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CAXETAK

YBO/I: Ynpkoc HanpeTKy KOjH je MOCTUTHYT y JIUCHhY KapIMHOMA J0jKEe OYMIJICIaH j& BUCOK
MOpTaJIUTET U MOPOMAMTET KaJa je y MUTamky OBa OOJIECT, TAaKO Ja je HEONXOJHO Jajbe
U3ydyaBameé Ha OBOM TIOJbY Y IWJbYy MpOHANaXema HOBUX MapKepa Kao IMpeauKTopa
arpecuBHOCTH OojecTd. XyMaHH MamarjoOWH ce cMaTpa jeHHM O] Haj3Ha4YajHHjUX MapKepa
XEMaTOTeHEe JUCeMaHallje KapImHOMa JIOjKe.

METO/l: V wucnutuBame Cy YKJbYYEHH TAIUMjeHTH ca JIUjarHOCTHKOBAHUM IIPUMapHHUM
kapuuaomMoM fojke jeuean y KL Kparyjesarn, y nepuoay npahema o 5 roguna (2011-2016).
TokoM XuUpypIIKe WHTEpPBEIHH]E CE€ Y30pKYje TYMOPCKO H MEPUTYMOPCKO TKHBO JOjKE H
MOJIBpraBa IaTOXUCTONOIIKO] oOpamau. Ilorom ce Bpiie mabopaTtopujcke aHATU3E paiH
yTBphHBamba HUBOA MaMarioOWHa Y TYMOPCKOM U MEPUTYMOPCKOM TKHUBY, a 3aTUM C€ J0OH]eHH
pesynratu yrnopelyjy ca aHaauM3oM Mapkepa KOju Cy y KOpelaldju ca I0jaBOM yIaJbeHUX
MeTacTa3a M peruanBa 0OJIECTH.

OYEKMBAHU PE3VYJITATU: HuBo mamarioOuHa y TyMOpy W TKHBY Yy HEMOCPEIHOM
OKpYXElhY TyMoOpa KOJ NalijeHTKUuma Koje Ooiyjy o4 KapuMHOMa J0jKe Kopelupa ca
MOTEHIIMjaJIOM CaMOT' TyMOpa Jia MeTacTa3upa WM Ja Ja PeUUIUB HaKOH Jieuewma. OTHOC HUBOA
MamarioOWHa y TYMOPCKOM M TMEPUTYMOPCKOM TKHBY Yy KOpENalWju ca OCTAINM MapKepuma
KaHIIepOreHe3e MMa NPOrHOCTHMYKM 3Hauaj Kaja je y MuTamy KapuuHoMm Jojke. Huso
MamarioOuHa y TyMOPY U TKUBY Y HENOCPEIHOM OKpYKEHhY TyMOpa KOopeaupa ca opeheHum
MAaTOXMCTOJIOUIKUM TUNoBUMa. HuBO MamariobrnHa y TYMOPCKOM M IEPUTYMOPCKOM TKUBY Yak
W KOJ TainyjeHara Koj Kojux je mocturHyra PO xupypiika pecekmuja MOKe yKa3aTh Ha
MIOCTOjal€ CUCTEMCKE 0O0JIECTH.

OYEKMBAHU 3AKJbYYAK: HuBo mamarioOuHa y TYMOPCKOM M NEPUTYMOPCKOM TKHUBY Yy
KOpeJaluju ca OCTaJuM aHAIM3MpaHUM MapKepuMa MOXe Ja U3BOJU TalUjeHTe IOJ
noBehaHUM PU3UKOM O] TI0jaBE€ CUCTEMCKE 0OJIeCTH, IITO OM 3a MOCIEIUIy UMAJIO CIIPOBONEHE

paHor paJuKaIHOr aJ]jyBAaHTHOT TpeTMaHa.

KJ’Ly‘-IHC peuu: KapuuHOM ,[IOjKe, MaMaI‘J'IO6I/IH, peuuanB, MCTACTA3C
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ABSTRACT

INTRODUCTION: Despite the achieved advance in the breast cancer treatment, high rates of
mortality and morbidity are obvious related to this disease, so further study in this field is neces-
sary in order to find new predictors of disease aggressiveness. Human mammaglobin is signifi-
cant marker of hematogenous dissemination of breast carcinoma.

METHOD: This research included patients with diagnosed primary breast cancer treated at the
Clinical Center in Kragujevac during the five-year follow up period (2011 - 2016). During the
surgical intervention, a sample of tumoral and peritumoral breast tissue is taken and sent for a
pathohistological examination. After that, laboratory analyses are done to analyze the level of
mammaglobin in cancer and microenvironment tissue and then, obtained results are compared
with the marker analysis that are in correlation with the appearance of distant metastases and
disease relapse.

EXPECTED RESULTS: The level of mammaglobin in cancer and microenvironment tissue in
breast carcinoma patients correlates with aggressiveness degree. The ratio of mammaglobin level
in the tumoral and peritumoral tissue in correlation with other markers of carcinogenesis has a
prognostic role in the outcome in breast carcinoma patients. The mammaglobin level in tumoral
and breast cancer surrounding tissue correlates with certain pathohistological types. The
mammaglobin level in the tumoral and peritumoral tissue even in patients who underwent PO
surgical resection might indicate the existence of systemic disease.

EXPECTED CONCLUSION: The mammaglobin level in the tumoral and peritumoral tissue in
correlation with other analyzed markers may identify patients with higher risk of the appearance
of systemic disease, which would have as a consequence conducting of early radical adjuvant

treatment.

