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MeAr,rqu4crur $arcynrer Yuurepsurera y Eamoj Jlyqlr | ,ra,
Ycranosa y rojoj je 3arrocJreH-a
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Hayuuo noJ'r,e u yxa uayvua o6lacr

qJIAH

Ycrauoaa y xojoj je :arocneu-a <Dynxuuja y roruncujn

4.
flpesuue u uue Hayuno floJbe r{ yxa nayuna o6nacr

Ycranora y rojoj je:anocnen-a <Dyurquja y xouucuju
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II TIOAAIII,I O KAHAI,IIATY

l. Hne, r.rue je4Hor polr4TeJbu, npeu

2. laryu poferra: 21 .08.1987. Mjecro u ApxaBa pofema: l-panr,rrrxa- pen. Cpncxa (Er,rX)

II.1 OcHosue cryanie

foAuna yilvca:@ fo4uua3aBprx flpocjeuHa oqjena roroM crysuja{-mg 
_--l

2011

Yuurepsurer: v HosoN,r CaAy

@arynrer/

Cryaujcrz nporpaM: (Du:Hxa- MeArauuncxa Oust,txa

3sarbe:

II.2 Macrep n,ru nrarucrapcrce crvauie

fosnna ynuca: Eil_l foArsa rurp.**u,E7-l flpocjevua oqieHa ro*oM cryauja: I s.+, I

YHranep:nrer:_v HppqM tEAy_

Oaxymet/"' flpunoqno-,vrareu

Cry.uj cru rporpaM : OH3LrKa- Me.[rqLrHcK

3sarbe:

HayvHa o6nacr: MeAnqnxcra dusuxa

Hacros 3aBprrrHor paAa: .flosuMerpuicra npogepa arropurlra ga pa.{}rHarre ancop6osaHe aoge ga

cHonoge excrcpnor doroHcror spaqeHja lczrosXB

II.3,llonropcre crvauie

fo4uuaynuca: Eil_--l
@atcymer/u : Merlrrurlrcxr, +a

Cryaujcru rporpaM:

Epoj EQTC Ao caAa ocrBapeHr.rx: Effi-_l llpocjevHaoqjeHaroKoM cryanja: |l:g I



II.4 ffD[xag Hayqnnx rl crDyqunx paaosa Kauanaara

I Kareropuja ce oAHocn Ha oHe qacoulrce r,r HayqHe cKynoBe noju cy Kareropucaur y cKna.q/ ca flpaaurulrrou o
ny6nnrconarry Hayunrx rry6nr,rrauuja (,,Cnyx6enr.r HracHr{K PC", 6p. 77/10) u flpanumruxorra o najeplurunra sa
ocrBapl,IBarse u Sr.ruaucr.rpaee flporparr,ra oApxaBarsa Hayqur.rx cKynoBa (,,Cryx6enr.r rJracHr,tK PC", 6p. l02ll4).

P.

6p.
Ayropn, HacJroB, u3liaBaq, 6poj crpanr,rqa Kareropnjar

1

Japour.{, Konapenuh f, Canauoruh M, Maprah C.
Deep inspiration breath-hold radiotherapy for left-sided breast cancer after
conserving surgery: dose reduction for organs at risk.
B oj HocanzrercKlr npeureA 20 I 9, On-Line-First (00) : 9-9.
https://doi.ore/10 3009J

OpzruualHu
r{JIaHaK y
HayqHoM
qacom,rcy

Kpamarconuccadpcrcuue:Ynogl|Jurs:3anaqujeurrltrrecaaujai,,@
snavajau npo6leu npeAcraBJba go:a xojy he npuuuru cpqe, re noBurrreH pu3vrK 3a KopoHapHy
6onecr cpqa u Apyre HexereHe e$erte. Karo 6u cuanulr.r Ao3y Ha cpqe roKoM 3paqerra
raureHqIajalHI,IM noJbllMa, I,IMIIJIeMeHrupama je.(y6oxor Hncnnpr.rjyrraa 14 3a,qpxaBarbe Aaxa(AHEX)
rexHr,rKa y HarueM paauorcpanujcKoM rleHrpy. uu,,r oBe perpocneKruBHe cryguje je nopelere
4osl'IuerpujcKl4x rapaMerapa IHBX rexHIIKe Ha: cpqe, nujeay rpeArLy AecrleHAeHrny aprepujy
(JIAD u urcl,IJlarepanHo ruryhuo Kplrro (VlI), y oAHocy Ha parr4orepanujcru rperMaH roKoM
clo6oquor Allcarra. MeroAe: PerpocnemnnHo je aHaJrr,r3r,rpaHo ABaAecer naqujeurruma roje cy
o3parleHe IHEX rexHI,IKoM y HaIIIeM paAl,Iorepa[lr.icrorra qenrpy. 3a caary naqujeurxr,rrry cy
HanpaBJbeHe 4nraje cepraje rorranjyrepll3oBaHe rorr,rorpaQuje, je4ua roKoM clo6oguor lllraar+;a v
Apyra 3a AHEX rexHLIKy. Ilranosu cy ce cacrojurur ol, ABa raHreHrlujataa cerMeHrHa roJba r4
je4uor AIrpeKTHor rIoJEa ca MaJII4M AorprrHocoM go:e. Ypaleua je rounapaquja Aose Ha opraHe oA
pI'I3I4Ka: cpue, JIAA u I/.Jl. Pesynraru: Z:ujepeHa apujeguocr cpeArse Ao3e Ha cpue rE:uely
cro6o4nor AlacarLa u lvBX rexHr{Ke 6uta je 5.17 Gy u 3.68 Gy (p<0.0001), 4ox je cpe4rra
npolleHrHa apujeguocr BoJIyMeHa xoja npr.Iua 25 Gy 6uta 4.630/o u 0.85o/o (p<0.0001). Cpeqrra 4osa
ua,rIA,{ je 6nna 26.09 Gy u 11.89 Gy (p=0.00014). Cpeana npoqeHrHa BpeAHocr eonyueHa I4JI
rcoja npul,ra 20 Gy 6una je 15.16% u l3.26Yo (p=0.0007). 3axnyuax: Yrolene II,IBX rexHr.rKe y
pa4raotepanrajcKl.I TperMaH ro4 naIlujeHrKrllba ca Kapr-tr,rHoMorvr alrjene 4ojxe crarucrrrqKr4 :nauajHo
crrlanyje 4osy xojy he npuuuru oKoJrHH opmHu oA pu3r,rKa, Hapoqr,lro cpqe rr JIA'{, y: olrtrMmrHy
noKpr{BeHocT qrrJbHor BonyMeHa.
Pad npunada npo6neuamutlu dorcmopcrce ducepma4uje: & HE AJEnI4MI4qHO

P.

6p.
Ayropu, HacJroB, v3p;aBa-u, 6poj crpaHnua Kareropr.rja

2.

Japou,(, Konaperuh f, flapacKeBonoyJroy K, Kaqapr.r K.
A failure mode and effect analysis of deep inspiration breath-hold for
left-sided breast cancer radiation therapy.
Erponcxa Konrpec MeguquHcxe @u3nxe, Konenxares, .{aHcra.
Physica Medica 2018; 52: 17 8-9.
https ://doi. ore/l 0. I 0 I 64.ejmp.2O 1 8. 06.48 1

Hayvul.r paA
Ha cKyry
ue!yHapoguor
snauaj4
ruTaMnaH y
s6opnzry
DEUIOBA

Kpamarc onuc cadpcrcuue: l]un oae crygzje 6uo je upoqujeHlmu uoryhe HeAocrarKe MeroAe r,r

amailv3ilparv lsltxoBe rIocJbeAI4IIe u e$erre npr,r 3par{eny y Ay6oKoM rancnlrpujyrvry r,r 3aApxaBar;y
Aaxa. MeroAe. MoAerlt neycnjexa v a*arril3a yrruHaKa (OMEA), je roparc rro KopaK npxcryr 3a
[peno3HaBalLe cBI,Ix uoryhux rpelxaKa y rpoqecy. Csaru rcopar naqrajeHroBor PT rperuaHa :a
3paqeBe npu gy6oxotvt uucnupujyMy je 4e$uHIacan u Kper{paHa cy rrerupu ruraBHa npoqeca:



noIIeTHaKJII,IHI,IqKanpoqieHanaIIujeHTa,I-{Tcr,ruyrraquja,nrrauupu*"@
3paqeBa. 3a csaru KopaK 4-16 uoreuqrajannrax rperuaKa yrBpAr4o je rryrru4ncrlr{nnrrHapHu rytM
oAroBopaH sa @MEA. csara noreuqraja,rna rperxKa :a: 

"eporarnohy 
nojana, ,orarrlrj*ry

o:6rzJbnocr H KaKo naKo Moxe ce orKprrrrr, je uoce6uo 6oAoeaHa. Bpe4nocrn pu3rrK-npuopr,rrera
6pojena (PIIH-osu) I,I3paqyHaru cy Kao npor,r3BoA yqecraHocrr.r nojaanurana, creneHa os6raJbHocru
rperuKe u orKpr.rBarba Ha ocHoBy Tacx fpyne (Tf) -100.
Pesylraru. PIIH-onu cy paHrnpaHu o4 uajwrruer 4o Hajuuxer. Cnaxo4ueBHr{ r,rMr4ur,rur r,r roperquja
[o3I4III'IoHI'IpaBa naqrEjeHTa roKoM lujevema, no3ur{lzoHr,rpame r,r l.rNlo6uflasarlr,rja uaqr,rjeura 

-u

npllnpeMa naqujexra v rpeHl,Iparbe 3a MeroAy Ay6orcor uucnrapr.rjyua, r{M€rJro je najrurue pnH 378,
210 u 168, pecnerrIlBHo. Ilpoajepa r.naHrnpar$a .rrujeuerra o,q crpaHe Apyror MeArarIHHcKor
Sr'I:uvapa, rlo3l{quoHl'Iparre naqujeHTa r, [ocraBJba]be ytyra y oHKonoruKou r,ruQoprraaqujcrou
cl{creMy utrrao je najnuxy oqjeny PIIH 10 u 32, pectercruBHo. 3ax.ryvqz. Tf-100 npenopyryie aa
ce <DMEA Moxe Kopucrllrll Kao urar 3a atanu3y pr,r3r.rKa r4 onacHocrrr. @MEA eraryaqrja ,eroge
3paqeEa Y AY6ororra uucnr.rprajyuy 3a KapIIIaHolre rujene 4ojrce, uoxe yrr,rrlarr,r :Hauajuo ua
no6o;sruarre npoqeca u nosehalle KB€rJrr,rrera r.r curypHocr r..rcflopyKe lujevena. [ogaruo o6paanru
KopaKe c uajaurulau PfIH-osuN,Ia I4 yBecrI,I HoBe nporleAype KaKo 6u ce neponarroha 3a eBeHTyaJrHe

Pad npunada npo6neuamut4u dorcmopcrce drcepmat4uje: AA EE

P.

