKebBiddW idferioaDrectalis media D YHQVND NUY VH L] SURVW
uljeva u unuDUQMX LOLMDpPQX YHQX /LPID SRGUXpMD SURVWD\
VDNUDOQH OLPIQH pYRURYH NRML SULSDGRMEKD|@GX RS VINQLEF
WYRUH SDUDVLPSDWLpPpND L VLPSDWLPND YODNQDpPRUWRRVWDW
VSOHWD NRML WYRUH SDUDVLPSDWLI[SNDLYDLDAMSDIV VIDNNL Y@
KLSRIJDVWULPQLK VSODMKONYROKMKRAYDIFOH PRAGLQH

SURVWDWD VH VD\de¢mylilijergs O YYOQ X WHQMMDRMLK VHA@RBLYDXM X
LQIHURSRVWHULRUQL LQIHURODWHUDOQL VXSHUIRPHGLMI
mikroskopski mogu raojiti te odgovaraju modelu zonalne anatomije prostate opisane 1988.

godine prema McNealu (18nferoposteriorni i inferolaterainiMaQMLUL RGIJRYDUDMX S
]JRQL NRMD WYRUL RNR 4 ®'M H PCIHURIP 6E MHDOMQ 5 URNANDD
VUHGLAQMRM JRQL SURVWDWH NRMD ]DX]LPD RNR A0OME
RGJRYDUD WUDQ]LFLMVNR MzdanqldijedRrdvs@ateNY RUL RNR A0OMFE

+LVWROR&NL SURVWDWD MH JUDYVHQD RG WXEXBRDOYHROI
SDUHQKLP SURVWDWH SUROD]L FHQWUDOQL SURVWDWLpPQL
GLMHORYL VMHPHQLK PRERKXHURIDUQLKWHYL WKJESXCO PRAH V
SRGUXpMD 7DNR VX QHSRVUHGQR X] XUHWUX PXNR]JQH aoL
VHULOMHEGDQRJ SDUHQKLPD SURVWDW MQH. G QILNDHIPE@IH V &O L N\
glavnih stanica odgovorniba egzokrinu funkciju prostate, te bazalnih stanica uz bazalnu

PHPEUDQX aOMH]GDQRJ HSLWHOIu dglaRrrd ldtaniddl dvRalaxniG LIHU HQ
WXEXODUQL GLMHORYL VLQWHWL]JLUDMX VHNUHW NRML VH

a4 O Mried Gkiva nalaze se i pojedine neuroendokrine stanice koje secerniraju regulatorne



QHXURSHSWLGH )LEURPXVNXODUQD VWURPD JUDYHQD MH |
NRMH VYRMRP NRQWUDNFLMRP SRPDA&X L]JOXpLYDQMH VHNU

EmbriolR & Notostata se razvija iz endodermalnog urogenitalnog simusprimitivne
PRNUDUQH FLMHYL WLMHNRP WMHGQD JHVWDFLMH X H
mezenhim pod utjecajem testosterona fetalnih Leydigovih stanica. Epitelni pupoljci pod
uyHFDMHP IDNWRUD UDVWD RNROQRJ PHIHQKLPD GRELYDMX
X WXEXORDOYHRODUQH A0LMH]GH D PH]HQKLP(1®H GLIHU
Epitelno £meznhimalna interakcija bitna je za razvoj i funkciju stanica o® 88J SRpHWND

razvoja prostate (19).

Funkcija prostate je egzokrinaglavnom epitelnih staniaalateralnoj zoniOnestvarajusekret
SURVWDWH NRML VDGUAL RUJWD QRNIBOW EaRufatha] Bu@jsldiuH VSR M H
PXANRP IHUWWORWMHWIOMXiL JLEOM I18,RY)SekethdstarethRo- LM X V-
VDGUAL SURWHLQH NDOLNUHLQH L] RELWHOML VHULQVNLK
citrat, minerale u tragovim@osebnaink i magnezij, fosilipide i kolesterol te druge spojeve.
9LVRND NRQFHQWUDFLMD FLQND X HSLWH O QlhHbirdWe@D QLFDPD
inicijalnog koraka Krebsaag FLNOXVD EORNLUD VH RNVLGDFLMD FLWUI
visokih koncentracija citratar stanicama, kasnije izvora energije za spermije (20). Cink
UHYHU]JLELOQR LQKLELUD IXQNFLMX NDOLNUHLQD SURWHEFE
VMHPHQH WHNXULQH

OHyX JODYQH NDOLNUHLQH XEUDMD VH L SURVWDWD VSI
glikoprotein koji se nalazi samo u epitelnim stanicama prodigeduje kao arginintesteraza

s kimotripsinu i tripsinu t VOLPpQRP DNWLYQR&AUX UDJJUDYyXMXuUL DJU]
ILEURQHNWLQD &WR RPRJXUXMH SR NUL6V2Q RI). YRROALW D/NS X WLP L
gen za PSAhKLK3, nalazi se na kromosomu 18 epidermalni faktor rasta EGF smanjuje,

GRN DQGURJHQL SRYH{R2¥DIMX VHNUHFLMX 36%

.RQFHQWUDFLMD 36%$ MH RNR PLOLMXQ SXW D+5mgirbl,uX VMHPH

usporedbi sa serumskom koncentracijdmt4 ng/ml).

8 VHUXPX VH 36% QDOD]L X GYD REOLNDQWRLRERBMRIE SLVIY®!
PDNURJOREXOLQ 6SHFLILpDQ ]D HSLWHOQH VWDQLFH SURYV
bolestiprosDWH SULPMHULFH X SURELUX QRYLK VOXpDMHYD ND



8QXWDUVWDQL [xigka | QtEatd XrBi0idgD QMEIVRYRJ FLNOXVD L RVOREI

SURVWDWH UHJXOLUDMX DQGURJHQL VWHURLGQL KRUPRQL
$5 NRML GMHOXMH L NDR X Q X-akivlavi\tvaD<Rrippijoki faltbt E28)S W R U L

Testosteromse, kao glawni androgeni steroigretvaraS R P Reiizim 5-alfa-reduktaz stanica

strome u aktivniji oblik dihidrotestosteron (DHT)Vezanjem testosterona ili DHa na AR

dolazi do njegove aktivacije, fosforilacije i dimerizacije, vezanja za regulatorne regijé ciljni

gena i pokreta@j transkripcijske kaskade stvaranja pojedinih proteina, stimulacije

metabolizma i proliferacije stanica te sekrec§6$ SURVWDWLPpQH NLVHOH IRV

proteina (25%27).

1.2 Epidemiologija karcinoma prostate

= O R U X G Q Hin® BuYVBIW/ javRozdravstveni problem u Republici Hrvatskoj, kao drugi
YRGHuUL X]JURN VPUWL L]D NDUGLRYDVNXODUQLK EROHVWL
za javno zdravstvo o incidenciji karcinorea 20B. godiny karcinom prostate @@ DMpHAa UL
NDUFLQRP X PXaNDUDFD

8NXSDQ EURM RVRED V QRYRGLMDJQR VWL §ddidiDpgemB ]O R Ui X (
posljednje objavljenim podacimBiltena, iznosio je 5623 Od toga je ukupno bilo 852
PXaAaNDUDFD X] VWRSX Le@0646000M@GLHLMH ]D PXaNDUF

IDMpH&a&UH VINNRKEO R X feRKkarDitobh prostate sa 21% oboljelih, ko862
PXaANDUDFD X] VW RBZX000QostopaHrigiBdnmjélraste s dobi, posebno nakon
JRGLQH ALYRWD S B5Md69W DRIR L QEGEMIG TDOR G

Prema podacima za 281godinu karcinom prostatg na W U Hriajlelstu mortaliteta od
NDUFLQRPD X ®&WWAanNDdpBdijenta, @ DNRQ NDUFLQRPD WUBKHMH E

karcinoma kolondl).

Karcinom prostate je drugQDMpHauUL NDUFLQRP X PX&NDUDFD X FLMI
NDUFLQRP X UD]JYLMHQLMLP JHPOMDPD (XURSH X] SRUDVW
starije populacijgte XY R ath@)iM i dostupnijin postupaka za rano otkrivanje karcinoma
prostate (prLP MHULFH &Rukuphbylserid@dgPSA, transrektalmg ultrazvula i

magnete rezonanie zdjelice (Tablical) (2).



Tablica 1.Procijenjene dobno standardizirane stope incidencije i mortaliteta u 2018. godini
]D PXaANDUFH X (XURSL

Karcinom prostate —
< BV U 0 —
Kolorektalni Karcinom
D}IE v] ui s
Karcinom bubrega s
D o viu I}igH

< E Jviu 1

Ne-Hodgkinov limfom s

< E Jviu Pt el

Leukemija [

0 10 20 30 40 50 60 70
dobno standardizirane stop@vijet)/ 100 000

Incidencija ® Mortalitet

Preuzeto s&LOBOCAN 2018 http://gco.iarc.fr/ International Agency for Research on Cancer 2020

5D]J]OLNH LQFLGHQFLMH L PRUWD@dgWw seWbjashitidzikpa yHP D O ML
prijavljivanju uzroka smrti,U D ]tQj mpdicinslof VNUEL RNROLAQLP L SUHKUDPE
kao i genetskoj predispoziciji (28

5L]LpQL pLPEHQLFL REROLMHYDQMD RG NDUFLQRPD SURVW
SURPMHQMLYL L QHSURPMHQMLYL 'REUWH QDMWNDUONWWRU

porast incidencije karcinoma prostate s dobi (29).

U Sjevernoj Americiprema podacim&urveillance, Epidemiology, and End Res(BEER)

programa Nacionalnog instituta za rak, 0,6% karcinoma prostate dijagnosticira sé5prije
JRGLQH AaLYRWD SULMH JRGLQRGDQH dajPRWO ,QFLC
6MHGLQMHQLP $PHUé p Ndriddu RGO ¥2DIA. uglavnom bez promjene za
PXANDUFH L]F54gx¥dire aL Y,R\Wddencijom 35,7/100000, uz perana 609 i

769 ]D PXANDUFH 47}H A5y ¥84.godire &L Y @0). D

2VLP GREL X QHSURPMHQMLYH pLPEHQLNH UL]JLND XEUDM
pojedinigenetski faktori, primjerice BRCAm& D FL M D NDR L SULSDGQRVW R
identitetima (32).


http://gco.iarc.fr/

8 SURPMHQMLYH UILDLRER pbLMEMRQQNH RG NDUFLQRPD SURV)
WMHOHVQD PDVD VPDQMHQD WMHOHVQD DNWLYQRVW SRY
dijabetesidrugUzpRYHUDQ UL]JLN RQRDRQL M HmidnQsiaY kartihara
prostataiz SRY H i D QX W MabOpiog@siaRiskiX ]LpQRJ NDUFLQRPD X WLM
S UD U H Q@B6PSmanjena tjielesna aktivnast SRYHUDQ XQRV NROHVWHUROD L
su SURPMHQMLYL UL]JLpQL pLPEHQLFL

1.3 Genetika i patologija karcinoma prostate

*XELWNRP UHJXODFLMH VWDQLpQH SUROLIHUDFLMH GLIHUL
QRUPDOQH VWDQLFH X JORUXGQX *HQHWVNLP L HSLJHQH\
RAWHIUIHQMLPD RWARDUWHHEQ MM mp,L Bdiak Qdo Fibicijacije, progresije i
metastaziranja karcinoma prostate velik broj molekularnih promjena odgovoran je za

heterogenost fenotipova karcinoma prostate (39).

Inaktivacija gena metilacijom, mutacije onkogena i tamsuypresorskih genaty HiH GHOHFLM
i translokacije brojnih gena povezuju se s nastankom karcinoma proS@t@mskim

studijama definirani su genrs pLMLP VH PXWDFLMDPD YHaH QDVWDQD
primjerice BRCA 1i 2, CYP 17, ELAC/HPC2, MYC, p53, PTEN, RAS, RNASEL/HPC1

VDR i drugi(40 +43).

Nasljedne genetske promjene i mutacije u pojedinim genima povezuju se s dkolBn
NDUFLQRPD SURVWDWH XNOMXpXMXuUL iFCAMBRENiNMHZ X 51$6 (.
SRVHEQX YDAaQRVW P XW D FrLtdupre$otsKih gairna, pNNIM®D W XA FLMD GF
GR JUHADND X SRSUDY K4Mb).Nhtachkam&ragehu X&t12 kromosoma

X, koji kodira androgeni receptoiSRWLpH VH UDVW R DQGURJHQX RYLVQI
stanica, uz aktivaciju mutiranog androgenog receptod D]OLpLWLP FLWRNLQLPD L
(46).

U oko 50 £70% karcinoma prostate nalazi se fuzipgMUDMD JHQD 703566 VSHFLI
prostatu i ovisng o androgenu,a3-krajem gena ETS transkripcijskih faktora. Ova genetska
mutacija povezuje se agresivnijim oblikomd&aoma prostaté47, 48).



Epigenetski proces hipermetilacije ugljik citozina u CpG sekvencama povezuje se sa
supresijom G3P1 (glutation S transferaza) gena koji se nalazi uY L & HDOR ®arcinoma

prostate (49).

.URQLpPQD XSDOD X] XSDOQL PLNURRNROL4 PRAH LQLFLUD
RNVLGDWLYQLK L GXaLpQLK YUVWD YRGL X VWDQUdxQH HSL.
kronipQL VWDQLPQL XSDOQL RGJRYRU SRGXSLWHRNRILRIHQF

citokini promoviraju dijeljenje stanica i inhibiciju apopo&@&0, 51).

SDWRKLVWRORAND GLMDJQR]D NDUFLQRPD SURVWDWH SRV

iglom ili transuretralnom resekcijom prostate.

Biopsija prostate izvodi se iglom od 14 ili 18 Ggugg. Uzima sgo010, 12 LOL YLaAH X]JRUDI
WNLYD WH VH DQDOL]JLUD WUDpPDVWL X]RUIDDISW N VWD) \BWHR® LVEH
i lateralnih dijelova prostatg?2, 53).Materijal dobiven biopsijonse nakon prikladne obrade

serijski resecirai boji, a preostali materijal se koristi za imunohistokemijsku analbzl).

OHULQD NDUFLQRPD SURVWDWH R NRtranzicigkdad@n] halszHseX SHUL |
oko15#20 D RNR W X P R Udu beRtMIRoj b (AR

8 SDWRKLVWRORA&ENLP XileUdeihdhi adebBaepdihéri Hrostate, u oko 90%
primarnih karcinoma prostatélastajeiz epitelnih stanica proste, aSDWRKLVWRORANL VI
DEQRUPDOQD DUKLWHNWXUD &O LiMilkidteni rafR t@rvakrdnaklRdY W E D] D (
u jezgri stanica. Vidljiva je mucinozna fibroplazija, perineuralna invazija i glolaézacija

, PXQRKLVWRNHPMLNMRULEAVYBDPHLOMH]L VX 368 SURVWDYV
(PAP) i alfametil-aci-&R$ UDFHPD]D $0$&5 NRML VOXaH X UD]OL
malignih promjena (56, 57).

+LVWRORANL VH UD]OLpLWL VWXSDQM GLIdkdbrignadiMDFLMH
AOMH]GDQH GLIHUHQFLUDQRVWL L QXNOHDUQH DWLSLMH
Najzastupljeniije @ HDVRQRY VXVWDY RGUHYLYDQMD ,Geeligd HQFLUD
na arhitekturalnim karakteristikansianica a kasnije nuklearnoj atipiji, predstavljen 1974.
godine(58). Karakterizira ga stupnjevanje diferenciranosti adenokarcinoma od 1 do 5, gdje
X]J]RUDN RIQDpXMH QDMEROMH GLIHUHQFLUDQ D X]J]RUDN

Zbrajanjem najzastupljenijeg i drugqap zastupljenosti Gleasonovog uzorka (primarni i
VHNXQGDUQL KLVWROR AN and3is@ledsooxrop) AkK toRiGasamoH G
MHGDQ *OHDVRQRY X]RUDN ]JEURM VH GRELYD XGYRVWUXPp
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stupnja 1 tumor karakteriran proliferacijom malih do srednje velikih, gusto zbijenih acinusa,

tek blage varijacije oblika, koji ne raste infiltrativno (52, 56).

Najzastupljeniji uzorak je Gleasonov uzorgkBRML NDUDNWHUL]JLUDMX QHSUD)
YLAH VWURRHUDPD L]U.DNaEl&apiieMiferéndifdniGleblsonov uzorak 5,

velikih kribriformnih, nakupljenih DWLSLpQLK VWDQLFD V FHQWUDOQLP
*OHDVRQRY JEURM PDQML RG XSXuXMH QD GREUR GLIHUH
diferencirane, a zbroj 7 na srednje diferencirane stammera

Napretkom tehnologii N O g (BLLbINiRe @édY Ly D Q M X  sldaQréeviziel ¢vog
VXVWDYD VWXSQMH YuDrigkdliRo Bavreit&sd,Rs8H GIRWOMHG QML MH SU
modalitet karakteriziran grupiranjem Gleasonovih zbrojenastupnjeve(60, 61). Tako

Gleasowv zbroj 6 pripadatupnju, odnosngradusul, Gleason zbroj 3 + 4 graduguGleason

zbroj 4+ 3gradusB, Gleason zbroj 8 gradunsj grupi4, a Gleason zbreyi9 i 10 u gradusoj

grup 5 (Tablica 2).

Tablica2. *UDGXV JUXSH NDUFLQRPD SURVWRPWROBBRENXQDURGQTF
ISUP 2014

Gleasonov zbroj Gradus grupa
X *UDGXVQD JUXSD VH
"6 1
73 +4) 2
7(4+3) 3
8(4+4,345,5+3) 4
9-10 5

2VLP QD MPMHERKLVWRORAENRUFQQDADB D SURWOWONWH KLVWROR:?
WLSRYL NDUFLQRPDNORBUIORIQRRELMH 7X VH XEUDMDM
DGHQRNDUFLQRP DGHQRNDUFBYRRKGRKR\SW DBQ P P WL PGXN IV/C
DGHQRNDUFLQRP SMHQX&MY MK SBW DSULF\W H QDD UFH.IIRV Q M D
DGHQRNDUFLQRP ED]D 0 ®bsnQKarciib® Har&roid aAhkjrahdokrini

karcinom.



1.4 . O L QL p N xowericidrialnadijagnostika karcinoma prostate

$QDPQHVWLpPNL NDUFLQRP SURVWDWH MH X UDQLP UD]YRM
PHVWR QHPDMX VSHFLILPQH VLPSWRPH WH VH GLMDJQR]D ¢
SRYLAHQLK 0KUphOGPEa Q SeMIMUL(62).

SMHyL MH 3kikBrEingrRopoBtate, kod kojeg s¥ SRpHWNX UD]YRMD WXPRUD
o simptomima SRUKMHERQMHJ XULQDUQRJ WUDNWD SRUHPH{DN

simptomima.

.RG SURALUHDQ lpkostdtbWEF LVGHRNPOQ GDUQLP ALUHQMHPDbA. NRAWD(C
2ELWHOMVND D Q Dieegikdijl0shoBeia @D WIBIMIBG QL JHQHWVNL SRUHPH
do karcinoma prostate nalaze se u oko 15% karcinoma prostate (44).

_.OLQLPNL SUHJOHG XNOMXp XORF), KejL 02 $uiReindrié Voimi@ Qdne SUH J O
dLMDJQRVW L N HUKR@Bbbseiumed®IAHB(LYD WHN UMHYH ORNDOQR |
karcinome 7LSIQDQID] XNOMXpXMH WYUVL QR GWWRiN pdritval H SDO S

nalaz biopsije prostate u oko 3%0% bolesnika (63).

Do prije tidesHWDN JRGLQD GLMDJQR]D N DsbfoktQiRia iz [BjdRV W D W H
NOLQLpPNLK YWHiP SWQRPSUHGRYDOH EROHVWL LOL SDWRORANL
SHWRJRGL3AQMH SUH&64/OMHQMH RG RNR

8YRYHQMHP VHUXPVNRJ WHWRIUD@QWDIBQRYV BESNE HWVSMH FE& ULL |
incidencije karcinoma prostate greranije otkrivanje lokaliziranog raka te pad mortaliteta i
dXOMH SUHALYOMHQMH SDFLMHQDWD V NDUFLQRPRP SURVW

Krajem 1960LK L SR pHWiN Bddina, kroz napredak imunologije i biokemijske
WHKQRORJLMH RWNULYHQ MH SURVWDWD VSHFLILPpQL DQW
epitelne stanice prostate iz obitelji kalikreina, poznat i pod imenima-gamaoprotein ili

kalikrein-3 (66, 67). PSA je JRGLQH RGREUHQ RG DPHULpPNH $JHQFI
(Food and Drug Administration )'$ NDR PDUNHU SUDUHQMD XpLQND OLI
boluju od karcinoma prostate, a 1994. godimé¢ DR GLMDJQRVWLpPpNL WXPRUVNL
RG QDHPHRAILAWHQLK WEPRQYVNLK PDUNHUD

PSA sintetiziranu epitelnim stanicama nije tumoV SHFLIL p D Q demdrdNzdidvih
P X &N D U D F & uQkbrodntfaciji 1 do 4 ng/ml, a uredna bazalna membrana stanica i
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primjeren sloj bazaih stanicaVSUMBKPMDR'ND YHULK NROLPLQD 36% X VHUXF
PSA u serumu, posebno do 10 ng/ml, osim kod karcinoma, nalaze se i kod benigne hiperplazije
prostate (BPH), prostatitisa, ili nakomL ] L praHipulacije prostateprimjerice nakon
kateterizacije ili cistdsopije (71).

Vrijednost PSA u serumu, ukupni ilotal’ PSA-tPSA- XNOMXpXMH JEURM VORERG
SURVWDWD VSHFLILPQRJ DQWLJHQD X VHUXPX

9H]DQL 36$ LUHYHU]JLELOQR \DH) WR M DRI\ WLGBRKISGHOPBIR 7Q D. .

$ 0 L-proteazniinhibitor (API), dok je slobodnifree3 PSA- fPSA- nevezan za proteine
plazme(72). 6ORERGQL 36% RELPQR pLQL YdaH pésttkai maNiXiBdQRJ 36
1369% 136 pHauL MH NRG PXaAaNDUDFD V NDUFLQRPRP SUR)
vezanog PSA, ft PSAPRaH NRULVWLWL X SURELUX SDFLMHQDWD N
prostatg(73).

U procjeni rizika od karcinoma pstate razvijeni su brojni indeksi, testovi rizika, derivati PSA,

te detekcija molekularnih formi PSA.uTse ubraja primjerice JXVWRUOD 36% HQJO :
density, definirana omjerom ukupnog serumskog PSA i volumena prosté#/MH YHUD JXVWR
PSA YHULL MMH]JLN RG NDUFLQRPD SURVWDW Hn/g-dmainaké D 363$ °
suspektnom za karcinom prostateD YLaH Y ULMHG QR d§esividjinYfatrhBnaH V X
tumora (74).

.LQHWLND 36% WD NR ktivbu @iedhDst>XuMdzlikuahjuGolenignihnnalignih
promjenaVarijable kinetike PSAHa i H V H detBkdijLpoVkakh bdlesti nakgmovedenog
inicijainog OLMHpPpHQ M Du bEinXpbadPBSX Mend. PSA velocity) i vrijeme
XGY RVW ehg [P$Qddubling time.

BrzinaporastaPSA je dinamika porasta vrijednoakupnogserumskod®SA kroz vrijemepa
je tako E Upinlastvrijednosti PSApovezan s karcinomom prostap@sebno > Ag/mlgodini,
avVULMHPH XGYRVWUXpHQMD 36%$ MH EURM PMHVHEA)X NRMHP

Slobodni PSA nalazi se u nekoliko molekularnih izofoffoznate spro-PSA, BPHpovezani

PSA i intakni VORERGQL 36% 'LMDJQRVWLpPpNL Widstalé Hea@hGHNYV ]G

Index 3+, WHVW MH NRML XNOMX»m3AW¥H XIRXBOQEPXVOBHRD MMH&
>f @SUR36% IUHH 36% 1 ¥36% 9HUD MH YMHURMDWQRVW ND

i pro-PSA izoformu, a upotrebom testa smanjuje se broj biopsija pr¢géte
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ORGHO pHWLUL shoze@dy\NCAI @riar. . PDUNHU SRYLAHQH HNVSUHV
povezanog s karcinomom prostat8electMDx test urinarnih biomarkera vezanih za karcinom
SURVWDWH QHNL VX RG GLMDJQRVWLPNLK L SURIQRVWLpPNL
79).

Odluka o testiranju senuske vrijednostukupnog36$ GRQRVL VH LQGLYLGXDOQR
UDJ]ORJD D SUHSRUXpD VH PXaNDUFLPD VWDULMLP RG JF
SRILWLYQRP RELWHOMVNRP DQDPQH]RP OXaNDUFL NRM!
ukupnogVHUXPVNRJ 36% YLAX RG QJ PO GRQRVQR X GREL RG
L YHOL ULILN RG PHWDVWDWVNRJ NDUFLQRPD SURVWDWH L
36 WUHED RGUHYLYDWL VYDNH GYLMH JRGL @ehproldrdti PD WU I
DVLPSWRPDWVNLK PXaNDUDFD QLMH RSUDYGDQR

U daljnjoj obradi bolesti prostate, a nakon uzimanja povijesti bolesti, obiteljske anamneze,
NOLQLPNRJ i S Haz@atuGvidjednost PSA, slijedi analiza morfologije prostate.
VizualizacijupdJHQKLPD SURVWDWH L RNROQLK VWUXNWXUD RPRJ
OHWRGD RPRJXUDYD VOLNRYQL SULND] L YROXPHWULMVN?
biopsiju pod kontrolom ultrazvuka, a i terapijsku opciju fokusiranog ultrazvuka visoke
frekvencije (HIFU xhigh intensity focused ultrasound

7HPHOML VH QD RGDALOMD QM Xh>SQW LRCH @ K pOLKLKHDEOMR Y4 DH NHA
SURODVNRP NUR] WNLYD UDVSU&XMX DSVRIIEdOYDINEX LOL Ut
(80).

TRUS metodom karcinom prostat® E L p Q@rikaZuie kao hipoehogena lezija, ponekad
QHSUDYLOQRJ UXED QH&AWRSBUMHYH LIRHKRJHQH VWUXNW XL

SUHPD VPMHUQLFDPD (XURSVNRJ XUROR&ANRJ XGUXAaHQMD L]
SRGUXpMD SRWUHEQR MH DQDOL]JLUDWL XOWUD]JYXpPpQR YR}
periprasW D W ID0)QNH V W H ] L R QuR dzhinénije QORIBI T2 @2¢6raka obostradapeksa do

EDJH SURVWDWH GRGDWQR L L] 7836 $Q00O'51D VBOVRSHMNIWE LK 3
SUHPD NRQVHQ]XVX OHYyXQDURGQRJ GUXawyYD ]D XURORA&N
JRGLQH XNOMXpXMH SULND] VY D N&hdstPsihhlod WénEGleasowd, MH R
procjenu limfovaskulatme SHULQHXUDOQH LQYD]LMH L(®®6MB.NVWUDSURYV
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8 VOXpDMX QHJIDWL YR ILQIDODMV B 5 RR L digeimikbir$a Q RV W L
i suspektan nalaz digitorektalnog pretge biopsija se ponavlja najranijakon a Htjédéna
(84).

MagneharezonanciigMR) MH VOLNRYQD WHKQRORJL NVMDk&Risbke RPRJX 1
rezolucijemekih tkivakvaltetanSULND] |RQDOQH DQDWRPLMH SURVWDWH
kao ijasan prikazanatomsk odnosaX |GMHOLFL HYHQWXDOQR HNVWUDNDS
prostatejnfiltraciju seminalnih vezikula i ostalih struktura u zdjeli8b).

Nalaz MR zdjelFH PRAH SREROM&aADWL GHWHNFLM XtradpektBlhiQRPD S
ultrazvuk te se koristt mnaYRYyHQMX ELRSVLMH SURVWDWHNRYHQBQLMF
ELRSVLMH ]D ORNDOL]DFLMX NDUFLQRPD SURVWdMWH L ORN

provedene terapije za procjenu lokalnog recidiva ili rezidue tu@éja

ORUIRORAND DQDOL]D L RSLY SDUHQKLPD 9rd Be\pWenWH WH RN
L 7 PMHUHQLK VOLND 'LIX]JLMVNL PMHUHQH V&thiNH 05 V.
PXOWLSDUDPHWULMVNL 05 SUXaDMX QRYH L GHWDOMQLMH |
stanica(87).

Karcinom prostateVH QD 05 |GMHGUAMKREMHOR DR IRNDOQR SRGU.
intenziteta signala na T2 mjerenim slikama, sa ili béazZG'FOMLYRJ HNVWUDNDSVXO
asimetrije i zadebljanja neurovaskularnog snopa, nepravilnih rubova priistagpravilre

strukure seminalnih vezikula (88).

8 VYUKX VWDQGDUGL]DFLMH L YHUH NYDOLWHWH DNYL
multiparametrijske magnet rezonange, ustanovljeni suPI-RADS kriteriji - Prostate
Imaging- Repating and Data Systemerzije 2 iz 2015. godine39).

Nakon inciMDOQH SULSUHPH SDFLMH QW Ddnth$ékSRcUUX jibtrebt V QL P D
endorektalne zavojnice u magnetnom polju jakosti 1,5 ili 3 T (Tesla), uz analizu anatomije,
zonalneragodiele prostate, opisivanje benignih promjena (bexhgrerplazip prostate cise,

kalcifikati, upalre promjere, atrofija, fibroza). EvaluacijomT2 sekvenci, difuzijskimjerenihi
NRQWUDVWRP SRM®OSBREU@HGMHNYNFFSHNWQLP OH]JLMDPD S
N O L  R[DN\b IDRErQirdthaprostate89).
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Tako je kategorija PRADS 1 povezana s vrlo malom vieRBWQRAaAUX SULVXWQRVW
] Q D p D kafgiRaina prostate, dok je -FA$'6 YMHURMDWQR SULVXWDQ N
karcinom prostatég9).

8 GDOMQMRM GLMDJQRVWLFL SDWRKLVWRORAGNL GRND]D
vrijednosti dediferenciranostitd D SXWHP *OHDVRQRYRJ JEURMD L RGUHY
MH SURFLMHQLW L(e8d Ragn). HQRVW EROHVWL

2GOXND R SURFMHQL SURALUHQRVWL EROHVWL WH R RGD
Gleasonwom zbroju, komorbiditetima, terapijskin? R J X 01 Q Ri& WQ P Q pgrahieRima
svakogpojedinogbolesnika(83).

SUHPD (XURSVNRP GHANA padjentiR D RVOR SV higkl) stédxjMIHvisoki
UL]JLN ]D SURALUHRZ X [E N euEipM#ikadj®rizika t€& @aljnji plan dignostike
S U H S Al LpkemBalD P H 0jNpdibnahoj sreobuhvatoj P Uikz@rak (NCCN, engNational
Comprehensive Cancer Netwp(Kablica 4)(91, 92).