Key words: breast carcinoma, mammaglobin, relapse, metastases
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1. YBOJ

KapuunaoMm nojke je Bogehu y3pok cMpTu y3pokoBaHe kapuuHoMckoM 6osenthy y CAJ] ca mpeko
230,000 noBomujarHoctukoBanux nanujerara y 2014-oj roquau u ca roroso 40,000 cmpTHUX
ucxona (Siegel u cap., 2015). Yrpkoc HampeTrky KOjU je MOCTUTHYT KopuihemeM OpojHUX
XOPMOHCKHUX, FeHCKUX M MOJICKYJIapHUX Mapkepa (€CTpOreH perenTtop, MpOorecTpeoH PerenTop,
HER2, Ki67, utx) ouurienaH je BUCOK MOPTAIMTET M MOPOMIWTET Kajga je y MHUTamy OBa
0oJiecT, Tako Ja je HEOMXOJHO JaJbe M3YyYaBambe Ha OBOM IOJbY y LIMJbY MPOHATAKEHa HOBUX
MapKepa Kao MpeJUKTOpa arpeCUBHOCTH KaplimHOMCKe Oojectu qojke (Zambrano u Yeh, 2016.)
(Inoue u Fry., 2016). Kpo3 wucrtopujar XUpypruje HOjKE CaYUIbEHH Cy OpOjHH CHCTEMH
KIacuuKalyje KapiuHoMa y IHJbY ONTUMaTHOr u30opa Jjedewa (Dzodi¢ u cap., 2014).
Kaprmaom p0jke je Ha OCHOBY TWAaTOXHCTOJONIKMX KapaKTEPHCTHKA Kao Haj3HAdajHUjer
napametpa kiacudukaiyje OMO IMOJE/bCH HAa WHBAH3MBHU JyKTaHW KapuuHoM (mpeko 80%
yKymHOT Opoja), nHBa3uBHU J00ynapHu ca oko 10% yuenrha nok ocranux 10% uune cBU octanu
XHCTOJIOIIKK THITOBH Koju ¢y pehe 3actymsbenn (Toss u Cristofanilli, 2015). Ca namperkom
MEIHIIMHE JONUIO Ce JI0 TMojMa WHAMBHAyaIM3alHje Tepanuje, Tj u30opa TpeTMaHa KOju Ou
oJroapao cBakoM nojenunadnom nanujerty (Koren u Bentires-Alj, 2015). /lanac je aktyenHO
MOJIEKYJIapHO MPO(UINCakhe Ha OCHOBY KOra € KapIMHOM JI0jKE€ Kao jeJlHa BPJIO XeTeporeHa
rpyna Jiend Ha HajMamwe 6 moxarumnoBa. OBa kiacuduKalyja UMa HMIUTHKAIMje Ha u300p
TEpanujCKOr MOJAJIMTETa M IMOCICIUYHO Ha ucxoj jeuewa (Reyes u cap., 2012). Xymanu
MaMarjo0H1H je WiaH YTepOrJIOo0MHCKE TpyIe MPOTEHHA KOJU C€ Y JTUTEPATYPH YECTO HABOAM Kao
Mapkep crenuuyuaH 3a KapiuHOM Jojke. JIok ce HuCkM HHBOM MamarioOuHa Mory Hahu y
3]IpaBOM TKMBY JIOjKE, H-€roBa €KCIIpecHja je IpaMaTHYHO MOBMIIEHA KOJ MalMjeHaTa ca
KaplIMHOMOM J0jKke. EberoBa neTekiuja y KpBH je Yy BE3H ca M0jaBOM MeETacTas3a, a HEeroB HUBO
yrude Ha nporuo3y oonectu (Watson u Fleming, 1996). Watson u Fleming cy 1994-te romune
meronom PCR (polymerase chain reaction) uzonosanu nanan n/IHK koja je komupana mpoTeuH,
naHac mo3HaT kao xymanu mamarinooun (hMAG) (Bellone u cap., 2013). Ocum y TKUBY I0jKe,
hMAG-B noaruna (hMAG B-1 u B-2) je Ttakohe neTekToBaH M y TKHBY KapLuHOMa
eamomerpujyma u oBapujyma (Al Joudi, 2014). V nmutepaTypu ce 4eCTO KOPHCTH pas3IHudTa
HOMEHKJIATypa KaJa je y nmuTamky MamarioOuH, Tako aa nopex hMAG moxemo cpect OpojHe
ckpahenunie kao mro cy: MAM, MGB, UGB3, MMG, SCGB2A1 (Zafrakas u cap., 2006).

Xymanu mamariaoouau A u B cy XxoMolorHu 4iaHOBH Benuke (paMuinje MpoTEerHA ca BEIMKUM

9
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3Ha4yajeM y JHUjarHOCTHIIM U IMPOTHO3HM MCXO/1a JIeUerha MalfijeHara ca kapiuaoMom aojke (Liu u
cap., 2012). Kinunuuke cTyadje Cyrepuiily Aa BEJIMKH OpOj MaldjeHara ca KapIHHOMOM JOjKe
uMa CUCTEMCKY OoJiecT u na ko npubmmkHo 25-30% nanmjenTta KoJ Kojux cy Bepu(UKOBaHH
HEraTUBHU JUM(HU HOIycH MpHmagajyhe akcuiie y BpeMe XUPYpPLIKE WHTEPBEHIIM]Ee HITaK
7oNasyd A0 TOjaBe YAaJbeHMX MeTacTa3a y HEeTOTOMUIIeM MepuoAy npahema M 4ecTo 0
cMpTHOr wucxoxa. Cucremcka ajjyBaHTHA Tepandja MOXKE Ja JONpHHECe epaauKaiuju
pe3uayaTHuX KapUMHOMCKUX henuja koje cy ce Beh mpommupuie 10 yAaJbeHUX TKHBa U OpraHa.
OBu moTeHUMjaTHU (HOKYCH TyMOpa MOTY AYrO OCTaTH aBACKYJIApHU U KIMHUYKA HEMH ajH
3a7p>KaBajy MOTECHIMjall 32 PacT U pa3MHOXKaBamkbe TAKO Jla C€ MOTY aKTHBHUPATH U TIOCIIEC BHUIIIE
roauHa. Xymanu mamarioousn (hMAM) je ekcripuMupaH y Mamb0j KOHIIEHTPALUjH Y HOPMATHOM
TKHUBY JI0jK€, ikl je y KapIIMHOMCKOM TKHBY JIOjK€ F-EroBa KOHIICHTpAallMja MOBHIICHA, TOK Y
KPBM M KOINTAHO] CpXKM 3JpaBHX TanWjeHata HUje npucyrad. [lokazao ce kao 3HauajaH
HPEIUKTOP jaBJbambha METacTa3a y KOCTUMa KOJ ManujeHara ca kapuumHomom nojke (Li u cap.,
2011). XymaHu MamarioOHMH ce cMmarpa jeAHHM O Haj3HAYajHHjUX MapKepa XeMaTOreHe
aucemaHanmje kapuuHoma aojke (O’Brien u cap., 2012). V nureparypu ce moke Hahu Buiie
pajoBa KOjH Ce€ THYy aHAJIM3¢ HUBOA MamarjoOuHa y mnepudepHo] KpBU MaldjeHata ca
KapIMHOMOM JI0jKe, Mame je pazoBa KOjU OIKCYjy HMBO MamariioOMHa y CaMOM TYMOPCKOM
TKMBY, JIOK j€ HajMame pajJoBa KOJU Cce€ THYy MCIUTHBaba HHMBOA MamarjioOuHa Yy
MEPUTYMOPCKOM TKUBY. Ham 1wb je aHamm3a HUMBOa MamariioOmHa y TKUBY Tymopa |
HETIOCPETHOM OKPYXKEHhY TyMOpa JI0jKe, FBhUXO0Ba KOpeJalldja ca IPyruM MapKepuma 3a Koje je
MO3HATO JIa YTUYY Ha MOjaBy pelUAnBa TYMOpa U MeTacTasupame kao mro cy Ki 67, E-Cadherin,