6p.
Ayroplr, HacJroB, v31aBaq, 6poj crpanuqa Kareropu.f a

J.

Konapenuh f, Japou [, hasuh [, horcauonr.rh !
whole brain irradiation with simultaneous integrated boost in treatment of
oligometastatic brain disease. BojHocaHurercKr, rpenret, 2019; 76(7):
690-7.
https: I I doi.or s.l I 0.229 8 N SP I 6 I 2 1 7 1 45K

Opurzualnu
qJraHaK y
HaYTIHOM
qacolucy

Kpamarc onuc cadpcrcuue: Ysogll\u,u. Meracra3e y Mo3ry ce jarrajy r<oa 20o/o10%o lonecsuxa ca
cHcreMcKoM MaJILITHoM 6oneruhy. I-{un ucrpaxl,IBama 6lro je Aa ce yrBpAil Aa ilv 6oleuruqu ca
oJrl{roMeracrarcroM 6oneurhy Mo3ra, rperr{paHr{ 3paqerLeM uenor Mo3ra (BEPT) y rov6uuaquju ca
I,IcroBpeMeHHM o3paq[BalLeM MoxAaHr4x Meracrasa (Cl,IErvrerc), lrnaajy no6ouualro yKynHo
rpexllBJbaBame (rcluulrvxu ttcxo4) y uopelerry ca 6oreuruqvMa v3 Radiation Therapy Oncology
Group efOD 9508, rperupaHlrM ca BBPT u ceKBeHrllrjanHorra crepeoraKrr,rqHoM
paAl{oxllpyprujou (CPC) uoxqauux Meracra3a. MeroAe. 3paveme BEPT ca Cl4Ervrerc cnpoBeAeHo
je ao:ryrraerpr.rjcxu uo4yrucaHoM nyqHoM 3par{HoM rexHr{KoM (BMAT), rpu rreMy je spaue*e qelor
Mo3ra cnpoBeAeHo .4o3oM 20 fpeja (Gy) y ner $paruuja y3 cr4MyJrraHo 3paqelLe Meracra3a Mo3ra ca
AoAarHI4x 20 fy y uer Sparquja. Auarurupauo je 15 6oleuruxa ca rperxoguo neplr$uKoBaHrrM
MeracrtBaMa y Mo3ry (oa 1 ao 3 Nreracrase) norvrohy xorranjyrepusoBaHe roMorpaQlrje/rraarnerne
peoouauquje (IITA4PI4), rperIHI4Ka Maber ou 40 mm 3a Hajnehe ne:raje. Pesylraru. flerHaecr
6oleurpma je 6uno o6yxraheHo r{crpzDrrrBarLeM, ocaM MyrrrKaparla l,l ceAaM xeHa, rpoceuue 4o6r,r
or, 56,3 roAuHe. Ilperraa rprarepujyrraranra PTO| Recursive Partitioning Analysis (PIIA), rpu
6olecuzra cy 6utn y KJIacr{ l, a 12 6orecuura y KJracu II. t{eruplr 6olecHura r4Mzura cy jeAHy
MeracrEt3y, a 11 6onecsl.IKa ABe Meracra3e y Mo3ry. Zspauyuaro cpe.qme BpeMe npexr,rBJbaBarsa
(MCT) 6nno je 7.49 + 4,36 uecequ, 6e: cra'rlrcruuru :uavajue pa3JrHKe y nopeleny ca pe3yJrrarr.rMa
PTO| 4508 (MCT : 6,5 ltecequ) (p: 0.1975). Croua rroKzrrrHe KoHrpone MeracrarcKe 6orecru sa
ce.qau 6olecHl4Ka HaKoH Tprr Meceqa 6wta je 85.7%0.3axryvar. BEPT ca I]HBlaerc je rluur.lvru
eKBI{BtuIeHraH TperMaHy BEPT+CPC :a naqujeure ca or.rrrroMeracrarcKorrl 6oneurhy nao:ra. Y
uopelemy ca BEPT+CPC, uprarraeua BBPT+CI,IEMerc rexHrzKe spaqelba crpahyje BpeMe rreqena r,r

no6o-rsuasa xoru$op 6orecHurca.

Pad npunada npo6neuamu4u dorcmopcxe ducepmar4uje: AA HE AJEJII4MI4qHO
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P.

6p.
Ayropu, HacJroB, r,r3AaBaq, 6poj crpaunua Kareropzja

4.

Konapenuh f, Koc:roncxlr A, Mapuh C, Japour 4, nrmuh T, Kpyura J,
Hosarc A, Kaqapu K, flapacrenonoyloy K.
Establishing margins from clinical to planning target volume for low-risk
cancer radiotherapy: a multi institutional study.
Enponcru Kourpec Me4urll,rucxe Oueurce, KoueHxarex, r{ancrca.
Physica Medica 2018;52: 1521.
https ://doi. o r el 1 0. I 0 I 6/ i.eimp.20 I 8. 06.48 I

Hayvuu pa.q

Ha cKyrry
rrae!yHapoguor
suavaj4
rrrTaMnaH y
s6opHuxy
paAoBa

Kpamaxonuccadpcrcuue:CYpxa/I-luJboBecry4lrje6uojeyTBpAI,ITI,I,p@
IIuJbHor BonyMeHa (UTB) u qI,IJbaHor BonyMeHa 3a nnaHr,rpame (IITB) KoA paAr.rorepanuje
HHcKopI{3HtIHor KapI{InHoMa rlpocrare, y ctry,tajy cJrr4KoBHo noleHe paguorepannje (Z|PT) y rpu
paAr.,roreparurj cra (PT) rleHrpa.
Muroqe- [nagecer naqujeura ca Hl.,IcKopr43r,rqHr,rM KaprInHoMoM npocrare o4a6pano je u: csaxor pT
IIeHrpa 3a perpocneKruBHl{ rperJleA. flponucaua Ao3a oA 78 Gy y 39 Qparqraja ucnopyvena je
uonyuerprajcKu MoAyJII.IcaHoM rytlHou repanujorvr (BMAT). flpnnpelaa 3a nperxoAHy o6paay
npnrtrujerrena je y cr<ragy c uHc'wrry\ktoHrurHktM rrporoKoJroM.
KorrrujyrepcKa roMorpaQuja c KoHycHoM cHorroM (IIEIIT) cBaKoAHeBHo ce ynopefr,rBara 3a
xounjyrepcxoM roMorpaQuje (I-{T) rcopuruheHoj 3a rrraHr.{par6e, Kopucrehu tsa perucrpaqujcxa
flporoKona: [oAyAaparLe rcocrujy u rpocrare (rr,rexo rruno). Ha ocnosy rrrx roAaraKa H3paqyHare
cy rpeIIIKe no3I.'IIII4oHupatLa n Kperalbe npocrare usrraely Spaxqnje y rpra PT rleHrpa. floAarlu ns
Jlllreparype cy 3a rpeuKe AeJll4Heaqr,rje lr yHyrap <fparqnjcror Kperarba, KoprarrrreHu cy 3a
o4pelurame MapnIHa IITB-IITB 3a piBnuqrre rrporoKoJre cHr.rMa]La (ouluHe rrpeK;ranarre 2N20,
Kocrr,r r{ oHJrr{He IIEI-IT uLu2!/2[,rpeK.rrana]Le <[n.ryunja.rnux MapKepa y npocrarr.r).
Pesylraru - CraHAapAna aesnjaquja crcreMcKux rperxaKa y ro3r,rrlr4oHr,rpar6y 6uta je y pacnoHy
7,6'3,0 uu, a cnyvajHa KoMnoHeHTa rperxKe [o3r.rqiloHr,rpa]ba oA 1,8-3,0 uu. YxynHu cpeArbr.r rroMaK
npocrare, y oAHocy ua axarounjy rcocrlrjy, y upe4rreu/3aArbeM (A/n), znQepuopuou/cynepuopnou
(WC) u nujerou/4ecrorra (JIIP) rpaBrly, 6lro je aa:

1. PT qenrap 0,5+1,9 (1 CA),0,1+9,3 z 0,1*0,7 rrau,

2. PT qeHrap 0,1+1,4 (1 CA),0,1*1,4 u 0,1+1,5 tru, r.l

3. PT qesrap 0.6+2.2 (l CA), 0.6+2.2 r.r 0.3*1.3 lau.
llpeua MoAiIJILIrerlIrraa I4IPT-a 14 yqecraJrocrr,r Kopr,nrrrerLa, rr3patryHare IITB-IITB uapruHe A/TI,
VIC u IllP cujepora, cy:
-3a oHJrlrHe rrpexJranane rcocru 2!rl2!, 7,4-9,1, 7,4-10,1 u 5,5-7,0 uu,
-3a oHJII{He IIEIIT utru 2!,/2!, npocrare ca Qugyqraa-nHuM MapKeputra: 5,7,7,0 u 5,0 uu,
pecrreKTr{BHo.

3ax,ryvar - Koa paluorepanraje HllcKopu3utlHor Kapqr,rHoMa rrpocrare, UTB - IITB rr,raprnue prc[oA
10 mm He Mory ce cllrypHo KopI{crI{TI,I 6e: csaKo,qHeBHor npeKnalarba MeKor rKr4Ba rrpocrare
reMeJbeHor ua IIEI{T, g6or noaehaHot pI,I3r,rKa oA Heo3paquBzrrra I{TB-a. Yonruleno, MarLe,
rpeql,I3He MaprI4He rpaheue AHeBHIIM oH-JruHe rcoperqr.rjarraa uWPT-a, uory yrjeuarrr Ha JroxrrJrHy

KOHTpOJIy U HI,IXe CTOIIe TOKCI{IIHOCTLI.

Pad npunada npo1neuamu4u doxmopcxe ducepmaquje: AA HE IJEnVMI,fqHO

P.