Tablica3. EAU UL]LpQH JUXSH ]D SRYUDW EROHVWL L ORNDOQR S

Niski rizik Srednji rizik Visoki rizik
PSA < 10 ng/ml PSA 1020 ng/ml PSA > 20 ng/ml Bilo koji PSA
iGS<7 ihGS7 iiGS>7 Bilo koji GS
cT1-2s ili cT2b ilicT2c cT3-4 ili cN+
Lokalizirana bolest| Lokalizirana bolest| Lokalizirana bolest| Lokalno SUR &L UH (

GS #Gleasonov zbroj, PSASURVWDWD VSHFLILpQL DQWLJHQ
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Tablica4. ,QLFLMDOQD VWUDWLILNDFLMD UL]JLND L SURFMHQD S

bolest prema NCCN Smjernicama Verzija 2.202Karcinom prostate

RIZIK .OL Q L b N H 3DWRKLVW Slikovne | Testiranje na nasliedn| Molekularna /
oblike boksti Biomarkerska
pretrage Analiza
Tumora
Vrlo Prisutno sve navedeno: Nisu BUHSRUXpD VH | Nije
nizak Tlc indicirane obiteljsku anamnezu il| indicirana
Gradus grupa intraduktalnu/kribriformnu
PSA < 10 ng/ml histologiju
Manje od 3 fragmenata biopsije pozitivnd, 50%
karcinoma u svakom fragmentu
*XVWRUD 369% QJ PO J
Nizak Sve navedeno, a ne kvalificira se za skupirlo niskog | Nisu BUHSRUXpD Wid | Ako je
rizika: indicirane obiteljsku anamnezu il| vjerojatnost
T1-T2a intraduktalnu/kribriformnu| S UH & lay O
Gradus grupd histologiju 10 g
PSA <10 ng/ml
Sredniji Prisutno  sve| Povoljni Prisutno  sve| Scintigrafja | 3UHSRUXpD VH | Ako je
navedeno: VUHGQMHUL| navedeno: kostiju nije | obiteljsku anamnezu il vjerojatnost
Nema pLPEH indicirana za| intracuktalnu/kribriformnu| SUH &lay O
YLVRNRUI rizika primarnu histologiju °10g
karakteristika Gradus grupad | procjeu
ili 2 SUR&ELUK
Nema jako 50% pozitivnih | bolesti
YLVRNRUI uzoraka Slikovni
karakteristika biopsije prikaz
abdomena i
Prisutan jedan zdjelice se
od SUHSRU
VUHGQMH >10%
pLPEHQLN vjerojatnost
T2b-T2c ]DKYDUH
Gradus grup2 limfnih
ili 3 PYRURY
PSA 10-20 Ako se
ng/ml nalaze
regionalne ili
udaljene
metastaze
Nepovoljni Prisutan jedan Scintigrafja | 3UHSRUXpD VH | Ako je
VUHGQMHU LOL YL&H)| kostiju  se| obiteljsku anamnezu il{ vierojatnost
2 ili 3 | SUHSRU| intraduktalnu/kribriformnu| S UH & laYy O
pLPEHQLN T2iPSA>10| histologiju 109
rizika ng/ml
Gradus grup8 | Slikovni
prikaz
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*50%
pozitivnih
uzoraka

biopsije

abdomena i
zdjelice se
SUHSRU
>10%
vjerojatnost
]JDKYDUH
limfnih
PYRURY
Ako se
nalaze
regionalne ili
udaljene

metastaze

Visok

1HPD YUOR YLVRNRUL]JLpQLK ND
pLPEHQLN YLVRNRJ UL]JLND

T3alLl

Gradus grupdili 5 ILI

PSA > 20 ng/ml

Scintigrafija
kostiju se
SUHSRU
Slikovni
prikaz
abdomena i
zdjelice se
SUHSRU
>10%
vjerojatnost
]IDKYDiH
limfnih
PYRURY
Ako se
nalaze
regionalne ili
udaljene

metastaze

3UHSRUXpPD VH

Ako je
vjerojatnost

SUHalay O
10 g

Vrlo

visok

B3ULVXWDQ EDUHP MHGDQ pLPEH(
T3b-T4

Primarni Gleasonov uzorak 5

23 YLVRNRUL]LpQD IDNWRUD

>4 uzorka biopsije Gradus grupgéli 5

Scintigrafija
kostiju se
SUHSRU
Slikovni
prikaz
abdomena i
zdjelice se
SUHSRU
>10%
vjerojatnost
]IDKYDiH
limfnih
PYRURY
Ako se
nalaze
regionalne ili
udaljene
metastaze

3UHSRUXpD VH

Bez rutinske

preporuke
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Prema kriterijima vrijednostt PSA*OHDVRQRYRJ JEURMD WH UL]JLND ]D SU
VH QDMNYDOLWHWQL@DM®RGREWDERRUDKEQREWDUYLYDQMD 7
90, 91, 92).

710 NODVLILNDFRWMLIXEDURQR/KMWHWDY NODVLILNDFLMH SURALI
YHOLpLQX SULPDUQRJ WXPRUD 7 |]DKYDUHQRVW ORNRUHJ
udaljenih metastaza (M) RSLVD QD X S UL bigX [pQILHNG§Qa&pBliZa kak NAICC+

American Joint Committee on Cancé3) i prikazana rablici 5.
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Tablicab. TNM klasifikacija karcnoma prostate prema AJCC, 8. izdanje, 2017.

Primarni tumor
.OLQLpNL 7
Tx tSULPDUQL VH WXPRU QH PRaAH RWNULWL
TO tnema znakova primarnog tumora
T1 +NOLQLpNL QHSULPMHWDQ WXPRU ELOR SDOSDFLMRP LOL VOLNRYQLP GLM
Tla+tVOXpDMDQ QDOD] WXPRUD X UHVHFLUDQRJ WNLYD LOL PDQMH
TlbtVOXpDMDQ QDOD] WXPRUD KaYLa&H RG UHVHFLUDQRJ WN
Tlc+tWXPRU GLMDJQRVWLFLUDQ SRPRUX ELRSVLMH LJORP ]JERJ SRYL&HQH
T2 +tWXPRU MH RJUDQLpPpHQ QD SURVWDWX
T2a+tWXPRU REXKWMOMIHSRRRYWIHAQMD LOL PDQMH
T2b +tWXPRU REXKYDUDH MHGREIOREBERYREDDUHAQMD
T2c tWXPRU REXKYDuUD RED UHAQMD
T3+WXPRU SURGLUHQ L]YDQ NDSVXOH SURVWDWH
T3a+L]YDQNDSVXODUQD SURALUHQRVW MHGQRVWUDQD LOL RERVWUDQD
T3b+tWXPRU SUR&ALUHQ QD VMHPHQH PMHKXULUH
T4 +tWXPRU ILNVLUDRRNOROSUR ¥FMUHNW XUH RVLP VMHPHQVNLK PMHKXULUD PH

3DWROR®NL S7

pT2 +WXPRU MH RJUDQLPHQ QD SURVWDWX

pT3 +L]YDQSURVWDWLpPNR ALUHQMH
T3a+xL]YDQSURVWDWLpPpNR aLUH @QjuHath @jehi#a*N*URVNRSVND LQILOWUD
T3b+LQILOWUDFLMD VMHPHQVNLK PMHKXULUD

pT4 tinfiltracija mjehura, rektuma

5HILRQDOQL OLPIQL pYRURYL

.OLQLpNL 1

Nx #prisutnospreVDGQLFD X UHJLRQDOQLP OLPIQLP pYRURYLPD QH PR&H VH XWYU

NO #nemapreVDGQLFD X UHJLRQDOQH OLPIQH pYRURYH

N1 tpreVDGQLFH X UHJLRQDOQH OLPIQH pYRURYH

3DWRORANL S1

Nx +tUHJLRQDOQL OLPIQL pYRURYL QLVX SUHJOHGDQL
NO +QHPD SRILWLYQLKOWAHJLRQDOQLK pYRU

N1 +preVDGQLFH X UHJLRQDOQH OLPIQH pYRURYH

Udaljene metastaze (M)*****

MO +nema udaljenilpresadnica
M1 prisutne su udaljengresadnice

Mla+X QHUHJLRQDOQH OLPIQH pYRURYH

M1b +u kost(i)

Mlc +X RVWDOD VinyresadbicAmailRzy\hiphQ

7XPRU QDYyHQ ELRSVLMRP X MHGQRP LOL RED UHAQMD DOL MH QH XbsiidrnB &l

kao Tlc
** Tumor koji infiltrira DSHNV S UR VW BuWagswO@li iielizRavje) Baslficira se kao T2, a ne T3.

1H SRVWRML <®RiBsikRdjeR aND 7 F

3R]JLWLYDQ NLUXU&ANL UXE WUHED ELWL RELOMHAHQ R]QDNRP 5 RVWDW

.DG MH SULVXW @Qr&satnica HlaRif®irdie GremM® DMUDELUHQLMRM
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9UOR QLVNR L QLVNR UL]LpQLP SDFLMHQWLPD GDOMQMD
RVWDOLP SDFL M HQiwtL MECTSabdoBeénd X pdieliceuz MR zdjelice kao

konvencionale slikovne metoc.

MSCT abdomena i zdjelice (enghultislice computed tomographyM H UDGLROR&ND GLMCLC
metoda kojom se NRULAWHQMHP UHQGJHQV N Lde sninbhBjadbbivd UR] EUF
WRPRJUDIVNL SUHYV MShhrad«kaMdih@ mkavBsdkeipiodiddne rezolucije

u kratkom vremenu

06&7 VH NRULVWL X GHWHNFLML 4LUHQMD NDUFLQRPD SUR\
visceralneorgane iVQLPNRP REXKYDUH@4).NRAWDQL VXVWDY

.DUFLQRP SURVWDWH RELPQR VOLMHGL GUHQDAXROULRYH L] S
RSWXUDWRUQH XQXWDUQMH YDQMVNH L |IDMHGQLpPpNH LOLN
lumbalrih regija /ILPIQL pYRURYL DEGRPHQD L |GMHOLFH PRJX
stanjai kod infiltracije karcinomom, a suspektni su oval®LPIQL pYRURYL NUDUOHJ
YHUHJ RG FP LOL RNUXJOL OLPIQ lLodDBRO@6)JL NUDUHJ SURPN

.RAWDQH PHWDVWD]H NDUFLQRPD SX RWW D W HRR/BEIFHR B LWKL RQ
L PLMHA&DQH XOK K,Bkahitéyea sekundBQR 4LUHQMH NDUFLQRPD SU
seiu SDUHQKLP S Qpkiinbte HDAGUEREEXOH 8M37). G

NukleasnePHGLFLQVNH PHWRGH NDUDNWHULVWLpPQH VX L VSI
PRUIRORANLK L IXQNFLMVNLK LQ liRrigdhgkénh ddDa@8). R&xliked/ LY DQRF
biodistribucijepojedinihradiofarmakapdnosnanedicinskih pripravaka radioaktivnih izotopa
XGUXaWH QR&U Hkemigkid VSRMHYLPD RPRJXUXMX XYLG X PHWD
VWDQLpPQRM UD]JLQL

Scintigrafija jenuklearne PHGLFLQVND GLMDJQRVWLPND VOLNRYQD PH
kamere snima raspodjela radiofarmaka u tijelu. Gama zraka apliciranog radioizotopa emitira

se iz subjekta SUROD]L RWYRUH NROLPDWRUD Ra®YKMtBEORpPH N
gama zraka 3 U R S Xjarma2rakd dolaze doistala detektora gama kamere, krigtaatrij

jodida aktiviramgtalijem (Nal(Tl)), gdje uzrokuj scintilaciju, emisiju svjetla valne duljine na
JUDQLFL YLGOMLYRJ VSHNWUD seX engsfjaD defeRktiraGhatddamax D [
fotomultiplikatora )RWRPXOWLSOLNDWRUVNH FLM HdiLseSZRtviDpDY D M
pohranjuje i analizira kompjutorskim sustavima i prezentira za daljnju evaluaciju i

kvantifikaciju.
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GamaNDPHUH P Ripln&idvdimenzijsku snimku objed VWDWLpPpNLP VQLPDQ
tomografsku trodimenzionainu VQLPNX VNXSOMDQMHP SRGDWDHND NUX:
jednofotonsk emisijsku kompjutoriziram tomografiy (SPECT, englsingle photon emission
computedomography.

ModernLP VXVWDYLPD JDPD NDPHUD NRMH XNO Maxatdmd L QLVN
lokalizacija lezija i korekcip atenuacije gamarakafuzioniranem snimkiSPECT snimanja i
CT presjka- MHGQRIRWRQVND HPLVLMVND NRPSMXWRUL]JLU]
kompjutoriziranom tomografijom (SPECT/CT) Konvencionalne nuklearamedicinske
PHWRGH X LQLFLMDOQRM SURFMHQL SURALUHQRVWL NDUFL¢
radiofarmakdac-99m0'3 X NRaAWDQRP VXVWDYX UDGL GLMDJQRVWLN|
NRG RVWHREODVWLPQRJ VHNXQGDUQRJ aLUHQMD NDUFLQR
99m jedanje RG QDMpH&UH NRULAWHQLK U BléneRtLKpR ¥¢R®In XPMHYV
VYRMVWYLPD SULEOLADYD LGHDOQRP UDGLRQXNOLGX NUD
monokromatskg JD P D ] Weneky{EM40 keV, uz relativho jednostavnu produkkipe
Mo0-99m/Tc99m generatofl00) T P R E L O M H & Hd@osforrata V(MO flsabira
VH QD SRYUALQX NULVWDOD KLGURNVkod S Bwekwljends$tkR W D QR J
P HW D E &kvhdst\propusnostNDSLODUD RGORRBREFRIW.ROREN

.DUFLQRP SURVWDWH V SULPDUQR RVWEREODMWAWQIOAR R/HEKR
visokom postotku prikazujse S D W RrOretatdoliznom Tc-99m-MDP (101). Scintigrafski,
VHNXQGDUQR 4LUHQMH NDUFLQRPD SURVWDWH PRAH VH SU
LOL GLIX]QD |]DKYDUHQRVW MNHR/&EHW DNORI SRAMWOWWLHYAL FDOYPDQ M
radiofarmaka Aladna® zona RVODEOMHQRJ QDNXSOMDQMD UDGLRIDU
NRAWDQROWXG\WFWOWDRJIUDILMD N R a8O8htMDR 1 pfidavejphoElerv 7 F
SURALUHQRVWL NDUFL gRKer3ti 8ddl Rosciebats Hiz Rriedpogkidpnog
serumskod®SA > 10 ng/mluz VWD G LM E R QliHY yédusiu skupihl. & L Y (B3, 92)
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1.5 Pozitronska emisijska tomografija u dijagnostici karcinoma prostate

Pozitronska emisijska tomografija s kompjutoriziranom tomografijom (PET/CT, gogitron
emission tomography/computed tomogrgpmpderna je nuklearamedicinska metoda koja
RPRIJXUXMH SULND] PHWDEROLpPNH DNWLYQRVWROREDNQRFD

podacima organa i organskih susta®@)(

Koriste se ciklotronski proizvedeni pozitronski emiteri, radioizotopi kratkog poluvremena
raspada, primjerice-E8 (109,8 min) C-11 (20,3 min), koji pozitronskim raspadom emitiraju

S R]LW U R Qjeldnakdriadel &itsuprotnog nabejektronima One sesudargu s blisko

VP MH a Vektrghirai &ah@ili UDMX SUL pHPX QDVWDM Kut@émob 188WR QD R (
energije svaki po 511 ke\08). Fotone detektiraju blokovi prstenasto postavljenih detektor
kamereunutar nekoliko nanosekundiQ D M p H & U H od Wristiilel Qzmutova germanata

(BGO), lutecijeva oksiortosilikata (LSO) ili gadolinijeva ortdsdta (GSO).

Doseg pozitrona u tkivu prije anihilacije s lkdimnom R J U D QreznidfiDPET kamerena

oko 4 mm. Napretkom tehnologije, fuzija slika s mapom koeficijenata atenuacije signala
podacima dobivenim kompjutoriziranom tomografijom (CRPRJXUXMH NRUHNFLMX D
3(7 VLIJQDOD L WRpQX DQDWRPVNX O Ra&@8p Bdfidgnuts! Doljg HW D ER
UHJROXFLMD L RVMHWOMLYRVW RPRJXUXMH L NYDQWLILNDF
interesa, SR P RV vrijednogi. Standardizirana vrijednost nakupljanja (SUV, engl.
standardized uptake value EU R M p D Q LojVulinta R GEanwkDphulihjiciranu aktivnost,

vrijeme injciranjg masuispitanika YLVLQX L SRYUALRIEROHVQLNRYD WLI

Fluor-18 je ciklotronski izotop poluvremena raspada 109,8, rkimji emitira pozitron
maksimalne energije Emax 0,63 MeV,GRVHJD X PHNLP pHVWLPD RNR PP

I1DMpH&aUH SULPMHQMLYDQL SR]LW WRQWNifmRME FRFDUPDN
fluordeoksiglukoza (FDG) koji RVOLNDYD SRMDpD @ktvnoBtH ¥aiEaR O L p N X
KLSHUHNVSUHVLMRP VWDQLpQL KIMWDdDQJURROAV@riKazbijd R WHL Q
VWDQLFH V XEUJDQRP JOLNROL]JRP YUOR pHVWRP NRG NDL

karcinoma prostate (102).

,DNR YUOR pHVWRB LWL PQRMMNMIMDRONRORANLKIEFMHR QNROR
kod karcinoma prostate relativno niske osjetljivosti (108). SURFMHQL SURALUHQRVW
SURVWDWH X NRaAWDQL VXVWDY YLVRNX RVMHWOGBMLYRVW
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fluoridom (F-181D) SRILWURQVNLP HPLWHURP NRML VH NHF
KLGURNVLDSDWLW S HHLA H paiRéd@id Rivaranja nove kosti i prikazuje
RVWHREODVWLPpQX DNWLYQRVW )X]JLMRP V WRPRJXDEMIRD |
anatomski t QLMX L RVMHWOMLYLMX ORNDOL]J]DFLMX NRawDOQL
NRAWDQRITV¥IIOMMIPYROP X] PRIXUQRMWALIVNPENMB NUR] RGUHYVL
vrijednosti(104).

8 GHWHNFLML SURAQLUHQRVWL Y |V RNpir&tlbplesiRalu VW FLQRPLC
procjeneeventuale SUR & LILBEROCRAWW L QH VDPR X NRaAWDQL VXVWDY (
parenhimskergane koristi se PET/CT sadiofarmaciméaoji prikazuju metabolizam lipida,
PDVQLK NLVHOLQD L SURWHLQD VWDQLpQudfjikberhl®ELWUIDQD SU
fluoromF-18 LOL N R O L QCRE EQ8izbtdih@. V

5DGLRIDUPDFL RELIDHVENMER QX WM& YL jenfeda MspBIYBLRI2E R O XY
PLOQXWD &aWR |]DKWLMHYD L FLNORWURQVNX ABethRje]YRGQM
jednostavan metabolkoji se lako transportraNUR] VWDQLp Q XjelppbvEAar) $aQ X WH
VLQWH]RP IRVIROLSLGD ubti¥idQ L paH (KD QRsRRicaD@Karcinoma
prostate.

U nukleafnePHGLFLQVNRM GLMDJQRVWLFL NDUFLQRPD SURVWDW
SRMHGLQLK S D FudétekdjDoitwke misikbglpbhiaiatolesti, korise PET/CT s F
18-kolinom. Kolin jejedna odosnovnihVDVWDYQLFD IRVIROLSLGD VWDQLpPpQL

ZERJ XEU]DQRJ PHWDEROL]PD VWDQLFD NDUFLQRPD SRYH
enzima koinNLQD]H GROD]JL GR SRYHUDQRJ QDNXSIOMMIBQMD NR
putem kolintransporteraH SRYHUD QH ERZAMdRKOLIOKM&ZAoIM(HI6).

Tako se u KennedyjevonP HW D E R @utup kdlidy Hosforilira u fosfatidilkkoin VWD QLPp QLK

membrana (107).

C-11-kolin pokazuje brzi klirens iz krvi, visoku koncentraciju nakupljanja u stanicama prostate
uz difuzno nakupljanje u parenhimu jetre i relativho slabiju ekskreciju urinarnim traktom, no
]IDKWLMHYD EOLVNR VPMH&EWHQX DGHNYDWQX FLNORWURQV

F-18 IOXRURNROLQ VH ILILROR&ANL QDNXSOMD X aOMH]GDQLF
slinovnicama, a eliminirge PRNUDUQLP (YO6V WDYRP
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Razvijeni su i drugi radiofarmacv FLOMHP GHWHNFLMH GUXJLK NDUDN
biokemijskih puteva, SHFLILpQLK ]D SULPDUQX SURFMHQX SUR&ALUH
YLVRNRUL]JLpQLK SDFLMHQDWD V YHURP YMHURMDWQRAaAUX
NRaAWDQRJ VXVWDYD L pHauH X GHWHNFLML UHODSVD ERO'}
108).

Sintetski analog amino kiseline 1-amino-3-fluor-F-18-fluorociklobutanl-karboksilna

kiseling F18FACBC, VXSVWUDW MH |]D VWDQLpQH WUDQVSRUWHUH
$6& NODVH SULPMHULFH /$7 L $6&7 NRML &R&MMA]XMX S
karcinoma prostate. Fluciklovin ili-E8-)$& % & NDUDNWHUL]JLUD QLVND HNVN
VXVWDYRP NDR L QHVSHFLILPQR QDNXSOMD QBEBHI00).EHQLJQ
Prostata V S H RiL tdappsmembranski antigen (PSMA) pripada u skupiglutamat
NDUERNVLSHSWLGD]D WLS ,, WH VH NDR WUDQVPHPEUDQVN
ili apikalno u epitelnim stanicama prostate ] @ R U XtAgfariviaciji u stanicama karcinoma

prostate dolazi do visoke ekspresije ovog transmembRISKIOLNRSURWHLQD 5D]YLI
radoaNWLYQLP L]JRWRSLPD RELOMHA&HT®@raK kop Ré&xahid Ona 360%
ekstracelularnu domenu PSMA molekule dovode do internalizacije asdigéijelo
NRPSOHNVD RPRJXUDYDMXUL YHUNMLR Y DIMWMWHANM DYNMRN VP R.ONHYNDXA
PSMA GIuNH-CO-NH-Lys(Ahx)-HBED-CC ili PSMA-HBED-CC, odnosno PSMAL,

vezana za radioizotop &8 (110, 111).Galij-68 (Ga68) je pozitronski izotop dobiven

raspadom iz G&8/Ga68 generatora, poluvremena raspada 67,63 emergije E + 1.9 MeV

(112). Niskomolekularni inhibitor PSMAnNovije generacije jeF-18 radioizotop duljeg
poluvremena raspada vezan za NN-[(S)-1,3-dikarbdksipropillkarbamoil}4-F-18-
fluorobenzitL-cistein F-18-DCFBC. Intenzivno i brzo nakupljanje radiofarmaka uz klirens iz
QHFLOMQLK ORNDOL]DFLMD PR&H NRULVW (AWB). IrXer@itthe/ HN F L M L
nakupljanje radiofarmaka u tumorskitasicama uz nisku pozadinsku aktivhost pokazuje i
niskomolekularni inhibitor PSMA druge generacijg,(3-{1-karboksi5-[(6-[F-18]fluoro-
piridin-3-karbonil}amino}pentil}-ureido)) SHQWD QHG LR LPpXDOFRYLAHD L QD )

Urazvoju L NOL QLD N hjinas\idpojevegaivi®emitera, T9m i 123, kojima bi bilo

PRIJXUH GHWHNWLUDWL QDNXSOMDQMH UDGLRIDUPDND X S
OLPIQLP pPYRURYLPD NRAWDQRP VXYR\PIRAKUH YEAREWIXBQOQLP
kamerauz SPET i SPECT/CT sustave (115, 116).
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1.6/ LMHpHQMH NDUFLQRPD SURVWDWH

BURYHGHQLP GLMDJQRVWLDp N Lieijamél piarceDd Boles,] vigeRA@RD WH L
ukupnogserumskog36$ JUDGXVD EROHVWL L NOLQLpPNRJ VWDGLM
SRMHGLQH VOXpDMHYH X UL]LPQH VNXSLQH SUHPMnNRMLPD
OLMHPHQMD GRQRVL PXOWLGLVFLSOLQDUDQ@OWLP XURORJD

.RG EROHVQLND V YUOR QLVNLP L QLVNLP 35.% LONSRAFH JNFOG. Q L |
ng/mO *OHDVRQRYRJ ]E WR ®dButnost. pofgdiditd &gresivnijin  tumorskih
NDUDNWHULVWLND OLPIRYDVNXODUQH LQYD]LMH VDUNR
intraduktalnog karcinoma) terapiglopcije suaktivan nadzor(engl. active surveillancg i
SDaoMLY rnplhbtEhfplivaiting) (10, 83).

.RG EROHVQLND V RpHNLYDQLP WUDMDQMHP ALYRWD GXOI
aktivan nadRU NRML XN O M X pukiphbg REAUH §drivrin Gakih 6 mjeseci,
ponavljanje DRFa svakih 12 mjeseci, ponavljanje biopsije prostate svake fodine, uz
multiparametrijski MR zdjelic&kod rase PSA, a negativnu biopsiju (10).

3DAOMLYR pHNDQMH WHUDSLMVND MH RSFLMD NRED VH SUL
ALYRWD NUDULP RG GHVHW JRGLQD X] SURFLMHQMHQL YU
SRGUD]XPLMHYD SUDUHQMH WLMHND EROHVWL GR SRMDYH

.OLQLpNL ORNDOL]JLUDQL NDUFLQRP SEsRxatipwlbka®BR NOLQL
UDGLNDOQR OLMHpPHQMH X]L P Dpojédinog X RFOEH VQ LIN DN RIP R IUXEILC
SURYHGEH OLMHpPpHQMD L RpHNLYDQH QXVSRMDYH .RG
SURVWDWH L RpPHNLYDQLP WUDMROQMB N RIGY RR/ML & X\DHV PR RXG
ukloniti u cijelosti, terapija izbora je radikalna prostatektomija (10, 92).

5DGLNDOQD SURVWDWHNWRPLMD XNOMXpXMH RWNODQMD (
vezikulai okolnog masnog tkivakako bi se osiguracutorski negativan resekcijski rub

RazlikuemoRWYRUHQX ODSDURVNRSVNX L URERWLPNL SRWSRPI
117).NiVX QDYVHQHrapkERQMARB RANH NRQW |¢ RoDplikecie Q. HR/MWIX L N D\
RWYRUHQH ODSDURVNRSVNH LOL URER Wik QIH B/RRV PRI
LJUDAaHQX SHULRSHUDWLYQX ERO L EUAL RSRUDY®B3AN NRG UR
.RULAWHQMHP QRPRJUDPD L SURFMHQRWR KILMHINDI B8BK RGUHQF
SUHSRUXpPpD VH XpLQLWL L SURA&L.UGHE R N]GNIXHHXIMHK R @\ 1LDDC
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OLPIQLK pPpYRURYD X] YDQMYV Kedekciio Rig W/XQHD \W R WEILUKL NDHL ALl QYLHK
PYRURYD X] XQXWDUQ® H DIBLIKYE@ K @ 8§ RMDNY IBDUQMMRQ UDGLNDO
javljaju se postoperativna inkontimgja i erektilna disfunkcijg83, 119) Kod pacijenata s
SDWRKLVWROR&GNL GRND]DQLP WXPRUVNL SRJLWLYQLP UHVI
prostate (pT31), kao i NRG SDFLMHQDWD QDNRQ RSHUDWLYQRJ ]DK
]JGMHOLPpQLP OLPIQLP ploYoRi $&ivadjevBntn& dadioterapija radi kvalitetnije

lokalne kontrole bolesti (10, 83).

Radikalna radioterapija ravnopravan je postupak radikalnoj pri¢tH NW RPLML X OLMHpH
ORNDOL]JLUDQRJ NDUFLQRPD SURVWDWH X]LPDMXiUL X RE]
PRIXUQRVWL DGHNYDWQH SURYHZ2&H L RpHNLYDQLK NRPSO

=ODWQL VWDQGDUG X UDGLRWHUDSLML Y.Qéhdiddalhh VQRSR
radiation therapy provodi se snopovima promjenjivog intenziteta (IMRT, emgiensity

modulated radiation therapyX] VYDNRGQHYQR VOLNRY Q RaQdgide¢g HQMH
radiation therapy 3ULPMHQMXM X V H] HNVNHDGDNANhD W rddpbhu®i 75 do

80 Gy, provedeau do 40 frakcija.

,*57 NRULVWL LVSUDYQR SR]JLFLRQLUBQWRA ib &vBniudigopM HP P D
PET snimki(10, 83).Karcinom prostatedo bLROR &N L K H Wad$jetRwjéliQa WIXJROR. p L W X
dozupo frakciiu QLAHP XNXSQRP EUR M XipbfyaRdibRitanjddoze? TakoRe/ Q R
SULPMHULFH *\ X IUDNFLMD MHGQDNR (A). @NiBet LWR NELC
S U R Y RraddofzMpije snopovima promjenjivog intenziteO LN R Y Q R Q R Y Riy®I R\WWHA
stereotaksijske tehnikeSBRT, stereotaksijska radioterapija tijelangl. stereotactic body

radiation therapy SART, stereotaksijska ablativha radioterapija, estgreotactic ablative
radiotherapy RPRJXUXMH L HNVWUHPQR KLSRIUDNFLRQLUDQR ]JU|

.OLQLPpNL FLOMQL YRdAdiXitaH@Qrget&vbimeH QNNDWR SRGUXpMH R]JUD|
GHWHNWLUDBIORPAFHRURKEOR® L GHWDOMQR LVSODQUIUDQR X S
i siemene mg K X U L dbidat®ijubni volumen plana (PTV, engilanning target volumekoji
GRSXawb GLVNUHWQH SRPDNH SDFLMHQWD LOL YDULMDFL
radioterapiju, jer je detekcija samog tumora prostate (GTV, eggbks tumor volume
NRQYHQFLRQDOQLP PRUIROR&ANLP PHWRGDPD RWHADQD

Visoki linearni prijenos energije (LET, ehdnigh linear energy transfg¢mpojedinih fotona ili
UMH@ B ELMH Q LuzropuieVioMiz#jD atoma, razbijanje dvostruke zavojnice DNA,
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LRQL]DFLMX PROHNXOD YRGH L VWYDUDQMH KLGURNVLOQLI

karcinoma prostat€l 23).

1XVSRMDYH QDNRQ UDGLRWHUDSLMH NDUFLQRPDetsd RVWDW
JUDpHIQMDIPRIX XNOMXpLYDWL VLPSWRRktvaD knkavéreR e SURNW
opstruktivnih i iritativnih urinarnih simptomaatim ORNDOQL HULWHP NRaH VXKD
umor 1HAWR VX pHauH NDVQH QXVSRdg DgehitouhaxrhoByHU JD
suVWDYD D XNOMXpXMsXkiSddddjpl anevrt] QixMruLili Bkakzixawilfildvozu

(124).

Osim radioterapije vanjskim snopovima, koristi se i brahiterapigkodozna lokalna terapija

NRMD VH SURYRGL LQWUDSURVWDWLpPNRRd&ER2S 0RWDFLMR
paladip-103 Pd-103) ili privremenom implantacijom izvora velike bmg doze primjerice
irdija-192,1r-192 (125).

Prema inFLMDOQRM SURFMHQL UL]JLND NRG SRMHGLQLK MH SC
GHSULYDFLMVNRP WHUDSLMRP 7DNR VH SDFLMHQ
OLPIQLP pYRUR Ydetkirani®i1lnakon prostatektomije, uz lokalnu dodatnu
UDGLRWHUDSLMX SUHRVWDOLK |]JGMHOLPQLK OLPIQLK pYRUR
terapiju u trajanju 2436 mjeseci (10, 92).

Adjuvantna hormonska terapija provodi se i kod pacignapovoljne podskupine srednjeg

rizika prije, tijekom ili nakon lokalne radioterapije tijekom 6 mjeseci, a kod pacijenata visokog

rizika nakon lokalne radioterapije tijekom 24 PMHVHFL ILMHPpHQMH S
lokalno uznapredovalim ili reg@ DOQR SURALUHQLP NDURNG®IRIBIRP SURYV
QDNRQ ORNDOQH WHUDSLMH Q bedddfingaintdu, kaniomRanwtriU D SL M H
adjuvantnu hormonsku terapiju tjekom 24 PMHVHFL D V NRMRP VH |]DSR}{
PMHVHFD SULMH GBI ND (%57

Hormonska terapija gna je od osnovnilQ DpLQD OLMHpPpHQM DMNRRURFE QR P D HBEWR
Hugginsa i Hodgesa iz 1941. godine, kadeaR&SELVDQD SRYH]DQRVW L]JPHYyX DQ
NDUFLQRPD SURVWDWH 'Drivev (@ dhtr&yebiviadptora(AR)Dsiziili?, D RW N
KRUPRQVNL RYLVDQ UHFHSWRU L] RELWHOML ddhddb® VNUL S
PXANL VSROQL KRUPRQ N ReMdstosteromisi@tizidad uS€3tisihfaRkdji se

putemenzima .-reduktaze pretvara ulddrotestosteron (DHT). | testosteron i DHT su ligandi

]D $5 '+7 YHUHJ DILQLWHWD L GR SXWD YHUH ELROR&A&NH L
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Vezanjem testosterona ili DHT za AR, receptor prolazi konformacijsku promjenu, dimerizira
se, translocira u jezg stanice, gdje aktira transkripciju pojedinih gena PR4H DNWLYLUD
pojedine kinaze, kao i receptor epidermalnog faktora rasta.