UT/., IITO OM AMPEKTHO YTHUIIAN0 Ha U300p oaroBapajyher MmojanuTera jieyema.

10
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1.1. AICTOPHUJCKHU TOK PAKA JTOJKE

Y crapom Erunry, cy nponaljenn namupycu ca OenenikamMa o HEHM3JICYUBOM TYMOPY JOjKeE.
Tako Xumokpart HaBOAM J1a je y3pOK HacTaHKa TyMOpa JI0jKe BUIIAK “IpHE xy4uun’. ['oBopwo je:”
Borbe je He ekcruampaTH pak, OHM KOjUMa j€ YKJIOHEH Op30 HecTajy, JOK OHU KOojuMa HHje
YKJIOHEH JKHUBE JIyKe .

l'anen je cMmaTpao Ja MOCTOjM BHUIIE M Mame OHMAacHU Tymopu. [IpermopydmBao je mpommTHY
€KCIIM3H1]y paKa JIojKe.

Henri Le Dran je npBu npeanoxuo auMpaJecHEKTOMHU]Y.

Claude-Nicolas Le Cat je uzneo Te3y 11a je Xupypruja jeanHa oIiuja jJeucba.

Virchow je y 19. Beky HaXJbHBUM HCTPaXHBambeM paka J0jKe 3aK/by4HO Jla OH HacTaje u3
enuTenHux henuja, a 1a ce MOToM WWHMpHU 1yXK (pacuuja u tuMpHUM KaHanuMa. OH je pak JojKe
cMarpao JIOKaJHOM Oojemhly Koja ce€ MOXKE H3JICUYUTH JIOKATHOM TEpamlujoM, OJHOCHO
OTIepaITfjoM.

William Halstead je ycTHOBHO MOmaIMTET Jieueha KOjU C€ 3aCHHBAO HA MYTHJIAHTHO]
oTepalyju ykiamama J10jke, MUulinha rpyJHOT Kollla U pafuKaiHoj TUM(paIeHEKTOMU]H.
Benson, mkotcku Xupypr, IOCTaBJba XUIOTE3Y Ja CTPOTeH U3 jajHUKa UMa YJIOTY Y aTOTeHEe3n
0oJs1ecTH Te CTOra Mpenopyyyje yKiambame jajHUKa.

Bernard Fisher, 1976. roaune, yka3yje Ha 3Hauaj MOMITEAHE XUPypruje npaheHe ajjyBaHTHHUM

nedeweM (Dzodi¢ u cap., 2014).

1.2. PAKTOPU PU3UKA 3A HACTAHAK KAPIIUHOMA T10OJKE

dakTopu KOjU AONPUHOCE HACTAHKY KapLIMHOMA JIOJKE KOJU C€ HaBOJE Y JIUTEPaTypH Cy OpOjHHU:
TE€HETCKHU, XOPMOHCKH, (haKTOpU OKOJIMHE M Teorpadcku. Huje jegHocTaBHO OapenuTH Yiory
CBaKor' MOHA0co00, jep cy decto MmehycoOHo ucnperietaHu. OCHOBHU (AKTOpPH pH3UKA CY:
MO3UTHBHA TMOPOAMYHA aHAMHE3a, paHa IpBa MEHCTpyaluja, OCHHMIHa MAaTOJOTHja JAOjKe,
Hepahame i ManoOpojHo pabhame, kacHa npBa TpyaHoha, kacHa meHonay3a (Dupont u Page,
1995).

I'enercku (akTopu 3a HacTaHaK paka JOJKE Cy KOMIUIEKCHH W3 BHIIE pasjiora, jep IMOCTOje
OpojHE TeHCKe MyTallHje Koje MOTy Ja IOBey /10 HacTaHKa paka Jojke. JKeHe koje cy jeueHe oJl
orepabmiIHOr paka Jaojke y 5-15% ciyudajeBa mMajy BHCOK PH3UK OJl METaXpOHOT paka

KOHTpajaTepaiHe Nojke. PHU3uK je moceOHO BHUCOK KOJ K€Ha KOJ KOJUX IMOCTOjH TO3UTHBHA