6p.
Ay'ropu, Hac,loB, vt3pLar,aq, 6poj c'rpanr,rrla Kareropuja

5.

Korapenuh f, Japour.{, Maporueruh f, Hrmaruh.{, MupjaHuh,{.
Dosimetric verification of clinical radiotherapy treatment planning system
(flosnnrerpuj cxa uepu$ nxaquj a KJr]rHr{qKor cr4cre Ma 3a rrJraHr,rpame

paAr,roreparuj e). B oj nocaHr{rerc Kr.r rpe rneA ; Voj no sanitetski pre gled,
2020 OnLine-First Jule (00): 070-070.
https://doi.or s.l 10.2298N SP2004 I I 070K

OpurunarHz
TIJIAHAK Y
HayqHoM
qaconucy
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Kpamarconuccadpcrcuue:Yso!,.Uzrrcryaujeje6uoucr:paxurra
a) gosuuerprajcxoj xanrcylaquju crcreMa 3a nJraHrrparbe paAr{orepanraje (T[IC) 

-y 
ogno"y ,a

BpeAHocrI'I 4o6rajene MepelseM y Qanrouy Ha Jrr.rHeapHoM aKqeJreparopy (Jluuarc), 6) ratrHocrr4
4osuuerpujcKor npopaqyna lrsuely KanKyJlarlr4oHlrx aJrropuraua Aualyrr4rrKot Auu:orpouor
Anroptlrua (AAA) u ArcypocXB y pa:lr.ruurr,rM rKlrBrlMa u eHeprrajarraa QoroHcKr,rx cHorroBa.
Meroge. 3a En4-ro-EHA recr Kopr4crurur cMo xereporeuz QaHrou IIUPC Txopanc 002JI<DI{, roju
aHaroMcKI'I [peAcTaBJba JbyAcKI4 rOp3O Ca CeTOM yMeTaKa rro3HaTe peJraTraBHe eneKTpoHcKe rycrrrHe(PED sa go6njarre I-{T xanrn6pall?IoHe npuae roja ce ropeAr4 ca pe$epeurHorvr 4o6rajenorvr I{l4pC
062M Qanrouotu. 3a AAA z ArypocXB arrropr.rrMe re sa 6 MB u 16 MB Soroucre cHonoBe y TIIC
Bapnan Eqlnnce 13.6, uaupaa.rreno je qerr.rpr{ 3! xourpopva,rua (3[I{PT), jegaH r4HreH3r,rreroM
MoAynHcaH (I4MPT) ll je4aH 3arpeMnHcru MoAyJrHcaH nyqHu (BMAT) paanorepanujcKtr rrJraH.
Meperra arcoJlyrHe Ao3e y MepHLIM nosr,rqnjanaa Txopaxc $auroua, jouusaquouou rouropou [ITB-
CeuuSlerc, cnpoBeAeHa cy Ha rpl4 Bapraan-/{HX Jftanaq-a. Pesylraru. Pasrma ,,pe$epeurue" u
MepeHe IJT roHrep:IroHe KpI{Be y o6lacru rocrujy je 3 %. OlyKynHo 476 rtrepnuxraqaxa, piBnr,rKy
H3MepeHe Ia TIIC Ir3patlyHare Ao3e (3-6) Yo, u*rarru cMo y 30 raqarca (6.3 %). Perpeclronolr
aHaJII,I3oM, craH.4apAlr3oeanu roeQuqujeur Bera sa peJrarraBHe rperuKe, 6 MB sc 16 MB je 0.337
(33.7 o/o, n < 0.001). Cpe.rr6e BpeAHocrI4 peJlarrzBHllx rperuaka:a AAA rc AxypocXE, xoprEcrehu
Mau-Buruu recr, 3a Kocrr.r cy 1.56 % u 2.64 % (n:0.004). 3axrsyuax. Eru-ro-EuA recr Ha
Txoparc 002n@II Qaurorray je gao norBpAy r{cnpaBHor parryHarra Aose TflC-a y oAHocy Ha
uaqnjeHty ,rlunax-ou IlcropyrleHy. llocrojra rHavajua pzl3Jrr,rKa peJrarr,rBHr{x tpeuaKa r,r:rvrely

SoroHcrcIax eneprnja (4o6Iajeue cy aehe BpeAHocrr.r sa 16 MB y oAHocy na 6 MB). Yreplena je

Pad npunada npo6neuamut4u dorcmopcrce ducepmaquje: AA HE IJEnI4MI4T{HO

P.

6p.
Aytopz, HacJroB, vt3praBa.t, 6poj crpanr,rqa Kareropnja

6.

Mapuh C, Ta4r.rh JlaruHosah Jb, Jarconrenuh E, EaHoeuh fI, Kocrorcxrz
A, Muranonuh M, Japonr [. The significance of 4D CT simulation
inprecise definition of target volumen lung carcinoma intensity modulated
radiation therapy treatment. Materia Medica. 2017 . 33:1487-1493.

Opnrunaluu
qJraHaK y
HayqHoM
qaconr4cy

Kpamarc onuc cadpcrcuue:kltvo;,tetvteuraqujou rrHreH3r{reroM MoAynr,rcaHe 3paqHe repanraje (I4MPT)
ys 4DCT cunrynaqujy uoryhe je Koperuparr{ aucajrue noKpere u nosuqrnjy ryMopcKor BoJryMeHa
ToKoM 3parlHor rperMaHa. I-{uJb onor vcr,r4TnBatLaje rnanruSuKoBar6e noKpera rrpr4MapHor ryMopa
TOKOM

I4MPT rperMaHa y rpla rpaBqa: Z-cynepouutfepraopHoj Sl,X-rvrequonarepa-nnoj ML, re Y-
aHTepoflocrepuopnoj AfI. y I4cnI{rI,IBaBe je yrrsyueno 15 naqzjeHara ca Kaprlr,rHoM nnyha rog
xojr,rx je r,rHAr{KoBaHa paAraKrrJrHa paAuorepanuja. Koa cBr,rx naqujeuara KoHrypnpaH je
MaKpocKorIcKLI ryMopcKu noryrraeu-I-TB y Sasaua: OEITB @E, tlasa0-fTBO, $ara50-fTB 50, Qasa
MI4II|TB MI4IL Konanapaquja je ypaleua y oAHocy ua fTB @E xao ocHoBHy npraje4nocr. 3a
cBaKI4 oA oBI{x BonyMeua ynopelzBaHr4 cy noKperr.r I"TB y npaBrlr.rMa CI,I, All,MJl.florcperu fTB
BoJryMeHa no X ocn cy 6utrw y pacnoHy 0.02-0.47cm, y o.qHocy na Y ocy y pacnoHy oa 0.01-
0.56cm, re rlpeMa Z ocu y pacroHy 0.00-0.79cm. Ha ocHoey pe3ynrara T- recra sax-rsyueno je 4a
nocroju crarlrcrut{Ktl :Hauajua pa3Jrr,rKa (p<0,05) y oAcryflamy no X ocu llsrrlely ropBer r{ AorLer
lo6yca. T-recr je noKa3ao qa ue nocrojr crarr{crr,rqrn:Hauajua pa3Jrr{Ka (p>0, 05) usrraely rop}ber,
AoILer LI cpeAlLer no6yca y oAcryraBy no Y u Z ocu. Pesyrraru ucrrr{rr,rBatLa rojra cy go6ujeuu
HaKoH 4DCT cuurynaquje Ir nnaHr{paBa HMPT rperMaHa yxa3yjy na ynanpzjeleH rnalurer u
npeur{3HocT 3paqHot rpeTMaHa.

Pad npunada npo6neuamuqu dorcmopcxe ducepmaquje'. AA HE AJEnHMHT{HO

cTaTr,IcTI4qKI,r 3Haqal HO MarLa AAA ec



P.

6p.
Ayropr,r, HacJroB, r,r3.qaBaq, 6poj crpaHraua Kareropnja

7.

Illrp6aq E, Japour.(, Kolapeauh f, Kysrraanonuh 3, Mularonuh M,
Mlueycuuh,{, Apcoacrcu O, Kocrorcxra A. Investigation of daily set-up
errors during conformal radiation therapy ofpelvis. International conference
on radiation and applications in various fields of research 3rd. 2015.

HayvHn pan
Ha HayTIHOM

cKyrry
rraelynapo4Hor
zaataja,
rrrTaMlaH y
s6opnury
r,r3Bo.[a pa]IoBa

Rpamarc onuc cadpctcuue:Ifu*: Eraryuparu [o3r4rlr.roHr4pane naqrajeuara npu xou<foprr,rannoj
pa4norepanuj[ ryMopa neJIBI4ca LI paqyHalbe nnaHr4paHor BonyMeHa rrlere (IITB) ga6wce
ypaqyHura tpelxKa rIo3I4I{t{oHLIpasa. IITB tpe6a naocr4rypa Aa KJrr,rHr.rrrKr.r BoJryMeH rr,rere (I]TB),
BonyMeH roju rpe6a Aa ce aIeKBarHo o3paqyl4 ga 6ucuo uztujetwtu naqujenra, npr.rMra [perrr4caHy
4o:y. Me'ro4e u uarepzjalu: IIoAarIu o4 20 naqnjeHa't'a cy y3erv Aa 6ucuo oApeAr,rJru uonajepa6e
naqHjeua'ra y oAnocy Ha H3oueHTap. VrynHo 151 cnurca je aHarrrr3npaHa. O4cryuama cy yrnplena
uruefy crpyKrype rocrujy laaEllLl (enerrpoucrcr4 noprzlJr cuuuar) u no:uquje Ha ArrrrlraJrHo
peKoHcrpyllcaHoM paAuorpa$y unuqujalnor I{T-a. fleQunucane cycr4creMarcrca n clyvajua
rpeluKa y rpil rpaBIIa (rpauuorayAaJlHo KK, naeAuorarepanHo MJI, aurepuorrorepr,ropHo AfI). IITB
uapruua je KaJIKyJII4caHa tto npe[opyKaMa: HI-lPy, Crpoonr n Ban Xepx. Pesylraru: Cucreuarcra
rperrrKay KK, MJI ra AII npaaqy zaEllLl cHuuxe je 6uta2-2mm,2.6mmu2.2 mm 3a
ttHI,Iqujaluo/o$lajn oAcrynane, pecneKruBHo. CucreprarcKa rperuKa y KK, MJI u AfI nparqy sa
EfIZ uruure je 6una 0.8 mm, 0.7 mm z 0.8 mm :a oSnajn/orurr4He eBaJryaqlrjy, pecnerrnBHo.
Cny.rajna rperura je 6uta3.7 mm, 3.3 mm u 3.3 mm 3a uuu4ujuu/oQnajn o4cryrralb% kl 1.3 mm,
0.9 mm v,7.7 mm sa o$najH/onnajn ogcryuaEa, pecrreKrr{BHo. flTB rvrapruna paqyHara no HI{PY,
Crpoona z Bau Xeprc-oBLIM rperopyKaMa IIy oA 4 mm Ao 8.8 mm za lzrrrutlujastna/o$najn enaryaquje
u2.l mm Ao 3.3 mm :a oQrajn/ounajn eraryaquje. 3arc,ryvar: llpouaruJrrz cMo Aa rropranHrz
cHI4MIIL TI cBaKoAHeBue ourajn xoperqnje ovoryhyjy peayxqujy u ropexqujy cucreMarcKe rperrrKe,
Ixro AoBoAr,r go uoryhuocrr,r cMalbelba IITB rraaprraue.