Kard QRPVNRP SURPMHQRP DNWLYDFLMH QRUPDOQLK VWDQ
hiperekspresije pojedinih gena, tumorigéil  J X E L W N DkontrdleD Qdppiddde te
QHNRQWUROLUDQH SUROLIHUDFLMH VWDQLFD 7HVWRVWHI
VHUXPX PXaANDUDFD pLMD MH VLERWPHjEXIipdtaR© Hipoizdl UROD U
- testis. Kod niskih razina testosterona, gl ODP XV O XpL /+5-+R VIGRRDIGyDWIXR E
KRUPRQ NRML VWLPXOLUD KLSRILIXVWDPRAphHDMMU HE+ KIR U
OXWHLQL]L U D NDXiudguliréRLeRIRaYdstanice testisa i sintezu testosterona. Taj

put negativne povratne spregqeG WHUDSLMVX RIR M E&WHd€FMpivacijske
terapije(127, 128).

/+5+ DIRQLVWL VX VLQWHWLpPNL VSRMHYL VOLPQH VWUXNW)
WMHGDQ NRULAWHQMD L GDOMH VWLPXOLUDtkkerdd pHQMH J
]JDWLP GROD]L GR SRWSXQRJ SUHVWDQND OXpHQMD /+ L
testosterona u testisima. Od LHRH agonista poznati su goserelin, leugriptdrelin. Osim

agonista, poznati su i LHRH antagonisti, primjerice degasekkji pak ne uzrokuje inicijalni
SRUDVW /+ V SRVOMHGLpQLP UDVWRP WHVWRVWHURQD 3Rp
u kostimai SR JR U a D Gthtiktijex(U2R,RL29).Ciljano kompetitivho inhibiranje vezanja
androgena na androgeni receptorfuf LMD MH DQWLDQGURJHQD NRML WDN
GLKLGURWHVWRVWHURQD pLPH GROD]L GRhipdiZateédtsL YLUDQ M
'ROD]L GR SRYHUDQMD NRQFHQWUDFLMH /+ )6prdavid HVWRV\
ne koriste UPRQRWHUDSLML 3UHGQRVW QMLKRYRJ NRUL&AWHQN
komplikacija. Razlikujemo steroidne i nesteroidne antiandrogene. Nesteroidni antiandrogeni
XNOMXpXMX IOXWDPLG QLO X W seRktignasti ETake BudaxikapPivic X] UD
dostupni antiandroggn PRaH XJURNRYDWL i haspréiiteRtindng Welgdbx, a
bikalutamid karakterizira visok stupanj selektivnosti za periferna ciljna tkiva. Steroidni
antiandrogen je ciproteroD FHWDW VLQWHWLpNL ftdiRibd ¥upEsii B-M L GRYF
te periferno inhibira vezanje arudjena. U nuspojave ubafj se impotencija, depresija

gastrointestinalne tegobe.

TerapijainciMDOQR SURGALUHQRJ PHWDVWDWVNRJ NDUFLQRPD S|
LHRH agonistma ailL EH] DQWLDQGURJHQD LOL NLUXU&GNLP XNOL
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RUKLGHNWRPLMRP VYH V FLOMtine tes5Q3iterdny.OMda VHUXP
orhidektomija uz terapiju LHRHagonistimau potpunosti suprimira funkciju androgena,
sintetiziranih i u test LPD L X QDGEXEUHAaQLP AOLMH]GDPD &4WR GF
blokade . HPRWHUDSLMD GRFHWDNVHORP PRARGKLAW Y DXMMAINL XX N
S U H & L Yhaaenik®dvidtastatsikn karcinonom prostate (131 +133).

Nakon provedenog inicijjainog IdBROQRJ OLMHpPpHQMD UDGLNDOQRP S
UDGLRWHUDSLMRP EROHVQLNH nakonUatliRah¥ lpkysRategtohijév L a4 H'
vrijednost ukupnog serumskogPSA trebala bi biti nemjerljiva, ispod 0,2 ng/ml. Nakon

radioterapije prati se postupnilbpG YULMHGQRVWL 36% L GR JRGLQH 11
nadir36$ QLAL RG QJ PO VPDWUD VH SURJQRAHYWLPNL SRYR(

SUDUHQMH EROHVQLND QDNRQ UDGLNDOQRJ ORRKPWOUHILRQDC
36 X VHUXPX VYDNLK @&HVW PMHVHFL NUR] SHW JRGLQD
digitorektalne preglede nakon radioterapipe NRG UL]Lp QLK n8KoF takdliQeD W D
prostatektomije (uz pT3+, GS 7+, pN1).

'RGDWQH IXQNFLMVNH L NRQYHQFLRQDOQH PRUIROR&NH SU
ili promjenom biokemijskih parametara (92).

1.7 Biokemijski relaps karcinoma prostate

Porast vrijednostukupna serumskogPSA nakon provedene inicijalne lokalne radikalne
WHUDSLMH GHILQLUD VH NDR ELRNHPLMVNL UHODSV LOL SR
je definiranu odnosuprema provedenomifLMDOQRP OLMHpHQMKIpnGRUDV W
VHUXPVNRJ 36%$ QDNRQ UDGLNDOQH SURVWDWHNWRPLMH
mjerenja RGQRVQR UDVW 36% |D QLEH RGELQVMIPHOHRE YDMMHGQI
nakon provedene radioterapije, a bez ostalih znakova hale8tiicije su relapsa karcinoma

prostate (92, 135).

Prema Phoenix kriterijima, biokemijski relaps nakon radioterapije definiran je kao rast od 2

QJ PO L]QDG QDMQL&H LIPMHUHQH YULMHGQRVWL QDNRQ U
NDNR EL VH Lamea MsX BSAReSgbbonce®), povremeno vidljiv s medijanom 12

18 PMHVHFL QDNRQ UDGLRWHUDS138H37pHAUH QDNRQ EUDKL\
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Prognoza nakohiokemijskog relapsa bolesti © R ajphoveBariajev YL aR P Mak&kitstR P

X] YULMHPH na@3R PSAGIXfWHD 0 H ARVGH V H F Dm Sb@ignQ T ENL nY LA L
gradusnu grupu 4 ili ,.5e viemenomGR ELRNHPLMV NiRJoduid gb@irewakonN U D i
primarne terapij¢138).

Vrijeme do biokemijskog povrata bolesti je raznolikb RNR WUHULQH OLMHpPpHQLK E
UH EoRsavrijednosti PSA QDMpHaUH X RNR unutavSOgEdriaoll ptav8dene

terapije (139, 140). Kasniji biokemijski povrat bolesti vjerojatniji je kod pacijenata s
inicijalnim 36$% QLALP RG Gondvin zbroj@rHranjim od 7 (139%.orast

vrijednosti PSA samostalnaije i obavezan prediktamortalitetaod karcinoma prostate, uz
YDULMDELOQR YULMHPH SUHALYOMHQMD SR SRYUDWX ERO
EROHVWL L QMHQROQWHN ¥EGOWDIRH &YULMHPH XGYRVWUXpPpHQ
Gleasonovog zbrojgGS) SDWRKLVWRORANRJ X]JRUND QDNARQ4DDGLNDO
PDFLMHQWL V YUHPHGQRRUCAUYLRVR\GU XPNMOGIMBFD SfR@iodHULP VX
karcinoma pramteunutar pet godina (oko 75%@osebno uz GY H U 18 (RAG 144).

Nakon pojave iokemijskog povrat bolestiposlijeradikalne radioterapijenedijan do razvoja

metasttske bolesti je oko 5 godir{a4s). S ciliem izbjegavanja pretjeranih invazivnihapija

NRG SDFLMHQDWD NRG NRMLK QHUH ELWL SURPMHQH X XNX
YULMHGQRVWL 36% QDNRQ SULPDUQH WHUDSLMH UD]YLMHC
koje razlikuju niskoUL]LpQL ELRNHPLMVNIG YRI\DW 8 X p KXQ M D L&MERH RG
*OHDVRQRY JEURM QUAILLBQL EWRINHIPMLRMNAL UHODSV X] YULM
N U D 012 nijeSeci GS Y LiBijednak zbroju 8146, 147).

2GOXND R GDOMQMHP OLMHDpHQM Kvi§) OpkoRjenirzikbywkMNenhuMH SRY
XGYRVWUXpHQMD iddh$ Kodlsvhnig Ina3dk&lni recidiv u zdjeliciz dostupan
YLVRNRNYDOLWHWDQ 0 ulpaadmettijskeeVenc/ISRIIPLIHPPH DQDOL]L
ORaX SURVWDWH GHWHNWLUDWL HYHQWXDOQX RVWDWQX E
provesti biopsiju(148 +150). Kompjutorizirana tomografija limitirane je osjetljivosti kod

detekcije lokalnog recidiva bolesti, prdeHQL ALUHQMD X OLPIQH pYRURYH
YHOLpLQH NDR L SURFMHQL VHNXQGDUQRJ daLUHQMD ERQO
V N O H UBYW 1593 Pbizitivan nalaz scintigrafijieN R aW D Q RS T#OOMWIPYP QD UL

UH VH X PDQMHHR® X]VOXP\NDHIGQRVW IS 181).4X RG QJ PO

Radi aWR WRpPQLMH GHWHNFLMH DNWLY RN bole&iRrO HV W L
LQGLYLGXDOL]JLUDQRJ SULVWXSD OLMHpHQMX EROHVQLND
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upotreba funkcijske molekularne dijagnostike PET#@H. Kombinacijom anatomskih

LQIRUPDFLMD VQLPOMHQLP SUHVMHFLPD FLMHORStiWLMHOD
OLPIQLP pYRURYLPD NR&AWDQRP VXVWDYX L YieWi€inskéeDOQLP |
PHWRGH SRND]XMX YHUX NRULVW X SURFMHQ@I0,B2AABNHPLMVN

ILMHpHQMH EROHVQLND V ELRNHPLMVNLP U

karcinomom prostate

Terapijski postupci kod povrata bolesti razlikuju se ovisno o inicijalno provedenoj terapiji te
SURFMHQL SURALUHQRVWL EROHVWL VOLNRYQLP WHKQLND
prostatektomije indicirasalvagé, spasonosndJ DGLRWHUDSLMD (%57 OHALAWD
JUDpHQMD OHALAWD VMHPHQLK YH]JLNXOD X GR]DPD RG GR
odnosno 70£74 Gy na makroskopski vidljivu bolest (10, 92). Kod pacijenata s vrijednostima

PSA > 0,7+1 ng/ml irdicira se i upotreba hormonske konkomitantne ili adjuvantne hormonske
terapije davanjem LHRH agonista tijekoHMj#geci ili primjenom bikalutamida tijekom

dvije godine(10, 92).

Kod pacijenata s biokemijskim povratom bolesti nakon inicijaprovedene radikalne
UDGLRWHUDSLMH D EH] GRND]D VHNXQGDUQRAalddggdHQMD E
prostatektomijaj to NRG SDFLMHQDWD V RpHNddWYiD@dF §edina,MD QMHF
lokalnim recidivom dokazanim biopsijom, Gleasonovim zbrojgnh aLP LOL MHGQDNLP ]
WH 369% QJ PO X FHQWULPD V YHOLNLP LVNXVWYRP EXG X
komplikacijama (10).

1DMpHAEAUH MH LQGLFL UE® tekapi]y EHRA ayurtis@nvi,  Rorddbichi s
antiandrogenom tijekom 9 mjeseci, koja se prekida pri padu PSA ispod 0,5 ng/ml, a ponovno
XYRGL X] SRUDVW YHUL RG pojayel nietastatskog, hormoRs& ovisnog,
Aaivnog" karcinomarostate EH] YHO SURYHGHQH NDVWUDFLMVNH WHUI
deprivacijskom terapijom(ADT) agonistima LHRH, antiandrogenima i bilateralnom
RUKLGHNWRPLMRP V FLOMHP VQLADYDQMD UD]JLQH WHVWR)\
sekundarizma, difirane kao oligometastatgbolest (153 P R apidoxésti lokalna kontrola

bolest SARTuz kratkotrajnu androgenu deprivaciju.
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Prema tri velike studijél33 154, 156), uz ADT kod metastakog karcinoma prostate, s ciljem

dujHJ SUHALY OM H KeMdierdpRaltbogtakseldhi (75 mg/svaka tri tjedna)Kod

razvoja kastracijski rezistentnagetasttskog NDUFLQRPD SURVWDWH GHILQLU
progresijom bolesti, pore@m PSA uz vrijednost testosterona < 1,7 nmol/l indicirana je
sekundarna hormonska terapija (ovisno o provedenoj terapiji dodavanje odnosno ukidanje

antiandrogena, zamjena antiandrogena, estramustin, deksametazon).

Metastatski kastracijski rezistentni kirdQ RP SURVWDWH OLMHpL VH L GRG
hormonskeantiandrogeneerapije tabiraterma, enzalutarda (156, 157), ili kabazitaksel.
.RAWDQH PHWDYVW D] Hu erplf kbR pdijator@ Fadidtétapijali bifosfonati,

posebno zoledronpND NUBHOHQGDQD WHUDSLMD SRYH]DQD V GXOML
]D WHUDSLMX NRAWDQLK PH22RDRWD|DHRIIHWWUHRP SO MD P B EW
simptomatskih blesnika s metadiskim kastracijski rezistentnim kar@mom prostate s
meWDVWD]DPD X NRE®.DQRP VXVWDYX

+HWHURJHQRVW WXPRUD YDULMDELOQRVW ELROR&NRJ SI
SULVWXS SDFLMHQWLPD UD]JOLPLWLK G REQEROENNSLQD L |
zahtijevaju NOLQLPNX VLIXHQRWWDNBYMHEWRGH R pLMLP QDO
OLMHpPHQMD

6PMHUQLFH UD]JOLPLWLK RQNRORANLK L XURORANLK XGUXAal
VOLNRYQLK PHWRGD 7DNR SULPMHULFH 6PMHUQLFH ]D (
boleVQLND V UDNRP SURVWDWH L]JUDYHQH RG +UYDWVNRJ RQ
LOQWHUQLVWLPNX RQNRORJLMX +UYDWVNRJ GUXaWYD ]D
GUXaWwyYD UDGLRORJD L +tUYDWVNRJ XURORAGNRJ pXWawyY D
slikovnu obradu MSCTRP LOL VFLQWLJUDILM X9NRER DZYRSINGSX VW DY D
PSA Y L a XLOR@mI, multiparametrijski MR zdjelice radi otkrivanja lokalnog povrata bolesti

nakon prostatektomije,-E8-kolin PET/CT uz vrijednost PSAY L & X1 RgBnl, dok G&8-

PSMA PET/CT nije opravdan uz vrijednost PSAL a X0, Rn@/ml(10).

Smjernice Europskd G U X aW Y bBinddd oRKdIGdijy ESMO, QDYRGH YDaQRVW SU
YULMHGQRVWL 36$%$ LQLFLMDOQH SURFMHQH UL]JLND YDA&QR
od konvencionalnih slikovnih metoda, uz napomenu@a VvV X ] D E st koj@ lddatuju

bolji ishod bolesti ranijom detekcijotriokemijskogrelapsa90).
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=DMHGQLpNH VPMHUQLFH (XURSVNRJ GUXawyYD XURORJD
onkRORJLMX WH OHYyXQDURGQRJ GUXaWYESTROSIBG ktidDWULM V
SURFMHQH SUR#®@LuwkeQiRROYV kelapsBkareindma prostatenavode nisku
vjerojatnost pozitivnog nalaza scintigrafi® RaW D Q R Js WcOIWMDY Duz nisku

vrijednost PSA, opravdanost MS&itek kod PSA > 10 ng/mpozitivnih simptoma bolesti u
NRAWDQRP VX\WWHKosXod XAUnHRER/ @D W¥'vrijednostPSA Y L a X1 RgBnl

nakon radikalne prostatektomije, dok se spasonosmioterapija nakon radikalne
prostatektomije uz dijagnozu biokemijskog relapsa provodi i X¢zL Q Mliko@rihktehnika

(135).

$PHULpPNhice&/IMMFHL RQD O QH VY H R E X, KECN kG HioReunkijs&dt) repsbD N
EROHVWL QDYRGH YDAQRVW VWUDWLILNDFLM Ks RJIQ REANHID M Hy L
RGOXNH R SURYRYyHQMX GLMDJQRVWLpPpNH REUDGH 7DNR
scintigrafijaN R aW D Q R TH#¥OOMMIPYTI toralsa, CT ili MR abdomena i zdjelice; C

11-kolin ili F-186 IOXFLNORYLQ WH ELR 8 wdkéhDadikbrieLradoeragijg RV WDV
scintigrafig N R 8 W D Q RIIT&2MOP YMIR zdjelica TRUS biopsia uz dodatnu odluku

o eventualnomCT-u toraksa, CTu ili MR abdomena i zdjelice, €1-kolinu ili F-18

fluciklovin PET/CT-u (92).
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I HIPOTEZA

F-18-kolin PET/CT koristan je u procjeni aktivnosti bolesti u bolesnika nakon provedene
LQLFLMDOQH WHUDSLMH NDUFLQRPD SURVWDWH D SRG VX

tpovrat bolesti.
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vy &,1-(9, ,675%4,9%1-9%

230, &,/-

Procijeniti korisnost slikovne ptrage F18kolin PET/CT kod pacijenata s karcinomom
SURVWDWH D SRG VXPQMRP QD PHWDEROLPNL DNWLYQX EF

63(&,),y1, &,/-(9,

BWYUGLWL RVMHW OIkofiRPEWCTE DV IDFE RR)QIRD/AL NIL SDFLMHQDYV
sumnje na lokalni recidiviilUHODSV EROHVWL X OLPIQLP pYRURYLPD L

Usporediti nalaze #8kolin PET/CTa s nalazima i vrijednostima drugih biokemijskih
parametara i konvencionalnih pretraga (PSA, scintigrafija WoD Q R J sVD¢S0iv-RDH)

rendgerkosti, magnetnaezonaniga zdjelice.

,VSLWDWL YDAQRVW SUHWUDJH L XWMHFDM QD GDOMQMH

promjenu terapijskog pristupa.
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IV ISPITANICI | METODE

4.1 Ispitanici

8 SURVSHNWLYQR LVWUDALYDQMH XNOMXpHQR MH VWR L
dokazanim karcinomom prostate nakon provedene inicijalne terapije (radikalne
prostatektomije ilradikaineUDGLRWHUDSLMH XSXUHQ&EKIQAETYCDLNRY Q X
od specijalista onkologije ili urologijgbog VXPQMH QD PHWDEROLPpNL DNWLYQ.:

Slikovna pretraga88& NROLQ 3(7 &7 SURYHOD VH QD .OLQLpNRP ]DYR
L 1DARVE\MWDpPpHQMD .OLQLPpNRJ EROQLPNRJ FHQWUD =DJUHE L
JRGLQH D SURYHGHQR MH L NOLQ e NHRWj&FedDuiz ispddddbl ¥ S L W D C
referentnim &Alatnim® VWDQGDUGRP SDWRKLVWRORANDNgRWeY UGD LC
aHVW PMHVHFL

6YL SRGDFL SRKUDQMHQL VX L REUDYyLYDQL X HOHNWURC
OHG&DOF D YRGLWHOM SURMHNWD L DXWRU LVWUDALYDOQN
]D ]DAWLWX RVREQLK SRGDWSLNID Q8L EID MX SRG-DWHMNDS RP R i)
Medicinsku dokumentaciju su pregledavali samo voditelj projekta i autor, a imena bolesnika
QLNDGD QHUH ELWL RWNULYHQD WUHULP RVREDPD

(WLpNL RGERU .OLQLpPNRJID EROQLpPNRJI FHQWUREKISOIUHE R
LVSLWDQLN SRWSLVDR LQIRUPLUDQL SULVWDQDN SULMH SF

.ULWHULM XNOMXpLYDQMD LVSLWDQLND X LVWUDALYDQMH

1. ispitanici iznad 18 godina starosti SDWRKLVWRORANL SRWYUYHQRP GLI
prostate

2. ispitanici sa sumnjom na p@ maligne bolesti i porastom vrijednosti PSA, a nakon
provedeneinFLMDOQH WHUDSLMH UDGLNDOQH SURVWDWHNWRPL

specijalista onkologije ili urologije
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,VNOMXpQL NULWHULML

1 LVSLWDQLFL NRMH QLSBRWEULWIL XLRRPROQRVWHVW PMHVE
GLMDJQRVWLPpNH PHWRGH

2. ispitanici s poznatom alergijom na kontrastni medij ili poznatom alergijom na jod

4.2 Metode

4.2.1. Radiofarmak

8 LVWUDALYDQMX VH NIRkbliry puhiRR naiziv@riliRidmetiP(DBR)-dimetil-
2-hidroksietil-amonij Kklorid IASOcholine S URL ] YIRSOUNp®mbH, GrazfSeiersberg,
Austrija.

4.2.2 Postupak s ispitanikom

Ispitanicima su se nakon usmenf)EMDaQMHQMD GDOMQMHJ SRVWXSND
SULVWDQND QD .OLQLpNRP ]DYRGX ]D QXNOHDUQX PHGLF
EROQLpNRJ FHQWUD =DJUHE SULNXSLOL RVQRYQL GHPRJU
podatke o inicijalnoj patoW WR ORANRM GLMDJQR]JL NDUFLQRRd)h SURVW
skupini Gleasonovom zbrojuproteklom vremenu do biokemijskog relapsa, vrijednosti

ukupnogserumskog PSA terovedenoj inicijalnoj terapiji.

Nakon gladovanja od minimalno 4 sata, intravenski injicirala primjerena aktivnost
radiofarmaka,2t 0% T DNWLYQRVWL SR NLORJUDPX WMHOHVQH WHFt
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4.2.3 Protokol snimanja PET/CT-a

Snimanje MH X p L2D Mrtth@d nakon injiciranja radiofarmaka, od baze lubanje do
SURNVLPDOQLK W U H+BlIngnDte§hnénjdde PolidifiQ L F D

Snimanja su provedena na PET/CT karBegmens Biograph mCT PET/CT (Siemens Medical
Solutions USA, Ing SAD). Korekcija atenuacije te anatomska lokalizacija lezija prdecsd
niskodoznom kompjutoriziranom tomografijanimljenom inicijalno po pokretanju studije u
kraniokaudalnom smjeru. Snimanje je provedeakonprimjene oralnog vodotopivog jodnog
kontrastnog sredstv@sastrografin®, otopina za oralnu primjenu, natrijenidotrizoat 100

mg/m, meglumin amidotrizoat 660 mgimMO mM *DVWURJUDILQD UDMAIeEMHYHQR
apliciranog peroralno prije akvizicije studijezbog bolje vizualizacije probavnog trakta
Niskodozna kompjutorizirana tomografija snimljena je pri mapeendgenske cijevi od 120

kV, jakosti struje na rendgenske cijevi od 25 mAs, a debljina pojedinog sloja iznosila je 3 mm

(pitch .HUQHO % | X] NRULAWHQMH &%$5( 'RVHa.' WHKQRORJ

Akvizicija signala pozitronskog raspadalB snimjena je LSO scintilacijskim kristalima uz

N R U L & tivhig@-iigHt 3Aehnologije(TOF). 9LVRNRNYDOLWHWQL VQLPOMHQL
GRELYHQL /62 GHWHNWRULPD YLV R Ndprethrg&® ekdnstrdkdiju.G D M X L
PET snimke rekonstruirane su pétru X 72) WHKQR O R(éhgM étdered2€pbBet
expectation maximizatigniterativne metode(3 iteracie, 2 SRGVHWD V FLOMHP

koregistracijePET siimki s kompjutoriziranom tomografijom.

SULPMHQMLYDQD MH N R U HiNFhadeDdobivehQiz EnkrikiviniskdslézReR U X

kompjutorizirane tomografije.

4.2.4 Metodologija analize tomograma PET/CTa s F18-kolinom

6YH VOQLPNH UHNRQVWU XL U DsgngowaxadneBstamic&ynjb wieD/B40; SRP R U X
6LHPHQV OHGLFDO 6ROXWDLRQ (UODQJHQ 1MHPDpPpND

$QDOL]D WRPRJUDPD XNOMXpLYDOD MH SURF&kQiXa XUHGQF
(160) WH YL]XDOQX L VHPLNYDQWLWDWLYQX SURFMHQX SDWI
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3 D W R O R a Ndsta@ljB folialhohakHpljanje radiofarmakéenzivnijeod okolne aktivnosti,
NRMH QLMH X ORNDFLMDPD SR]QDWRJ ILILROR&NRJ QDNXSO

kontralateralnoj strani.

SDWRORANH YULMHGQQRD &\H GMi@agitdivnorkl fndizém i prikazane
Y HO L p L QiraR(e®d@ Standardized uptake value

-DVQR YL]XDOL]JLUDQH OH]LMKoISIDWOR.®RG@ NM DYNRAPRNOLIPAOL MGIL)
VWUXNWXUDPD X UHJLMDPD SR]QDWRJ &aINREQWDI)IN VXKML
predstavljge su jasngozitivan nalaz.

$QDOL]LUDQH V X-18-KdirEpbitivh el lézieHigdje)u snimljenom volumenu tijela,
X SDUHQKLPX SOXUD MHWUH &aw L WZW@rddigiragmakhinQlihfixS O M D Q N
PYRUODWRY L

5H]XOWDWL 3(7 &7 VQLPNL XVSRUHYHQL VX L GRVWXSQL
metodama kod pojedinih ispitanika (MR zdjelice, scintigralfjpRaW D QRIXVY XY WIBQ D
SRPRUX9%MDP, RTG pojedinih kostijy te dostupnim QDOD]RP FLWRORANH S
OLPIQLK pPYRURYD

Lezije vizualizirane na tomogramima PET/@Tanalizirane su temeljem broja i lokalizacije
OH]LMD WH XVSRUHYHQH V UHIHUHQWQLP VWDQGDUGRP

.DR UHIHUHQWQL AJ]ODWQL318MWDMLED BR] [V XYWQH YLHD @M HN R L
dosWXSQRVWL SR]JLWLYQL QDOD]JL NRQYHQFLRQDOQLK GLMELC
ELRSVLMRP OH]JLMH LOL NOLQLPpNR SUDUHQMH BkBptia® MPDQM
serumskodSA.

Nalazi F18-kolin PET/CT pretrage klasificirani su kaozitivni ili negativni, dalje grupirani

X pHWLXWUBGDOSHQDOD] EH] PHWDEROLpPpNL DNWLYQH EROHV\
ORNDOL]JLUDQX X ]JGMHOLFL X SR bolgst giMtHF3&Kelvi poritihd R OLJR
lezijete metastaku SURARHWQ@EROLPNL DNWLYQX EROHVW
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OHWRGH NRUL&GAWHQH X SUDUHQMX EROHVQLND

7LMHNRP NOLQLPpNRJ SX DUN@REX LR/EBUMDH IPHDVDEROLpPpNL D
sumnje na biokemijski povrat karcinoma prosta@ULPLMHQMHQH VX UD]JOLpPpLW
PHWRGH NRMH VX XNOMXpLY DRRAaWND GRIHNRAGAWHDY D LSIRW RIIXD®
99MMDP i 57* SRMHGLQLK NRVWLMX ukigripgBQRVWO W D L WHHGR)LRI
antigena u serumu. Kod pojedinih isptaND XpLQMHQD MH FU8KBRIORAND S
SRILWLYQLK OLPIQLK pYRURYD X SUHSR QBN pozdvnil@ D Y UDW
OH]LMD SDUHQKLPD awWLWQMDpH WH EURQKRVI$RELMD LOL
SRILWLY QL Ko@pdidnMria. S O X

6WDWLVWLpPpND REUDGD SRGDWDND

8pLQMHQD MH DQDOL]D SULNXSOMHQLK GHPRJUDIVNLK L D
podataka prikupljenih snimljenim studijama1B-kolin PET/CTa te podataka drugih
NRQYHQFLRQDOQLKH®IRGDI QRYRGEDPWDKHD SULNXSOMHQLK W|
ispitanika.

SRGDFL VX SULND]DQL WDEOLPQR L JUDILpPpNL

Kolmogoro0 6 PLUQRYOMHYLP WHVWRP DQDOL]JLUDQD MH UDVS
vrijednosti te su se shodno dobivenim podacima primijenilJ8dYy DUDMXuL QHSDUDP
WHVWRYL .DWHJRULMVNH L QRPLQDOQH YULMHGQRVWL V>
udjele. Kontinuirane vrijednosti prikazane su kroz medijane i interkvartilne raspone (obzirom

na neparametrijsku raspodjelu). Razlike tegarijskim varijablama analizirane s déstom,
RGQRVQR )LVKHURYLP HJ]DNWQLP WIHRASWeRAPeeh2AHRIDIEOLFH Y
HIJIDNWQLP WHVWRP X VOXpDMX YHUHJ EURMD NRPELQDFLM
ispitanika.

MannWhithney 8 WHVWRP VX DQDOL]JLUDQH UD]JOLNH X NRQWLQXLL
S pozitivnim i negativhnim nalazom PET/€ED ,]JUDpXQDWL VX 6SHDUPDQRY
NRUHODFLMHma}WRilegndsti 88PSA prije i nakon provedene terapije, Gleason

zbrgem, gradusom skupine i T stadijem tumora te ishodima.
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Kod ordinalneordinalnih korelacija koristio se Spearmanov koeficijent korelacije Rho, a kod
nominalneordinalnih korelacija Kendallov tau_b. Apsolutne vrijednosti koeficijenata
NRUHODFLMH YHUH RG VPDWUDQH VX MDNRP NRUHODFL!
su manje vrijednosti od 0,300 smatrane slabom korelacijom (bilo da je ona pozitivna ili

negativna).

,JUDpXQDWD MH RVMHUWXMALRERNWDLODS BEREN.QQRIVML )SDFLMHC
]JERJ VXPQMH QD ORNDOQL UHFLGLY L LOL UHODSVY EROHVWI
L GRGDWQL SDUDPHWUL Y Driké put hdvitynd\ Hedatlvive preQikiwigv L b N H
vrijednosti, preciznosti mjerenja (engccuracy SRYUALQH LV S ReBglgecivefULY XOM
operating characteristc cuve WH GLMDJQRVWLPNRJ RPMHUD YMHURM

QDNRQ SR D UaEsseD

Kaplan OHLHURY D NULY X O MrEnkSdstdra kori€lilk d¢ Q andizhha@#adkolin
PET/CT-D X RGQRVX QD SUDUHQMH SDFLMHQDWD WH SUHGLNF
YULMHGQRVWL PDQMH RG VX VPDWUDQH ]QDpDMQLPD

PripremaSRGDWDND L]YUAHQD MH SRPRUX UDpPpXQDOQRJ WDEO
Excel.

8 DQDOL]L VH NRULVWLOD VWDWLVWLpPpND SRGU&AND OHG&DC
Software Ltd, Ostend, Beigi https://www.medcalc.org; 2020).
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V REZULTATI

S3RGDFL VX SULND]DQL WDEOLPQR L JUDILpNL

8 LVSLWLYDQRP X]JRUNX RG VWR SURHNGHI\PIOW BRENDWIDLADD QL
70,2 godine.

,QLFLMDOQR MH NRG EROHVQLND ELR QDMpH&UH GLMDJQRYV
7 (48%) OLVRNRUL]LpQH JUDGXMNHPHD M EXILNQBGIDVLILSDFLML X SD
XJRUNX NRG SRVWDYOMDQMD GLMDJQR]H NDUFLQRPD SURYV
T stadij u ispitivanoj skupini bio j& stadij 3, kod 82 ispitanikgb4,7%)

Ispitanici su kod postavljanja primarne dijagnoze karcinoma prostate imali detektiranu
SURYV MH p Q Xukvpnagseru@dsBaREW od 21,2 ng/ml (medijan 12,8 ng/ml).