11
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MOpOJUYHA aHaMHe3a, KoJ MiIajux >keHa y BpeMe OTKpHBama KapIMHOMa M KOJ JKeHa ca
n00yIapHUM THIIOM paka nojke. Y Bumre oa 50% ciydajeBa OuiaTepaliHOT paka JI0jKe IMOCTOoje
myranuje Ha BRCA 1 u BRCA 2 (Breast Cancer Genes 1 and 2) cynpecopckum reauma (Kollias
u cap., 2000). I'enn oAroBopHU 3a HACTaHAK paka JOjKe Cy U3 rpyre cynpecopckux rena, BRCA
1 u BRCA 2. Myranuje oBUX IreHa HOCE ca cOOOM pU3HUK OJ] HACTaHKa HE caMo paka Jojke, Beh u
oBapujyma. JKeHne kojuma je aujarHoctukoBana myrtanuja BRCA 1 rena umajy pu3uk o1 CKOpo
80% na moOmjy pak mojke. Y TaKBUM CIIy4ajeBUMa CE MOXE Pa3MHIIJbATH O MPEBEHTUBHUM
CYINKyTaHHM MacTeKTOMHjamMa ca pekoHcTpykuujom (Grann wu cap., 1998). TI'enercka
UCIHUTHBamka Tpeba J1a Majy 3a IUJb Ja Ce ONTHMHU3Yje CKPHHHMHT paKa JI0jKe KOJ MIIAJINX JKeHa
KOJ KOJHX IIOCTOjH TIOBUIIICHHW PHU3UK. PaHO OTKpHBame paka JOjKE U aJCKBaTHO JICUCH-C
oMoryhaBajy BHCOK IMpOIeHAT M3lieuema. JKeHama ca BeoMa BUCOKMM PH3UKOM O] paka JOjKe
MOXKE C€ CaBETOBATHM XEMOINPEBEHIMja WJIM IPEBEHTHBHA CYOKyTaHa MAacCTEKTOMHja ca
PEKOHCTPYKIIMjOM, alH je OJUTyKa WIAK Ha MalijeHTKUbH, HAKOH IITO jOj ce aJeKBaTHO U
JeTaJbHO 00jacHe pHU3ULIM, alk M JOOUT KOjy MNpEeBEeHTHBHA CyOKyTaHa MacTEKTOMHja ca
peKoHCTpYKIHjoM HOocH (Ariyan, 1995). Pana mpBa MeHCTpyaluja, KaCHa MEeHOIay3a, Hepahame
WK KacHa npBa Tpyanoha, mocie 30 roaune, ca coOOM HOCE BeOMa BEITMKM PU3UK OJ HACTAaHKA
paka pojke. llto je mepuox u3mely mpBe MEHCTpyalyje ¥ MEHONAay3e IyKH, TO je€ PU3UK 3a
HactaHak paka jaojke Behu (Hulka u Stark, 1995).

VYTuiaj opalHUX KOHTpAIENTHBa Ha HACTaHaK paka JIojke je nuckyradunad. bpojue ctynuje koje
cy paheHe HuUCYy TOKa3aje TOBHUINEH pPH3UK OJ paka Jojke 300r yrorpedbe OpamHuX
koHTpanentusa. Koy skena miahux on 45 roJuHa NpyUcyTaH je yMepeHO MOBUIIEH PU3HK O] paka
JI0jKe TOKOM MPUMEHE OpaTHUX KOHTpAIICNITUBA U HEKOJIMKO TOiHAa 1Mo npectanky (Le, 1999).

VY autepaTypu TOCTOje TIOIaIld O TIOBHUIIIEHOM PU3HKY OJ1 paka aojke, yak 30 - 40 % kop xeHa y
MEHOIIay31 KOj€ Cy y3UMaJle XOPMOHCKY (€CTpOreHy) CyncTuTyuujy. Mehyrtum, 6pojHu pagoBu
MOKa3yjy /Ja je PU3UK IMOBHILEH CaMO TOKOM Yy3MMama CYNCTUTYLHje M NpecTaje Mo HEHOM
npekugamy. CyNCTUTYyIMOHa XOPMOHCKa Tepamnuja ecCTpOreHHMMa M IpOrecTepoHuMa y
MEHOMAay3u yApYyKeHa je ca moBehanoM ydectanonthy paka gojke. Pusmk pacte ca IyKHHOM
y3umama XxopMoHcke cyrncrutyimje (Colditz u cap., 1999).

Bbpojue crynuje yka3yjy Ha 3Hauyaj HYTpPHIMj€ M TOja3HOCTH KOJ JK€Ha Yy MOCTMEHONAay3H y
HAcTaHKy KapuuHoMa jojke. IloBehan yHoc BuTammHa, moBpha u Boha ymamyje pHU3HK O]

Hactanka paka gojke (Newman u cap., 1996).
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1.2.1. lTamoxucmonowrxe xkapakmepucmuke BRCA 1 u BRCA 2 (Breast Cancer Genes 1 and
2) 3a6UCHUX KapuuHoma 0ojKe

3a kapIMHOME KOjU Cy TOBE3aHU ca MyTalujama y BUCOKO neHeTpabminoMm reny BRCAL (ewr.
BReast CAncer gene 1) je npumeheno aa cy sommuje audepeHToBaHd (XHCTOJIOMIKU Tpaayc 3),
nMajy Behu crenen jenapHux mieomopduzama kao u Behu 6poj MUTO3a y OTHOCY Ha CIIOpATUIHE
tymope (Garcia-Casado u cap., 2011). Oko 75% BRCAL 3aBuCHHX KapIHHOMAa Cy 10 THILY
WHBA3WBHU AYKTaJHU, ajld W aTUNWYHM MeayJapHu KapuuHomu cy uemhu kox BRCAL
3aBucHuX Tymopa (15%) y oxmnocy Ha cmopaguune ¢dopme (3%) (Lalloo u Evans, 2012).
HajyneuarssuBuja kapakrepuctuka BRCAL Besanmx kapuumnoma nojke (90% ciydajeBa) je
HEJI0CTaTaK eKcIpecuje crepouaHor perenrtopa 3a ecrpored (ER) koju mpencrarsba jeman of
Haj3HaYajHUX MPOTHOCTHYKKUX U MpenukTuBHUX Mapkepa (Mavaddat u cap., 2010). [oka3aH je u
HeJoCTaTak eKcrpecHje perentopa 3a mporectepon (PR) kao u Hmka yuecrasoct HER2
excrpecuje y nopehemy ca ciopaguunum odnmiuma. 1Ito ce True nponudepaTHBHIUX Mapkepa,
BUcOKa ekcmpecuja Ki-67, ka0 u BHCOK MHUTOTCKM HHAEKC, Takohe kapaktepumry BRCAL
3aBucHe kapuunome (Mangia u cap., 2011).