Pad npunada npo6neuamuqu dorcmopcrce ducepmaquje: AA HE .{JEnI4MI4r{HO

P.

6p.
Ayropu, HacJroB, H3AaBaq, 6poj crpanr.rqa Kareropuja

8.

Japoru .{. Setup component of PTV margin in preoperative radiotherapy
of rectum carcinoma. Intemational conference on radiation and applications
in various fields of research 5th.2017 .

Hay.ruu pa,{
HA HayqHOM

cKyrry
HaIpIOHaJTHOT

ruauaja,
rrrTaMnaH y
:6opnr,rry
r{38O,qa

DAIOBA
Kpamarc onuc cadpcrcuue:YsoA. Heoa4jynaHrHa KoHKypeHrHa xeMopaAr,rorepauuja je nocr€IJra
craHAapA 3a rperMaH JroKzurHo y3HanpeAoBaJror Kapr{HHoMa peKryMa. Cryauje cy rroKa3:rJre Aa
rpeoneparl4BHa xeMopaAuorepanr.tja cuarryje uoryhuocr roBpara 6onecru u nosehasa oqyBarLe
cQunrrepa y nopeleny ca rocroneparr{BHoM xeMopaAr4orepanr,rjorvr. Excrepua paAuorepanlrja ce
cnpoBoAI,I y jeanoj Qasn. I{r,rrs nanr je Aa yrBp.qr.rMo KoMnoHeHry MaprHHe oA K;rrrHr.{qKor BoJryMeHa

Mere Ao rnaHl,IpaHor BonyMeHa vere (I-{TB lo IITB rraapruue) HacraJre ycnraje4 ro3r..rrlr4oHr,rparf,a

naqrajenra, 6es upororoJra 3a no3r,rquoHr.rpame. MeroAe. Ercrepua pa4raoepauuja je racuopyuena
roa 20 naqnjeHara ca Kaprrr,rHoMoM peKTyMa. llpenucaua.4osa je 6uta 45 Gy y 25 $paruuja.
Yeolerreu r{HreH3rlreroM oAyrrxcaHe pa1uorepanuje fl MPT) KoA uarlnjeHara ca KaprIrrHoMoM
peKTyMa .IIOBeJIO ie AO rOUo0pUalnUier rDerMaHa [r Marbe KoMrrJrr,lKaur{ia rcoa HopMzurHof rxraea. .[[a
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6ucuo ocurypaJlu noKpl4BeHocr raprcra.Eo3oM 14 KoMneH3arlujy ranrepue r{ rperxxe norrqr;rrpu;
norpe6no je yBecru MaprI,IHy 3a rlnaHr,rpaHr4 BonyMeH nrere (IITB). IITB je reouerpujcrr{ KoHrlenr
xojlr yrrsyvyje csa uoryha reouerpujcKa oAcry[arba r.r Kopr,rcr]i ce 3a nJraHr.rpame rperMaH a Aa 6u
ce ocurypano 4a je rpenucaHa Ao3a AocraBJbeHa KJrr.rHlrr{Ko BonyMeHy Mere (IITB). MapnrHa roja
ce 4o4aje :6or uo:nqraoHl,Iparba yrnyvyje rperrrKy rro3r{rltroHrrparra uaqnjeura Kpo3 cre cecraje 

-

TperMaHa. To Aoaogu Ao noneharra rperllpaHor BonyMeHa 14 rrpeKJranalra ca opraHr4Ma oA pr,r3r.r1a
(OAP), ruro pe:ynryje sehoM Ao3oM Ha opraHe oA pr.r3rrKa ra s6or rora seher roKcr{qr.rrera. Maprepr,r
Ha K0)KI4 uaqujeura cy 6wru [opaBHaHI4 ca Jracepr4Ma y rperMaHcKoj co6u. Caarco4neeHrau kV
CJII,IKaBeM uplaje rperrr,raHa I,I cKy[I4JrI4 cMo 890 oprorouiurHr{x cJrrrKa. Cucreuarcra (X) ra cnyuajua
(o) rpenrra ro3r.{quoHr,rparra je eBaJryr,rpaHa Ha ocHoBy 2ill2ilnpeKJronJbeHux kv cnuKa y
IoHII'ITyALIHEUIHoM, JIarepaJIHoM LI BeprI,IKiuIHoM npaBIIy. Bpr,rje4Hocrr,r KoM[oHeHre rvraprlrue I-{TB
Ao nTB yBeAeHe :6or noruquoHrlparba naqvjenra je KurJrKynr.rcaHa no $opnaynarr,ra: LII-{PY, Crpoou
u Bau Xepr. Pesyntaru. AHalu:zpaua je rpyna o4 20 naqujeHara cpeArbe crapocrr,r oa 61.8 roArrHa
I4craHAapAHougerujaqujouo4 11.03 ro4uua. CraugapguagevvjagvjaXrperureje 6utay orcery
2.07 to2.93 mm 4ox je craHAapAHagenr.rjaquja o rperxKe 6utay oncery 1.04 u 3.63 mm.
klspauyruara KoMnoHeHra UTB ao IITB rr,rapruue Hacrtura ycJbeA rro3r4rllroHr{parsa je 6urrauztrclly
2-32 u 9.85 mm no ZI-{PV. Crpoolrouou H Bau XeroeoM Mo.qerry. 3ar-rryuar. I{TB go IITB
Mapn'IHa oA 16.85 mm 6u rpe6ano Aa ocllrypa Aa9\o/o uaqujeHara rperr4paHr,rx 6er nporoxona sa
no3llquoHl{pa}Le naqrajeHara, np[MLI MLIHLIMaIHy KyMynarr.rBHy Ao3y Ha I-ITB aehy ullr je4naxy
95% ol flperucaHe Ao3e. Tperl4pame naqujeHara crr,rxoBuo noleuou paAuoreparujoru UTB ao
IITB rraaprnna Moxe Aa ce cMaILpI na 7 mm, a BonyMeH fITB-a Moxe Aa ce cMilrbr,r 1.8 uyra
crr}.26

Pad npunada npo6neuamuolu dorcmopcrce ducepmat4uje: AA HE, IJEnr.{Mr4qHO

P.

6p.
Ayropu, HacJroB, rtAaBarr, 6poj crpannqa Kareropuja

9.

Japour .{, Konapeuuh I-, Canauonuh M, Kysuauonuh 3, Mnnaronuh M,
Byjoruearah B, TpoxrEh ,{. Dosimetric comparison of deep inspiration
breath-hold and free breathing rechnique for left-breast cancer radiotherapy.
7rt Alpe-Adria Medical Physics Meeting. 2016.

Hayvnn paA

Ha HayqHoM
cKyny
rraelyuapo4uor
snavaja,
rrrTaM[aH y
s6opHzrcy
r{3BOAa paAOBa

Kpamarc onuc cadpucurue:Yzog.l{ur one cryauje je Aa ce ucrr.rrajy n ynopeae pa3nuKe y
gucrpu6y\ujr.r Ao3e KoA pa.qr4oreparmje KaprlrrHoMa gojre y ly6oxorvr ylucajy (!I,IEX) u npra