.RG EROHVQLND MH LQLFLMDOQD QDMpH&UD WHUDSLMD ELO
(73%). $GMXYDQWQX UDGLRWHUDSLMX QDNRQ UDGLNDOQH SUF
SULPLOR MH LVSLWDQLND S$GCGMXYDQWQX KRUPRQVNX
kod skupine intermedijarnog i visokog rizika primalo idpitanika (8%) u periodu prije
biokemijskog povrata bolesti.

SURVMHpPQR YULMHPH RG SURYHGHQH LQLFLMDOQH WHUDSL
iznosilo je16 mjeseciuz maksimalnu vrijednost od 156 mjeseci nakon provedene primarne

terapije.

3 U RV Mrifer@d®iukupnogserumskod®SA kod snimanja-£8-kolin PET/CTaiznosila je

4,9 ng/ml uz medija2,6 ng/ml QULMHGQRVW 36$% VH XGYRVWUXpPLOD NR
SUDUHQMD QDNRQ LQLFLMDOQH WHUDSLMH ® YULMH
PMHVHFL SURVMHpPQR PMHVHFL X] PHGLMDQ PMHVHFL

Medijan aplicirane doze-E8 NROLQ SUHPD W MHO H VWiQZR0/5 WBd &raspdn LV SLW I
102 £350 MBq).

OHGLMD Q iSpiabikdda®avi pretrage-E8-kolin PET/CT iznosio je 36 mjese@ prosjek

40,8 mjeseciuz ukupni asponod 10 do 84 mjeseca interkvartilni raspon 36 do 48 mjeseci
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Tablice6.,7.i8 SULND]XMX RSLVQX VWDW LMMtinNidanii@djabli pNLK NL
vezanih za gradas! skupiny T stadijtumoraSUHPD SDWRKL V VGR&GE EbiRP QDOD]>
vrijednost ukupnog serumskogPSA te vrstu provedene inicijalne terapije kod ispitanika
XNOMXpHQLK X LVWUDALYDQMH
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Tablica6. 2SLVQD VWDWLVWLND NOLQLPpNLK NRQWLQXbUDQLK Y
inicijalni PSA kod dijagnozevrijednostPSA kod PET/CT snimanja te vrijeme od dijagnoze
GR ELRNHPLMVNRJ UHODSVD L XNXSQR SUDUHQMH NRG LVSI

Centile
N Min Max N
25. Medijan 75.
Dob (godine) 150 53,00 87,00 65,00 70,50 75,00
Gleasonov zbroj 150 4,00 10,00 6,00 7,00 7,00
Vrijeme do biokemijskog relaps
_ ) 150 2,00 156,00 8,00 16,00 36,00
(mjeseci)
Inicijalni PSA kodpostavljanjadijagnoze
. . 120 2,10 151,00 8,48 12,80 19,71
karcinoma prostatéPSA (g/ml)
VrijednostPSAkod snimanja pretrage F
) 150 0,20 51,00 1,38 2,60 4,77
18-kolin PET/CT-a(ng/ml)
8GYRVWU X [fhi€3dd)H 36 % 91 2,00 20,00 4,00 6,00 10,00
Brzina rastd?SA (ng/ml/god) 150 0,10 24,70 0,40 1,00 2,10
8NXSQR SUDUHQMH PMI 150 10,00 84,00 36,00 36,00 48,00

2SLVQD VWDWLVWLND NOLQLPNLK NRQWLQXLUDQLK YDULMEL
PSA kod postavljanja dijagnote kod snimanja F8-kolin PET/CT-a prikazana je u Tablici

6.

Medijan dobi ispitanika je iznosio 70,5 godinainterkvartilni rasponod 65 do 75 godina, a

prosjek dobi iznosio je 70,2 godine uz raspon od 53 do 87 godina.

Medijan PSAkod snimanjd-18-kolin PET/CT- D L ] U Dnathidio§e 2,6 uz interkvartilini

rasponl,4 +4.8 ng/ml.
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Tablica7. 2SLVQD VWDWLVWLND NOLQLpPpNLK NDW BKIRMUITMVNLK Y
stadij tumora, Gleasaw zbroj PSA grupete dinamiku PSANRG LVSLWDQLND XNON
LVWUDALYDQMH 1

N %
1 46 30,7%
2 26 17,3%
Gradusa skupina 3 46 30,7%
4 20 13,3%
5 12 8,0%
4 2 1,3%
5 10 6,7%
6 34 22,7%
Gleasownv zbroj 7 72 48,0%
8 20 13,3%
9 10 6,7%
10 2 1,3%
1 7 4,6%
T stadij prema SDWRK LV WaRuaul 2 57 38,0%
uzorka 3 82 54,7%
4 4 27%
<0,50 15 10,0%
0,51-2,00 47 31,3%
GrupePSA (ng/ml)
2,01:4,00 42 28,0%
>4,01 46 30,7%
Ne 59 39,3%
UGYRVWUXpHQMH 36% Da o1 60.7%
VULMHPH GR XGYRVWU)> Ne 86 57,3%
a HrivjéNeci Da 64 42,7%

Tablica7. SULND]XMH RSLVQX VWDWLVWLNX NOLQLpPpNheK NDWH.
skupinei T stadij tumora, Gleasaw zbroj 36$% VNXSLQH NRG VYLK LVSLWDC
LVWUDALYDQMH 1

9HULQD LVSLWA%R indIDje tdrRonvgRawYURe skupie G R QDMYL&H LVSLWD
72 (48,0%) je imalo Gleasow zbroj7, a njih 82 (54,7%) T stadij 3.

PSA vrijednost iznad,81 ng/mlje imalo 46 (30,7%) ispitanika.
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Tablica 8. 2SLVQD VWDWLVWLND NOLQLpPpNLK N D Vptavkiebilk MV N L K
inicijalnih WHUDSLMD NRG LVSLWDQLND XNOMXpPpHQLK X LVWUDAaL

N %
Ne 40 26,7%
Radikalna prostatektomija '
ena p ! Da 110 73,3%
. . .. Ne 63 42,0%
Radikalna radioterapija
Da 87 58,0%
Ne 108 72,0%
Androgen deprivacijska terapija '
gen aepnvac Pl Da 42 28,0%
. L .. LHRH agonist i antiandrogen 26 61,9%
Tip androgen deprivacijske terapije .
Samo antiandrogen 16 38,1%
Sistemska &moterapija Ne 150 100,0%
Pl Da 0 0,0%
Orhidektomija i kompletna androgen Ne 150 100,0%
blokada Da 0 0,0%

Opisna statistkaNOLQLpNLK NDWHJRULMYVN LK inkilod pdyédenih RE]JLUR
terapija nakon postavljene dijagnoze karcinoma prost#ddeRG LVSLWDQLND XNOM

LVWUDALYDQMH SUSND]DQD MH X 7TDEOLFL

Odandrogerdeprivacijskeerapije ADT NRMX MH X]J]LPDOR

kombinacija LHRH agonist i antiandrogen (61,9%).

LVSLWDQLN

Kod niti jednog odspitanika nijeprovedena kemoterapija niti bilateralna orhidektomija prije

snimanja F18-kolin PET/CT-a.
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Tablica 9. Opisna stat VWLND NOLQLpPpNLK NDWHJRULMMBkokn YDULMD

PET/CFD NRG LVSLWDQLND XNOMXpPpHQLK X LVWUDALYDQMH

N %
) Negatvan 28 18,7%
NalazF-18-kolin PET/CTa .
Pozitivan 122 81,3%
Operirani iPET/CT pozitivni 85 56,7%
Operirani iPET/CTnegativni 24 16,0%
.OLQLpNL VWDWXYV 18 ( Radioterapija i PET/CT mzitivni 4.7%
kolin PET/CT L V N O Nokanb Y parenhimuprostae 070
Radioterapija PET/CTnegativni 4 2,6%
Radioterapija PET/CTpozitivni 30 20,0%
JRNDOQR SDWRORAMNR Ne 24 60,0%
kolina u parenhimu prostate Da 16 40,0%
SDWRORANR QD&KxiB® M| Ne 94 85,5%
OHAaLAWX SURVWDWH QI pa 16 14,5%
SDWRORANR @D&KxIB®D M| Ne 140 93,3%
seminalnim vezikulama Da 10 6,7%
SDWRORANR QD&KxIB®D M| Ne 98 65,3%
NRaAaWDQRP VXVWDYX Da 52 34,7%
SDWRORANR QD&KxIB®D M| Ne 60 40,0%
OLPIQLP pYRURYLPD Da 90 60,0%
,OLMDLRIQL pYRURYL 34 37,8%
1 0,
Lokalizacija PHW D ER O L p N-L8-[ (;S;a\'l'vzg F':":H@U"‘Fx“ég 2 ; ggf Vo1 11.1%
kolin pozitivnih ILPIQLK pYRUR 0
P QLK b lumbalnih regijal ]G MHQBHQL p 52 43,3%
Druge lokalizacijeOLPIQLK pYRL 7 7,8%
SDWRORANR QD&KxIB®O M| Ne 143 95,3%
parenhimskim organima Da 7 4,7%
BezSpWRORa_NRJ -QEKbliXesUC 143 954%
parenhimskinmorganima
Lokalizacia SDWRORA&NRJ @ 3DWRORA&ANR QHR8KsIB® Ml
; ) . ) L 2 1,3%
18-kolina u parenhimskim organima parenhimu jetre
PDWRORANR Q DIgko$n@ ML 5 3.3%
SDUHQKLPX SOXuD 270
Ne 93 62,0%
Nakupljanje F-18kolina u drugim Da 13 8,7%
lokalizacijama iani i imfni
J Nakupljanje F18kolina u limfnim 44 20.3%
pYRURYLPD PHGLMDVWL
Uredan nalazEH] SDWRORA&NR 0
~ F-18kolina 28 18,7%
= D/N O MndlataNretrage F-18kolin | gkalnabolestzdjelice 11 7,3%
PET/CTFa Oligometastatskaolest 72 48,0%
Metastatskdolest 39 26,0%
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2SLVQD VWDWLVWLND NOLQLPpNLK NDWHSGRULREVREEX YDULM
navedenaje u Tablici2G XNXSQRJ EURMD LVSLWDQLND XSXUHQLK ]E
LLOL UHODSV EROHVWL X OLPIQLP pYRURYIFR®kolin NRaWD(
PET/CT-a imalo je njih 122 (81,3%).

SULPMHUHQD [IL]LR O REN®INE lizn&kiuMjaije taBixf&rndk® u )parenhimu
MHWUH JXaWHUDpL VOH]HQL A&4OLMH]GDPD VOLQRYQLFDPD
uz eliminacijuurinarnim traktonopisana je kod 28 ispitanika (18,7%).

.RG QDMYHUHJ EURMD EROHVQLND QM&NROLQ DSOQ DARIRAE N
OLPIQLP pYRURYLPD UHWURSHL).LWRQHDOQR L X ]GMHOLFL
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Slika 1. 3UR MH N F L Mrien@tetd/] fuHanlrahi PET/CT tomografski presjek i presjek
niskodozne kompjutorizirane tomografije PET/@Ts F18kolinom kod 66JRGLAQMHJ
pacijenta s biokemijskim povratom bolesti nakon radikalne prostatektomije (inicijalni PHD
gradus 3), sa serumskomU L M H@kapRog 8 B $ QJ PO X] QHNROLNR PHWDET
OLPIQLK pYRURYD NDXGDOQR RG ELIXUNDFLMH DRUWH L X] .
aLOD RERVWUDQR NUDUHJ SURPMHUD FP QD DNVLMDOQL
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6HNXQGDUQR aLUHQMH EROHVWL X NRGAWDQL VXVWDY QDYVH

.OLQLpPNL VX SRVHEQX VB REVCHLI NVOALHQIDERIQLPNL DNWLY C
NREZWDQRJ VXVWDYD D EH] SDWRPRUIRGIRENRI VXSVWUDWLE

Slika2. OHWDEROLpPNL DNWLYQD OH]LMD GHVQHedrmodtiEep QH NRV
kod 68 JRGLaAQMHJ EROHVQLND V ELRNHPLMVNLP UHODSVRP I
SURVWDWHNWRPLMH 3+' JUD G XVukupnoy PSAXORBVigRE b&zULMH G C
SDWRPRUIROR&NRJ VXSVWUDW D-aQdjelisd) HVMHFLPD QLVNRGR]

48



OligometastatV ND EROHVW GHWHNWLUDQD MH NRG YHULQH ERC
PHWDEROLpPNL DNWJLYQH OH]JLMH 6OLND

Slika3. OHWDEROLpPpNL DNWLYDQ OLPIQL pYRU DNVLMDOQLK GL
NUYQH ALOH OLMHYR 368 &&iDdo MUAIMIKGMGRVMWMASLWDQLND V |
SRYUDWRP EROHVWL QDNRQ UDGLNDOQH SURVWDWHNWRPL
ukupnogPSA 0,4 ng/ml.
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3 U R &lbblest@pisana je kod3spitanika (B X] SDWROR&ANL QDOD] L X OLPI
L X NRAWDQRP ¥WXVWDYX 6OLND

6HNXQGDUQR 4LUHQMH EROHVWL X YLVFHUDOWRshiRZIDQH L
LVSLWLYDQH VNXSLQH NRG GYRMH X SDUHQKLPX MHWUH L

Slka 4.6 JRGLAQML EROHVQLN V ELRNHPLMVNLP UHODSVRP N
radioterapije (PHD gradus 3), s porastom serumske vrijedmaginogPSA na 1,3 ng/ml uz
YULMHPH XGY Ry djxset{AQ MIB; Bfadfonirani PET/CT presjek abdomena
SDWRORANR QBNROSQUYDQMELPIQLP pYRURYLPD SDUDDRUWD
dimenzija do 1x0,6 cmC PHWDEROLpPpNL DNWLYQD OH]LMD DFHWDE)>

SUVmax ;DI E PHWDEROLPNL DNWLYQL OLPIQL pYRIWRYMDYR GKV
NUYQLK aLOD OLMHYR 689PD[ GR
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.RG EROHVQLND RSLVDQH VX L -TBUX@EDKS&RIhUIXpMD QD
QDYHQR MH OQHVSHFLILPQR QDNXSOMDQMH UDGLR

medijastinuma.

Nakupljanje F18kolina RSLVDQR MH L X LVSLWDQLND X UHJLI
ELRGLVWULEXFLMH UDGLRIDUPDND DOL X ORNDOL]DFLMDI
VHNXQGDUQR A4LUHQMH NDUFLQRPD SURVWDWH SD MH W
radiofarmaka u parenfi X awlLWQ V\MDHVGIDQ NDVQLMH SDWRKLVWRORA
NDUFLQRP @&WLWQMDDpH

.RG EROHVQLND RSLVDQH VX QHSUDYLOQH VSLNXOLUDQF
SOXUQLK KLOXVD WH MH NRG MHGQ Rplangdalblarki KHapciidin S D W R K
glavnog bronh4Slika5).

.RG MHGQRJ LVSLWDQLND MH GLLEkQiR & EadéRjanR e QDN X S
GHVQRJ SsSuUuvLawD SDWRKLVWRORAGNL GRND]DQR NDR PH
GLMDJQRVWLFLUDQL WK BOHRRPELOQDGEXEUHAQ
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Slika 5. 'LIX]QR SDWRORA&ANRSRROAXSDMO QUMHYRP SOXUQRP KL
SUVmax 11,3, kod "8I RGLAQMHJ EROHVQLND V ELRNHPLMVNLP UHOD
gradus 4) nakon radikalne radioterapije i porastom vrijednosti PSA na 5,4 ngimijeaze

X GY RV WRSA [BHnjes4Ea. Bronhoskopski je verificiran planocelularni karcinom lijevog
glavnog bronha.
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Tablica 10 2SLVQD VWDWLVWLND NOLQLpPpNLK N DeAcHtigrRatiié MV N L K
NRAWDQRJ V-EBOUNMWIDF, RT® kaskju i MR zdjelice NRG LVSLWDQLND XNON

LVWUDALYDQMH 1

N %

Scintigrafijia NRAW D Q R X WIX¥M Nije XpLQMHQD 71 47,3%
Tc-99m-MDP 8pLQMHQD 79 52,7%
'\NAeDE D SDW R@RAlERa) Te99m 1 26,6%

=DNOMXpDN QDOD]D VF « _ 5 | o
sustava s T@9mMDP 2 \?VV\\; [F\; 8 f a NQRD 8 gE}N:)MS) IE/ILDC 39 49,4%
sustava s TO9m-MDP Aquivocal 19 24,0%
3DWRORANR  QD-BO$/OR Negativno 21 35,0%
NDUDNWHULVWLpPpQR 1D . 0
karcinomaprostate Pozitivno 39 65,0%
Nije XpLQMH 129 86,0%
Rendgen kostiju : bLQ Q °
8pLQMHQ 21 14,0%
Nalazrendgena kostijuN D U D N W H U Negativno 12 57,1%
VHNXQGDUQR AaLUHQMH Pozitivho 9 42,9%
Nije XpLQMHQD 139 92,7%
Magnetna rezonaije zdjelice : bLQ Q °
8pLQMHQD 11 7,3%
o Negativno 4 33,3%

Nalaz MR zdjelice NDUDNWHU PozZitivno 6 50 0%
VHNXQGDUQR &LUHQMH e
Ostalo 2 16,7%

2SLVQD VWDWLVWLND NOLQLPpNLK NDWRNM®PDIONYXN GK MDD QLR

metoda prikazana je u Tablici 10.

6FLQWLJUDILMD NRAaAWOINMNWIBEE NVXEWDLHNESDWDJEND XNOMXpPpHQL!
snimljena je u ukupno 79 pacijenata. Jasno je pozitivnih nalaza scintigftkRE& WD QRJ VXV WL

bilo kod 39 ispitanika(49,4%).

Od napravljenih nalaza RTkbstiju, pozitivno je bilo 9 (42,9%), od nalaza Mfdjelicebilo

je 6 nedvojbeno pozitivnih nalazad(9%).
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Tablicall 2SLVQD VWDWLVWLND NOLQLpPNLK NékiwridthphakbrM VNLK Y
F-18kolin PET/CFD NRG LVSLWDQLND XNOMXpHQLK X LVWUDALYDQ

N %
Nije uvedena nova terapija 23 15,3%
Terapijski pristupnakon pretrageF-18 =DSRpHWD QRYD WHUDS 119 794%
kolin PET/CT i aniicl:
Nastqvljena androgen  deprivacijski 8 5%
terapija
Andrpggn deprlyacuska terapijaBHRH 61 40,7%
agonistimauz antiandrogen
Kemoterapijauz ADT i/ili orhidektomip 14 9,3%
Odabrani t iski pristuni i dalini Samo orhidektomija 6 4,0%
abrani terapijski pristupi i daljnj . N . 0
OLMHpHQMH RadlotergpualfBRT i/ili SART) 11 7,3%
Samoantiandrogen 4 2, 7%
'DOMQMH SUDUHQMH 22 14,7%
Radlq_terapua uz androgen deprivacijs 32 21.3%
terapiju
Operativni zahvat regionalne Ne 150 100,0%
limfadenektomije ili prostatektomije Da 0 0,0%
Ne 107 71,3%
Radioterapija (EBRT/ili SART '
pija ( ) Da 43 28,7%
- . Ne 40 26,7%
Androgen deprivacijska terapija
Da 110 73,3%
Pristup hormonskoj androgen LHRH agonist i antiandrogen 101 91,8%
deprivacijskojterapiji Antiandrogen 9 8,2%
. ) Ne 14 58,3%
Promjena_LHRH agonista
Da 10 41,7%
Kemoterapija Ne 136 90, 7%
Pl Da 14 9,3%
Ne 142 94, 7%
Orhidektomija °
Da 8 5,3%

Tablicall SULND]XMH RSLVQX VWDWLVWLNX NOLQLpPNLK NDWHJ
F-18-kolin PET/CFD NRG LVSLWDQLND XNOMXpHQLK X LVWUDAaLYDC

NakonsnimljenogF-18-kolin PET/CT-a, kod 119 ispitanika (74%0) proveden je terapijski
postupak L |DSRpHWD.R\EGHYBSL@ B Sedehdjda@dddyed deprivacijsk

hormonslaterapip LHRH agonistima uz antiandrogené(#%).

5DGLRWHUDSLMVNR j©u A8 lipitdiikil @ 76)U Govidt)GetkQdR 2 ispitanika
SURYH&HN@Q® BDGLRWHUDSL M Dko® 1 HblashiksiSuz B V\MiDadtdte D
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JUDpHQL L ]GMHOLp QdodarmuRbioQdtt [GYRRX RIYID pKIQ M B-1®KDINKSRG U X p M
pozitivniniPIQLK pYRURYD

SDOLMDWLY QR | BDBjkeliQpdtivhiiRraataflazd ptovedeno je u 5 bolesnika, u 6
bolesnika je provedena radioterapija sd#iB-kolin SR]LWLYQLK |]JGMHOLPpQLK L UH
OLPIQLK hMiBadiR red@jadok je kod 3 basnika provedena radioterapial8-kolin
SRILWLYQRJ OH&LAWD SURVWDWH ]GM R-08kpID Ipkzit@rieP IQLK p
OH]JLMH X NRAWDQRP VXVWDYX

Kemoterapiju docetakselom primilo je 14 bolesnika (9,3%), kod 11 uz dodatimogen

deprivacigku terapiju

2UKLGHNWRPLMD MH XpLQMHQD NRG EROHVQLND
NHPRWHUDSLMVNR OLMHpHQMH
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Tablical2 2SLVQD VWDWLVWLND NOLQLpNLK NDWHJRULMVNLK Y
LVSLWDQLND XNOMXpHQLK X LVWUDALYDQMH 1

N %
Vrijednost serumskogukupna PSA Padvrijednosti 112 74,7%
nakoninicijalnih & H Mj@seci N O L Q | Bezbitne promjene 24 16,0%
SUDUHQMD Porastvrijednosti 14 9,3%
Pozitivan odgovor na
.OLQLpNL RGJRYRU QD SURYHGHQR OLM 1 4R
nakon F18kolin PET/CT pretrage Stacionaran nalaz 24 16,0%
Progresijebolesti 14 9,3%
Nastavljena androgel
deprivacijska  hormonsk: 80 53,3%
terapija
Provedena é&moterapija 2 1,2%
8 b L Q MrhidgHoriija 1 0,7%
Daljnji terapijski postupci nakomprvih 3DOLMDWL QIR C 1 0,7%
a Hf¥eciN O L Q ISHNDRIHQMD  pajinje puDiHQ M H 63 42,0%
Radioterapija 1 0,7%
generacjonantandrogen 1 0,7%
Qgrt::rn;cri?gjinr;dioteragi?: © 1 0,7%
.OLQLpPNL QDOD] X G t;ecz’;rgg&ei{j“; VWEE 70 46,7%
SUDUHQMD Progresijebolesti 80 53,3%
ADT 69 46,0%
ADT uz kemoterapiju 3 2,0%
ADT uz radioterapiju 9 6,0%
Kemoterapija 3 2,0%
Zadnji poznati terapijski pristup nakc <emoradioterapija 3 2,0%
XNXSQRJ SHULRGD supD Orhidektomija uz 1 0,7%
radioterapiju
Palijatvno OLMHpPHQ D 2 1.2%
DaljnjepUDUHQMH 56 374%
Radioterapija 3 2,0%
Ra223 1 0,7%
=D SR p HW DanahtitbPeBimi Bovi Ne 60 74,1%
generacijgenzalutamidhbirateron) Da 21 25,9%
Bez znakova aktivne boles 80 53,3%
Smrii ishod 10 6,7%
Zadniji poznatiN O L @tathdNterapija Hormonska terapija 42 28,0%
Kemoterapija 2 1,3%
Progresijabolesti 16 10,7%
. Ne 140 93,3%
Smrtni ishod Da 10 6.7%
Nepovolan ishod (smmi ishod, progresija, Ne 80 53,3%
SURPMHQD $'7 XYRYHQMH Da 70 46,7%
Povoljan ishod nakon odabranog terapijskc Ne 38 25,3%
T e Da
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Tablical2z SULND]XMH RSLVQX VWDWLVWLNX NOLQLPNLK NDWH.
LVKRGH NRG LVSLWDQLND XNOMXpHQLK X LVWUDALYDQMH

.OLQLvNjatn EVKRG QDNRQ RGDEUDQRJ WHUDSLMVNRJ SULVW.
vrijednosti PSA nakon inicijamg NOLQISAUNRIHQMD RG S U YD KL ®HMVE HPQI MVHI
112 ispitanika(74,7%).

KOLQLpPNL QHSRYROMQL LVKRGSWRFPWMHQBRORQA&DMGMHO E RSOH
hormonske terapije i kemoterapij@ukupnom periodiNO L Q LPNRIHXEMDO MHAHQ MH |
70ispitanika(46,7%)

3UL IDNOMXpHQMXNOW @ SHNAHHQMBDULRGYWSLWDQLND ELOR MH
PHWDEROLpNL Bhwilishqiie] DEQ & M WA isaitahia @, 7%)Uzrok smrti

se kod 5 pacienatamtaRGL NDR SRVOMHGLFD SURALUHQH PDOLJQH EI
kod petoro drugi uzrok smrtipo jedan ispitanik od posljedica kolangiokarcinoma, karcinoma
SOXuUD NDUFLQRPD NRORQD PH]J]RWHOLRPD L VHSNeH EH] N
bolesti prostate.
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Tablical3 2SLVQD VWDWLVWLND NOLQLPNLK NRQWLQXLUDQLK Y
LVSLWDQLND XNOMXpPpHQLK X LVWUDALYDQMH 1

Centile
N Min Max -
25. Medijan 75.
Dob (godine) 150 53,00 87,00 65,00 70,50 75,00
Gleasowv zbroj 150 4,00 10,00 6,00 7,00 7,00

Vrijeme do biokemijskog relaps
. ] 150 2,00 156,00 8,00 16,00 36,00
(mjeseci)
Inicijalni PSA kodpostavljanja dijagnoze
. . 120 2,10 151,00 8,48 12,80 19,71
karcinoma prostatéPSA (g/ml)

VrijednostPSAkod snimanja pretrage F

) 150 0,20 51,00 1,38 2,60 4,77
18-kolin PET/CT-a(ng/ml)
8 G Y RV W BS@(ijeskth 91 2,00 20,00 4,00 6,00 10,00
Brzina rastdPSA (ng/ml/god) 150 0,10 24,70 0,40 1,00 2,10
Aplicirana doza=-18-kolina (MBq) 150 102,00 350,00 174,50 200,50 230,00
SUVmax vrijednost intenzitets
nakuplianja FI& NROLQD SR
122 2,00 24,10 4,50 7,80 11,45
PHWDEROLpPNL |€iEME&VN)
lokalizacija
SUVmax vrijednost intenzitetas
nakupljanja F1I8 NROLQD OH]L 52 2,50 23,80 5,65 8,05 13,88
sustava
SUVmax vrijednost intenzitetas
nakupljanja Fl8kolina u limfnim 90 1,00 24,10 3,58 5,00 9,20
PYRURYLPD
. U D Udromjer F-18-kolin pozitivnih
90 0,40 4,00 0,80 0,90 1,20
OLPIQLK @MRURYD
SUVmax F-18kolin pozitivnih lezija
_ o 7 3,10 13,30 4,80 6,60 11,30
ostalih lokalizacija
Vrijednost PSA nakon LQLFLMD
150 0,00 80,90 0,01 0,19 1,00

mjeseci S U D U(HgdmV) D

BUHALYOMHQMH EH] ]

bolesti(mjesec)

UNXSQR S @ipsediQ MH 150 10,00 84,00 36,00 36,00 48,00

150 6,00 72,00 12,00 24,00 36,00

2SLVQD VWDWLVWLND NOLQLPpNLK NRQWLQXLUDQLK YDULMLEL
Tablici 13.
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Medijan dobi ispitanika je iznosio 70,5 godin& interkvartilni raspon 085 do 75 godina.

Medijan PSAL ] U D ag¥iQli20osio je2,6 (nterkvartini rasponi,4 + QD SRpHWNX WHU
a 0,19 (0,01+1,00) nakonL Q L F L M Dne€etils BB VERY/MDMH XNXSQR JOHGDMX
]1QDpDMDQ SRG 3

Medijan NUDSHWRPMHUD PHWDEROLPNL DNWLYQLK OLPIQLK pYR
0,4 do 4 cm.

, QWHQ]LWHW SDWRORANRJ QDNXSOMDQMD UDGLRIDUPDND

SURVWDWH PHGLMDQ LQWHQ]L-N8KHANNB iz8d3i/ [ OR@ENrESHOMQI DN X S (
SUVmax od 2,1 do 22,6. Medijan SUVmax nakupljanja radiofddita X NR&AWDQRP VXV
LIQRVLR MH X] UDVSRQ RG GR GRN MH PHGLMDQ ¢

5, najintenzivnije do 24,1.
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Tablica 14. Usporedba nalaza-E8-kolin PET/CTa s nalazima i vrijednostima drugih
NDWHJRULMVNLK NOLQLDpNhaK skyding L NIIDUEXOUE N6 $W HIWMDSIAWD
terapija): X test

Pozitivan nalazF-18-kolin PET/CT -a

Negativni Pozitivni P
N % N %
1 9 32,1% 37 30,3%
2 7 25,0% 19 15,6%
Gradusa skupina 3 9 32,1% 37 30,3% 0,395
4 3 108% 17 13,9%
5 0 0,0% 12 9,9%
1 1 3,6% 6 4,9%
T stadij prema , 10 35,7% 47 38,5%
SDWRKLVWROR 0 0 0,944
uzorka 3 16 57,1% 66 54,1%
4 1 3,6% 3 2,5%
<0,50 7 25,0% 8 6,6%
0,51-2,00 10 35,7% 37 30,3%
GrupePSA(ng/ml) 0,024
2,01:4,00 6 21,4% 36 29,5%
>4,01 5 17,9% 41 33,6%
N 14 % 4 %
UGYRVWBSSHHQ! = >0.0% > 3% 07
Da 14 50,0% 77 63,1%
Vrijeme do Ne 20 71,4% 66 54,1%
XGYRVWUXpPpHQ 0 0 0,137
RG arevanl Da 8 28,6% 56 45,9%
Radikalna Ne 4 14,3% 36 29,5% 0.154
prostatektomija Da 24 85,7% 86 70,5% ’
. . .. Ne 11 39,3% 52 42,6%
Radikalna radioterapija 0,833
Da 17 60,7% 70 57,4%
Androgen deprivacijske Ne 22 78,6% 85 69,7% 0.487
terapija Da 6 21,4% 37 30,3% ’
. LHRH agonist i
Tip androgen antiandroge?] 3 60,0% 23 62,2% 1.000
deprivacijske terapije Samo antiandrogen 2 40,0% 14 37,8%
N Ne 28 100,0% 122 100,0%
Kemoterapija Da 0 0.0% 0 0.0% na
) 0 y 0
. . Ne 28 100,0% 122 100,0%
Orhidektomija na
Da 0 0,0% 0 0,0%

Usporedba nalaza-E8-kolin PET/CTFa s nalazima i vrijednostima drugih kategorijskih
NOLQLPpNLK YDULM D& GHupind thigijalnhU avetisha terapijaandrogen

deprivacijskaerapija) prikazana je u Tablit.