[TaTonoruja xkapumHOMA JI0jKE€ KOJ HOCHJIAla MyTalHja y IPYroM BHCOKO NMEHETPaOMITHOM I'eHy
y kapiuHomy nojke, BRCA2 (eur. BReast CAncer gene 2), Huje TOJIMKO KapaKTEPUCTHYHA KAO
kox BRCAL. BRCA2 3aBucHM TYMOpH Cy Cpelmh€ WIM HHUCKO TU(GEPEeHTOBAHU KapIMHOMHU
(xucrosomku rpaaycu 2 u 3) 0e3 moeehama jemapHux miacomopdusama, U Hemajy 00aBe3HO
noBehan murorcku muzaekc (Lalloo m Evans, 2012). JloOymapau KapimHOM Kao M JTyKTaJHH
kapipHoM in Situ (DCIS) cy npujaBibenn kao yemthu koq BRCA2 3aBucHHX Tymopa y OJHOCY
Ha BRCAL 3aBucue tymope. lllTo ce Tuue cratyca crepougnux peuenrtopa, BRCA2 3aBucHu
TyMOpHu uMajy cimdaH HuBO ekcripecrje ER u PR kao u copagmunn o6mmnu. [Tosehana HER2
excripecrja je perka koq BRCAZ2 Be3anux kapruHoMa ca ydecranomihy koja Bapupa ox 0% mo

3,9% (Mangia u cap., 2011).

1.3. BACKYJIAPU3AIIMJA TOJKE U JINM®HA IPEHAKA

KpB y mojky BehuHoM 0BOJIC BE BEIHMKE apTepHje: YHyTpallmka rpyaHa aprepuja (a. thoracica
/mammaria/ interna) koja ca cBojuM rpanama Backyiapusyje oko 60% TkuBa m0jKe, YriIaBHOM
CpeIuIbE JICNIOBE U JIaTepaiHa rpyaHa aprepuja (. thoracica lateralis) xoja Backymnapusyje oko

30% nojke, yriiaBHOM TOpH-€ H JIaTepaliHe JejoBe. Mamu Je0 KPBU y MIOjKY J0Ja3u IyTeM
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orpaHaka JpYrux apTepdja: TopakoakpomujaimHe, MehypebapHux, TmoOIONATHYHE |
topakoaop3aine aprepuje (Osborne, 2004).

Bencka apeHaxka 1mokasyje 3HauajHE MHIUBHIyaTHE pa3jiMKe, ajld yIJIABHOM IPAaTH apTEPUjCKy
Backysapusanujy. [TOBpIIMHCKM BEHCKHM CIUIET HAJla3d C€ y IOTKOKHOM TKHBY y T€Ye Of
JarepajiHe TpeMa MeAMjallHO] CTpaHHW, a KpB cKymba V. thoracica interna. Kps u3 nybokux
JIe7I0Ba JI0jKe APSHUPA Ce IMyTEeM OrpaHaka TPH BEHE: TO Cy YHYTpalllibha IPy/AHa BeHa, Ma3yliHa U
mehypedapue Bene (Rosen, 2001).

JlumdpHa npeHaxka J0jKe 3axXTeBa MOCEOHY MaKiky 300T yIIore KOjy UMa y MeTacTa3upamy paka
nojke. [Ipexo 75% numde, yriiaBHOM U3 JIaTepaTHUX KBaJlpaHaTa JApEeHUpa ce y TUM(HE YBOPOBE
nasymiHe jame wim akcwie (nodi lymphoidei axillares). Ocrarak naumde, yrimaBHOM U3
MeIHjaTHUX JIeIoBa I0jKe, APEHUpa ce WK y napactepHante sumbne usopose (nodi lymphoidei
parasternales) wiu y uBopoBe cympoTHE jA0jke, a Jumda H3 J0mHX jaeioBa y uBopose (nodi
phrenici inferiores). N3y3eB koxe OpanaBuiie U apeoie, duMda U3 KOXe I0jKe, APCHUpA ce y
akcuaapHe JuMdHe YBOpoBe, A0e 1yboke auMpHe uBopoBe Bpara (nodi lymphoidei cervicales
inferiores), numdue uyBopoBe wucnon kinaBukyae (nodi lymphoidei infraclaviculares) u

napacrepHaise JuMpHe yBopose (Rosen, 2001).

1.4. KTACU®UKAIINJA TYMOPA JOJKE

300r cioXeHe XHCTOJIOIIKE rpale Jojke, XUCTOreHETCKO MOPEKI0 TyMOpa y 0] MOXKE OMTHU:
EMUTETHO, ME3EHXMMHO U MEUIOBUTO. Y OKBHPY CBAaKe XHCTOTCHETCKE TPYIIe MOCTOje: OEHUTHH
(manmmuiaomu, ajgeHomu, ¢pubpoageHomu, dunoguu Tymopu), rpanmann (borderline- ¢unoxxu
TYMOpPH) U MAJMIHU TYMOPH (KapIMHOMH, CAPKOMH, KapLIHHOCAPKOMHU M MAJUTHU (QHIIOHU
TYMOPH).

[TocToje OpojHe Kiacudukamnuje KapiuHOMa J0jKe, MOYeB OJI OHMX KOj€ CE€ 3acCHUBajy Ha
XHMCTOJIOIIKUM KapaKTepUCTHKaMa TyMOpa, MPEKO MOJIEKYJIApHUX KIAaCH(PUKAIMOHUX CHCTEMA,
70 OHUX KOjH Y TIPBU IUIaH CTaBJbajy MHBA3WBHOCT WM Ouonomke ocooune tymopa (Scarff u
Torloni, 1998).

Hajuemrhun manuram Tymopu 1ojke Cy MOpeKiia enuTeTHuX henuja (KaplIUHOMH) y OJHOCY H
ocTaJie MaJIUTHE TYMODPE.