cro6o4uou Avcarby (@E). Marepujann t MeroAe. Hanpanurua cMo r{HreH3r{reroM MoAyrrucaHe
paAuorepanujcxe nJIaHoBe (I4MPT) 3a 5 naurjeHara Kopr{crehu nlauuparre yHanpujeg ca ABa
cynporHa raureuqujalHa noJLa ra je4urau ArrpeKTHr{M rroJLeM 6eg ceruenara H MaJrr,rM Aonpr,rHocoM
Ao3e, Malbe oa 10o/o.Ilnanupane je ypaleuo na I{T cepujar'aa sa 5 uaqrajenara rcoju cy npourrr}I
nolxreAHy onepaqujy nujese aojrce. 3a csaror naqujeHra HarrpaBrbeHe cy 2 I-{T cepuje, @E n AI4EX.
3a npaherre Aucatua naqujeura ropraruheu je MapKep roju ce nparu r.trSpaqpBeHoM KaMepoM (IltlA
xanrepa). Cpue, uncluarepurJrHo nnyhe (HJI), nrajera aHrepr,ropHa AecrIeAeHrHa apreprEja (nAA),
KoHrpanarepapna 4ojra, KJrr.rHlrqKr{ BoJryMeH Mere (I-{TB) v r.naHnpaur4 BonyMeH Mere ([TB) cy
6uma rconrypvcaHr na o6je I-{T ceprEje. Ipeuncaua 4o:a je 6una 50 Gy y 25 Spaxqraja.
,{ucrpu6yqnja Ao3e 3a Mere r{ opraHe o4 pra:raraje o4pelena u ynopelena sa o6je paAuorepanujcxe
rexHr{Ke. Pesymaru. Pa:rura rasrraely 95oZ norpuaeHocrr4 tITB-a:a @B u AI4EX rexHr4xy 6nta je
97.04 uacrryau96.49%o, pecneKrrrBHo. CpegBa Ao3a Ha cpUe uruely OB u,{HBX rexHuKe cMaBeHa
je ca 3.05 sa2.15 Gy (cnranere29.50Yo) r4 cpeArra rporleHryirnxa npujegnocr BoJryMeHa cpua roje
rrpr4Ma 25 Gy (V25) je 6una2.79 ruacnpan0.24Vo, pecrreKrraBHo. Cpegna Ao3a Ha JIAflje 27.02
HacrrpaM 8.27 Gy (pe.qyxquja 69.39%). Cpe4rra aplrje4uocr BorryMeHa II4.IIxoju npldMa 20 Gy je
6una 15.68 HacnpaM l2.89yo (peayrquia 17.79yo), pecreKrr.rBHo. YnopeAnrn cMo HaIIIe pe3yJlrare
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ca ApyrI.IM cryAr.rjaMa caro et a1., XjencryeH e'r'aJI. u Kopeuau er iur. r4 Eo6uIlu.rrro
pesylrare.flucxycuja. AI4EX rexHI4Ka Moxe Aa cManr,r Ao3y Ha oKoJrHa 31paBarruBa, Hapoqnro Ha
cpqe LI JIA! 6e: ry6uma rIoKpHBeHocrI,I Ao3oM BonyMeHa lrere. Hexu naqrajeuru urvrajy nraure
6eneQzta o.q AI'IBX rexHHKe or Apyrux y 3aBilcHocrvt olvtH1ytBvrAy€rJrHe aHaronuje u gy1uue
ynwcaja. Pegyruuja Ao3e Ha cplle Moxe 6urny penaqlrjra ca uo:uqujoM cpqa y oAHocy Ha rpyAHr,r
KOIII H Ha 3aKpHBJbeHocr aHTepuopHor prjeta rpyAHor Koura, BeJrr4qr{He r,r rro3r4rluje gojre, lrrg.
PerarusHl4 pLI3IrK or KopoHapHe 6olecru pacre Jrr.rHeapHo ca Ao3oM Ha cpqe, pr,r3r.rK pacre y npnzx 5
roAI'IHa v HacraBIba y HapeAHI4x 20 ro4uua. Cru naqujeurr.r ca AyropoqHr,rM npexus6er+e1{ 6u
rpe6ano 4a rarraajy 6enetpr.rr oa II,IEX rexHVKe y oAHocy Ha cMarieHy Ao3y Ha cpqe. O6jaBJbeHu
pe3yJlraru crypujarperMaHa ryMopa lujene qojre uH4r.rrcyjy Aa nocroju norpe6a 3a cMarrerLe lo3e
ruro je rlrute uoryhe, I4aKo ue nocroje noAaqr4 y Jrr.rreparypu uourohy rojux 6lrcuo Motnu.{a

K CA O3PAIII.IBAILEM HOI'BOJIyMeHa, arO rUrO i
Pad npunaDa npo6nenamut4u dorcmopcxe ducepmaquje: AA HE AJEIZMI,IIIHO

P.

6o.
Ayropu, HacJroB, la3l.aBa'v., 6poj crpauuqa Kareropuja

10.

Casauoeuh M, [Ilrp6aq E, Japour !, ha:uh ,[, Kolapeeuh f, (Doynxer.rep

XH. Assessment of Intemal and External Surrogates for Lung Stereotactic
Body Radiation Therapy. Iranian Joumal of Medical Physics, 2020; 0: -. doi:
10.22038 I iimp.2020.50 1 3 1 . 1 820

Opurnuanuu
ruraHaK y
HayqHoM
qaconl,Icy

Kpamarc onuc cadpcruue: l]uro: I{r,rr crygnje je eaaruaquja raHrepHor (nnyha, cpqe, AujaQparua) u
eKcrepHor (geaer craKJIeHHx rvrepuepa) KperarLa MapKepa y ropenaquju ca KperarLena nnyha, 4a
oApeAI{Mo noreuqrajannlr cyporar ca pecnr4paropHo KoHrponrcaHy pa4uorepanujy (P|PT) y
3aBI,IcHocrI4 oA JIoKaJIIr3aIIuje ryuopa, roprbu (YJI) r.rlr,r aomu (JIJI) no6yc. Meroge: Y cryaujy je
yKrryqeHo 58 naqujenara (34 MyIIrKapIIa u 24 >xeue) ca MuurrrM KapqHHoMoM nnyha (S 5cm) rojr.r cy
npI{MLIJILI crepeoraKrl4qHy paAuorepannjy 3paqena rrajena (CBPT). CnrE laqlrjenrlr cy cKeHr4paHV Ll

KoHTypucaHI{ y cBLIx 10 Sa:a (Bapuau Erruuc 13.7) narou urro cy cKeHr,rpaHu ua 4!I-lT cKeHepy.
Kperame uHrepHl{x u eKcrepHux MapKepa je auarurnpaHo r,r KopenupaHo ca KperarLeM ryMopa.
Ilupcouor xoeQrzqrljenr ropelaqnje (lI{L{) je rcopuruheu 3a paqyHarse r<operaquje usuely KperarLa
I4HrepHI,Ix I4 eKcrepHl,Ix MapKepa 14 ryMopa. Pesyrrarn: Me4rajaua KperarLa ryrr,ropa je 6um3.2 (0.6-
11.0) u 8.6 (4.0-24.0) mm y YJI u JIII npaBIIy, Me.qrjaHa Kperarba opraHa r4 IIULI Ka,qa nopeAr4Mo
YJI u JIJI cy:2.0 (0.3-9.1) HacrrpaM 6.0 (2.8-13.9) mm u 0.46 (0.30-0.95) uacnpau 0.79 (0.50-0.94)
sa nnyha; 11.9 (2.5-16.3) uacnparrr 12.5 (5.0-22.5) mm u 0.68 (0.11-0.93) HacnpaM 0.89 (0.30-0.99)
sa 4njaQparuy; u 3.9 (2.5-6.3) HacnpaM 7.6 (4.5-8.6) mm r 0.49 (0.20-0.70) uacnpa*r 0.59 (0.36-
0.83) :a cpqe. KperalLe eKcrepHor Maprepa 14 nUU sa YJI u llll cy 6ute 2.5 (0.9-7 .4) Hacupau 2.3
(1.0-5.9) mm r 0.54 (0.09-0.96) nacnpau (1.73 (0.27-0.94).3axrsyuax: llnyha r.r sujaSparrua
ropennpajy 6o:re ca ryMopoM Hero ca ceKcrepHr.rM MapKepr.rMa. Kperarse .{ujaQpartae Moxe Aa
6y.ue o4nuvau HHAHKarop 3a rperMaH rexHr4KoM P|PT.

Pad npunada npo6neuamu4u dorcmopcxe ducepmaquje: AA HE IJEnHMI,fLIHO

.(a nu KanAf,Aar xc[yrLaBa ycnore?
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m IOIAUI,I O MEHTOPy/I(OMEHTOPy

MeHrop
Axageuux npoQ. 4p {parory6 Mupjauuh
Polen je 1954. roAI{He y Pouauorql{Ma, orrrrrrrua fpagurura. {unloucxr.l cry4uj sarpruuo je
1977. rolurte ua flpr.rpoAHo-MareMarlrqKoM Saxynrery y Hooorvr Cagy. MarucrapcKr{ paA noA
HacJIoBoM,,Vruqaj $oaoua Ha KpncralJroo[rr4rrKe $euouene" og6paur,ro je 1981. roA]rHe Ha
Coeyvzlllurry y 3arpe6y. ,{orcropcKy A}rcepraqrajy no.q HacJroBoM ,,AHarr,r3a Ar,reJreKrpr,rqHr,rx
oco6uua MoneKyJIapHLIx KpI,IcraJIa n Qepoerercrpuxa" o46panuo je 1983. roAr,rHe ua llpupogHo-
MareMarl4gKou Saxymety y Hosou Cagy . klsa6pan je y 3Barbe AorIeHTa I 983. roaune, y 3Barbe
BaHpeAHor npo$ecopa 1987. roquHe, a y 3Barre peAoBHor npo$ecopa Texnoloruxor $axy.nrera
y Earra Jlyqu 1991. roAr,rHe.

I{s6opna AI4cITHITJII-IHa Ousrxa (onrura) u Euo$u:lrrca. Pexrop YHunepsu'rera y Eama Jlyqu y
repproAy 1992-2006. roAr,rHe.

Aoq Ap .{yruan MuleycHuh
Poleu 1957. rolu*te y Ocr.rjexy. 3arpruno Me4uquucru Saxynrer y Eeorpagy, 1981. roAprHe.
Marucrapcru paA [oA Ha3rrBoM ,,Koperaquja npujeguocru xopMoHcKr,rx peqerrropa,
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MIIJEHA IOAOEHOCTT.T TEME

IV.1 @opuy.naquja Ha3rrBa rere (naclona)

Pa4uorepanuja xapqunoua :rujere .qojrce
pe4yxrruja Ao3e Ha opraHe oA pr.r3rlKa

y Ay6oxou ylucajy HaKoH rrorrrreAHe ouepaquje:

IV.2 flpeanrer rcrpaxr Barla

KapulaHona .qojre je najueruha MaJrurHa 6olecr KoA xeHa. flpoqjemeHn 6poj HoBoHacruuux
KapItIrHoMa Aojne y 2012. roluHu y cnrajery 6uo je 1.676.600 a npoqjemenu 6poj cMprr.r
y3poKoBaH KaprIr4HoMoM .4ojrce 6uo je 521.900. KapuuHou 4ojxe je Hajveurhr,r y3poK cMprr.r oA
M:IJILITHHX 6orecm y xencrcoj rorry.naquju y 3eMJbaMa y pa":nojy, a Ha Apyronr rr,rjecry y
pasaujeunu aerr,rnanaa [ 1 ].
Pa4lorepanuja suauajno no6ouuaBa JroKirrrHy KoHTpony u yKylHo rrpexuBJ'baBalbe 3a

naqujenrxume ca KaprlrrHoMorvr 4ojxe y pilHoM cragujyuy, xoje cy nperxoAHo noABruyre
nourregnoj onepaqr.rjn aojxe [2]. EQercru paAuorepanuje na cprle KoA Kapqr4HoMa 4ojxe y
paHoM cragpljyluly cy suavajaH u oz6utsas KJrlrHLtrrKrr npo6reu. florehasa cMprHocr oA 6orecru
cpua KoA prpa1ilpanvrx uaqujenrrurrba Moxe KoMnpoMuToBarrr 6eue$ur y Br{Ay cManerba
plr3[rKa og apahama 6olecru r,rJru cMpru oA Kaprl]rHonaa gojrce t3]. I4sroxeHocr cpqa
jour.rsyjyheu 3paqelLy Moxe AoBecrH Ao KopoHapHe 6o,recur cpqa, r.rHcyQuqujeuquje cpua,
BirrrBynapHe 6olec'ru, orurehema neprarcap4rajyMa, nopeMehaja y npoBoAHoM cr4creMy cpua pr

r{3HeHaAHe cMprt4 t4]. y xou6nnaqujra ca cr{creMcxou repaulrjou aHTpaLIr{K[riHvtMa u
rpacry3yMa6our, uoxe ce uoseharr.r roKcr,rqHocr cpua [5]. Encuosuqlrja cpqa u mljene
AecrIeHAeHrHe KopoHapue aprepr.rje (nAD roKoM paAr.roreparujcnor rperMaHa nosehara crorry
ucxeunjcrce 6orecru cpqa HeKoJrr.rKo roAuHa nocruje excno:nqnje a HacraBJba ce
Mr{Hr{MyMiurno joru ABaAecer roAlrHa [6]. floreharre je upouopqrroHaJrHo cpegnoj Ao3r4 Ha cpqe.
Y rcouresquonaruoj paArroreparuju (PT) naqujenr ce cKeHHpa y rperMaHcrcoj norraquju, arv ce