60



-HGLQD ]QDpDMQD UD]JOLND ELOD kdirsnikanp yratrdgaxkodH Q RV W L
ispitanika s pozivnim nalazomF-18-kolin PET/CT-a bile sulQDpDMQR YLAH YULMHGC
Y L & H,Ra&y/ml, P=0,024.
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U skupini vrlo niskog PSAodnosno skupini 15 ispitanika s PSQ L & L B,5R@@ml, u ovom
LVWUDALYDQMX -S&FblinPETVOR irgad @ B bd) 15 ispitanik®lika 6)

Slika 6. MIP, fuzionirani PET/CT aksijalni presjek i tomografski presjek niskodoznogaCT

kod 73JRGLAQMHJ EROHVQLND V ELRNHPLMVNLP SRYUDWRP NI
nakon radikalne prostatektomije uz porast vrijednosti PSA na 0,2 ng/mirijgane
XGYRVWUXpHPWMHEBHF RGHALMHORP VWUHOLFRP R]IQDpHQ MH

X] IDMHGQLpNH LOLMDpPpQH NUYQH AaLOH OLMHYR DNVLMDOC(
4,2.
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Tablica 15. Usporedba nalaza-E8-kolin PET/CTa s nalazima i vrijednostima drugih
NDWHJRULMVNLK NOLQLPNLK NDdStDNWHULVWLND RVQRYQH E

Pozitivan nalazF-18-kolin PET/CT -a

Negativni Pozitivni P
N % N %
Fokalno SDWR!' Ne 4 100,0% 20 55,6%
nakupljanje F18-kolina 0 0 0,136
u parenhimu prostate 0 0,0% 16 44,4%
SDWRORANR QI Ne 24 100,0% 70 81,4%
18 NROLQD X
0,021

prostate nakor Da 0 0,0% 16 18,6%
prostatektomije
3 DWR @aRuiphbRje F Ne 28 100,0% 112 91,8%
18kolina u seminalnim 0 0 0,209
vezikulama Da 0 0,0% 10 8,2%
3DWRORANR QI Negativni 28 100,0% 70 57,4%
18kolina u NRawWI o o 0 <0,001
sustavu Pozitivni 0 0,0% 52 42,6%
SDWRORA&GNR QI Ne 28 100,0% 32 26,2%
18kolina u limfnim 0 0 <0,001
bYRURYLPD Da 0 0,0% 90 73,8%

,OLMDIpRIQL pY 0,0% 34 37,8%

2VWDOL GMH
Lokalizacija PHWDE PYRURYL ] 0 0,0% 10 11,1%
aktivnih F18kolin  Retroperitonealni limfni na
pozitivnih limfnih pYRURYL OXPE 0 0,0% 39 43,3%
PYRURYD L ]JGMHOLpPQL ¢

Druge lokalizacije

OLPIQLK pYRU 0 0,0% 7 7,8%
SDWRORA&ANR QI Ne 28 100,0% 115 94,3%
18kolina u ostalim 0 0 0,349
parenhimskim organima Da 0 0,0% 7 0, 1%

Bez SDWRO

nakupljanja F18kolina 28 100,0% 115 94,3%
Lokalizacia SDWRC %Véssgglgin; %rﬁlal:r;ima
nakupljanja Fl?;!‘o"ﬂ."" F-18kolina u 0 0,0% 2 16% 0,725
u . parenhimskim parenhimu jetre
organima PDWRORANR (

F-18-kolina u 0 0,0% 5 4.1%

parenhimu @ X 4 D

Ne 18 64,3% 75 61,5%

o ] Da 1 3,6% 12 9,8%

U crigim okalizaciama [KUplEie | F1e 0,684

kolina u limfnim

bYRURYLPD 9 32,1% 35 28,7%

medijastinuma

Uredan nalaz bez

SDWRORANRJ 28 100,0% 0 0,0%

F-18-kolina
=DN O M rdtrage -
E-18-kolin Iﬁ?‘?%‘r-a 9€ | okalna bolestdjelice 0 0,0% 11 9,0% <0,001

Oligometastatska boles 0 0,0% 72 59,0%

Metastatska bolest 0 0,0% 39 32,0%
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Usporedba nalaza-E3-kolin PET/CTa s nalazima i vrijednostima drugih kategorijskih
NOLQLpNLK NDUDNWHULVWLND RVGBRYQH EROHVWL SULND]D

=QDpDMQH UD]JOLNH RPHNLYDQR ELOH VX YH]DQH ]D D}
VHNXQGDUMHR BROHVWL X NRAWD QR<OORMWDY L OLPIQH pYRUF
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Tablica 16. Usporedba nalaza-E8-kolin PET/CTFa s nalazima i vrijednostima ostalih
konvencionalnih pretraga (scintigrafija BEOVD QR J ¥ X¥38hDMDP, RTG kosti,

magnetna rezonaipa zdjelice): X test

Pozitivan nalazF-18-kolin PET/CT -a

Negativni Pozitivni P
N % N %

Scintigrafija NRaW Nie XpLQMHQL 15 53,6% 56 45,9%
sustaD XpLQMH 0,300
99mMDP 8pLQMHQD 13 46,4% 66 54,1%

NeP D SDWR

nakupljanja Te99m 2 15,4% 19 28,8%

MDP
=DNOMXpDN ~

S ~\w PDWROR&NR ( 0 0

scintigrafijie NRaw Tc-99mMDP 4 30,8% 35 53,0% 0,043
sustava s TO9Im :
MDP Ostal nalazi

VFLQWLJUDIL 7 53,8% 12 18,2%

sustava s TO9Im

0'3 dquivocaP
3SDWRORA&ANR  Negativno 2 33,3% 19 35,2%
Tc-99m-MDP
NDUDNWHULYV " 0 0 1,000
VHNXQGDUQR Pozitivho 4 66,7% 35 64,8%
karcinoma prostate

Nije XpLQMH 24 85,7% 105 86,1%
Rendgen kostiju ) bLQ Q ° ° 1,000

8pLQMHQ 4 14,3% 17 13,9%
Nalazrendgena kostij. Negativno 3 75,0% 9 52,9%
NDUDNWHULYV 0.603
VHNXQGDUQR Pozitivno 1 25,0% 8 47,1% ’
karcinoma prostate
Magnetna rezonaija Nije XpLQMHQEL 23 82,1% 116 95,1% 0.033
zdjelice 8pLQMHQD 5 17,9% 6 4,9% '
Nalaz MR zdjelice Negativno 2 40,0% 2 28,6%
NDUDNWHULYV "

Pozitivho 3 60,0% 3 42 8%
VHNXQGDUQR ° ° 0571
karcinoma prostate ~ Ostalo 0 0,0% 2 28,6%

Tablica B. prikazuje usporedbu nalazélB-kolin PET/CTa s nalazima i vrijednostima ostalih
konvencionalnih pretraga (scintigrafija BEOVD QR J V¥ X¥IDMIP, RTG Kkosti,

magnetna rezonaija zdjelice.

.DGD LVN 6aM2¢[stirtiBrafski vjerojatnih degenerativnin promjena ili ostalih nalaza
VFLQWLJUDILMH N RZOviMOQPRAJ|ivaxs¥ Meé DpisDje\hakupljanje radiofarmaka
NDUDNWHULVWLPpQR ]D VHNXQGDEBQREANYUAGMIHRD JRD®R P
odnosu na PET/CT. Razlike u nalaziiXgp LQMHQLEB 73S UHWUQ@UDX |QDpDMQH X
na nalaz PET/CR.
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Tablica 17. Usporedba nalaza-E8-kolin PET/CTFa s nalazima i vrijednostima ostalih
NOLQLPNLK NDWHJRULMVNLKetDULMDEOL QDNRQ SUDUHQMD

Pozitivan nalazF-18-kolin PET/CT -a

Negativni Pozitivni P
N % N %
Nije uvedena nova 0 0
Terapipki pristup terapija 11 39,3% 12 9.8%
nakon pretrage FL8 =D S R pdva\ddapija 13 46,4% 106 86,9% <0,001
kolin PET/CT Nastavljena androgen
deprivacijskaerapija 4 14,3% 4 3.3%
Androgen deprivacijske
terapija LHRH
agonistima uz 7 25,0% 4 44,3%
antiandrogen
Kemoterapija uz ADT
ifli orhidektomiju 0 0,0% 14 11.9%6
Odabrani  terapijski samo orhidektomija 0 0,0% 6 4,9%
pristupi i dalinje Radioterapia EBRT <0,001
OLMHPHQMH i SARD) ¢ 6 21,4% 5 41%
Samoantiandrogen 1 3,6% 3 2,5%
'DOMQMH SUDI 12 42,9% 10 8,2%
Radioterapija uz
androgen deprivacijskt 2 7,1% 30 24,5%
terapiju
Operativni zahval Ne 28 100,0% 122 100,0%
regionalne na
limfadenektomi ili pDa 0 0,0% 0 0,0%
prostatektomije
Radioterapija (EBRT Ne 20 71,4% 86 70,5% 1,000
i/ili SART) Da 8 28,6% 36 29,5% '
Androgen Ne 18 64,3% 22 18,0% <0.001
deprivacijska terapija Da 10 35,7% 100 82,0% '
Pristup  hormonsko LHRH  agonist i 7 70.0% 94 94.0%
androgen antiandrogen 0,034
deprivacijskojterapiji ~ Antiandrogen 3 30,0% 6 6,0%
Promjena LHRH Ostala ista 2 66,7% 12 57,1% 1,000
agonista Da 1 33,3% 9 42,9% '
N Ne 28 100,0% 108 88,5%
Kemoterapija 0,073
Da 0 0,0% 14 11,5%
. . Ne 28 100,0% 114 93,%%
Orhidektomija 0,210
Da 0 0,0% 8 6,6%

Usporedba nalaza -BE8-kolin PET/CFD V QDOD]JLPD L YULMHGQRVWLPD
NDWHJRULMVNLK YDULMDEOL QDNRQ SUDUHQMD SULND]DQH

Kod ispitanika koji su bili pozitivni n&-18-kolin PET/CT-X |QDpDMQR MH pH&auUH QHA
WHUDSLMH ELOR XYHGHQR 3 GRN MH YHéd@@nSR]LWL"®
deprivacijskojterapiji (P<0,001).
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Tablica 18. Usporedba nalaza-E8-kolin PET/CTFa s nalazima i vrijednostima ostalih
NOLQLPNLK NDWHJRULMVNLKetDULMDEOL QDNRQ SUDUHQMD

Pozitivan nalazF-18-kolin PET/CT -a

Negativni Pozitivni P
N % N %
Vrijednost serumsko¢ Padvrijednosti 14 50,0% 98 804%
ukupnog PSA nakon pge; hine promjene 12 42,9% 12 9,8%
AHM@geci NOLQL - e Promie 9% 8%  <0,001
SUDUHQMD Porastvrijednosti 2 7,1% 12 9,8%
.OLQLpNL RG Pozitivan odgovor ne 14 50.0% 98 80.%%
provedenu terapijt SURYHGHQR <0.001
nakon F18kolin Stacionaran nalaz 12 42,9% 12 9,8% :
PET/CTpretrage Progresijabolesti 2 7.1% 12 9,8%
Nast_avljg_na androg_e 6 21.4% 74 607%
deprivacijska terapija
Provedena o o
kemoterapija 0 0.0% 2 L.7%
8bLQMHQD 0 0,0% 1 0,8%
orhidektomija
Daljnji terapijski Paljatvno OLMH 0.0% 1 0.8%
postupci nakonprvih  boli 0001
AHMjaseci NOLQI DaljnepUDOHQN 22 78,6% 41 33,6% :
SUDUHQMD Radioterapija 0 0,0% 1 0,8%
Uvedena terapije
novom generacijon 0 0,0% 1 0,8%
antiandrogena
Antiandrogeni nove
generacije uz 0 0,0% 1 0,8%
radioterapiju
.OLQLpNL ~Q -OLQLPNL Vi 5 5360 55  451%
daljnjem periodu nalaz beprogresije 0,529
SUDUHQMD Progresijebolesti 13 46,4% 67 54,9%
=DSRpHWD Ne 13 100,0% 47 69,1%
antiandrogenima nowv:
generacije 0,017
Da 0 0,0% 21 30,9%

(enzalutamid/
abirateron)

Nakon aHYPWHV HFL &0dabrenQtbrépijski postupak iicijalno uvedenu terapiju

nakon pozitivnog nalaza-E8-kolin PET/CT-a, kod 98 ispitanika(804%) | DELOMphEHQ MH
vrijednostiPSA dok je 12 pacijenata (9,8%) imalo progresiju bolesti i ponovni rast vrijednosti

363 QDNRQ LQLFLMDOQLK aH VKédRMspiranikalnalelzHd bid ez\Nbithel. S U D (

promjene.
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8 GDOMQMHP S H hbkdd Gixijahith B Hidj&&tialjnji rast serumskih vrijednosti
ukupnog PSA imalo je 80 pacijenata (53,3%). U tom peridigiekovi iz skupinenove
generacije antiandrogena, odnosno inhibitori androgen recefatbrateron, enzalutamid)
uvedemsu kod21 (30,9%) ispitanika koji su bili @itivni na PET/CFu u odnosu na negativne
ispitanike (P=0,017).
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Tablica 19. Usporedba nalaza-E8-kolin PET/CTFa s nalazima i vrijednostima ostalih
NOLQLPNLK NDWHJRULMVNLK YDULMDEOL WHestVKRGD QDNR(

Pozitivan nalaz F-18-kolin PET/CT -a

Negativni Pozitivni P
N % N %
Eglfa Siinakova aktivne 21 75.0% 59 48,4%
ZadnjL SR]QDWI Smrii ishod 1 3,6% 9 7,4% 0190
status i terapija Hormonska terapija 5 178% 37 30,3% '
Kemoterapija 0 0,0% 2 1,6%
Progresijebolesti 1 3,6% 15 12,3%
. Ne 27 96,4% 113 92,6%
Smrtni ishod 0,689
Da 1 3,6% 9 7,4%
Nepovolgn ishod Ne 21 75,0% 59 48,4%
(smrti ishod,
progresija, promjen: 0,012
$'7 XYRY Da 7 25,0% 63 51,6%
kemoterapijg
Povoljan ishad nakon Ne 14 50,0% 30 24,6%
odabranog terapijskor
SULVWXSD L 0.008
pad PSA  nakor pa 14 50,0% 92 75,4% ‘
LQLFLMDOQR.
4 Hrwj&%eci
2G XNXSQR LVSLWDQLND -18I®INWERI(TCRa KddmjilQ@D(TRYR P )

]DELOM lHavbligh ishét odabranog terapijskog pristupa i provedene terapije uz pad
vrijednosti PSAnakoninicijalnog S U D UddlQriviiDa Hijggecj u odnosu na 14 ispitanika

(50,0%) koji su imali negativan nald&18-kolin PET/CTa 7 D N Rigpdubljni ishod (smrt,
SURJUHVLMD EROHVWL SURPMHQD LOL SRYbjgDQMIDERR $
pbHaOL X VNXSLQL SRIJLWLY®RQ2K 3(7 &7 QDOD]D 3
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Tablica 20. Usporedba nalaza-E8-kolin PET/CFFD V QDOD]JLPD L YULMHGQRV\
kvantitativnih varijabli: ManAWhitney U test

Pozitivan nalaz F-18-kolin N Min Max CEiiE p
PET/CT-a 25. Medijan 75.
, Negativni 28 57,00 82,00 64,00 69,00 74,75
Dob (godine) . 0,393
Pozitivni 122 53,00 87,00 65,75 71,00 75,00
_ Negativni 28 5,00 8,00 6,00 7,00 7,00
Gleasownv zbroj L 0,335
Pozitivni 122 4,00 10,00 6,00 7,00 7,00
Vrijeme do Negativni 28 2,00 96,00 13,00 36,00 60,00
biokemijskog L 0,001
relapsa (mjeseci) Pozitivni 122 2,00 156,00 6,00 12,00 36,00
Inicijalni  PSA  kod Negativni 19 4,48 140,00 7,19 9,00 30,50
pgstavljanja . 0.463
dijagnoze karcinome pozitivni 101 2,10 151,00 9,18 13,00 19,10 ’
prostate, iPSA{g/ml)
VrijednostPSAkod Negativni 28 0,20 7,00 0,58 1,42 2,59
snimanja pretrage 0.001
F-18-kolin Pozitivni 122 0,20 51,00 1,50 2,98 5,16 ’
PET/CT-a(ng/ml)
8GYRVWBSp Negativni 14 2,00 18,00 4,00 6,00 11,00 0.493
(mjeseq Pozitivni 77 2,00 20,00 4,00 6,00 9,50 ’
Brzina rasta PSA Negativni 28 0,10 3,73 0,23 0,40 0,70 <0001
(ng/ml/god) Pozitivni 122 0,10 24,70 0,60 1,20 2,22 ‘
Aplicirana dozaF- Negativni 28 140,00 331,00 160,00 181,00 207,50 0.003
18-kolina (MBq) Pozitivni 122 102,00 350,00 181,75 209,00 231,50 ’
Vrijednost  PSA  Negativni 28 0,00 9,20 0,03 0,22 1,23
nakon inicijalnih 0407
aHvw P Pozitivni 122 0,00 80,90 0,01 0,15 0,99 ’
SUDUHQMD
PrHALY OMHQ Negativni 28 10,00 60,00 16,50 31,00 48,00
znakova progresije . 0,332
bolesti(mjesed) Pozitivni 122 6,00 72,00 12,00 24,00 36,00
UNXSQR S | Negativni 28 10,00 84,00 28,50 36,00 48,00 0.661
(mjeseci) Pozitivni 122 12,00 84,00 36,00 36,00 48,00 ’

Usporedba nalaza-E8-kolin PET/CT-D V QDOD]JLPD L YULMHGQRVWLPD NO
varijabli prikazana je u Tablic20. U skupini ispitanika s pozitivnink-18-kolin PET/CT
QDOD]RP 1QDpDMQR M hHoiokehiskidg rdapsaR+0P61), GIRA D ednddt M
inicijalnog PSA (P=0,001) YHUD EU]JLQD SRUDVWD 36% 3
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Tablica 21. Korelacija SUWnax vrijednosti sa PSA prije i nakon provedene terapije,
Gleasowvim zbrojem,gradusiom skupinm i T stadijem tumora te ishodima: Spearmanovi i

Kendallovi tau_b koeficijenti korelacije

SUVmax  SUVmax S‘fe\z’;:\ax SUVmax
najintenzivnije IHaL& NRAWTE limfnih

lezije ukupno  prostate sustava bYRUI
Viijednost PSA kod Koreactskd 0,382 0293 0195 0376
snimanja pretrage -F )
18-kolin PET/CTa P <0,001 0,289 0,166 <0,001
(ng/ml) N 122 15 52 90
Korelacijski
Vrijednosti PSA nakon koeficijent 0,068 -0,246 0,088 0,013
LQLFLMDOQLEKp 0,458 0,378 0533 0,900
SUDUHQMD Q ’ ’ ’ ’
N 122 15 52 90
Povoljan ishod nakon Korelacijski -0.069 -0.386 -0.050 0.049
odabranog terapijskoi koeficijent ' ' ' '
SULVWXSD L p 0,449 0,156 0,727 0,649
pad PSA  nakor
LQLFLMDOQR.N 122 15 52 90
AHVW PMHVHF
I‘fore."".‘.c”s"' 0,159 0074 0296 0,110
_ oeficijent
Gleasowv zbroj P 0,081 0,794 0,033 0,301
N 122 15 52 90
Korelacijski 0,179 0,094 0303 0,144
] koeficijent
Gradusia skupina P 0,049 0,740 0,029 0,176
N 122 15 52 90
. Korelacijski
T stadj  prema koeficient 0,059 0,131 -0,038 0,102
SDWRKLVWRO p 0,520 0,642 0,789 0,340
nalazu zorka
N 122 15 52 90
Korelacijski -0,019 0308 0,057
N koeficijent ’ ’ ’
Smrtni ishod P 0,838 0,026 0,596
N 122 15 52 90
Nepovolgn ishod Korelacijski 0.281 0.186 0.255 0.070
(smrni ishod, koeficijent ' ' ' '
progresija, promjen: p 0,002 0,508 0,068 0,513
$'7 XYRY
y 122 15 52 90

kemoterapije)

Korelacija SUMmax vrijednosti sa PSA prije i nakon provedene terapije, Gleason

zbrojem gradusom skupinomi T stadijem tumora te ishodima prikazana je u TaRlici
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SUVmax vrijednost intenziteta nakupljanja-EBBNROLQD PHWDEROLPNL QDMD
]QDpDMQRo &&tgledaVd Yazinom PSA (rho=0,382, P<0,001), gradusom tumora
(rho=0,179, P=0,049) te nepovoljnim ishodom (tau_b=0,281, P=0,002).

SUVmax uOH]JLMDPD NRaWQDRIMOORY WMDY Geasavim zbrojem
(rho=0,296, P=0,033), gradusm skupimm (rho=0,303, P=0,029) te smrtnim ishodom
(tau_b=0,308, P=0,026).

SUVmaxF-18-kolin pozitivnihn OLPIQLK pYRURYD ]QDp D M@zRo8 REAWLY QR
(rho=0,376, P<0,001).

12



Tablica 22 2VMHW O ML Y R V W8-kolv S ETFQ R fa@ e Matiji paenata
XSXUHQLK JERD \PYHRIMEHROLPpNL DNWLYDQ SRYUDW EROHVWL
WHUDSLMVNRJ SULVWXSD L SUR YS$SIGHQRIMMWIG pHQMD QDNR

Povoljan ishod odabranog terapijskog pristupa uz
pad PSA n&on inicijalnog S U D U ddavHDY|&geci

Ne Da
N % N
Pozitivan nalazF-18- Negativni 14 36,8% 14 12, %
kolin PET/CT-a Pozitivni 24 63,2 98 87,%%
Vrijednost 95% ClI

Osijetljivost (%) 87,50% 79,92 do 929%%
6SHFLILPQRVW 36,84% 21,81% do 54,00%
AUC 0,622 0,539do 0,700
Pozitivni omjer vjerojatnosti 1,385 1,026do 1,78t
Negativniomjer vjerojatnosti 0,339 0,178 do 0645
Pozitivna prediktivna vrijednost 80,3 76,03% do 84,026
Negativna prediktivna vrijednost 50,00% 3446% do 65,5%%
Preciznost mjerenja 74,606 66,930 do 81,41%

OmijerizgledaOR (95% CI) =4,04(1,55 do 10,5p

Tablica22. prikazuje procjenu korisnosti slikovne pretrag&dkolin PET/CT kod pacijenata

V NDUFLQRPRP SURVWDWH D SRG VXPQMRP QmuvelleshnwWDEROL
LVKRG QDNRQ RGDEUDQRJ WHUDSLMVNRJ SULVW3SD L SUF
QDNRQ LQLFLMDOQRJ NOLQLpPNRJ SUDUHQMD RG @4HVW PMHYV

Osietljivost 0d87,5 L VSHFELILPEE\RYSKRIA PET/ICEFD XSXUXMX QD YLV
RVMHWOMLYX DOL UHODWLYQR QLVNR VSHFLILPQX PHWRG
izgleda(OR) u predNFLML XVSMHEQRVWL MH VWDW LMWEROS)Li ]QDpD M
iznosi4,04(95% CI 155 #1056 WH MH SUHFL]QRVW PMHUHQMD QDMYHi

(74,7%).
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Tablica23. 2VMHWOMLYRVW L VSHFL I LHWQ BRI P DQ YHIPRALD WHE J U [
MDP QD SRSXODFLML S oy NuhGEVdDP K SWOIERXAIKpNL DNWLYDQ S
RGQRVX QD LVKRG RGDEUDQRJ WHUDSLMVNRJ SULVWXSD
SUD i H @ MY REG

Povoljan ishod odabranog érapijskog pristupa uz
pad PSA n&on inicijalnog S U D U HR@GM dijes &t

Ne Da
N % N %
Nalaz  scintigrafije Negativno 14 56,0% 26 48,1%
NRAWDQRJ s\
Tc-99mMDP
NDUDNWHUL\ Pozitivho 11 44,0% 28 51,9%
VHNXQGDUQF
karcinoma prostate
Vrijednost 95% Cl
Osjetljivost (%) 51,85% 37,837%do 65,657%
6SHFLILPQRVW 56,00% 34,928%do 75,598%
AUC 0,539 0,423do 0,652
Pozitivni omjer vjerojatnosti 1,178 0,707do 1,965
Negativniomjer vjerojatnosti 0,86 0,551do 1,341
Pozitivna prediktivna vrijednost 71,80% 60,416%do 80,935%
Negativna prediktivna vrijednost 35,00% 25,668%d045,641%
Preciznost mjerenja 53,17% 41,595%do 64,490%

OmjerizgledaOR (95% CI) = 1,37 (0,4do 3,98)

2VMHWOMLYRVW L VSHFLINRQW QYW RQ D\ DAvA2QAVAESiUD I L M H
SDFLMHQ D WbBogs8ije@QLRHWDEROLpPpNL DNWLYDQ SRYUDW EF
RGDEUDQRJ WHUDSLMVNRJ SULVWXSD b ShjiR dHae¥eet J OLMH |
prikazana je u Tabli@3.

9ULMHGQRVWL RVMHWOMLYRVWL VX QLAH X RGQRVX QD 3(7
]JODpDMQR YLAD
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Tablica 2. 2VMHWO MLY RV Waldza Mi@igdnakidsijwria \pdpulaciji pacijenata
XS XU Rpd sumneQD PHWDEROLPpNL DNWLYDQ SRYUDW EROHVW
WHUDSLMVNRJ SULVWXSD L SURYSHGHQRIMIMRGpHQMD QDNR

Povoljan ishod odabranog terapijskog pristupa uz
pad PSAnakon inicijalnog S U D U HR@GM dhjed et

Ne Da
N % N %

Nalaz rendgena Negativno 5 71,4% 7 50,0%

kostiju NDUDNW!

]D VHNXQGD! Pozitivho 2 28,6% 7 50,0%

karcinoma prostate

Vrijednost 95% ClI

Osijetljivost (%) 50,00% 23,036%do 76,964%
6SHFLILPQRVW 71,43% 29,042%do 96,331%
AUC 0,607 0,373do 0,810
Pozitivni omjer vjerojatnosti 1,75 0,485do 6,314
Negativniomjer vjerojatnosti 0,7 0,347do 1,414
Pozitivna prediktivna vrijednost 77,78% 49,241%do 92,662%
Negativna prediktivna vrijednost 41,67% 26,129%do 59,057%
Preciznost mjerenja 57,14% 34,021%do 78,180%

OmijerizgledaOR (95% CI) = 2,5 (0,260 33,40)

2VMHWOMLYRVW L ren8¢geRrakodtiinQRD/ V8 REXODFLML SDzbagM HQ D WD
sumnje QD PHWDEROLPpNL DNWLYDQ SRYUDW NDUFLQRPD SUR

WHUDSLMVNRJ SULVWXSD L SUR Y$HGMHQRIMBMARIGD{KEzAM D Q DNR
je u Tablici24. OULMHGQRVWL RVMHWOMLYRVWL VX QLAH X RGQR\

LDNR QH L ]QDpDMQR
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Tablica 25. 2V MHW O ML Y R VnalataMRS Hidlitd DIDQ BRWXODFLML SDFLMHQI
zbog sumnjeQD PHWDEROLpPNL DNWLY D Q ish&odabranog RAgHKMW L X R C
SULVWXSD L SURYHGHQRJ SUNHHE RMERGDNRQ NOLQLpNRJ

Povoljan ishod odabranog terapijskog pristupa uz
pad PSA n&on inicijalnog S U D U HR@GM dhjed et

Ne Da
N % N %

Nalaz MR zdjelice Negativno 1 100,0% 5 45,5%

NDUDNWHUL\

VHNXQGDUQF Pozitivho 0 0,0% 6 54,5%

karcinoma prostate

Vrijednost 95% ClI

Osjetljivost (%) 54,55% 23,379%do 83,251%
6SHFLILPQRVW 100,00% 2,500%do 100,000%
AUC 0,773 0,451do 0,956
Pozitivni omjer vjerojatnosti
Negativniomjer vjerojatnosti 0,455 0,238do 0,868
Pozitivna prediktivna vrijednost 100,00%
Negativna prediktivna vrijednost 16,67% 9,476%do 27,646%
Preciznost mjerenja 58,33% 27,667%do 84,835%

OmijerizgledaOR (95% CI) = *E H v N R (0)@2bdo inf*)

Nalazmagnetne rezonaije zdjelice LPD QDMEROMX VSHFLIL pfwihvyg X
ishodanakon a8 Hj#éeciNOLQLPNRJ B O D UHAM DR FHIGKWIORPEL/C RY W R G
2YD YLVRNDRVSHFRBAH®H REMDVQLWL SUHWKRGQRP VHOHNF
zdjeice RGQRVQR LaAOL VX RQL NRML VXjdidBdnb dodattc NDFL M
potvrdila.
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Slika 7. Nalaz F18-kolin PET/CFD X RGQRVX QD SUDUHQMH SDFLMHQDWD
ishoda odnosno promjenu terapijskog pristupa: Ka@ldhLHURYD NULYXOM-D SUHAL

rank testom

8VSRUHGED NULYXOMD SUHALYOMHQMD /RJUD

X2 6,0876
DF 1
=QDpDMQF P =0,0136

SBURVMHPQR YULMHPH SI

. . 0
Pozitivan nalaz F18-kolin 3UHGYL Standardna 95% CI
PET/CT-a - ~ N ..
vrijednost JUHA&aN Donji Gornji
Negativni 68,446 5,028 58,591 78,300
Pozitivni 54,211 2,375 49,555 58,867

Nalaz F18kolin PET/CFD X RGQRVX QD SUDUHQMH SDFLMHQDWD WH
odnosno promjenu terapijskog pristupa prikazan je na Blici

,VSLWDQLFL NRML VX LPDOL SRIJLWLYDQ QDO HLARDNMD X HQ M
P=0,014.
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VI RASPRAVA

2YLP LVWUDALYDQMHP XWYUYHQD MIBkdih \WPENOFaRddM HW O M L
ispitanika s karcinomom prostate i sumnjom na biokemijski povrat bolesidnosu na
NOLQLpPpNR SUDUHQMH ND RINGDREM TavlivaR2).GDUG L SDG YULM

SDWROR&GNEKDREDCHD SRYH]DQ MH VD Y léupRogéeyumdkdds Q RV W L
PSA, kao i brzinom rasta PSA,J28 VNXSLQL YUOR QLVNRJ 368kdildHJ RG
PET/CT MH ELR SR]JLWLYDQ X pDN RG LVSLWDQLND

8 RGQRVX QD LVSLWLYDQH NRQYHQFLRQDOQH GLMDJQRVWL
Tc-99mMDP, rendgen kostijulii MR zdjelice, FI& NROLQ 3(7 &7 SRND]XMH YHI
SRYHIDQRVWL RGQRVQR RPMHU L]JPdidfring lishedayperi@da |[LWLY Q|
NOLQLpNR adBadjih2ti¢eGIN PMHVHFL

Nalaz F18-kolin PET/CFD |1QDpDMQR MH XWMHFDR QD SURPMHQX WHI
te odabir terapgkih postupakaD SDWRORANL QIB-KpvIn|PETUCGTWdvdzdrHe ) s
predikcijiom nepor ROMQRJ LVKRGD WH NUDULP YUHPHQRP SUHAaLY(

Prednost FL8-kolin PET/CTa je u sveobuhvatnosti detekcije biokemijskog povrata bolesti

kod bolesnika s karcinomom prostate nakon provedene inicijalne terapije, uz detekciju
PHWDEROLPOLPAPQWK YQRKWRYD L NRAaWDeQdnalBisddbamiQ LFD G|
SUHVDGQLFD DOL L RWNULYDQMX GUXJLK PHWDEROLpPNL DI
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6.1 Usporedba s literaturom

SUHPD LVWGCbDabi& Dsprdddika od retrospektivno analiziranih podataka 172
pacijenata s karcinomom prostate kojima je snimljek8#olin PET/CT zbog biokemijskog

povrata bolesti, kod 137 pacijenata (79,7%) opisan je pozitivan ndlakélin PET/CT-a, uz
QDMYHUL]PUREBRJDWDYQLP |JGMHOLPpQLP OLPBEWR HOWH XRWNO L
V UH]XOWDWLP D .Ri¥diah \rijetvidsDRIAKBIDaLiRNata s pozitivnim nalazom
FF1I8NROLQ VOLPQR L]QRVLR MH ]Q Qp bRdAikaDDbreii\pbrigtaV W Lp N L
36 YDULMDEOL 36$YHO X] YHUH YULMHGQRV-¥kolIRRG SDFL
PET/CFD NDR L NUDUH YULMHPH GR ELRNHPLMVNRJ SRYUDW
SUHVDGQLFDPD 8 SHULRGX SUDUHQMDIWWSRLY IBGBNML PQWD QLE
kolin PET/CFD XWMHFDR MH QD SURPMHQX WHUDSLMH X SDF
QDNQDGQH SURJUHVLMH ELOR MH J]QDpDMQR NBKknlirH NRG S|
PET/CT-a.