[IpBu KOpak y XMCTONATOJIOIIKOj AMJarHOCTHMIIM paka JOjKe je carjieJlaBambe CTEIEeHA HhEeroBe

WHBA3MBHOCTH, OJHOCHO Ja JIM je Yy MUTamky KapuuHoMm IN Situ wiu wHBa3uBHU. CTerneH
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WHBA3WBHOCTHU paka JI0jKe j€ OJ1 M3Y3€THOT 3Hauaja 3a BPCTY Tepalvje U 3a MPOTHO3Y JaJbeT TOKa
Oonmectn. HewHBa3WBHM, MHKPOMHBAa3MBHM ¥ WHBAa3WBHM KapIMHOMH mpeuHuka 10 10
MHUJIUMETapa, YMHe TPYIy Koja je o3HaueHa kao early (panu) xapuunom kon kora je moryhe
NPUMEHUTH MOUITEIHY ONEPalijy U OCTONepaTUBHY paanoTepanujy ocratka nojke (Silverstein,

1997).

1.4.1. Oopehusarwe knunuukoz cmaoujyma paka oojxke (TNM knacuguxayuja)

TNM kinacudukanyja ykjbydyje BeIMYHHY mpumapHe Tymopcke mpomere (T), 3axBaheHOCT
mumduux Hoayca (N) u ynasbene meracrasze (M).
TNM knacudukanmja Tymopa aojke npema CBerckoj 3apaBcTBeHoj opranusanuju (Mar-

kovi¢, 2013)

1.4.1.1. Knunuuka u namoxucmonowika knacuguxayuja npumapnoz mymopa (T)

T — BeMUMHA IPUMAPHOT TyMOpa!

TX - npuMapHa TYMOpCKa MPOMEHA C€ HE MOKE OJJPEAUTH
TO - mpumapHU TYyMOp HUje TOKa3aH

Tis - kapruHOM KOjU HUje mpobduo OazamHy MeMOpaHy

T1 - TymMOp Mamwu UM jeHaK o 2 CM

T1a: tymop nujamerpa 0,1 1o 0,5 cm

T1b: Tymop nujamerpa 0,5 1o 1 cm

T1c: Tymop nujametpa 1 10 2 cm

T2 - Tymop nujamerpa 2 10 5 cm

T3 - Tymop Behu ox 5 cm

T4 -Tymop k0ju HHOUITPHULIIE 3U]] TOPAKCA WU KYyTUC
T4a: 3axBarame 311a TOpaKca

T4b: ynuepo3ne mpoMeHe KyTuca J0jKe, ca UTICUIIATEPATHUM CATETUTCKUM KyTaHUM HOJAYCHUMa
WA OTOK KOKe

T4c: T4a, T4b

T4d: 3anaseeHCKH TYMOD

15
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Pernonasuu jumdHn HOqyCH:

Hazywnu (uncunamepannu). vatrepnekropannu (Rotter) iumpHE HOAycH Kao M OHHU YK

nasyliHe BeHE U HEeHHUX IPaHa, U TO:
- | HuBO: MMM(HH HOJYCH JIaTepaAITHO O] CIIOJbAIll-e MBUIIE M. pectoralis minor-a.
- 1l HuBO: MuMdHU HOycH u3Mel)y MeanjaiHe U JiaTepaiHe uBuie M. pectoralis minor-a

- 1l HuBO: MMM(HU HOJYCH y aleKCy Ma3yIlIHe jaMe ¥ MEIUjalIHO OJ MEIHjaliHe UBHIIE M. PEC-
toralis minor-a, kao ¥ MOAKJbYYHH M HAAKJBYIHH JIUM(HU HOMYCH.

Hooxkwyunu (uncunamepannu)

Jum@hnu nodycu Oysc uncunamepanne yHympauiroe mamapue apmepuje

Haokwyunu (uncunamepannu)

1.4.1.2. Knunuuka knacuguxayuja pecuonannux aumgnux ueoposa (N):

NX — HEemo3HAT cTaTyC perHoHATHUX JIUM(HUX HOTyCa

NO - numdHu HOLyC Y KOMe HUCY Hal)eHH CeKyHAapHU ACTIO3UTH

N1 — cexyHaapHH EMO3UT y MOOUITHOM HIICHIIATEPaTHOM MazyliHOM JuMmdHoM Hoxycy | u 1l
HUBOA

N2 - cekyHJapHH JIENO3UT Y MOOWMIIHOM HIICHJIATEPAITHOM Ta3ylrHoM JuMHOM Hoayey | m 1l
HUBOA, (UKCUpPAaHH, CIMBEHH WJIM YKOJIMKO IIOCTOJM  OYHMIJIEIHA  HIICHJIaTepaliHa
muMdaaeHonaTija IyK YHYTpalllbe MaMapHe apTepHje aqud 0e3 OUYUIJIeHUX CEKYHAapHHX
JIETIO3UTa Y Ma3yIIHUM JTUMGHUM HOTyCHMa

N2a - cekyHIapHW JCMO3WT Yy Ma3ylIHOM JUM(HOM HOAyCy/HOAycHMMa KOjH CY Cpaciiu
Mel)ycoOHO MM ca OKOJIHUM CTPYKTypama

N2b - cexyHaapHH IEMO3UTH CaMO Y KIMHHYKHM MPETJICIOM OYHIIICTHOM HOIYCY Y OKOJIHHHU
VHyTpalllkbe MaMapHe aprepuje, and 0e3 KIMHWYKKA OYMTIIEHUX CEKYHIApHHUX Jero3uTa y
Ma3ymHUM JUM(QHAM HOTYCHMA.