He y3uMa y o6sup Kperarbe naqujenra y3poKoBaHo Ar.rcal6eM. PasHe rexHr,rKe cy pasaujeHe Ea 6u
ce cMarcr,rJra Ao3a Ha cpqe roKoM paArrorepa[r.rjcror rperMaHa 4ojre. Pa4uorepanzja
KaprlrrHoMa m.rjere gojre y 4y6oxorvr yrltc.rjy GI4EX) je o6ehanajyha rexxuxa. flpulr,txol,t

.uy6oror ylucaja AoJra3H .qo oruajalba u:uefy KaprIHHoMa Lr opraHa oA pLI3LIKa: cpue H JIA[. To
je ocHonHu KoHrIeHrr s6or rojer ce yBoAr.r A.I4BX rexHHKa y rperMaH KaplrrrHoMa m,tjere qojxe.

Uu.tr ie cMamlrrl,r Ao3y Ha cpqe u IIAI raxo urro heuo ncnopyqr,rrr,r pa!.vorepav.jcrcn rperuaH y

{a.nx Menlop rlcflyrbaBa yc.none? HE,44

,[a HE
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Sasu gucarra y rcojoj je ognoc aHaroMcKe uosuqnje opraHa oA prz3LrKa rr KaprlrrHoMu orr,^*rura
Texuurconr Ay6oxor ylucaja roKoM roje ce racnopyuyje rperMaH y3uMa ce pecrprparopna Qa:a y
nojoj je AI,IcraHIIa r,rsnrely KapIIHHoMa rr opraHa oA pr,r3r.rKa MaKcr.rMaJrHa. Pecuuparopuu rejruHr
ouoryhyje pa4rEjaquonoM cHorry la 6yae yrcrbyr{eH r,rJrr{ lrcKJbyqeH KaKo ce naqujeHr nonjepa y
wu rt3 IrnaHI,IpaHe nosuquje, pec[eKrLIBHo (ruranupaua nosraqzja je 6tuzy MaKcr,rMaJrHor
nucur.rpujyrvra) [7, 8].
Y crugujaua llurt er uul. u Xour er aJr. Moxe ce sahu pe4yrcqzja Ao3e Ha cpqe u JIAI roxou
AzcatleM ycJIoBJbeHe paAuoreparuje xapqunoua nnjere 4ojre anu y onoj cryluju he ce rarcole
I,I3BpIIImu enarryaqnja Ao3e Ha IrncrrJrarepirJuro ruyhHo KpHno r,r KoHrpzLJrarepaJrrry gojxy [9, 10].
Cryazje foaAy er aJI., OouIEara er zIJI. u Jloxp er zrJr. y xojr.lua cy xopnuheHe MoAepHe
TexHlrKe Kao Inro cy I{HreH3I4reroM MoAyJrr,rcaHa paAr.rorepaluja (ZMPT), ronyrraerpujcrr,r
MoAyrlucara apx repanuja (BMAT) I,I roMorepanr.rja noxaayjy ga uocroje rpeAHocru .[IEX
rexHrrKe ,,froJbe y nory" y oAHocy ua ZMPT, BMAT r.r roMorepanujy, xoje crrlamyjy
MaKcI,IManHy Ao3y Ha cpqe {IJrH uoneharajy perr{oHe o6yxnahene Mar6}rM Ao3aMa r{ cpeArby Ao3y
Ha opraHe oA pu3r,rKa lll,12,l3l.
flo QUANTEC npeuopyKaMa, 3arpeMr{Ha cpua roja npuMa Ao3y oA 25 rpeja (V25) }r B}rrre
rpe6a ga 6yge MaILa oA llYo aa 6u njepoearuoha qvrprnocrr.r o,{ 6olecru cpqa 6una nctol lo/o

[14]. V25 rpujegnocrl 3a cpqe rppr.Jrr,rKoM cro6oAnor gvcarLa u II,.IBX rexHuKe rrpr,rKa3aHe cy y
cryArajanra Jeyur e'r a-u. (0.8% vs 0.lo%, pecrreKrlrBHo), BuxcrpyM er u. (2.0o/o vs 0.002,
pecneKrr.rBHo) a XjelcryAen er a"r. (6.7% vs l.2o/o, pecneKrr{BHo) u5, 16, l7). Krruru.rxa
eeanyauuja LI KoMrapaquja cpe4rre Ao3e Ha cpqe r.r JIAA cy BeoMa BaxHe, roKcurrHocr cprla
IaMa rIpoAyxeHLI JIareHrHH rreproA. flaqlrjeurxzne ca KaprIrrHoMoM 4ojrce u 4o6purra
nporHocrur{xr,ru Saxropr,rMa Mory ga uuajy Ayr xr{BorHra eajer lr :6or rora je BDKHo Aa ce
peAyKyjy uoreuqujarHll aKyrHH v rraclavr eQexru paAr{oreparuje xapqnHonaa gojxe. IZEX je
o6eharajyha rexHl,rKa y cMr,rcJry pegyxquje Ao3e Ha opraHe oA pr.r3r,rKa. Y Hero:ruro cry.qaja
AI'IEX rexHHKa (ra6ena l) je nonesaua ca sHavajHuu no6orurarbeM v y cpeanoj Ao3r.r Ha cpqe
pI y cpeArrHoj aosu rua JIA[,, KaAa ce ropeAe ucru naqujeHru xoju cy rrJraHHpaHH 3a rperMaH y
cro6oAnou ygucajy u.{I,IEX rexHraKoM 19,16,17, 18, 19,20,21,22,23,24). PerpocnexrunHo
rIpI,IKynBeHr4 noAarlrr us janHzx u araAeMcrcr.tx rleHTapa norcasyjy Aa naqujesrr,r rperr,rpaHr,r

AI{EX rexHnKoM upnnrajy Marby Ao3y Ha cpqe Hero oHu rperrapaHr.r flpunr,rroM cro6oguor
gzcarra [10].
Tabela l. Kouuapaquja cpe4rre Ao3e Ha cpqe u nujeny aHTepr{opHy AecrIeHAeHry KopoHaprry
aprepujy (nAD 3a 3paqerbe nujeae gojxe upznvtrcou clo6oAHor Ar{ca*a ra y Ay6orou

,r1A! (Cpe.qna sosa) [

Buxcrou er a,r.16

Banr B er a,T.le

1.41 0.82JIus A er ar.e 12.24 4.25

Poue H er ant.22

Boryr6acu Y er a*24

Ilpegnrer trcrpaxf, Barua je uoao6an? ,IIA HE
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flpurraapnu qr.rJb oBe crygnje je .qa ce cMarLrd Aosa Ha cpqe rororra a4jy
Kaprlr.rHoMa nr.rj eae 4oj xe.

Palna xurrore3a: Pa4lorepanujcxrE rperMaH KaprlrrHonra mljeee aojxe y
HaKoH rrorrrreAHe onepaquje suauajuo cuamyje Ao3y Ha opraHe oA pr.r3r4Ka

paAzorepa[ujcrau rperMaHoM ToKoM clo6o.(uor ilucarua ca prcroM

Oqexunanu p$ynrarr,r cy:

l. ,{osa na cpqe u IIA.{ he 6urra cuarreaa xopuurherleM paA}rorepannjcxe
y uory" rnaHr,rpaHe ua I{T cepuju y Ay6oKoM yryaajy.

2. flocrojr,r crarlrcrurrKn suauajua pa3nrdKa r,rsuely p$ynrara ao6njenux

TexHHKe ,,IIOJte

Ha opraHe

,{osuuerpujcxa cryguj a.

Hcrpaxunavxa Qasa:
l. flpurynnane noAaraKa go6ujexux y crrcreMy 3a IrnaHI{paILe Exluuc l0

najecequ, o4 janyapa 201 5. ro.qr.rHe Ao cenreM6pa 2019. rognne)
2. Ananuga u rpynncarbe go6rEjeuzx rroAaraKa (15 gaHa)

3. Crarucruqxa o6pa.qa go6ujenux roAaraKa (15 aaua)
4. flucarre AoKropcKor pa4a(4 najeceua)

5. flpeseHroname pe3yJrrara rrcrpoKrrBarba Ha I{ayr{HI,IM cKyrIoBIaMa u
HayqHr,rx paAoBa Ha reMy rrcrpDKHBaILa (6 Mjeceqa)

u 13.6 (56

IV.4 I{rrenn rrcrparflrBarba

IV.5 X[norese rrcrpaxrrBarLa: rJraBrra u nonrohne x[trore3e

IV.6 Oqercnsannpe3yJrrarrrxntrore3e

lY.7 [ran paAa f, BpeMeHcKa ArrrraMrrKa

I{u;renx f,crpa)r(trBarba cy o4ronapajyhu? ,AA HE

AO30M.

Xxnorere rrcrpaxtrBarba cy jacno geQnnncane? &

OqeKnsanr pe3yJrrarf, rrpeAcraBJbajy rnauajan rrayrrntr 4onpnnoc? ft! HE

HE

HA H.tryooKoM v.trucatv.