=QDpDMQD SRYH]DQR Wt/ uRtiphbg@E\sNIH LYQW ME AW HWD PHWDER
OH]LMD 689PD[ QDVHQD MH L X LVWUD&LYDQMX 6LPLQLE
LVWUDALYDQMX D VOLPQR UH]XOWDWLPD RYRJ LVWUDALYD(
L L QW H Q] L Wi aKtDNiR ldAija DIURGe p

'LQDPLND YULMHGQRVWL 36% RGQRVQR LQGHNVL NLQHWLN
EUILQD SRUDVWD 36% 368YHO pHVWL VX8k&WEEFMEWAUL LVSL
kod pacijenata s karcinomom prostate i biolgkim povratom bolesti, tako i u ovom
LVWUDALYDQMX 8 R¥RR MHWXB®ARYWQPMEHQMH YULMHGQRV\
ispitanika s pozitivnim nalazom£-kolin PET/CFD RG pHJD MH JRWRYR LPDO
368 L XGYRVWUXpHQMM RG SHEBPMHIH MNLUDQIHMH QDYHQR VW
SRYH]IDQRVWL 7DEOLFH L 6WDWLVWLpPpNL MH ]QDpDI
brzine porasta PSA kroz godinu, PSAvel i pozitivhog nalai&-kolin PET/CT-a (Tablica

20.).

8 LV WUD AL D suidnikauh® populaciji od 82 ispitanika sa biokemijskim povratom
NDUFLQRPD SURVWDWH QDNRQ SURVWDWHNWRPLMH QDVyHC
pozitivnog F18kolin PET/CTa uz prediktivnhu vrijednost PSAvel 1,27 ng/ml/godini za
pozitvQL QDOD] VWXGLMH SULMHPH XGYRVWUXpHQMD 3
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vrijednosti od 6,7 mjeseci kod-E8 NROLQ 3(7 &7 SRJLWLYQLK LVSLWDQLN
]QDpDMQH UD]JOLNH 3UHPD 52& DQDOL]L SRGDWDNWID RYW V'
predikcije pozitivhog nalaza studije uz vrijednost oko 3,2 mjeseca.

6FKLOODFL L VXUDGQLFL V-X8KslinLREWCOTE2anaY4d Q@btiend@eDOD]D )
ELRNHPLMVNLP SRYUDWRP EROHVWL D QDNRQ UDRLNDOQH
SRYHIDQRVW SRIJLWLYQRJ QDOD]D VWXGLMH V NUDULP YUHP
L VWDWLVWLpPNL ]QDpDMQX SRYH]DQRVW EU]JLQH UDVWD 2
pacijenata ®rzinom rasta PS¥el Y L & R R ng/@l/godini (164).

8 LVWUDALYDQMX &KLDUDYDOORWLMD L VXUDGQLND VNXSL
EROHVWL QDNRQ SURVWDWHNWRPLMH LDNR QLMH8BQDYHQD
kolin PET/CTFD VD VHUXPVNR Rkuptbh M-$G XREXIXYHQD MH VWDWLVVW
povezanost PSAdt i PSAvel s pozitivhim nalazomi&kolin PET/CTa, i to PSAdt od 6

mjeseci i PSAvel od 1,05 ng/ml/godini (165).

8 LVWUDALYDQMX SURYHGHQRP X VNXSLQL RG EROHVQLN
SURVWDWHNWRPLMH X] 36% QLAaL RG -11-kplin PBET/CRk¢mY W XGL M|
&DVWHOOXFFL L VXUDGQLFL XWYUGLOL VX GD QHPD VWDWL"
C-11-kolin PET/CTa u odnosu na dob ispitanika inicijalnim T stadiem i Gleasonovim

zbrojem, niti V. YULMHIB@RBWYUYHQD MH J]QDpDMQD SRYH]DQRYV
pozitivnim nalazom €ll-kolin PET/CT-D L WR X] YULMHGQRVW XGYRVWU
mjeseca (166).

5DQD L SUDYRYUHPHQD GHWHNFLQYPPDHANXR\GWDWRIXaNBAQI
YHOLNH MH YDAQRVWL X GDOMQMHP OLMHpPpHQMX SULVWXS
8 UHWURVSHNWLYQRP LVWUDALYDQMX =DWWRQLMD L V
s karcinomom prostate i lkemijskim povratom bolesti kod kojih su snimljene studi&g-
NROLQ 3(7 &7 L VFLQWLJUDIRBWMDO BRAWDGRILpQR/ WBNTOW DOW L
LVWUDALYDQMD SUHVDGQLFH X JSRkalv PETRCH-o XI\38DY X QD}
ispitanika, dok je p®R ORANL QDOD] VFLQWLJUDILMH NRAWDQRJ VXVW
SHULRGD SUDUHQMD RG SURVMHpPQR PMHVHFL GHILQLL
pozitivnog nalaza A8kolin PET/CFD L SHULRGD GR GDOMQMH SURJUHVI
naOD] X NRaAWDQRP VXVWDYX X] ]QDpDMQX SUHLBHIOMFLMX LV
P=0,012). Dodatno, funkcijska slikovha metoda&3 (7 &7 GLMDJQRVWLFLUDOD M
DNWLYQH SUHVDGQLFH X OLPIQLP pYRURYLPID L GODRBLUISU I
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QHRYLVQH SURJQRVWLpPNH IDNWRUH ]D YULMHPH GR SURJU
3,08; Cl 95% 1,85 3 3DWRORANL QDOD] VEFLQW-RIWDILMH N
0'3 QLMH VWDWLVWLpPNL ]QDpDMQR BqRetii¢DIGtEYD YUHPHQRP

SLFFKLR L VXUDGQLFL SURFMH-QRIOLMO3I (¥ X WRVERYW LRHWD R
sustava s TO9IMMDP kod 78 pacijenata s karcinomom prostate i biokemijskim povratom
bolesti, uz dodatnu analizu nejasnih nalaza konvencionalikovnim metodama, rendgenom

kostiju, CTFom ili MR- R P 6UHGQMD YULMHGQRVW 36%$ ELOD MH

X NRAWDQRP VXVWDYX RSLVDQ MH-kdiiR GET/CFuSIDHEYWMHQDWTEL
VFLQWLJUDILMRP NRAB®WDIQR J XY Xvbljh&jd3nil ndl&za scintigrafije
NRAWDQRJ VXVWDYD SRILWLYQL QDOD]JL SUHWUDJD X
GRGDWQX DQDOL]X QHMDVQLK QDOD]D GUXJLP UDGLRORAN
LIUDpXQ RVMHWOMLYRMUWWE2 LV\SR p QIR-WoihEPE THOLT & Shegrafiju
NRAWDQRJ VOOMWIPYdI8Y839%, 98:00%, 96100%, 9496% i 9506%, za C

11-kolin PET/CT, te 100#0%, 758400%, 68100%, 10086% i 8300% za scintigrafiju
NRAWDQRJ VOOMWIPYANWI [TIFNOMXpXMX GD X -NAB&IQRHMHM SUDN'

]JERJ QHAWR QLaH RVMHWOMLYRVWL QHUH X SRWSXQRVWL
sustava s TOIMMDP.

8 LVWUDALYDQMX &KRQGURJLDQQLV L VXUDGQLND QD ER
NDNRQ UDGLNDOQH UDGLRWHUDSLM HL8R@EIh PETYO-Q A700.H GLMD.
Rezultati su pokazali 80,4% detekciju lokalizacije relapsa bolesti, uz vrijednost PSA kao
VWDWLVWLPNL |1QDpDM©® XHIXUYMB H R M C5WeRtH MWV MNAA N F L M H
SUHWUDJH X] Y HkipnoyseiluMIHdgRIR, \n¥dvisno o androgen deprivacijskoj
WHUDSLML NRULAWHQRM X YULMHPH VQLPDQMD

Soyka i suradnici su retrospektivno analizirali nalazi8fkolin PET/CT-a u 156 pacijenata s
biokemijskimpovratom karcinoma prostate, uz procjenu promjene terapije pozitivhim nalazom
VWXGLMH 60LPQR RYRP L \VABdid PETEC@AbKisaB je I79%4 YD Q QI
LVSLWDQLND X] VLIQLILNDQWQR YL4&H YULMHG QRO L 36$ |
SUDUHQMD RG SURVMHpPQR PMHVHFD DQDOL]JLUDQH VX S
polovine ispitanika (48%) promijenjen je terapijski plan ovisno o nalak8kolin PET/CTF

a, uz promjenu iz palijativnog u kurativni pristup, korekciju radlcti UDSLMVNRJ SROMD L
sistemske terapije.
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Metaanaliza i sustavni pregled kolin PET i PETH@Tkod biokemijskog povrata karcinoma

prostate autorice Evangeliste i suradnika objavljen 2013. godine opisuje nalaze 19 odabranih

studija objavljenhupH ULRG X RG GR NRMLPD VH SURIFMHQML"
F-18) PET ili PET/CTa (172).Zbrojena osjetljivost svih odabranih studija iznosi 85,6% (95%
Cl: 82,9% D XNXSQD VSHFLILpQRYVW94,6%) za sve &kalizacije

bPROHVWL ORAaD SURVWDWH OHdadrQgengsY \RtitdRodL0 diN 88BW,2Q L V X
GLMDJQRVWLpPpNL RPMHU L]JO#55,02) za sve lokaliZacije bolesti.

Od navedenih studija,F8 NROLQ SRND]XMH YHUX RVI¢koN Qiidievilr VW X R
RVMHWOMLYRVW YV D VOLPQX VSHFLILPQRVW

YDULUDMX X RGDEUDQLP VWXGLMDPD RG GR D V.
BUHGQRVW IXQNFLMVNH VOLNRYQRP PHIHREGHY DVYY RMDODGIABD
YROXPHQD SURFMHQX DNWLYQRVWL EROHVWL X ORAL SUR\
D QLAD VSHFLILPQRVW QDOD]L VH SULPDUQR QDNXSOMD
potencijalnim artefaktima zbog aktivnosti iz biskoPMHaAWHQH VWLMHQNH FULMH)
PMHKXUX 1DMMDpL SUHGLNWRUL SR]JLWLYLWHWD NROLQ 3(°
I QJ PO JRGLQL L 363GW PMHVHFD VOLPpQR QDOD]LPD RY
androgen deprivacijskedUDSLMH QH XWMHpH QD WRpPpQRVW VWXGLMD

60LpQH ]DNOMXpNH SUHJOHGQLK pODQDND VWNX®IMD QD Yt
ili meta-analizama kombinacije €1 i 18 kolin PET/CTa kod pacijenata s karcinomom

prostate i biokemijskim povratom lesti, nalaze i von Eyben i suradnici (173), Fanti i suradnici

(174) i Graziani i suradnici (175).

IDYHGHQH VWXGLMH SRWYUYyXMX NRULVW L YDAaQRVW IXQN
relapsom karcinoma prostate s kolin PET/@Wn (G11 ili F-18), uz YHUX YMHURMDW(
pozitivnog nalaza PET/GD V YLALP Y U uliphGy@&uwnakbdPBSA, posebno

YULMHGQRVWLPD L]QDG QJ PO X] NRULVW MHGQRNUDWQ
lokalno u OHAISAVRXY WDWH OLPIQLP pYRURYIDFEQLRDRDL LXSRB®WME

sustavu.

SUHJOHGQL pODQDN *LRYDFFKLQL L VXUDGQLND REMDYOME
godina upotrebe kolin PET i PET/&T u sklopu dijagnostike karcinoma prostate (176).

,QLFLMDOQR NRULaAWHQ ]Emijskdy lpbviatalbblesti Garcivdmi prodtake, EL R N
kolin (C-11iF 3(7 L 3(7 &7 SUXAD YLVRNX WRPQRVW RWNULYDC
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X] PRIXUQRVOHBRDREYWHWDWH OLPIQLK pYRURYD L HYHQWXD
YLVFHUDOQLP RUJDQLPD L NRAWDDQRERIW X¥VNROW X X MHGQRM

OIOMHURMDWQRVW SRJLWLYQRJ QDOD]D UDVWH VD YULMHGQ
ng/ml, a kod pacijenatasinALP YULMHGQRVWLPD 36% X REJLU VH X]JLPDNM
YULMHPH XGYRVWUXpR$@ MILD O EJUNIRDD. @RYUDCW IV WXGLMD SU)>
EROHVWL L YMHURMDWQRVW SUHAaLYOMHQMD WH NDR L X
pozitivnim nalazom studieNRG SDWRORANRJ QDOD]D X NRaAWDQRP VXV!
QRYLMH LQGLNDFLMH ]D NROLQ 3(7 &7 NRMH XNOMXpXMX L
snimkama nakon kemoterapije ili druge linije hormonske terapije, pramgdioterapijskog
SULVWXSD L NRUHNFLMX GR]J]H RGQRVQR RGOXNX |]D ]GMHC
povrata bolesti.

'"HVHWRJRGLaQ M@kdlivREXNZWoM Rpivano je u radu Zattoni i suradnika (177).
Retrospektivnom analizom podataka za SDFLMHQDWD XSXUHQLK QD V
biokemijskog povrata bolesti, nalazi se 71,2% pozitivnih studija, povezanih s vrijednostima
ukupnogserumskodSA (~0,01), sa AUC 0,76 za sve lokalizacije bolesti. Zanimljiv podatak

je i rast broja pozitivnih natm F18kolin PET/CFD NRG SDFLMHQDWD V QLALP
369% QJ PO X NDVQLMLP JRGLQDPD NRULAWHQMD SUHWL
LQLFLMDOQR YL&HJ,z08dDVRQRYRJ JEURMD

7LMHNRP RYRJ LVWUDALYDQMD RVRP RERNNDIO Q EDBROHBASDM\DW) M@ G
X VNORSX QRUPDOQH ELRGLVWULEXFLMH WH ORNDOL]DFL
OLPIQLP pYRURYLPD DEGRPHQD L |GMHOLFH NRAWDQRJ V:
SDUHQKLPD MHWUH L SOXaDUX MD DX VN HIXKRD SURR W DWH
mjesta nakupljanja #8-kolina. Nakupljanje radiofarmaka slabog intenziteta u limfnim
PYRURYLPD XUHGQH YHOLPLQH X 42 is@tanikd 29BL6RoOpuR SLV D Q
LVWUDALYDQMD 6 FRK2000dd#ihe (169)XndHu@jahje Madiofarmaka u limfnim
PYRURYLPD PHGLMDVWLQXPD RSLVDQR MH X SDFLMHQWD

8 LVWUDALYDQMX 5LHWEHUJHQ L VXUDGQLND L] JR
PHGLMDVWLQDOQLP OLPIQLP pYRURYLEBDaNRES hovezanbstidH X
NDUDNWHULVWLPpNDPD SULPDUQRJ WXPRUD NDUFLQRPD SU
(178). Golubic i suradnici su opisali na populaciji od 69 pacijenata s karcinomom prostate
QHVSHFLILpQR-BDNRXOI QN DXQ MdymicQriekijdstinBna u 34, 7¥pitanika
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EH] VWDWLVWLpPNL VLIQLILND QuilQndgseRniId@IARNSUMMax Y UL M H (
YULMHGQRVWLPD L EH] SURJUHVLMH QDOD]D X SHULRGX SU

.RG SDFLMHQDWD XNOMXpHQLK X jah)é FE1&kold apisans pPQMH IRN
SDUHQKLPX aWLWQMDpH X pHWLUL LVSLWDQLND GRN MH |
NDUFLQRP &8WMWQYWMBPMDQMX %HUWDJQD L VXUDGQLND X S|
opisano je nakupljanje-E8iliC-11 koliQD X SDUHQKUIUBX B8WLWQMDPpH VOXpDLI
FLWROR&ANL MH X GRND]DQD PDOLJQD HWLRORJLMD IRND
SDSLODUQL NDUFLQRP aWLWQMDpH 8 UHWURVSHNWLYQR
incidentalomaa W L WI1@ j& bilp benigne etiologije.

6.2 Ostali radiofarmaci u detekciji biokemijskog relapsa

karcinoma prostate

F-18 NROLQ 3(7 &7 X YL&AHJRGLAQMRM UHGRYQRM NOLQLPNF
UDGLRIDUPDN YLVRNH SUHFL]QRVWL PMHUHQMD L SURJQRYV
SRYUDWRP NDUFLQRPD SURVWDWH SRVHEQR NRGMSEDFLMHC
(172).Drugt UDGLRIDUPDFL UD]JYLMHQL VX NDNR EL VH SRYHUDO
SURVWDWH SRVHEQR NRG SDFLMHQDWD QDNRQ UDGLNDOQ
RG QJ PO 8 OLWHUDWXUL QDMpPpHAUHRNMMKYVYSRRMQ MDH LY H8:
WUDQVPHPEUDQVNL SURWHLQ SURVWDWD VSHFLILpQL PH
KLSHUHNVSUHVLMX SRYH]DQX V SULPDUQRP DJUHVLYQRAE

prijelazom u kastracijski rezistentni status (181).

U retrospekirnim studijama AfshaOromieh i suradnika na 319 pacijenata te Ceci i suradnika

na 70 pacijenata s biokemijskim povratom bolesti nakon provedene inicijalne terapy®, Ga

360% 3(7 &7 SRND]DR VH YLVRNR VSHFLILpQLP Li(RpQLP X

183). Analizom podataka 319 pacijenata s biokemijskim povratom bolesti snimljeni6& Ga

PSMA PET/CFRP XWYUyHQD MH RVMHWOMLYRVW SUHWUDJH SU
VSHFLILPQRVW D QHIJDWLYQD L SQUMEGILINWLY QD YL

OVMHWOMLYRVW XWYUyHQD SUHPD SRigbsid jBg8,1%DKabM HQ D W D

NRG GUXJLK UDGLRIDUPDND XWYUYHQD MH SRYH]DQRVW S

ukupnogserumskodPSA, uz detekciju pozitivnin nalaza ke@DFLMHQDWD V 36% QLaL

84



ng/ml kod 47,1%. Tako je od 17 pacijenata s PSA2 ng/ml, osmero imalo pozitivan nalaz
Ga68PSMA PET/CTa, a od 10 pacijenata s PSA vrijednostima ;2,5 ng/ml njih petoro

imalo pozitivan nalastudije(182).

8 LVWUID@MX &HFL L VXUDGQLN D68PSNARIDARIGM RalgzPETXCTO M D Q M
studije imalo je 52 od 70 pacijenata s biokemijskim relapsom karcinoma prostate, signifikantno
SRYH]DQR V NUDULP YUHPHQRP Xa@tofRevrijeideXdquid,p Mi&sed6$ 36$C
AUC 0,868, 95% CI 0,76 % 3 BRYH]DQRVW SRJLWLYQRJ QDC
je i za vrijednosukupnogserumskod®SA (P=0,017), uz odrednicu od PSA 0,83 ng/ml kao
optimalnu (183).

8 LVWUDALYDQMX & D14Rspithnika W2Mmedijen@PEAN @a@rl (raspon 0,003
+80 ng/ml), Ga68-PSMA PET/CT bio je pozitivan u 62,7% ispitanika, uz pozitivitet studije
]ODpDMQR SRYH]DQ V YULMMGOQIRA8M)L WBGS] studijitbptimaina
YULMHGQRVW Rhékna LUap xglrd W D

'"HWDOMQLMH D QDO L a3 SNMARPEL/CFR kadWiloYniskihH/ednhDsti PSA,
J)DUROIL L VXUDGQLFL VX X UHWURVSHNWLYQRP LVWUDALYI
karcinoma prostate nakon radikalne prostatektdil L QLVNLP YULMHGQRVWLPD &
ng/ml, detektirali pozitivnu G&8-PSMA PET/CT studiju u34% bolesnika X] ]QDpDMQ X
povezanost pozitivhog nalatze68-PSMA PET/CFa L N|d brérienaXGYRVWUXpHQMD ¢
(185).

Usporedbom G&8-PSMA liganda i F18-fluorometilkolin PET/CFD X LVWUDALYDQMX §
Oromieh i suradnika, na populaciji od 37 pacijenata s biokemijskim povratom karcinoma
prostate, 86,5% pacijenata imalo je pozitivan nalab&BRSMA PET/CTa, a 70,3% H.8
fluorometilkolin PET/CTFa (186).U navedenoj populaciji ispitanika, vrijednost PSA varirala

MH RG GR QJ PO X] SURVMHPpQ X-68-BEMAHPETQORabd SR]LWL
12,5 ng/ml, a kod A8-fluorometilkolin PET/CF a od 14,6 ng/ml.U sklopu ILJLRORA&NH
biodistribucije radiofaPDND GHWHNWLUDQD MH YHUB3EREMAQLND X C(

tumorskim lezijama u odnosu na pozadinsku aktivnost.

UmetaDQDOL]JL 7UHJOLH L VXUDGQLND L] JRGLQH XVSR
ukupno 257 ispitanika s biokemijskim povratomdsti kod kojih su snimljeni kolin (@1 i F

18) ili PSMA PET/CT (G&8 i Cu64)(187). Zbrojena stopa detekcije bila je za kolin PET/CT

56% (95% CI 37+75%), a za studije s PSMA PET/&Mm 78% (95% CI 7Gt 6WDWLVWLPN
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]QDpDMQD SRYH]DQMHNVQDOWHRGH BHWBDWYR NRG SDFUMHQDWD
ng/ml, gdje je stopa detekcije kolin PET/@Tiznosila 27% (95% CI 1£39%), a kod PSMA

PET/CTa 54% (95% CIl 43£65%). U navedenoj analiZod pacijenata sa serumskom
vrijednostiukupnog36%$ YLARP RG QJ PO QLMH QDYyHQD VWDWLpPNL
kolin i PSMA PET/CT studija.

U sistematskom pregledu literature imdleQ DOL]JL /LQ L VXUDGQLND- XNOMX|
18kolin i Ga68-PSMA PET/CT na populaciji pacijenata s karcinomom prostate, zbrojeno i

]D SULPDUQX SURFMHQX SURGALUHQRVWL EROHVWL L SURFM
(188). 3BURFMHQRP RVMHWOMLYRVWL VSHFLILPQRVWIi, SR]JLW
omjerom izgleda i ROC analizom baziranom i na pojedinom ispitaniku i na pojedinoj leziji,
QDYHQH VX VOLDQ He8PSMMiHF-GIXEiVREL/JD *D

$XWRUL |DNOMXpPpXMX GD QHPD XNXSQH MSKDIWILGAEEPNL ]QD
PSMAPETCT-D QD SRSXODFLML LVSLWDQLND VQLPOMHQLK ]D Sl

i za biokemijski povrat karcinoma prostate.

Uz opisanu vrijednost GB8-PSMA radioliganda, treba uzeti u obzir i organizacijske i
ekonomske aspekte pojedinih nukleamediFLQVNLK MHGLQLFD WK8@DpPLQ SU
vlastitog Ge68/Ga68 JHQHUDWRUD SRWURaQL PDWHULMDO WH SRW

radiokemije i radiofarmacije za kvalitetnu i sigurnu sinteze68diganda (189).

F-18-FACBC (anti -amino-3-(18)~fluorociklobutanl-karboksilna kiselina) ili fluciklovinu

LVWUDALYDQMX 1DQQL L VXUDGQLND REMDYOMHQRP J

relapsom karcinoma prostate nakon radikalne prostatektomije, u usporedil-&ofh

PET/CTom pokazao j oV OLpQX RVMHWOMLY RV WTakg sv ugpxreBbémt&8 WO M LY

11-kolin i F-18)%$&% & GRELYHQH YULMHGQRVWL RVMHWOMLYRVWI
L WRpPQRVW L 339 L D 139 L -11-koRnG 369%

PET/CT bo je pozitivan u 14 ispitanika, a uzlIl8-FACBC kod 21 ispitanika.

U procjeni pozitiviteta FL8-FACBC PET/CTFa i niskih vrijednosti PSA, VW UDALYDQM
Tayateeti i suradnika-E8-FACBC PET/CT snimljen je kod 94 ispitanika s biokemijskim
povratom bolesti i QLVNLP YULMHGQRVWLPD 36% QDNRQ UDGLNDO
MHGQDNLP RG QJ PO 8 RYRP LVWUDALYDQMX IOXFLN(
LVSLWDQLND D QDMpHaUH ORNDOL]DFLMH SDWROR&ANRJ QD
]GMHOLFH L OHALAWH SURVWDWH
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8 LVWUDALYDQMX O0OHQD PSMXKIB Gyardim1&EDOFBA) prddpéktivno

je analizirano 68 pacijenata s biokemijskim povratom bolesti nakon primarne t€¢i&gije~

18DCFBC PET/CT bio je pozitivan u 60,3% iSpDQLND &aWR MH SRWYUVH(
NRQYHQFLRQDOQLP VOLNRYQLP PHWRGDPD L NOLQLpPNLP St
se povezanost s vrijednostiupnogserumskod®SA, uz 15% pozitivnih nalaza kod PSA<0,5

ng/ml, a 77% pozitivnih nalaza uz PS& ng/ml. U ovoj studijkaooptimalna vrijednost PSA

za predikciju pozitivnog nalaza PET/&@Tnavodi se 0,78 ng/ml

‘RQGHUJHP L VXUDGQLFL VX X LVWUDALYDQMX REMDYOMHQ
snimljene kod 248 ispitanika s radiofarmakort®&'&)3\O WDNRYHU L] RELWHOML
8 YLVRNLK QDYHQR MH SDWRORANR QDNXSOMDQ
pYRURYLPD |JGMHOLFH 'HWHNFLMD SDWROR&GNRJ QDNXSOM
vrijednostiukupnogserumskodSA, ali uz visok postotak (59%) pozitivnih nalaza uz PSA <

0,5 ng/ml.

Usporedbom HA8-kolin PET/CTa i F18PSMA- 3(7 &7 X LVWUDAL¥DQMX :L
Patene i suradnika, na populaciji 40 ispitanika s biokemijskim povratom karcinoma prostate i
PSA”"2ng PO QDYHQ MH SRIBWLY XQ QDOIIWDQLND X] YHUL EUI
aktivnih lezija u odnosu na-EBNROLQ 3(7 &7 6WDWLVWLpPNL MH EL
vrijednosti SUVma X] YLAH YULMHGQRVWL-28-RSNALMDAFEDCT.QWHUHVD
VWXGLML MH NRUL&AWHQR NUD U H-18kblifM HrRihuta/43 lsékin@MID SR S|
usporedbi s A8-PSMA-1007 (3 minute po poziciji).

U sistematskom pregledu literature i mataalizi Crocerossi suradnika, analizirane su 43

studije kojH XNOMXpXMX XNXSQR SDFLMHQWD V ELRNHPLMVN
terapije, snimljenih s G&8-PSMA-11, Ga68PSMA-I&T, Ga-68THP-PSMA, Cu614
PSMA-617, F18DCFPyL ili F18-PSMA- 8NXSQD GLMDJQRVWLpPND

stopa detekcijéDR) za sve navedene radiofarmake iznosi 74,1% (95% Ci&3D526).

1LMH QDYHQR VWDWLVWLpPNL JQDPpDMQLK UD]@uelddp L]PHYy X
SRQDYOMD VH YHUD RVMHWOMLY RVWupnogsarSkodesH,WaH N F L M H
je tako zbrojena DR za PSA <0r@)/ml 33,7%, za PSA 0,2,49 ng/ml 50%, za PSA 0,50)99

ng/ml 62,8%, za PSA 1,0,99 ng/ml 73,1% i za PSA2,0 ng/ml 91,7%.

SUHPD LVWUDALYDQMX QLWL MHGDQ RG QDYHGHQLK 360%
drugih.

87



ULMHGQRVW 360% SR]LWURQVNLK UDGLRIDUPDND MH X C
WHUDQRVWLFL 360%$ OLJDQGLPD NDNR MH QDYHGHQR X UDC
radiofarmake koji se koriste i u personaliziranoj terapiji karakteyiziPERCIST odgovor u

preko 75% ispitanika te pad serumskih vrijednagtupnog PSA. PSMAciljana terapija
radioligandimautecijem177 (u-177), jodom131 (-131) te drugim radioizotopima postaje

moderna, ciljana i individualizirana terapija karcinomasgaite.

632JUDQLpHQMD LVWUDALYDQMD

8 RYRP LVWUDALYDQMX SULVXWQR MH QHNROLNR RJUDQLDpF

8 YHULQH EROHVQXNPRQXWORVBIUOIGRELWL SDMIRKLYWROR
pozitivnih lezija. OHY X WIERLWRRP QD GXJDpDN YNHRHQWRLY SHULLRRSY
ELRNHPLMVNRJ SUDUHQMD QD &LKNRWOLIQN D@ LAD YQDHNURROM D W X

pozitivnih lezija ipak je niska.

lakoje F18 NROLQ YLVRNR RVMHWOMLY X GHmMaHRRUM I QFRREW R Q L
18-kolin O MAPHIDWLYQLK NREAWDQLK OH]LWD 8NDOMRy MW XL PURDUQ R K
VXVSHNWQRJ QDOD]D VNOHURWLpPQH LOL HYHQWXDOQR OLV

nalazu.

7TDNRYyHU RGUHYHQR RJUDQLPpHQMH VWXGLMH MH YHUO QDSR
PRIJXUHek DLPIQL pmaRjiUd’ YsLmmnisu detektiraniradi slabog intenziteta
nakupljanja radiofarmaka.

1HVSHFLI1I8Q@ROWQD L YHU RSLYPBPRHEDNDPRGIMDMHHDNWLY
OLPIQLP pYRURYLPD DNVLOD LQJYLQXPD LOL PHGLMDVWI
LVWUDALYDQMD QDYRGH L DNVLMDOQH GLPHQ]JLMH VSRPF
nakupljanja radiofarmak& J]U D A H Q S_R/iRdXurfednosti

88



8 RYRP LVWUDALYDQMX G R-MIXPIMPETAZPRU Yetekdjl BKBVARIV W )

bolesti u ispitanika biokemijskm povrabm bolesti.

Metoda F18-kolin PET/CT visoko je osjetljiva metoda, visokog omjegleda u predikciji
XVSMHaAQRVWL WHUDSHXWVNLK SRVWXSDND

Nalaz F18kolin PET/CFD ]QDpDMQR MH SRYH]DQ L V WHUDSHXWYVN

terapije.

Pozitivan nalaz A8-kolin PET/CTa je i prediktor nepovoljnog ishoda, kao i promjene

terapijskog prisipa.
6WDWLVWLPNL MH ]QDpDMQR NUDUH SUHBKoMPETHOJFMH LVSLW

Nalaz F18-kolin PET/CFD ]QDpDMQR MH SRYH]DQ V DkophbgPSRUNRP Y U |
trenutku snimanja te vjerojattoS RILWLYQRJ QDOD] bdrigsdvid\PISAVkad L& L P Y UL
YHURP EU]JLQRP SRUDVWD 3&ddNiskiR Vrijeri@atigkipna@seturnskog

PSA manijije, aliipakM Ra XMALIMPHDWI D Q XGLR S RIBKMh FEJICKaQDOD]D )

Metoda F1I8 NROLQ 3(7 &7 RWNULOD MH ORNDOL]DFLMX ELRNHF
LVSLWDQLND V NDUFLQRPRP SURVWDWH X] QDMpHA&aUH S
ORNRUHJLRQDOQLP OLPIQLP pYRURSURD M BYR{DRAPLLYJZR P OV | X
VNXSLQL PRUIRORANL XUHGQLK OLPIQLK pYRURYD PDOLK G

Intenzitet nakupljanja radiofarmaka u lezijama, SUVmax, povezan je s nepovoljnim ishodom,
SURJUHVLMRP EROHVWL L VPUWQLP LVKRGRP &a4WR SRVHE

sustava.

Osim SR]QDWLK ORNDOL]DFLMD VHNXQGDUQRJ-18kditHQMD NELC

sveobuhvatnim snimanjem otkrila je i druge, ranije nepoznate lezije tumorskog podrijetla.

U odnosu na druge ispitivane konvencionalne metode u dijagnostici biokemijskaggpovr
karcinoma prostate-E8 NROLQ 3(7 &7 SRND]XMH QDMYHUL &BtMHU L]JC(C
WHUDSLMVNLK SRVWXSDND NDR L QDMYHuUX SUHFL]QRVW P

Razvojem metodologije radiofarmacije prepoznati su i drugi radiofarmaci u detekciji
biokemijskog povrea karcinoma prostate, posebno vrijedni zbog daljnjih terapijskih
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PRIXUQRVWIUHIBMSLMVNLP OLIJIDQGLPD &4WR RPRJIJXUXMH LQG
OLMHpHQMH

F-18-kolin PET/CT je kvalitetna, vrijedna i dostupna metoda, visoke osjetljivostiteiajg
ORNDOL]DFLMH ELRNHPLMVNRJ SRYUDWD EROHVW&W NRMD

kvalitetnijeindividualizirane terapije.
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9,,, 6%a4(79$.