N3 - cexkyHIapHHU [ENO3UTH Yy HWICHJIATEPaTHOM MOJAKJbYYHOM WIIM HAJAK/bYYHOM JHUM(PHOM
HOJTyCYy, OKO YHYTpAIlll€ MaMapHe apTepuje

N3a - cekyHIapHU JACTO3UT Y MOAKIbYYHOM JTUM(PHOM HOTYCY

N3b - cexyHmapHH JEMO3UT y JUM(PHOM HOIYCY Ma3yIIHE jaMe MM OKO YHYTpAIllhe MaMapHe

aprepuje
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N3cC - cekyHaapHH IETIO3UT Y HAAKIbYYHOM JTUM(DHOM HOTYCY

1.4.1.3. Hamoxucmonowka knacugpuxayuja npunaoajyhux aumegpnux nooyca (pN):

pPNX — craryc npunanajyhux numbHUX HOTyCa HUJE TTO3HAT

PNO - npunanajyhu mumban HOTyC 6€3 CEKYHIapHUX JCTIO3UTa

PN1 — cexynmapuu neno3utd y 1 no 3 uncunmatepanna masyimHa JuM@Ha HOZyca, WIH
UICHJIATepalIHU 3aXBaheH CTpakapCKu HOMYC.

pN1mu - Mukpomeracrasa (10 2 Mm)

pNla - cexynnapuu neno3ut y 1 go 3 nazymna num¢pHa Hoxyca, 6ap jenan Behu o 2 MM

pN1b — 3axBahen crpakapcku TuMOHA HOAYC

pN1c - cekynmapuu neno3uT y 1 no 3 Homyca, MpuU 4YeMy Cy YHYTpalllbd HOMYCH ca
MHKPOMETACTa30M CTpaxxapcKor JIUM(pHOT HOIyca

PN2 - cexynnapau neno3utH y 4-9 urncunarepalHux Ma3ymHuX JUMQPHUX HOIyca

pN2a - cexyHaapHu Jaeno3uT y 4-9 mazymHux JIUM@HUX HOAYca, O]l KOJUX je jemaH MmpomMepa
W3HAI 2 MM

PN2b - cekyHmapHu ACMO3UT Y KIMHUYKUAM MPETJIeIOM €BUICHTHOM YHYTPAIIbEM HOAYCY, ajli
0€e3 CeKyHJIapHUX JIEM03UTa Y Ma3yIIHUM JUM(HUM HOAyCHMA.

PN3 - cexyHIapHU 1€N03UTH ONUCAHU KAo!

pN3a - cexynnapuu aeno3utd y 10 win Buie nasymHux muMpHuX Hopyca (Hajmame 1 u3naz 2
MM) WU CEKYHAPHHU JCTIO3UT Y MOJKJbYYHUM HOAyCHMa

PN3b - cekyHmapHH AEMO3UTH y MANNAOHIHOM YHYTpalllbeM THMGHOM HOIYCY 3ajelHO ca
3axBaheHUM Ma3ylnHUM JUM(HUM HOIYCOM WM CEKYHIApHH JETIO3UTH MPUCYTHU Y HajMame 4
na3ymHa HoAyca W y JUM(HHM HOAYCHMa Ca MHKPOMETAacTa3oM Y CTPaKapCKOM JHM(HOM
HOZYCY, a Koja HHje najxmaduiiHa.

PN3C - cexyHIapHU 1€NO3UT y HAJAKIbYYHOM JTUM(PHOM HOIYCY

1.4.1.4. Knunuuka u namoxucmonowka Kiacuguxkayuja yoabeHux ceKyHoapHux 0enouma

M)

M - yna/beHu CEKyHIapHU JEIO3UTH:
MX - nocrojame yaa/beHUX CeKyHIapHHUX JEMO03UTa HEMO3HATO

MO - 6e3 ynaJbeHUX CeKyHIapHUX JICTIO3UTa
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M1 — nocroje yaajbeHu CEKYHIAPHH JCTIO3UTH

1.4.1.5. Hocmojarwe pezudyannoz mymopa (R)

ITocTonepaTuBHO NOCTOjalk€ PE3UTyaTHOI TyMOpa O3HAYEHO je cioBoM R.

RX — He MOke ce yCcTaHOBHUTH Ja JIM MMa MaJIMTHUX henuja Ha MapruHaMma npenapara
RO — na nBMIIamMa pecekiyje HeMa MaTurHux henuja

R1 - MuKpoCKOICKY NpUCYTHO MAJIMTHO TKMBO HAa MaprMHaMa Ipernapara

R2 - MakpocKoOIICKH MPUCYTHO MAJTUTHO TKUBO Ha MapruHama mnpernapara

1.4.1.6. Cmaoujymu paka oojxke npema TNM knacugpurkayuju

Craaujym 0 T(6e3 npodujama 6asanue memopane), N(0), M(0)
Cramujym 1A T(1), N(0), M(0)

Cramujym 1B T(0), T(1), N(2mi), M(0)

Cramujym 1A T(0); T(1), N(1), M(0); T(2), N(0), M(0)

Cramujym 11B T(2), N(1), M(0); T(3), N(0), M(0)

Cramujym 1A T(0);T(1); T(2), N(2), M(0); T(3), N(0), N(1), N(2), M(0)
Cramujym 111B T(4), N(0), N(1), N(2), M(0)

Cramujym 111C T, N(3), M(0)

Cramujym IV TuN, M(2)

(TNM classification of breast cancer, 2010).

1.4.2. Xucmonowku munosu paxa oojke npema Ceéemckoj 30pasecmeenoj opeanuzauuju

Ha ocHoBy oxHoc MmanurHux henuja mpema 0Oa3anHoj MeMmMOpaHHM, KapUUHOMH MOTY OHUTH
HemHBasuBHu (in Situ), xoju He mpenaze Oa3anHy MeMmOpaHy, HJIM HHBAa3WBHH, YKOJHKO
npenase 0azanHy MmemOpany. CBeTCKa 37paBCTBEHa OpraHHU3alyuja je, 003MpOM Ha XHCTOJIOIIKU
THI TyMOpa, mpeaaoxuia cienaehy moaeny nuBasuBHuX kapuuHoma nojke (Tavassoli u Devilee,
2003):

> Jlykranau

» JloOynapHu

» TyOynapan
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WNuBazuBHU KpubpudopMHU
Menynapau

MyuuHO3HH

WHBa3uBHY nanwiapHu
WHBa3uBHU MUKpONANMIAPHU
ANOKpUHU

MeramnacTuuHu

borar nunuauma

CexperopHu

OHKOIIUTHH
AJleHOUTHO-ITUCTUYHU
Kapuunowm anmHapaux henmja
Caetno-henujcku, 6oraT rIMMKOT€HOM
Cebaneanau

Mayiurau MUOENUTEINOM
MykoenuaepMouIHu

CKBaMO3HHU

YV V.V VYV V V V V VYV V V V V V V V V V

AI[CHOCKB&MOISHI/I

Jlommjy mporHo3y umajy AYKTaIHU KapLUUHOM, JIOOyJIapHH W MEIyJapHH, JIOK HEWTO O0Jby
MPOTHO3Y UMajy TyOyIapHH, MyIIMHO3HU U KpuOpudopmuu kapimaom (Elston u cap., 1998).
JIyKTaJlHU KapIMHOM je Hajuelmhu THUI paka Jojke, koju yuHM yKymHo 80% cBHX KapuuHOMa
TI0jKe.