6.

llnan paAa tr BpeMeEcKa AntraMf,Ka cy oAroBapajiyhn? & HE



IV.8 Merol tr y3opaK rrcrparr(trBarsa

Merogoloruja

l. Cererquja uaqujenara

Y neprno,qy og janyapa 2015. ro,quHe Ao cenreM6pa20l9. roArrHe, a4jyrarrHorrl
paAlroreparujorvr nocaraje rolureAHe onepaquje m.rjene gojre (usopueua je cerMeHTeKTorrauja)
tper:upahe ce naqujeH'rKltlle paAl,Iotepannjcrou rexHrrKoM 3aApxaBarsa.4y6oror ygucaja
xopumherreH crrcreMa rojn y peaJrHoM BpeMeHy nparr,r uosnqxjy uaqr,rjerra- CNcreM sa
MeHauMeHT rr no3lrqiloHuparre y peaJrHoM BpeMeHy (PIIM, Bapnan MeAr{rIuHcKfi cucreun, flalo
Alto, Kann<[opur,rja). Jlujena gojxa je usa6pana g6or anaroucrce nosuqNje rj 6nusr.rne cpqa y
oAHocy Ha BoJryMeH Taprera rpn 3parrerby Kaprlr{HoMa nujere.qojrce.
Kpmepujynar.r 3a yKrbyqnBarbe y crylujy:

- KaprlnHorvr nujene gojne

- rorureAua onepaquja - cBe Bpcre
- HerarrrBaH craryc auuSuux rrBopoBa

- perpoAyrlu6urnoct 4y6oxor ygucaja (>15 cexyugra uo ygucajy)
Kputepuj yur,r 3a HeyKJbyquBarf, e :

- oAcrparLexa rurjesa Aojxa - uacrexrouraja

2. O6yra
Crunagujenru he npohra o6yr<y ca pa.urorepanujcxrau rexHrrqaprrMa, roju he ux ynosHauluca
TexHHKoM Ay6oror ylucaja. O.q naqr.rjeHara he ce rpalxr,rru Aa jeAaH MrrHyr 4uury clo6oguo a

3arr.rM Aa HanpaBe .uy6oru ygwcaj r,r 3aApxe aax l5 ceKyHAr.r. Ilpoue,uypa je gera-rsao om.rcaHa y
cryguju I{epnnuo er aJr., a rpa:roaJro ce 3aApxaBarbe Aaxa y rpajany oq 20 cexynuul25).Y
onoj cryaujz henao o6yuararu naqujenre Aa Apxe 4ax y ncroj y.qucajHoj $asu xajrvrame l5
ceryHgn jep je uaxcuuaran 6poj MoHr{ropcKr.rx je4uHnqa (MY) no norby 3paqe*a 120 a
Kopr.rcrr.r ce 6pruna ucropyKe Ao3e oA 600 MY/min're jegHocraBHr.rM MareMarHqKHM paqynoM

AoJra3r,rMo Ao 3aKJLyrrKa.qa je je.qaH yaucaj o4 15 cexyngu AoBoJLaH 3a rrcropyKy jegnor nora
3paqerba.

3. flpnrynrarreroAaraKa
3a cse uaqujeure he 6urn HarparbeHe anraje I{T cepuje (ge6rnna cnajca 2.5urr,r), jegua rorou
cro6o4nor Ancat+,a a Apyra npr{JrHKoM .uy6orcor ylucaja. flaqrajenru he 6rrx cKeHr.rpaHn y
cynunayuju ca pyraMa rBHaA uane (uuo6utuzaquja-nocraBKa sa ruryha u qojKy-Op$r,rr
uttgycrpuja Bnjuereu, Eemraja) Ha ueHep:rrr erreKrplrK I{T-y (IJenepan eneKTprm, Oep{ung,
Konerruxar, CAA) onpeMJbeHau ca PIIM crcreMoM. PIIM rexnonoruja pecnuparopHor
rejtunra ouoryhaoa xopeaaqujy nosuqnje raprera ca pecnuparopHuM rlr,rnrrycou naqnjeHta.
I,Iu$paqpneHa KaMepa 3a rrpahene .qucana je MoHrr,rpaHa y co6u ca I{T-orr,r L y rperMaHcKoj
co6u ca peSrerryjyhnu uaprceporr,r roju ce rocraBJba r.BHaA rcnSougnor npoqecyca. llosr.rqzja
MapKepa ce rlpra Ha Koxr,r uaqrajeHT a ga6n ce ?rcra Morura peflpoAyKoBarr.r roxoM qnjenor
repanujcror npoueca. Cucreu ujepn Kpr.rBy Ar4car+,a uaqujeura u upzrasyje je rao raJIacHI,I

o6lux. Haxos flpeqr,BHor oapetlunarca KperarLa raprera y oAHocy Hararacur o6rur<, npar 3a

rejruur ce nocraBJba Ayx rrrJraca Aa6u ce o3Harruo BoJryMeH Taprera y xeJbeHoM AujeJry
pecrurparopHor qr,rKrryca. Osaj npar oapefyje KaAa he ayrolvrarcru rejrunr c[IcreM Aa Ao3BonLI
yKJLyrruBarLe u LrcKJbyq[Barbe rperMaHcKor cHorra 3paqerba JruHeapHor aKlleJreparopa. Torcou

TperMaHa ce Koprrcrr.r ayAr.ro r,r BlrAeo noferre.

4. ,{eruneaquja
AeiII,IHeat-(I,I| a KJrr4Hr4qKOr Kao r,r opraHa o.q
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pr,r3rnKa ce Bprrru no rperopyKaMa lpyre 3a paAr.rjarluorry repanlrjy Ir oHKonorujy (PTO|)
KoHceH3yca. flnanupaHu BoJIyMeH raprera he 6uru HarrpaBJbeH uoce6uo sa I-{T cepzjy npr,r
clo6o4Honr Anca:;-y a noce6so sa I{T cepr,rJy ca gy6orclru yaucajerr,r. fllaruEpanz BoJryMeHr
raprera he 6uru reHepl,IcaH AoAaBalbeM MaprrrHe og 8 r.r 7 NaM sa I{T ceplrjy upu clo6o4Honr
tvcarby r,r gy6oxona ytvaajy ) nr,rMr,rrHpaH y oAHocy Ha cpeAurr[by rutujy H yByqeH 4 uu oA
xoxe. ZncuJlarepiulHo ruryhno KpI,IJIo he 6r,rra KoHTypr,rcaHo xopuurhemeM ayroMarcKor iurara
3a KoHrypr4carbe.

,{enuneaquja nnjene AecI-leHAeHTHe KopoHapHe aprepuje he 6lrrr HarrpaBJbeHa norr,rohy I{T-
6a:upaHor arnaca 3a cpqe no @eury er al. 1261. [a 6u ce cMarblrJra rperxna orcepBepa, vcrlr
JbeKap he ronrypucaru ru.rjeey AecqeHAeHrny aprepujy 3a cBaKor naqujerrra. Oqprauu
BoJIyMeHI4 he 6nrpr npoajepenu oA crpaHe HcKycHor paaerjaqpronor oHKoJrora. Kopucruhevo t{T
6es rconrpacra jep rII{rpaBeHo3HH Korrrpacr ne nosehasa [perlu3Hocr KoHTypr,rca[La.

5. flnaHuparre rperMaHa r{ Ao3Ha orpaHr,rqerf,a

Paguorepanujcxa rexruara,,floJbe y rroJby" raurenquja.nnuM MeAujturHo-JrarepilrHuM
ono3I,ITHlIM rloJbvMa u je4uuu AI,IpeKTHM rroJbeM (ca uarsuu Aolpr{HocoM gose, <l0o%) he 6uru
t<opuuheua ua o6je I{T cepllje. Tarofe, TexHr.rKa ca KJrrdHoBr.rrua he 6uru rcopuurhena paAz
nopefena. flpeuzcaua Aosa he 6uru 50 rpeja y 25 $paxquja. Eueprlrja cHoroBa he 6uru 6 MV
a noJba o6m{xosaHa uouohy Bapuan uunenujyrvr 120 myntunucHor Kon}rMaropa. flnaHupame
TperMaHa he ce rpmuTrr nouohy Bapuan Exrnnc 10.0 u 13.6 cucrerraa 3a [JraH[rpar6e a Ao3a
Ir3paqyHara norr,Iohy aHr{3orporHor aHarururrKor amopr4rua (AAA). Bapujaquje y .qosu ol +7
u -5o/o he 6uru npraxBarJbr,rBe ro rpenopyKaMa nrelyuapnogue rcouucuje sa pagrEjaquoue
jeluHuqe u rr,rjeperra 6poj 50 u 62.llolaur.r 3a rexHr.rKy ,qy6oror ygncaja u c,ro6oquot p;t4car+,a

he 6urv, y3ere rr3 Ao3Ho BoJryMHHx xr,rcrorpaMa. 3a nnauupaulavrKlruvrqKr,r BoryMeH Taprera
heuo yseru epuje4Hocrr{ noKp}rBeHocru95Yo Ao3oM u npujeguocrH cpeArLe gose. 3a cpUe,
ogpe4rahervro rcoju aoryueH npuMa npeKo 25 rpeja Kao r{ cpeArby Aosy. 3a uncularepaJrHo
nrryhno KprrJro herr,ro o.qpelr4Tu BoJryMen xoju rpr,rMa rrpeKo 20 rpeja. 3a nr,rjery AecqeHAeHrHy
KopoHaprry aprepujy aHaJwrcvpaHaheuo cpeArby gosy. 3a KoHrpzrJrarepaJrrry gojrcy xouuapa\uja
he 6uru rr3BprxeHa 3a BoJryMeHe xoju npuuajy 5 u 10 rpeja.
Ilpuje npre $paxquje, o6anesuo je .qa ce lpa7lu .qosranaerpnjcxa nepraSraraqraja nJraHa 3paqema
ua ypelajy Mant{er2 (Can Hyrneap, Men6ypne, (Dropr.r.4a). Kpurepujyrr.r xoju ruraH 3paqe}La

rpe6a Aa 3aAoBoJbu je la95%o ra,aaxa npole 3Yo pawurce y Aogu Ha Ar,rcraHrlu oA 3uu
raMa:J70,JMM