Cil . DUFLQRP SURVWDWH QDMpHaUD MH JORUXGQD QHRSOD]F
od kacinoma u zemljama Europske unije. Nakon provedene inicijalne terapije, u €@20
SDFLMHQDWD GROD]L GR ELRNHPLMVNRJ SRYUDWD EROHVW
nuklearnemedicinske metode-E8-kolin PET/CTa u procjeni aktivnosti bolésu bolesnika

nakon provedene inicijalne terapije karcinoma prostate, a pod sumnjom na biokemijski povrat

bolesti.

Metode:8 SURVSHNWLYQR LVWUDALYDQMH XNOMXpitligte MH F
WHUDSLMH NDUFLQRPD SU RistaVobRaldgije XiSurolosij© kbog R@astaS HF L M|
serumskih vrijednostukupnog PSA i sumnje na biokemijski povrat bolesti. Snimljena je
SRILWURQVND HPLVLMVND WRPRJUDILMD XGUXAaHQD V NRP
nakon intravenskog injiciranja radiofaake F18kolin, a injicirane aktivnosti
individualiziranesu SUHPD WMHOHVQRM WHALQL VYDNRJ LVSLWDQL]I
AHNWHVHFL X] SUD iutkpnbgsendkbhHP &AQ Ralayd drugih, konvencionalnih
GLMDJQRVWLPpNLKDPHWHR GIR & W B Q@RESNMDY WRT @ Hostiju, 7WMR

zdjelice) smatrano je referentnim standardom.

Rezultati: Osjetljivost pretrage B8-kolin PET/CFD L]QRVLOD MH X] VSHFLIL
Preciznost mjerenja iznosila je 74,7%, a omjeledg u pred NFLML XVSMHaAQRVWL
postupaka 4,04 (95% CI 1,55 ]ODPDMQR YLAH X RGQRV X1&KBIiRRVWDOH
PET/CT-D LPD L 1QDpDMQ@X XORJX X SUHGLNFLML LVKRGD WH S
s pozitivnim nalazom pretrage imal X ]QDpDMQR NUDUH YULMHPH SUHALYO

=D N O M X18-RaNn PET/CT koristan je u procjeni aktivnosti bolesti kod pacijenata s
NDUFLQRPRP SURVWDWH L VXPQMRP QD ELRNHPLMVNL SRYU
su u odnosu na drugspitivare PHW R G H SUHWUDJD RPRJXUXMH L SUHGL
promjenu terapijskog pristupBozitivan nalaz pretrage povezan je s predikcijom nepovoljnog
LVKRGD L NUDULP YausyHQRP SUHALYOM
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IX SUMMARY

The value of positron emissiotomography/computed tomography with
fluor -18-choline in follow-up of prostate cancer patients with biochemical

relapse

$QMD 7HD *ROXELU

Aim: The aim of this study was to evaluate the value b8-choline PET/CT in prostate cancer

patients withbiochemical relapse.

Methods: In this prospective studypO men biochemical relapeéprostate canceanderwent

a wholebody PET/CT 20 minutes after intravenous application -df8¥holine. Clinical
follow-up of at leassix months was the referent stiamd with other, conventional diagnostic
methods monitoring (FO9MMDP bone scintigraphy, bone-bay, pelvic MRI) with close
follow-up of serum PSA values.

Results: F18-choline PET/CT sensitivity was 87,5%jth 95% CI 79,92% to 92,99%and
specificitywas36,84% (95% CI 21,81% to 54,00%)iagnostic accuracy wait,67%(95%
Cl 66,93% to 81,41%) with odds ratio OR 4,04 (95% CI 1,55 to }0ge@nificantly higher
than other reported diagnostic methodsl8tcholine PET/CT findings were predictors of

unfavourable outcomes, with an impact on treatment change and therapeutic strategies.

Conclusion: F18-choline PET/CT is valuable in biochemical relapse detection in prostate
cancer patients. Sensitivity, accuracy and odds ratio of the method are highier otlaer
reported conventional imaging methodsl&choline PET/CT is a predictor of outcomes and
influences therapy and treatment changes. Positive findingsl@&cRoline PET/CT are

correlated with shorter survival times and unfavourable outcomes.

92



X LITERATURA

1. Hrvatski zavod za javno zdravstvo, Registar za rak Republike Hrvatske. Incidencija
raka u Hrvatskoj 28, Bilten 84 &HNHULMD 0 XU =DJUHE +UYDWYV
zdravstvo; 2020.

2. ECIS- European Cancer Information System [Internet]. [Briss&lgium]: European

Union; ¢2020 [pristupljeno 19. 9. 2020.]. Dostupndrtgps://ecis.jrc.ec.europa.¢u/

3. Global cancer observatory: cancer today [Internet]. Lyon, France: International Agency
for Research o Cancer; 2018 . Estimated agstandardized incidence rates (World)
in 2018, Europe, males, all ages; [pristupljeno 19. 9. 2020.]; [oko 1 str.]. Dostupno na:
[https://gco.iarc.fritoday/onlinanalysismulti-
bars?v=2018&mode=cancer&mode_population=countries&population=900&pdpulati

ons=908&key=asr&sex=1&cancer=39&type=0&statistic=5&prevalence=0&poptlati

on_group=0&ages_qroup%5B%5D=0&ages_group%s5B%5D=17&nb_items=dPé&g

up cancer=1&include nmsc=1&include nmsc other=1&type multiple=%2578%25

22inc%2522%253Atrue%252C%2522mort%2522%253Afalse%252C%2522prév%25

22%253Afalse%257D&orientation=horizontal&type sort=0&type nb items=%257B

%02522t0p%2522%253Atrue%252C%2522bottom%2522%288e%257D&popula
tion group globocan id=#collapseoup0-4

4. Global cancer observatory: cancer today [Internet]. Lyon, France: International Agency
for Research on Cancer; 2018 Estimated agstandardized incidence and mortality
rates (World) in 2018, ope, males, all ages; [pristupljeno 19. 9. 2020.]; [oko 1 str.].
Dostupno na: [https://gco.iarc.fritoday/onlinanalysismulti-

bars?v=2018&mode=cancer&mode population=coes&population=900&populaf

ons=908&key=asr&sex=1&cancer=39&type=0&statistic=5&prevalence=0&popllati

on_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&gro

up_cancer=1&include_nmsc=1&include _nmsc_other=1&type multiple=%2578%25

22iNC%2522%253Atrue% 2% %2522 Mort%2522%253Atrue%252C%2522prevop25

22%253Afalse%257D&orientation=horizontal&type sort=0&type nb items=%257B

%2522t0p%2522%253Atrue%252C%2522bottom%2522%253Afalse%257D&gopula
tion group globocan id=#collap®y countr

5. Testa U, Castelli G, Pelosi E. ligar and molecular mechanisms underlying prostate
cancer development: therapeutic implications. Medicines (Basel). 2019;6(3):82. doi:
10.3390/medicines6030082

6. NguyenNielsen M, Borre M. Diagnostic and therapeutic strategies for prostate cancer.
Semin NutMed. 2016;46(6):48490. doi: 10.1053/j.semnuclmed.2016.07.002

7. Zhou CK, Check DP, LorteTieulent J, Laversanne M, Jemal A, Ferlay J, i sur. Prostate
cancer incidence in 43 populations worldwide: an analysis of time trends overall and
by age group. Int Cancer. 2016;138(6):13880. doi: 10.1002/ijc.29894

93



8. Cuccurullo V, Di Stasio GD, Mansi L. Nuclear medicine in prostate cancer: a new era
for radiotracers. World J Nucl Med. 2018;17(2¥30  doi:
10.4103/wjnm.WJINM_54 17

9. Rayn KN, Elnabawi YA, Sheth N. Clira¢ implications of PET/CT in prostate cancer
management. Transl Androl Urol. 2018;7(5):&4L doi: 10.21037/tau.2018.08.26

10.6RODULUO O )U|EH $ +XLU ' =DKLURYLUO ' .DA&WHODQ a
]D GLMDJQRVWLFLUDQMH niRd M talobh Mdtatd. Lied DjgshQMH E |
2019;141(1112):31325. doi: 10.26800/LV141-11-12-41

11.Bhargava P, Ravizzini G, Chapin BF, Kundra V. Imaging biochemical recurrence after
prostatectomy. AJR Am J Roentgenol. 2020;214(6):128.8 doi:
10.2214/AJR.19.21905

12.Roehl KA, Han M, Ramos CG, Antenor JA, Catalona WJ. Cancer progression and
survival rates following anatomical radical retropubic prostatectomy in 3,478
consecutive patients: loftgrm results. J Urol. 2004;172(3):91@. doi:
10.1097/01.ju.0000134888.2288b

13.Freedland SJ, Humphreys EB, Mangold LA, Eisenberger M, Dorey FJ, Walsh PC, i
sur. Risk of prostate canespecific mortality following biochemical recurrence after
radical prostatectomy. JAMA. 2005;294(4):483doi: 10.1001/jama.294.4.433

14.Stephenson AJ, Kattan MW, Eastham JA, Dotan ZA, Bianco FJ Jr, Lilja H, i sur.
Defining biochemical recurrence of prostate cancer after radical prostatectomy: a
proposal for a standardized definition. J Clin Oncol. 2006;24(24):897@&oi:
10.1200/JC0.20084.0756

15.Liu J, Chen Z, Wang T, Liu L, Zhao L, Guo G, i sur. Influence of four radiotracers in
PET/CT on diagnostic accuracy for prostate cancer: a bivariate ragifiects meta
analysis. Cell Physiol Biochem. 2016;39(2):48Y. doi: 10.1159/000445639

16.Jurettt $ ODUX&ELO $ -HAHN ‘. RUMHUNLILIGO 10 wWDERIT 9 $QDV
KLVWRORJLMD HPEULRORJLMD L ILJLRORJLMD SURVW
QDMYDULMDELOQLML JORUXGQL WXPRU 2JUHE OHGLF

17.Prendeville S, Van derwast TH. Anatomepathology. U: Bolla M, van Poppel H, ur.
Management of prostate cancer:. a multidisciplinary approach. 2. izd. Gpaimger
International Publishing Switzerland; 2017. Str-7

18.McNeal JE. Normal histology of the prostate. Am J Surdnétatl988;12(8):6133.
doi: 10.1097/000004789880800600003

94



19.Cunha GR, Ricke W, Thomson A, Marker PC, Risbridger G, Hayward SW, i sur.
Hormonal, cellular, and molecular regulation of normal and neoplastic prostatic
development. J Steroid Biochem Mol Biol.2004;92(4):22436. doi:
10.1016/j.jsbmb.2004.10.017

20.Verze P, Cai T, Lorenzetti S. The role of the prostate in male fertility, health and
disease. Nat Rev Urol. 2016;13(7):338. doi: 10.1038/nrurol.2016.89

21.Watt KW, Lee PJ, M'Timkulu T, Chan WP, Loor Ruian prostatspecific antigen:
structural and functional similarity with serine proteases. Proc Natl Acad Sci U S A.
1986;83(10):31640. doi: 10.1073/pnas.83.10.3166

22.Zambon CF, PrayeGaletti T, Basso D, Padoan A, Rossi E, Secco S, i sur.
Effectiveness bthe combined evaluation of KLK3 genetics and fte¢otal prostate
specific antigen ratio for prostate cancer diagnosis. J Urol. 2012;188(4301 2ibi:
10.1016/j.juro.2012.06.030

23.Yousef GM, Diamandis EP. An overview of the kallikrein gene familidsimans and
other species: emerging candidate tumour markers. Clin Biochem. 2003;36{&}:443
doi: 10.1016/s0009120(03)0005%

24.Goustin AS, Leof EB, Shipley GD, Moses HL. Growth factors and cancer. Cancer Res.
1986;46(3):10159.

25.Centenera MM, Harris JMTilley WD, Butler LM. The contribution of different
androgen receptor domains to receptor dimerization and signaling. Mol Endocrinol.
2008;22(11):23782. doi: 10.1210/me.2008017

26.Liao SS, Kokontis J, Sai T, Hiipakka RA. Androgen receptors: structungstions,
antibodies and cellular dynamics. J Steroid Biochem. 1989{3441-51. doi:
10.1016/00224731(89)90064

27.Guo C, Yeh S, Niu Y, Li G, Zheng J, Li L, i sur. Targeting androgen receptor versus
targeting androgens to suppress castration resistastapg cancer. Cancer Lett.
2017;397:13343. doi: 10.1016/j.canlet.2017.03.022

28.Shimizu H, Ross RK, Bernstein L, Yatani R, Henderson BE, Mack TM. Cancers of the
prostate and breast among Japanese and white immigrants in Los Angeles County. Br
J Cancer. 19963(6):9636. doi: 10.1038/bjc.1991.210

29.Sweeney C. Prostate cancer therapy: going forwards by going backwards. Lancet
Oncol. 2013;14(2):105. doi: 10.1016/S1472045(12)70590D

95



30.Kohler BA, Sherman RL, Howlader N, Jemal A, Ryerson AB, Henry KA, i sur. Annua
report to the nation on the status of cancer, 18YHL, featuring incidence of breast
cancer subtypes by racelethnicity, poverty, and state. J Natl Cancer Inst.
2015;107(6):djv048. doi: 10.1093/jnci/djv048

31.Easton DF, Schaid DJ, Whittemore AS, Isaacs Witkrnational Consortium for
Prostate Cancer Genetics. Where are the prostate cancer génssfhmary of eight
genome wide searches. Prostate. 2003;57(4)02@bi: 10.1002/pros.10300

32.Edwards BK, Noone AM, Mariotto AB, Simard EP, Boscoe FP, Henleyi Sur.
Annual Report to the Nation on the status of cancer,-2®91D, featuring prevalence
of comorbidity and impact on survival among persons with lung, colorectal, breast, or
prostate cancer. Cancer. 2014;120(9):1290. doi: 10.1002/cncr.28509

33.Calle E, Rodriguez C, Walkefhurmond K, Thun MJ. Overweight, obesity, and
mortality from cancer in a prospectively studied cohort of U.S. adults. N Engl J Med.
2003;348(17):1624:38. doi: 10.1056/NEJM0a021423

34.Reeves GK, Pirie K, Beral V, Green J, Spencer E, Byuilsur. Cancer incidence and
mortality in relation to body mass index in the Million Women Study: cohort study.
BMJ. 2007;335(7630):1134. doi: 10.1136/bm;j.39367.495995.AE

35.Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M. Bowyss index and
incidenceof cancer: a systematic review and matalysis of prospective observational
studies. Lancet. 2008;371(9612):568. doi: 10.1016/S0146736(08)6026K

36.Bhindi B, Kulkarni GS, Finelli A, Alibhai SM, Hamilton RJ, Toi A, i sur. Obesity is
associated with risof progression for lowisk prostate cancers managed expectantly.
Eur Urol. 2014;66(5):848. doi: 10.1016/j.eururo.2014.06.005

37.Nilsen TI, Romundstad PR, Vatten LJ. Recreational physical activity and risk of
prostate cancer: a prospective populatasel study in Norway (the HUNT study).
Int J Cancer. 2006;119(12):2943doi: 10.1002/ijc.22184

38.Breslow RA, Weed DL. Review of epidemiologic studies of alcohol and prostate
cancer: 19741996. Nutr Cancer. 1998;30(1)1B. doi: 10.1080/01635589809514633

39.LevanDW 6 /HORONLID 6WDQLPQD L PROHNXODUQD ELRORJI
0O XU 5DN SURVWDWH QDMYDULMDELOQLML JORUXGQL \
Str. 5164.

96



40.Ford D, Easton DF, Bishop DT, Narod SA, Goldgar DE. Risks of cancer in BRCAl
mutation carriers. Breast cancer linkage consortium. Lancet. 1994;343(8899):692
doi: 10.1016/s0148736(94)91578&1

41.Edwards SM, Kotgarai Z, Meitz J, Hamoudi R, Hope Q, Osin P, i sur. Two percent
of men with earlyonset prostate cancer harlgermline mutations in the BRCA2 gene.
Am J Hum Genet. 2003;72(1)12. doi: 10.1086/345310

42.Callen DF, Ricciardelli C, Butler M, Stapleton A, Stahl J, Kench JG, i su+. Co
expression of the androgen receptor and the transcription factor ZNF652 is related to
prostate cancer outcome. Oncol Rep. 2010;23(4)-524%loi: 10.3892/or_00000731

43.Cicek MS, Conti DV, Curran A, Neville PJ, Paris PL, Casey G, i sur. Association of
prostate cancer risk and aggressiveness to androgen pathway genes: SRD5A2, CYP17,
and the AR Prostate. 2004;59(1):686. doi: 10.1002/pros.10358

44.Agalliu I, Gern R, Leanza S, Burk RD. Associations of kigade prostate cancer with
BRCA1 and BRCAZ2 founder mutations. Clin Cancer Res. 2009;15(3)%2014doi:
10.1158/1078€432.CCR08-1822

45.GallagherDJ, Gaudet MM, Pal P, Kirchhoff T, Balistreri L, Vora K, i sur. Germline
BRCA mutations denote a clinicopathologic subset of prostate cancer. Clin Cancer Res.
2010;16(7):21181. doi: 10.1158/107#8432.CCR09-2871

46.Ford OH 3rd, Gregory CW, Kim D, Smitherm#®&B, Mohler JL. Androgen receptor
gene amplification and protein expression in recurrent prostate cancer. J Urol.
2003;170(5):181-21. doi: 10.1097/01.ju.0000091873.09677.f4

47.Tomlins SA, Rhodes DR, Pernar S, Dhanasekaran SM, Mehra R, Sun XW, i sur.
Recurreat fusion of TMPRSS2 and ETS transcription factor genes in prostate cancer.
Science. 2005;310(5748):644 doi: 10.1126/science.1117679

48.KumarSinha C, Tomlins SA, Chinnaiyan AM. Recurrent gene fusions in prostate
cancer. Nat Rev Cancer. 2008;8(7):4®2/1.doi: 10.1038/nrc2402

49.Lee WH, Morton RA, Epstein JI, Brooks JD, Campbell PA, Bova GS, i sur. Cytidine
methylation of regulatory sequences near thelgss glutathione -Bansferase gene
accompanies human prostatic carcinogenesis. Proc Natl Acad Sci U S A.
1994;91(24):11733. doi: 10.1073/pnas.91.24.11733

50.Federico A, Morgillo F, Tuccillo C, Ciardiello F, Loguercio C. Chronic inflammation
and oxidative stress in human carcinogenesis. Int J Cancer. 2007;121(1-5. 21881
10.1002/ijc.23192

97



51.Nelson WG, De Mao AM, DeWeese TL, Isaacs WB. The role of inflammation in the
pathogenesis of prostate cancer. J Urol. 2004;172(5 Pt 2):;Sfiscussion St2. doi:
10.1097/01.ju.0000142058.99614.ff

52. .UXaoLQ % 7RPDV ' 3DWRORJLMD UDND SWRVWDWH
QDMYDULMDELOQLML JORUXGQL WXPRU =H)JUHE OHGLF

53.Ravery V, Goldblatt L, Royer B, Blanc E, Toublanc M, Boc€aibod L. Extensive
biopsy protocol improves the detection rate of prostate cancer. J Urol. 2000;164(2):393
6.

54.Rogatsch H, Mairinger T, Horninger W, Gschwendtner A, Bartsch G, Mikuz G.
Optimized preembedding method improves the histologic yield of prostatic core needle
biopsies. Prostate. 2000;42(2):124 doi: 10.1002/(sici)1097
0045(20000201)42:2<124::aut0s6>3.0c0; 25

55.Varma M, Lee MW, Tamboli P, Zarbo RJ, Jimenez RE, Salles PGO, i sur. Morphologic
criteria for the diagnosis of prostatic adenocarcinoma in needle biopsy specimens. A
study of 250 consecutive cases in a routine surgical pathology practice. Arch Path
Lab Med. 2002;126(5):5581. doi: 10.1043/0003
9985(2002)126<0554:MCFTD0O>2.0.CO;2

56.Shah RB, Zhou M, LeBlanc M, Snyder M, Rubin MA. Comparison of the basal cell
specific markers, 34betaE12 and p63, in the diagnosis of prostate cancer. Am J Surg
Pathol. 202;26(9):11618. doi: 10.1097/0000047300209006800006

57.Zhou M, Chinnaiyan AM, Kleer CG, Lucas PC, Rubin MA. AlgWiathylacytCoA
racemase: a novel tumor marker eegpressed in several human cancers and their
precursor lesions. Am J Surg Pathol. 2002;26¢6-31. doi: 10.1097/00000478
20020700600012

58.Gleason DF, Mellinger GT; Veterans Administration Cooperative Urological Research
Group. Prediction of prognosis for prostatic adenocarcinoma by combined histological
grading and clinical staging. J Urol. ¥711(1):5864. doi: 10.1016/s0022
5347(17)5988%

59. Epstein JI, Allsbrook WC Jr, Amin MB, Egevad LL; ISUP Grading Committee. The
2005 International Society of Urological Pathology (ISUP) Consensus Conference on
Gleason grading of prostatic carcinoma. Ar8ulg Pathol. 2005;29(9):1228. doi:
10.1097/01.pas.0000173646.99337.b1

98



60. Epstein JI, Egevad L, Amin MB, Delahunt B, Srigley JR, Humphrey PA, i sur. The
2014 International Society of Urological Pathology (ISUP) Consensus Conference on
Gleason grading of pstatic carcinoma: definition of grading patterns and proposal for
a new grading system. Am J Surg Pathol. 2016;40(2)5244 doi:
10.1097/PAS.0000000000000530

61.Epstein JI. Prostate cancer grading: a decade after the 2005 modified system. Mod
Pathol. 2018;3051):S4763. doi: 10.1038/modpathol.2017.133

62.Epstein JI, Walsh PC, Carmichael M, Brendler CB. Pathologic and clinical findings to
predict tumor extent of nonpalpable (stage Tl1c) prostate cancer. JAMA.
1994;271(5):36&4. doi: 10.1001/jama.1994.035102900360

63.Smith DS, Catalona WJ. Interexaminer variability of digital rectal examination in
detecting prostate cancer. Urology. 1995;45(1%70 doi: 10.1016/s0090
4295(95)96812A

64.Howlader N, Noone AM, Krapcho M, Miller D, Brest A, Yu M, i sur., ur. SEER Cancer

Statistics Review, 1972017. Based on November 2019 SEER data submission, posted

to the SEER web site, April 2020 [Internet]. [Bethesda, MD]: National Cancer Institute

(USs); 2020 [pristupljeno 26. 9. 2020.]. Dostupno na:

https://seer.cancer.gov/csr/1975 2017/

65.Schroder F, Hugosson J, Roobol M, Tammela T, Ciatto S, Nelen V, i sur. Rrostate
cancer mortality at 11 years of follewp. New Engl J Med. 2012;366(11):990. doi:
10.1056/NEJMo0al1113135

66.Ablin RJ, Soanes WA, Bronson P, Witebsky E. Precipitating antigens of the normal
human prostate. J Reprod Fertil. 1970;22(3):8780i: 10.1530/jrf.0.0220573

67.Wang MC, Valenzuela LA, Murphy GP, Chu TM. Purification of a human prostate
specific antigen. Invest Urdl979;17(2):15%3.

68.Dijkstra S, Hendriks RJ, Leyten GHJM, Mulders PFA, Schalken JA. Biomarkers for
prostate cancer. U: Bolla M, van Poppel H, ur. Management of prostate cancer: a
multidisciplinary approach. 2. izd. ChamSpringer International Publishing
Switzerland; 2017. Str. 796.

69.Rao AR, Motiwala HG, Karim OMA. The discovery of prostafeecific antigen. BJU
Int. 2008;101(1):510. doi: 10.1111/j.146410X.2007.07138.x

99



70.Hernandez J, Thompson IM. Prostageecific antigen: a review of thvalidation of the
most commonly used cancer biomarker. Cancer. 2004;101(59@94 doi:
10.1002/cncr.20480

71.Bradford TJ, Tomlins SA, Wang X, Chinnaiyan AM. Molecular markers of prostate
cancer. Urol Oncol. 2006;24(6):534.. doi: 10.1016/j.urolonc.2006.@D4

72.Christensson A, Laurell CB, Lilja H. Enzymatic activity of prostgpecific antigen
and its reactions with extracellular serine proteinase inhibitors. Eur J Biochem.
1990;194(3):75%3. doi: 10.1111/j.1432033.1990.tb19466.x

73.Slev PR, La'ulu SL, Robexr WL. Intermethod differences in results for total PSA, free
PSA, and percentage of free PSA. Am J Clin Pathol. 2008;129(63.95i:
10.1309/JYBPMFNUF6EYY9TB

74.Nash AF, Melezinek I. The role of prostate specific antigen measurement in the
detection and mnagement of prostate cancer. Endocr Relat Cancer. 2000;7$1):37
doi: 10.1677/erc.0.0070037

75.Vickers AJ, Savage C, O'Brien MF, Lilla H. Systematic review of pretreatment
prostatespecific antigen velocity and doubling time as predictors for prostateical
Clin Oncol. 2009;27(3):39403. doi: 10.1200/JC0.2008.18.1685

76.Loeb S, Catalona WJ. The Prostate Health Index: a new test for the detection of prostate
cancer. Ther Adv Urol. 2014;6(2):74 doi: 10.1177/1756287213513488

77.Vickers AJ, Cronin AM, Aus GPihl CG, Becker C, Pettersson K, i sur. A panel of
kallikrein markers can reduce unnecessary biopsy for prostate cancer: data from the
European Randomized Study of Prostate Cancer Screening in Goteborg, Sweden. BMC
Med. 2008;6:19. doi: 10.1186/174D156-19

78.de la Taille A, Irani J, Graefen M, Chun F, de ReijkeT, Kil P, i sur. Clinical evaluation
of the PCA3 assay in guiding initial biopsy decisions. J Urol. 2011;185(6)23.19
doi: 10.1016/j.juro.2011.01.075

79.Leyten GH, Hessels D, Smit FP, Jannink SA, Jdmg H, Melchers WJ, i sur.
Identification of a candidate gene panel for the early diagnosis of prostate cancer. Clin
Cancer Res Off J Am Assoc Cancer Res. 2015;21(13):306#oi: 10.1158/1078
0432.CCR14-3334

80.5XaLuU % 7RPDANRYLU , ]J¥XDQWUHINDNPDUQLOXXWUBDN S
QDMYDULMDELOQLML JORUXGQL WXPRU =JUHE OHGLF

100



81l.Lee F, Gray JM, McLeary RD, Meadows TR, Kumasaka GH, Borlaza GS, i sur.
Transrectal ultrasound in the diagnosis of prostate cancer: locahiogenicity,
histopathology, and staging. Prostate. 1985;7(2y29.7 doi:
10.1002/pros.2990070202

82.Clements R. Ultrasonography of prostate cancer. Eur Radiol. 2001;11(1122119
doi: 10.1007/s003300101028

83.Mottet N, Bellmunt J, Bolla M, Briers E, Cumtibatch MG, De Santis M, i sur. EAU
ESTRQOSIOG Guidelines on Prostate Cancer. Part 1: screening, diagnosis, and local
treatment  with  curative intent. Eur Urol. 2017;71(4):@8B doi:
10.1016/j.eururo.2016.08.003

84.Presti JC Jr. Prostate biopsy: how many sare enough? Urol Oncol. 2003;21(2):135
40. doi: 10.1016/s1078439(03)00006L

85.Moore CM, Roberston NL, Arsanious N, Middleton T, Villers A, Klotz L, i sur. Image
guided prostate biopsy using magnetic resonance imdalginged targets: a systematic
review.Eur Urol. 2013;63(1):1280. doi: 10.1016/j.eururo.2012.06.004

86.Pinto PA, Chung PH, Rastinehad AR, Baccala AA Jr, Kruecker J, Benjamin CJ, i sur.
Magnetic resonance imaging/ultrasound fusion guided prostate biopsy improves cancer
detection following trangctal ultrasound biopsy and correlates with multiparametric
magnetic resonance imaging. J Urol. 2011;186(4):4281 doi:
10.1016/j.juro.2011.05.078

87.Sciarra A, Panebianco V, Salciccia S, Cattarino S, Lisi D, Gentilucci A, i sur. Modern
role of magnetic res@ance and spectroscopy in the imaging of prostate cancer. Urol
Oncol. 2011;29(1):1-20. doi: 10.1016/j.urolonc.2009.06.001

88.Claus FG, Hricak H, Hattery RR. Pretreatment evaluation of prostate cancer: role of
MR imaging andH MR spectroscopy. Radiographi@f04;24 Suppl 1:51680. doi:
10.1148/24si045516

89.Weinreb JC, Barentsz JO, Choyke PL, Cornud F, Haider MA, Macura KJ, i sur. PI
RADS prostate imagingtreporting and data system: 2015, version 2. Eur Urol.
2016;69(1):1640. doi: 10.1016/j.eururo.2015.082D5

90. Parker C, Castro E, Fizazi K, Heidenreich A, Ost P, Procopio G, i sur. Prostate cancer:
ESMO clinical practice guidelines for diagnosis, treatment and falipwAnn Oncol.
2020;31(9):11184. doi: 10.1016/j.annonc.2020.06.011

101



91.Mohler JL, Antonarakis ESArmstrong AJ, D'Amico AV, Davis BJ, Dorff T, i sur.
Prostate cancer, version 2.2019, NCCN clinical practice guidelines in oncology. J Natl
Compr Canc Netw. 2019;17(5):4B®5. doi: 10.6004/jnccn.2019.0023

92.Schaeffer E, Srinivas S, Antonarakis ES, ArmstradgBelekman JE, Cheng H, i sur.,
ur. NCCN Clinical Practice Guidelines in Oncology (NCCN GuidelineByostate
cancer, Version 2.2020, May 21, 2020 [Internet]. [Plymouth Meeting, PA]: National
Comprehensive Cancer Network; 2020 [pristupljeno 21. 9. 20B@stupno na:

https://www.nccn.org/professionals/physician_gls/default.jaspx

93. American College of Surgeons. AJCC cancer staging manual. 8. izd. Chicago: Springer
Nature, Springelnternational Publishing AG; 2017.

94.PerezLopez R, Tunariu N, Padhani AR, Oyen WJG, Fanti S, Vargas HA, i sur. Imaging
diagnosis and follovup of advanced prostate cancer: clinical perspectives and state of
the art. Radiology. 2019;292(2):288. doi: 101148/radiol.2019181931

95.Flocks RH, Culp D, Porto R. Lymphatic spread from prostatic cancer. Trans Southeast
Sect Am Urol Assoc. 1958;22:&X.

96.Arenas LF, Fullhase C, Boemans P, Fichtner J. Detecting lymph nodes metastasis in
prostate cancer through extended standard laparoscopic pelvic lymphadenectomy.
Aktuelle Urol. 2010;41 Suppl 1:S34 doi: 10.105540291224663

97.Bubendorf L, Schopfer A, Wagner U, Sauter G, Moch H, Willi N, i sur. Metastatic
patterns of prostate cancer: an autopsy study of 1pff#ents. Hum Pathol.
2000;31(5):5783. doi: 10.1053/hp.2000.6698

98. ' RGLJ ' .XVLUO = .OLQLpND QXNOHDUQD PHGLFLQD
2012.

99.'"RGLJ ' .RYDpLU . ,VSLWLYDQMD NRaAWDQRJ VXVWDYD

nuklearna medida. 2. izd. Zagreb: Medicinska naklada, 2012. Str-2%5

100. de Jonge FA, Pauwels EK. Technetium, the missing element. Eur J Nucl Med.
1996;23(3):33644. doi: 10.1007/BF00837634

101. Lin K, Szabo Z, Chin BB, Civelek AC. The value of a baseline bone scan in
patierts with newly diagnosed prostate cancer. Clin Nucl Med. 1999;24(883.78oi:
10.1097/000030729990800800007

102. Fletcher JW, Djulbegovic B, Soares HP, Siegel BA, Lowe VJ, Lyman GH, i
sur. Recommendations on the use #8#-FDG PET in oncology. J Nucl Med.
2008;49(3):486608. doi: 10.2967/jnumed.107.047787

102

L]



103. Gambhir SS, Czernin J, Schwimmer J, Silverman DH, Coleman RE, Phelps
ME. A tabulated summary of the FDG PET literature. J Nucl Med. 2001;42(5
Suppl):1S93S.

104. Langsteger W, Rezaee A, Pirich C, Beheshti'¥:NaFPET/CT and®*™Tc-

MDP bone scintigraphy in the detection of bone metastases in prostate cancer. Semin
Nucl Med. 2016;46(6):49501. doi: 10.1053/j.semnuclmed.2016.07.003

105. Jadvar H. Molecular imaging of prostate cancer: PET radiotracers. AJR Am J
Roengenol. 2012;199(2):2781. doi: 10.2214/AJR.12.8816

106. Cho SY, Szabo Z. Molecular imaging of urogenital diseases. Semin Nucl Med.
2014;44(2):93109. doi: 10.1053/j.semnucimed.2013.10.008

107. Gibellini F, Smith TK. The Kennedy pathway De novo synthesis of
phosplatidylethanolamine and phosphatidylcholine. IUBMB Life. 2010;62(6)284
doi: 10.1002/iub.337

108. Li R, Ravizzini GC, Gorin MA, Maurer T, Eiber M, Cooperberg MR, i sur. The
use of PET/CT in prostate cancer. Prostate Cancer Prostatic Dis. 2018:21(1ot
10.1038/s4139D17-0007-8

109. Huang C, McConathy J. Radiolabeled amino acids for oncologic imaging. J
Nucl Med. 2013;54(7):10010. doi: 10.2967/jnumed.112.113100
110. Wester HJ, Schottelius M. PSMiargeted radiopharmaceuticals for imaging

and therapy. Semin Nuc Med. 2019;49(4):3022. doi:
10.1053/j.semnuclmed.2019.02.008

111. Maurer T, Eiber M, Schwaiger M, Gschwend JE. Current use of RBEIRIn
prostate cancer management. Nat Rev Urol. 2016;13(43226 doi:
10.1038/nrurol.2016.26

112. Fendler WP, Eiber M, Beheshti,omaniji J, Ceci F, Cho S, i sGf{GaPSMA
PET/CT: joint EANM and SNMMI procedure guideline for prostate cancer imaging:
version 1.0. Eur J Nucl Med Mol Imaging. 2017;44(6):1@%4 doi: 10.1007/s00259
017-3670z

113. Rowe SP, Gage KL, Faraj SF, Macura KHr@sh TC, GonzaleRoibon N, i
V X U-DCRBC PET/CT for PSMABased detection and characterization of primary
prostate cancer. J Nucl Med. 2015;56(7):2203doi: 10.2967/jnumed.115.154336

114. Rowe SP, Macura KJ, Mena E, Blackford AL, Nadal R, Antonarakis &8,
PSMA-Based {F]DCFPyL PET/CT is superior to conventional imaging for lesion

103



detection in patients with metastatic prostate cancer. Mol Imaging Biol.
2016;18(3):4119. doi: 10.1007/s1136016-0957-6

115. Hillier SM, Maresca KP, Lu G, Merkin RD, Marqui€, Zimmerman CN, i sur.
®MTc-labeled smadimolecule inhibitors of prostaspecific membrane antigen for
molecular imaging of prostate cancer. J Nucl Med. 2013;54(8):I869doi:
10.2967/jnumed.112.116624

116. Barrett JA, Coleman RE, Goldsmith SJ, Vallabkaja S, Petry NA, Cho S, i
sur. Firstin-man evaluation of 2 highffinity PSMA-avid small molecules for imaging
prostate cancer. J Nucl Med. 2013;54(3)=38@oi: 10.2967/jnumed.112.111203

117. llic D, Evans SM, Allan CA, Jung JH, Murphy D, Frydenberg M. Lrapaopic
and robotieassisted versus open radical prostatectomy for the treatment of localised
prostate cancer. Cochrane Database Syst Rev. 2017;9(9):CD009625. doi:
10.1002/14651858.CD009625.pub2

118. Briganti A, Larcher A, Abdollah F, Capitanio U, Gallina Au&di N, i sur.
Updated nomogram predicting lymph node invasion in patients with prostate cancer
undergoing extended pelvic lymph node dissection: the essential importance of
percentage  of positive cores. Eur Urol. 2012;61(3):480 doi:
10.1016/j.eururo@11.10.044

119. Haglind E, Carlsson S, Stranne J, Wallerstedt A, Wilderang U, Thorsteinsdottir
T, i sur. Urinary incontinence and erectile dysfunction after robotic versus open radical
prostatectomy: a prospective, controlled, nonrandomised trial. Eur Urol.
2015;68(2):21625. doi: 10.1016/j.eururo.2015.02.029

120. Hamdy FC, Donovan JL, Lane JA, Mason M, Metcalfe C, Holding P, i sur. 10
year outcomes after monitoring, surgery, or radiotherapy for localized prostate cancer.
N Engl J Med. 2016;375(15):14251. doi: 10.056/NEJM0al1606220

121. Dearnaley D, Sydikus I, Mossop H, Khoo V, Birtle A, Bloomfield D, i sur.
Conventional versus hypofractionated hipse intensitymodulated radiotherapy for
prostate cancer:-$ear outcomes of the randomised, +oferiority, phase 3 CHHR
trial. Lancet Oncol. 2016;17(8):10460. doi: 10.1016/S147P045(16)301024

122. Morgan SC, Hoffman K, Loblaw DA, Buyyounouski MK, Patton C, Barocas
D, i sur. Hypofractionated radiation therapy for localized prostate cancer: an ASTRO,
ASCO, and AUA evidencbkased guideline. J Clin Oncol. 2018;36(34):JC0O1801097.
doi: 10.1200/JC0.18.01097

104



123. Pugh TJ, Nguyen BN, Kange JE, Johnson JL, Hoffman KE. Radiation therapy
modalities in prostate cancer. J Natl Compr Canc Netw. 2013;11(441doi:
10.6004/jnccn.2013.0056

124. Matta R, Chapple CR, Fisch M, Heidenreich A, Herschorn S, Kodama RT, i
sur. Pelvic complications after prostate cancer radiation therapy and their management:
an international collaborative narrative review. Eur Urol. 2019;75(3)764doi:
10.1016/j.eurw.2018.12.003

125. Ash D, Flynn A, Battermann J, de Reijke T, Lavagnini P, Blank L, i sur.
ESTRO/EAU/EORTC recommendations on permanent seed implantation for localized
prostate cancer. Radiother Oncol. 2000;57(3x315 doi: 10.1016/s0167
8140(00)00304

126. Bolla M, Van Tienhoven G, Warde P, Dubois JB, Mirimanoff RO, Storme G, i
sur. External irradiation with or without loftgrm androgen suppression for prostate
cancer with high metastatic risk: -y@ar results of an EORTC randsed study.
Lancet Oncol. 2010;11(11):10683. doi: 10.1016/S147R045(10)70223

127. ToledoPereyra LH. Discovery in surgical investigation: the essence of Charles
Brenton Huggins. J Invest Surg. 2001;14(5):2580i: 10.1080/089419301753170011
128. Shafi AA, Yen AE, Weigel NL. Androgen receptors in hormestependent and

castratioaresistant prostate cancer. Pharmacol Ther. 2013;140(33223Joi:
10.1016/j.pharmthera.2013.07.003

129. Lieberman R. Androgen deprivation therapy for prostate cancer
chemoprevention: cuent status and future directions for agent development. Urology.
2001;58(2 Suppl 1):890. doi: 10.1016/s0098295(01)0124%

130. Wirth MP, Hakenberg OW, Froehner M. Antiandrogens in the treatment of
prostate cancer. Eur Urol. 2007;51(2):30& doi: 10.1016/gururo.2006.08.043

131. Litwin MS, Tan HJ. The diagnosis and treatment of prostate cancer: a review.
JAMA. 2017;317(24):25322. doi: 10.1001/jama.2017.7248

132. James ND, Sydes MR, Clarke NW, Mason MD, Dearnaley DP, Spears MR, i
sur. Addition of docetaxel, zoledr acid, or both to firstine longterm hormone
therapy in prostate cancer (STAMPEDE): survival results from an adaptive, multiarm,
multistage, platform randomised controlled trial. Lancet. 2016;387(10024}77.63
doi: 10.1016/S0146736(15)01035

105



133. Sweaey CJ, Chen YH, Carducci M, Liu G, Jarrard DF, Eisenberger M, i sur.
Chemohormonal therapy in metastatic hormsessitive prostate cancer. N Engl J
Med. 2015;373(8):7346. doi: 10.1056/NEJM0a1503747

134. Ray ME, Thames HD, Levy LB, Horwitz EM, Kupelian PAakinez AA, i
sur. PSA nadir predicts biochemical and distant failures after external beam
radiotherapy for prostate cancer: a minstitutional analysis. Int J Radiat Oncol Biol
Phys. 2006;64(4):11480. doi: 10.1016/j.ijrobp.2005.07.006

135. Cornford P, Bdmunt J, Bolla M, Briers E, De Santis M, Gross T, i sur. EAU
ESTRQOSIOG guidelines on prostate cancer. Part Il: treatment of relapsing, metastatic,
and castratiomesistant prostate cancer. Eur Urol. 2017;71(4)430 doi:
10.1016/j.eururo.2016.08.002

136. Roach M 3rd, Hanks G, Thames H Jr, Schellhammer P, Shipley WU, Sokol GH,
i sur. Defining biochemical failure following radiotherapy with or without hormonal
therapy in men with clinically localized prostate cancer: recommendations of the
RTOGASTRO Phoenix Casensus Conference. Int J Radiat Oncol Biol Phys.
2006;65(4):96574. doi: 10.1016/}.ijrobp.2006.04.029

137. Satoh T, Ishyama H, Matsumoto K, Tsumura H, Kitano M, Hayakawa K, i sur.
Prostatespecific antigen 'bounce' after permanéfi-implant brachytherapy in
Japanese men: a mditistitutional pooled analysis. BJU Int. 2009;103(8):1-@64loi:
10.1111/j.1464410X.2008.08234.x

138. Trock BJ, Han M, Freedland SJ, Humphreys EB, DeWeese TL, Partin AW, i
sur. Prostate cancepecific survival following salvage radiotia@y vs observation in
men with biochemical recurrence after radical prostatectomy. JAMA.
2008;299(23):276@. doi: 10.1001/jama.299.23.2760

1309. Caire AA, Sun L, Ode O, Stackhouse DA, Malney K, Donatucci C, i sur.
Delayed prostatgpecific antigen recurrencefter radical prostatectomy: how to
identify and what are their clinical outcomes? Urology. 2009;74(3)7648oi:
10.1016/j.urology.2009.02.049

140. Rouviére O, Vitry T, Lyonnet D. Imaging of prostate cancer local recurrences:
why and how? Eur Radiol. 2010;20(525466. doi: 10.1007/s0033009-1647-4
141. Freedland SJ, Humphreys EB, Mangold LA, Eisenberger M, Dorey FJ, Walsh

PC, i sur. Risk of prostate canesgpecific mortality following biochemical recurrence
after radical prostatectomy. JAMA. 2005;294(4):4831d: 10.1001/jama.294.4.433

106



142. Antonarakis ES, Feng Z, Trock BJ, Humphreys EB, Carducci MA, Partin AW,
i sur. The natural history of metastatic progression in men with presgatgfic antigen
recurrence after radical prostatectomy: keagn follow-up. BJU Ir. 2012;109(1):32
9. doi: 10.1111/].146410X.2011.10422.x

143. Zhou P, Chen MH, McLeod D, Carroll PR, Moul JW, D'Amico AV. Predictors
of prostate cancespecific mortality after radical prostatectomy or radiation therapy. J
Clin Oncol. 2005;23(28):6998. doi:10.1200/JC0.2005.01.2906

144, Carver BS, Bianco FJ Jr, Scardino PT, Eastham AJ. {emy outcome
following radical prostatectomy in men with clinical stage T3 prostate cancer. J Urol.
2006;176(2):5648. doi: 10.1016/}.juro.2006.03.093

145. Zumsteg ZS, Spratt DE,dResser PB, Pei X, Zhang Z, Polkinghorn W, i sur.
The natural history and predictors of outcome following biochemical relapse in the dose
escalation era for prostate cancer patients undergoing definitive external beam
radiotherapy. Eur Urol. 2015;67(6):19Q6. doi: 10.1016/j.eururo.2014.09.028

146. Van den Broeck T, van den Bergh RCN, Arfi N, Gross T, Moris L, Briers E, i
sur. Prognostic value of biochemical recurrence following treatment with curative
intent for prostate cancer: a systematic review. Eur B019;75(6):9677. doi:
10.1016/j.eururo.2018.10.011

147. Van den Broeck T, van den Bergh RCN, Briers E, Cornford P, Cumberbatch M,
Tilki D, i sur. Biochemical recurrence in prostate cancer: The European Association of
Urology prostate cancer guidelines panelcammendations. Eur Urol Focus.
2020;6(2):23134. doi: 10.1016/j.euf.2019.06.004

148. Casciani E, Polettini E, Carmenini E, Floriani |, Masselli G, Bertini L, i sur.
Endorectal and dynamic contrasthanced MRI for detection of local recurrence after
radical postatectomy. AJR Am J Roentgenol. 2008;190(5):1987 doi:
10.2214/AJR.07.3032

149. Abd-Alazeez M, Ramachandran N, Dikaios N, Ahmed HU, Emberton M,
Kirkham A, i sur. Multiparametric MRI for detection of radiorecurrent prostate cancer:
added value of apparentffdsion coefficient maps and dynamic contrashanced
images. Prostate Cancer Prostatic Dis. 2015;18(2836280i: 10.1038/pcan.2014.55

150. Beresford MJ, Gillatt D, Benson RJ, Ajithkumar T. A systematic review of the

role of imaging before salvage radiothpy for postprostatectomy biochemical

107



recurrence. Clin  Oncol (R Coll Radiol). 2010;22(1}3%  doi:
10.1016/j.clon.2009.10.015

151. May EJ, Viers LD, Viers BR, Kawashima A, Kwon ED, Karners RJ, i sur.
Prostate cancer pestatment followup and recurrencevaluation. Abdom Radiol
(NY). 2016;41(5):86276. doi: 10.1007/s0026015-05621

152. Ghafoor S, Burger IA, Vargas AH. Multimodality imaging of prostate cancer. J
Nucl Med. 2019;60(10):1358. doi: 10.2967/jnumed.119.228320
153. Ost P, Reynders Mecaestecker K, Fonteyne V, Lumen N, De Bruycker A, i

sur. Surveillance or metastasisected therapy for oligometastatic prostate cancer
recurrence: a prospective, randomized, multicenter phase Il trial. J Clin Oncol.
2018;36(5):44653. doi: 10.1200/JCQ017.75.4853

154. Gravis G, Fizazi K, Joly F, Oudard S, Priou F, Esterni B, i sur. Androgen
deprivation therapy alone or with docetaxel in 1oastrate metastatic prostate cancer
(GETUGAFU 15): a randomised, opdabel, phase 3 trial. Lancet Oncol.
2013;14(2)149-58. doi: 10.1016/S147R045(12)7056D

155. James ND, Sydes MR, Clarke NW, Mason MD, Dearnaley DP, Spears MR, i
sur. Addition of docetaxel, zoledronic acid, or both to {iirst longterm hormone
therapy in prostate cancer (STAMPEDE): survival results faoradaptive, multiarm,
multistage, platform randomised controlled trial. Lancet. 2016;387(10024)7I7163
doi: 10.1016/S0146736(15)01035

156. Ryan CJ, Smith MR, de Bono JS, Molina A, Logothetis CJ, de Souza P, i sur.
Abiraterone in metastatic prostate canavithout previous chemotherapy. N Engl J
Med. 2013;368(2):1388. doi: 10.1056/NEJM0a1209096

157. Beer TM, Armstrong AJ, Rathkopf DE, Loriot Y, Sternberg CN, Higano CS, i
sur. Enzalutamide in metastatic prostate cancer before chemotherapy. N Engl J Med.
2014371(5):42433. doi: 10.1056/NEJM0al1405095

158. Dy SM, Asch SM, Naeim A, Sanati H, Walling A, Lorenz KA. Evideiased
standards for cancer pain management. J Clin Oncol. 2008;26(23838 i:
10.1200/JC0.2007.15.9517

159. Hoskin P, Sartor O, O'Sullivan JM, Joimessen DC, Helle SlI, Logue J, i sur.
Efficacy and safety of radiw®23 dichloride in patients with castratioesistant
prostate cancer and symptomatic bone metastases, with or without previous docetaxel

use: a prespecified subgroup analysis from the aamgked, doubkblind, phase 3

108



ALSYMPCA trial. Lancet Oncol. 2014;15(12):139D6. doi: 10.1016/S1470
2045(14)70474

160. Schillaci O, Calabria F, Tavolozza M, Ciccio C, Carlani M, Caracciolo CR, i
sur.'®F-choline PET/CT physiological distribution and pitfahsimage interpretation:
experience in 80 patients with prostate cancer. Nucl Med Commun. 2010;3%4%):39
doi: 10.1097/mnm.0b013e328330adc5

161. Colombié M, Campion L, Bailly C, Rusu D, Rousseau T, Mathieu C, i sur.
Prognostic value of metabolic parameter® @ FOLQLFD O -fluer&bding R1 in)
PET/CT in biochemical recurrent prostate cancer. Eur J Nucl Med Mol Imaging.
2015;42(12):178493. doi: 10.1007/s0025915-31235

162. 6LPLQLDN 1 :RMFLHFKRZVND . OLHFKRZLF] , &KR
&]HSF]\ V¥Fichbline positron emission tomography/computed tomography for
the detection of prostate cancer relapse: assessment of maximum standardized uptake
value correlation with prostatpecific antigen levels. Nucl Med Commun.
2019;40(12):126%. doi: 10.1097/MNMD000000000001095

163. Graute V, Jansen N, Ubleis C, Seitz M, Hartenbach M, Scherr MK, i sur.
Relationship between PSA kinetics anF[fluorocholine PET/CT detection rates of
recurrence in patients with prostate cancer after total prostatectomy. Eur J Nucl Me
Mol Imaging. 2012;39(2):2782. doi: 10.1007/s0025@11-19702

164. Schillaci O, Calabria F, Tavolozza M, Caracciolo CR, Finazzi Agro E, Miano
R, i sur. Influence of PSA, PSA velocity and PSA doubling time on cordrdetnced
8F-choline PET/CT detection matin patients with rising PSA after radical
prostatectomy. Eur J Nucl Med Mol Imaging. 2012;39(4):889doi: 10.1007/s00259
011-20307

165. Chiaravalloti A, Di Biagio D, Tavalozza M, Calabria F, Schillaci O. PET/CT
with 8F-choline after radical prostatectomyQ SDWLHQWYV ZLWK 36%$ ” QJ |
velocity and PSA doubling time help in patient selection? Eur J Nucl Med Mol Imaging.
2016;43(8):14184. doi: 10.1007/s0025@15-33060

166. Castellucci P, Fuccio C, Rubello D, Schiavina R, Santi |, Nanni C, i sueris th
a role for 1*Ccholine PET/CT in the early detection of metastatic disease in surgically
treated prostate cancer patients with a mild PSA increase <1.5 ng/ml? Eur J Nucl Med
Mol Imaging. 2011;38(1):553. doi: 10.1007/s0025910-16040

109



167. Gandaglia G, Kakiewicz PI, Briganti A, Passoni NM, Schiffmann J, Trudeau
V, i sur. Impact of the site of metastases on survival in patients with metastatic prostate
cancer. Eur Urol. 2015;68(2):32%!. doi: 10.1016/].eururo.2014.07.020

168. Zattoni F, Agostini E, Cattaneo Raruzzo M, Basso U, Zattoni F, i sur.
Fluorocholine PET/CT predicts skeletal progression, skeletal event and cancer specific
survival in patients with biochemical relapse for prostate cancer. Clin Imaging.
2017;43:1166. doi: 10.1016/j.clinimag.2017.02.80

1609. Picchio M, Spinapolice EG, Fallanca F, Crivellaro C, Giovacchini G, Gianolli
L, i sur. FXC]Choline PET/CT detection of bone metastases in patients with PSA
progression after primary treatment for prostate cancer: comparison with bone
scintigraphy. Eur Nucl Med Mol Imaging. 2012;39(1):136. doi: 10.1007/s00259
011-1920z

170. Chondrogiannis S, Marzola MC, Ferretti A, Maffione AM, Rampin L, Grassetto
* L VXU 5ROHMNKRPETON in suspicion of relapse following definitive
radiotherapy for prostateancer. Eur J Nucl Med Mol Imaging. 2013;40(9):13&b
doi: 10.1007/s0025913-24338

171. Soyka JD, Muster MA, Schmid DT, Seifert B, Schick U, Miralbell R, i sur.
Clinical impact of*®F-choline PET/CT in patients with recurrent prostate cancer. Eur J
Nucl MedMol Imaging. 2012;39(6):934@3. doi: 10.1007/s0025912-2083 2

172. Evangelista L, Zattoni F, Guittilla A, Saladini G, Zattoni F, Colletti PM, i sur.
Choline PET or PET/CT and biochemical relapse of prostate cancer: a systematic
review and metanalysis. Clin  Nal Med. 2013;38(5):3084. doi:
10.1097/RLU.0b013e3182867f3c

173. von Eyben FE, Kairemo K. Metanalysis of!!C-choline and®F-choline
PET/CT for management of patients with prostate cancer. Nucl Med Commun.
2014;35(3):22430. doi: 10.1097/MNM.0000000000000040

174. Fanti S, Minozzi S, Castellucci P, Balduzzi S, Herrmann K, Krause BJ, i sur.
PET/CT with*!C-choline for evaluation of prostate cancer patients with biochemical
recurrence: metanalysis and critical review of available data. Eur J Nucl Med Mol
Imaging. 216;43(1):5569. doi: 10.1007/s0025915-32027

175. Graziani T, Ceci F, Castellucci P, Polverari G, Lima GM, Lodi F, i ¥@-

Choline PET/CT for restaging prostate cancer. Results from 4,426 scans in a single

110



centre patient series. Eur J Nucl Med Mol Imagirg916;43(11):197-D. doi:
10.1007/s0025916-3428z

176. Giovacchini G, Giovannini E, Leoncini R, Riondato M, Ciarmiello A. PET and
PET/CT with radiolabeled choline in prostate cancer: a critical reappraisal of 20 years
of clinical studies. Eur J Nucl Med Molmaging. 2017;44(10):17516. doi:
10.1007/s0025917-3700x

177. Zattoni F, Ravelli I, Rensi M, Capobianco D, Borsatti E, Baresic T, i sur. 10
year clinical experience witfF-choline PET/CT: an italian multicenter retrospective
assessment of 3343 patients.linC Nucl Med. 2020;45(8):594603. doi:
10.1097/RLU.0000000000003125

178. Rietbergen DDD, van der Hiel B, Vogel W, Stokkel MPM. Mediastinal lymph
node uptake in patients with prostate carcinoma ondhb8ne PET/CT. Nucl Med
Commun. 2011;32(12):1148 doi: 101097/MNM.0b013e32834b76fa

179. Golubic AT, Mutvar A, Zuvic M, Huic D. The nonspecific lymph node uptake
of 8F-choline in patients with prostate cancer prospective observational study. Nucl
Med Rev Cent East Eur. 2015;18(2)6@. doi: 10.5603/NMR.2015.0015

180. Bertagna F, Albano D, Giovanella L, Giubbini R, Treglia G.{€h8line/C11
choline PET/CT thyroid incidentalomas. Endocrine. 2019;64(2)&03doi:
10.1007/s120201901841z

181. Hope TA, Truillet C, Ehman EC, Afsh&@romieh A, Aggarwal R, Ryan CJ, i
sur. %8GaPSMA-11 PET imaging of response to androgen receptor inhibition: first
human experience. J Nucl Med. 2017;58(148doi: 10.2967/jnumed.116.181800

182. AfsharOromieh A, Avtzi E Giesel FL, HollaneLetz T, Linhart HG, Eder M, i
sur. The diagnostic value of PET/CT imaging with #@alabelled PSMA ligand
HBED-CC in the diagnosis of recurrent prostate cancer. Eur J Nucl Med Mol Imaging.
2015;42(2):197209. doi:10.1007/s0025914-29496

183. Ceci F, Uprimny C, Nilica B, Geraldo L, Kendler D, Kroiss A, i stiGa
PSMA PET/CT for restaging recurrent prostate cancer: which factors are associated
with PET/CT detection rate? Eur J Nucl Med Mol Imaging. 2015;42(8)=p234doi:
10.1007/s0025915-30786

184. Caroli P, Sandler |, Matteucci F, De Giorgi U, Uccelli L, Celli M, i siGa

PSMA PET/CT in patients with recurrent prostate cancer after radical treatment:

111



prospective results in 314 patients. Eur J Nucl Med Mol Imagi@§8;45(12):2035
44. doi: 10.1007/s0025918-4067-3

185. Farolfi A, Ceci F, Castellucci P, Graziani T, Siepe G, Lambertini A, ®8Ga-
PSMA-11 PET/CT in prostate cancer patients with biochemical recurrence after radical
prostatectomy and PSA <0.5 ng/ml. E&fcy and impact on treatment strategy. Eur J
Nucl Med Mol Imaging. 2019;46(1):19. doi: 10.1007/s0025018-40664

186. AfsharOromieh A, Zechmann CM, Malcher A, Eder M, Eisenhut M, Linhart
HG, i sur. Comparison of PET imaging withP%alabelled PSMA ligand rad 8F-
cholinebased PET/CT for the diagnosis of recurrent prostate cancer. Eur J Nucl Med
Mol Imaging. 2014;41(1):2:20. doi: 10.1007/s0025913 25255

187. Treglia G, Pereira Mestre R, Ferrari M, Bosetti DG, Pascale M, Oikonomou E,
i sur. Radiolabelled cholewersus PSMA PET/CT in prostate cancer restaging: a meta
analysis. Am J Nucl Med Mol Imaging. 2019;9(2):1239.

188. Lin CY, Lee MT, Lin CL, Kao CH. Comparing the staging/restaging
performance of 68Gkbeled prostatgpecific membrane antigen and i&#oline
PET/CT in prostate cancer: a systematic review and-aretlysis. Clin Nucl Med.
2019;44(5):365/6. doi: 10.1097/RLU.0000000000002526

189. Evangelista L, Bonavina MG, Bombardieri E. Clinical results and economic
considerations offGaPSMA and radiolabeled ofine in prostate cancer. Nucl Med
Biol. 2017;50:479. doi: 10.1016/j.nucmedbio.2017.04.001

190. Nanni C, Zanoni L, Pultrone C, Schiavina R, Brunocilla E, Lodi F, i ‘$G.
FACBC (antitamino3-*®F-fluorocyclobutanel-carboxylic acid) versus'C-choline
PET/CTin prostate cancer relapse: results of a prospective trial. Eur J Nucl Med Mol
Imaging. 2016;43(9):16010. doi: 10.1007/s0025016-3329 1

191. Tayateeti A, Khan B, Tayateeti A, Chen B, Bridhkitti J, Pan T, i sur. Diagnostic
performance of A8 fluciclovine PH/CT in postradical prostatectomy prostate cancer
patients with rising prostat¢ SHFLILF DQWLJHQ OHYHO ” QJ P/
2020;41(9):906L5. doi: 10.1097/MNM.0000000000001228

192. Mena E, Lindenberg ML, Shih JH, Adler S, Harmon S, Bergvall E, i sur.
Clinical impact of PSMAbased®¥F-DCFBC PET/CT imaging in patients with
biochemically recurrent prostate cancer after primary local therapy. Eur J Nucl Med
Mol Imaging. 2018;45(1)-4.1. doi: 10.1007/s0025917-3818x

112



193. Wondergem M, Jansen BHE, van der Zaht, van der Sluis TM, Knol RJJ,
van Kalmthout LMW, i sur. Early lesion detection witlr-DCFPyL PET/CT in 248
patients with biochemically recurrent prostate cancer. Eur J Nucl Med Mol Imaging.
2019;46(9):1918. doi: 10.1007/s0025919-043856

194. WitkowskaPaWHQD ( *L*HZVND $ 'JLXN O OL NR-- %XG]\
Mazur A. Heaeto-head comparison dfF-prostatespecific membrane antigek©007
and '8F-fluorocholine PET/CT in biochemically relapsed prostate cancer. Clin Nucl
Med. 2019;44(12):e628633. doi: 10L097/RLU.0000000000002794

195. Crocerossa F, Marchioni M, Novara G, Carbonara U, Ferro M, Russo Gl, i sur.
Detection rate of prostate specific membrane antigen tracers for positron emission
tomography/computed tomography in prostate cancer biochemical remirran
systematic review and network metaalysis. J Urol. 2021;205(2):3%9. doi:
10.1097/JU.0000000000001369. Epub 2020 Sep 19.

196. Virgolini I, Decristoforo C, Haug A, Fanti S, Uprimny C. Current status of
theranostics in prostate cancer. Eur J Nucl Medl Imaging. 2018;45(3):4795. doi:
10.1007/s0025917-3882-2

197. Guo Y, Wang L, Hu J, Feng D, Xu L. Diagnostic performance of choline
PET/CT for the detection of bone metastasis in prostate cancer: a systematic review and
metaanalysis. PLoS One. 2018;13(9)263400. doi: 10.1371/journal.pone.0203400

113



,, a,92723,6

5R y&lj€r8.12.1986godineu Zagrebugdjeje |D Y U & L O D aRN\R@RYYirQd¥slovno +
PDWHPDWLDpPNXVIRE@LRELMP NaWelidhkkeRrR IDNXOWHWX 6YHXpLC
Zagrebudiplomiralaje 2011. godine D S UL S VWY@ LRj&tijekod201R. godine
.OLQLPNRP EROQLPpNRP FHQWUX =DJUHE

1D .OLQLpPpNRP |[DYRGX ]D QXNOHDUQX PHGLFLQXotdinpDaWLW X
] D S R [pet$@eBjalizaciju iz nuklearne medi@H D VSHFLMDOLVNMQLPROL7LVSLW £
godine. Od tadge QD .OLQLpNRP JDYRGX ]D QXNOHDUQX PHGLFLQ>
Zagreb zaposlena kao specijalist nuklearne medicine.

U rujnu 2014. godine upisaja Poslijediplomski doktorski stud! A% LRPHGLFLQD L JGU
QD OHGLFLQVNRP IDNXOWHWX 6YHXpLOLAWD X =DJUHEX

8 YHOMDpL JRGLQH L]DEUDQD M Hha Kateth eDrGieaimid R 1Y D Q
medicinu OHGLFLQVNRJ IDNXOWHWDX6 YHXPLLIONR W DX R®X U B E & X
mediFLQX L |DAWLWOELREHNR) ERORRYENRI FHQWUD

Znanje izS R G Un¥ledrbe medicine] DAW LW H &b ijdddhje d Qigdripnanstvenih
SURMHN D W Dje XD WHHDWKMWRID ML AYHGWNDRRMUSRBW X IIXA B U
i SMHGLQMHQLP $PHU LTijskom 2016 Dgédirie Dooraviige QD VWUXpPpQRP
XVDYU&AGDYDQMX L H @Gukidamie midicine] u ;hNRSBruckly MuBtrija, kao stipendist
OHYyXQDURGQH DJHQFLMH ]D IbtevrateivaNAforhicEA&IgyLAgedcy). $ ($

Autorje L NRDXWRU J]QDQVWYHQLK UDGRYD REMDYOMHKHQLK X Pl
NDR SU leGDhdebyalana YLAH J]QDQVWYHQDK LIR YMVAJXLKQ LK PHY X Q|
skupova.

BXGMHOXMH X LJUDGL L SURYHRHHDMXR G BN RIDILNRF 5M R M Bl NDDWA
(IAEA).

yORQGUYDWVNRJ L (XURSVNRJ 'UXaWYD |]D QXNOHDUQX PHGL

114