MeroA tr y3opaK cy oAroBapajyha? AA HE

IV.g Mjecro,;ra6oparopuja n onpema 3a eKctreptrMeHTaJrHtr paA

Mjeperra he ce cnpoeecrr.r y PT I{eurpy I4MII-A$$uAea Earra llyxa. ua cucreMy 3a

rrrraHr,rparbe Euunc (Varian Medical Systems, Palo Alto, Califomia). floAarlpr 3a rexHr,rKy
qy6orcor ygncaja u clo6o4Hor Aucarba he 6prru y3ere Ir3 Ao3Ho BoJryMHr.rx xucrorpaua. 3a
rrJraHrrpaHn lr KJrr,rHrrrrKr,r BoJryMeH Taprera he ce yseru rpl.rje4rocT n [oKpI,IBeHocm95oh Ao3oM
u rpuje4nocrr,r cpeArbe Aose. 3a cpqe, oApeAprhe ce xoju rolyueH rIpI4Ma rlpeKo 25 rpeja rcao u
cpeArra Aosa. 3a Hrrcr,rJrarepirJruo nryhno Kpr4Jro he ce o4pe4urrl BoJIyMen xoju npI,IMa npexo 20

rpeja.3annjeny AecrIeHAeHTHy KopoHapny aprepnjy aHaJrv3yrpauahe ce cpeAILaAosa.3a
KoHTpaJrarepaJrrry gojxy xounapauuja he 6nru Ir3BpIIIeHa 3a BoJryMeHe roju npzrr,rajy 5 u 10

Yclonu 3a erctrepf,MenTaJrrr paA cy ouronapajyhn?

r 8i20

& HE



IV.10 MeroAe o6paae rroAaraKa

Ana.nnsa pe3ynrara
3a crarzcruqKy aHaJrr,r3y he ce xopNcruJru ynapeHn cryAeHToB T-Tecr sa rounapaqzjy
noKpI,IBeHocr[I Ao3oM KoA nJIaHI,IpaHor r{ KJrLtHt4rrKor BoJryMeHa uere. 3a opraHe og puenra he
6uru xopzruhes BlErxoxcou gnocujepHl,I recr yKoJrrrKo ce rroK:ure aa aucrpulyquja noAaraxa
uuje uopualHa I,I yKonr,IKo craHAapAHa geuajaquja 6yge nerl,rKa. Hoprraannocr he ce recrlrparH
norraohy CIICC crarlrcrrrrrKor coQmepa, rep:luja 23.0.3a p<0.05 roAarlr4 he ce cnaarparn
crarlrcrr{qKu gnaqai surr,r.

V 3AKJ6YqAK

O6pasnocrcerue (do 500 rcaparcmepa):

Y nnreparypr,r Ha reMy pecruparopHo cuHxpoHr{3oBaHor 3paqeba aojxe (,{I,IBX rexnurou) cy
HeKe oA qr,rrbeHr,rqa o6jaumeue, utvvrcrLr raKo r{}rrbeHuqa je Aa cy npucyrHe LI MHore ALIJIeMe

(HenorHanuqe) xoje rpe6a o6jacHnru I{ rpeqll3llpatu, nehuu graje.nou apryMeHToBaHo y
cryluju Eeprou er arl. LI3 2018. roarane 1271.
Kacne KoMrrJruKauuje nujeverrapa1norepanujou xoje ce janrajy ua crpyKTypaMa cpqa Mory Aa

ce jane u20 ro1uvaHaKoH cnpoBeAeHe paAlrorepalruje, mro oneuoryhana o4roaapajyhe
KJrr.rHr{qKo npherre u eaarryaqnjy nnje.reuux uaqujenata. Oaaj npo6neu je uarre uspaxen s6or
norpe6ue .ryxvHe nepuoAa npahersa 6olecuurca (>10 ro4Iana), a rryHo slrure g6or

KoHTr,rHyr,rpaHor HanperKa paAnorepalujcxe rexnonoruje I,I TexHHKa 3paqerba, uuja6u
eBoJryrlrBHa u KJIuHI,IqKa piBHoJrI'IKocr plcn[ITrIBaHy flonyJlaqujy ytututta npeBllme

xereporeHoM 3a r,r3Bobeme MeroAoJrorxKlr KopeKrHo clpoBeAene cry.4Iaje no HaBeAeHoj rerr,rn. I4s

HaBeAeHr,rx piBnora cBe Ao caga o6jarreHe cry.uuje sacrurajy ce Ha Ao3laMerpujcrzrvr
napaMerpr.rMa cnpoBeAeHe paArrorepanr.rje (rcoje je uoryhe Bpno npeqrsuo rrauruQuxonaut), :re

a*aJwrzv uoryhnocra rLprxoBe onruuusaquje (y uursy a[JrI{KoBaILa repaunjcrce Ao3e Ha ryMop I{
rrorrrreAe pr.,r3rrqHr{x opraHcKl,Ix crpyrrypa).
Crangapgnu rparoBlr paArroroJrepanqraje sa nojegune opraHcKe crpyKType u njeporatroha
nojane repanujcrurx KoMrrJrr{Karluja npequsnuje cy ,qeSuuucanu reK y rlocJleAmux lO-arc roAI,IHe

(saxraryjyhr,r HarperKy ranQoprraaquoue u P'f texnoloruje), na ocnoey rolynlerpujcxux
rapaMerapa Aucrpu6yUuje Ao3e 3parlelba (Kraurerc (QUANTEq upenopyxe), a HaKoH rora
(cauo) KopeJrr.{paHr.,r ca KrlrHr{r{Kr,rM ncKycrBuMa crerleHl{rvr upnujenoM paAuorepanuje y
MeAurlr,rHr,r ToKoM rpoTeKJII{x 100-rumar roAI,IHe [28]. Kaxo y KoHTeKcTy npeeenqnje u

cnper{aBarba KoMnJruKarruja nujeuerra paAr,rorepanujorvl Ao Aanac jollr HI,Icy geSunucauu

rpeqLI3HH napaMerpll aucrpu6yuuje Ao3e 3paqelba :a noje4r'Ine opraHe (yxryvyjyhra u

opraHcKe crpyKrype cpqa), cMarpa ce Aa He uoc'roju MLIHLIMaJTHII rpar Ao3e I,IcnoA xojer pn:ux
sa nojaey KoMIUII,IKaIIuja ne nocroju, :6or uera je [oxeJbHo Aa BonyMeHa cpqa yKJbyrIeH y

reorr,rerpujy 3parrHrrx cHorroBa ra npuje4nocr arJrr{KoBaHe Ao3e 6yAy urro je uoryhe uarru. 36or
rora cryguje roje anatuzupajy npuujeHy pzu3Jrnqrlrllx rexHHKa 3parleIba y rcopenauujra ca

napaMeTpI,IMa AI,IcTpI,I6yquje 4ose a[JI[IKoBaHe Ha TyMop I,I pI,I3I,IrIHe opraHe I'IMajy nyHo

onpaBAarLe.

Ogronapajyhou uayuno MeroAoJrorlKoM aHzrrrr43orrl 4e$IlHucaHI,Ix x[Irore3a oBa cryAuja Moxe

Aa noHyAL HeKOII{KO BpJIO llpeqlr3HHx Be3He 3a

KauAnAar ie uoqo6an .IIA HE
Teua ie noao6na .IIA HE
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aojre II4BX rexHr.rKoM, rojra he 6uru ynope t\vBla ca.qo cara o6janrseuuu noraur,rMa r.r

AIapeKTHo yrnllarl,r Ha rrporoKoJrr{carbe r,r craHAapAr,rsau{jy r,rHcrr,rryrruoHaJrHe KrurHrrrrKe

npaKce:
a. Y seh[Hu rleHTapa 4ojxa ce HaKoH norrrreAHe ouepaquje 3paqu ca AuaraHreuquja,rna PT
cHora (ca xruuoruMailIlor cerMeHrr,rMa), a y I,IMI{ PT qenrpy (u jou HeKr,rM qenrpnrr,ra) ce

Kopucru reorr,rerpuja 3paqerba ca noJbHMa ca cerMeHTr{Ma, y rIHJby oururrlusaquje Ao3e
arur.rKoBaHe na 6orecHy AojKy, rorr,t6raryje n ca npurr,rjeHoM AoAarHor AlrpeKrHor 3parrHor
cHona. Karo Hr.r y jeanoj o6jarrenoj pe$epenqu nuje auarusupaH AorrpuHoc Ao3e rpeKo
Ar.rpeKHor PT csona Ha pr,r3r4qHe opraHe (cpue, urrclrJrarepaflnno nnyhe) oaa cryquja je y
rtpvrJrvr\v Aa rroKuDKe oprrrlrHanHe pe3yJrrare. Taxofe je y uoryhHocrra .qa ce rroKarry rr
opurr,rHirJrHra pe3yJrrare y nopelerry ca rexHlrKoM ca KJrr,rHoBlrMa.

6. Y sehaHr.r crytuja ce aH.urr{3upa gucrpu6yuuja 4ose y oAHocy Ha crpyrcrype cpqa Lr

Hrrcr,lJrareprrJruor nryhHor KpHJra, AoK roroBo ur,r y jeguoj pe$epexqu, y oKBI,Ipy cnpoeolerra

[I{EX rexHuKe 3paqema, nuje auamrsr,rpan yruqaj reouer"puje 3paqHr{x cHoroBa Ha napaMerpe

aucrpr.r6yquje Ao3e y oAHocy Ha KoHTparrareparlHo nnyhe u ,qojry. Karo je y o6pasroxerry
TeMe AoKTopcKe Arrcepraquje nlanupano cnporoleme r,r HaBeAeHI,Ix aHaJrllsa, ona cryauja he

AaTLr Opr4rr,rHzrJrHe pe3yJrTaTe.

Kau,quAar ,{paxau Japour, Macrep Queuuap, ucnyrbaBa ycnoBe sa ogo6perre reMe .qoKTopcKe
Te3e y cKnaAy ca npo[ucuua. flpegroxeHa reMa ,,Pa4uorepanuja rcapuuuotrra rujese .qojxe y
qy6oxorra ygucajy HaKoH rlolrrreAHe onepaquje: peIryKquja Ao3e Ha opraHe o4 plasuna" je
aKTyeJIHa, HeAOBOJbHO IICTpAKeHa Ia 3aHLIMJblIBa Ca HayqHOI u [paliluqHol KJILIHI4qKOT acIIeKTa.
graHosz Korr,rracuje yrryhyjy rro3rrrr,rBHy or{eny HacrasHo-HayrlHoM rehy Me.uzqlrHcKor

$axynrera Yuunepsurera y Eamoj Jlyura ca npujeg-uoroM Aa ce reMa rplrxBaru u ogo6pr AaJba

,{aryrr.r: 22-09-2020.
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