JloOymapHH KapUHOM je Ha APYrOM MECTY IO Y4eCTaJIOCTH Mel)y MHBa3UBHUM KapIUHOMHMA
J0jKe 1 Ha wera oTtmana oko 10% cBux kapimHOMa J0jKe.

Menynapuu kapuuHom ce uenthe cpehe kon mnahux sxena xoje cy Hocuoiin BRCAL u BRCA2

MyTallyja, 0K j€ MyIIMHO3HH KapLUHWHOM 4ellhu Ko/ CTapujuX >KeHa.
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1.5. HPO'HOCTHUYKHU U ITPEJJUKTUBHU ®AKTOPU PAKA TOJKE

Ilpoznocmuuku paxmop je TEpMHUH KOjU MOKa3yje Ja Cy HeKe 0COOEHOCTH Tymopa u joMahuHa
y BE3W ca MPUPOJHUM TOKOM OOJIECTH M HEHHM HCXOJIOM, alli y OJCYCTBY Tepamuje. Y TOM
KOHTEKCTY MpeACTaBba MapKep 3HauyajaH 3a penanc Oonectu. IIpeduxmuenu ghaxmop je
TEPMUH KOJU C€ KOPUCTH y KOHTEKCTY OJroBOpa TymMOpa Ha OAroBapajyhu TepamujcKu
MojanuTeT Jedema. OBM (akTopu 3aBHCE O KapaKTepUCTUKA CaMOI TyMopa, Kao u
KapaKTEepUCTHKA CaMOT MallfjeHTa, a HBUX0Ba MJICHTH(HUKAIMja MOXKe moMohu y onpehuBamy
HajOOJbeT MHAMBUIYAIHOT TEPAIMjCKOT MOJAIUTETa JIeUeha 3a cBakor nanujeHta. [locebno je
BaXHA HACHTH(HKAIMja BUCOKOpU3WYHE Tpyle manujeHara. [IporHo3a paka Jojke je BpJIo
pa3nuuuTa, Te ce M300p HAjIPHUKIAJHUjer TepanujcKor MPUCTYNA MPOLEHYje HHIMBHIYATHO
npeMa YHTaBOM HH3Y NMPOTHOCTUYKUX (pakTopa. [IporHoctnuku (akTopu KO paka J0jKe MOTY
ce TIOJIeNITH Ha OHE TPaIWIIMOHAIHE U HOBHje KOji 00yxBaTajy HU3 (aKTopa O] KOjUX Cy MHOTH
JOIII TIpeIMEeT UCTIMTUBAka U KIIMHUYKUAX CTYAHja. Y PYTHHCKO] KJIMHUYKO] TIPAKCH, y YIOTpPeOH
j€ HEeKOJHMKO TOOpO TMO3HAaTUX MPOTHOCTUYKHMX U MPEAMKTUBHHUX (DAKTOpa KOjU Cy BaXKHH Y
n300py oxaromapajyher TtepanmujcKor MoOJajMTeTa Jedea a TO Cy: BEIUYMHA TyMOpa,
3axBaheHOCT JIMM(HUX YBOPOBA MA3YIIHE jaMe, MPHUCYCTBO YAaJbeHUX METacTasa, eKCIpecHja
ectporeHckux u mporectepoHckux penentopa (ER/PR), HER-2 craryc, xucTonomku rpamyc
TyMopa, uHjekc npoaudeparuBHoctu henuje Ki-67 u nmpucyctBo imMm¢oBacKkynapHe UHBa3Mje

(Cardoso u cap., 2013).

15.1. Beauuuna mymopa

Bennunna Ttymopa je jeqaH o4 3HAYajHUJUX MPOTHOCTUYKHMX (aKTopa, IMOTOTOBO KOJ
NaljeHTKNkba ¢ HEeTaTUBHUM Ma3ylIHUM JIMM(GHUM 4yBopoBHMa. M3Mely BenuunmHe Tymopa M
MIPEXHUBJHEHA TIOCTOJU TIO3UTHBHA KOpENaIyja, OJHOCHO MAIMjeHTKUE ca MambHM TyMOpHUMa
umajy 60spy mporuo3y. [leroroaumma cromna penuansa je npuommkao 10% 3a manujeHTkumbe ca
TymopoM MamuM oa 10 munmmerapa, a mpubmmwxHo 30-50% 3a one ca tymopom ox S0
muumerapa u Buiie (Tot u cap., 2002). 3a Tymope mame o 10 MM, yoOudajeHH MPOrHOCTHYKU
(dakTopH, Kao ITO j€ XHCTOJOIIKH TpaayC, HHUCY JOBOJHAHH JIa CBPCTA]y MAIlMjCHTKUILE Y
pa3nuunTe MPOTHOCTHYKE KaTeropuje. Y OBHM cilydajeBuMa, Hoctojame yapyxkenor DCIS,

HETOBa PaclpoCTPamEeHOCT U WeroB rpanyc (G) cy 3HayajHUM NMPOTHOCTHYKU (akropu. Mamm
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WHBa3WBHH TyMop yapyxkeH ca ekcrensuBHOM DCIS G.Ill kommoHeHTOM MMa JIOIIHjy TPOTHO3Y
ox manux Tymopa 6e3 DCIS unu ca DCIS G.I (Fisher u cap., 1993).

Bennuuna Tymopa je, mpeIuKTUBHHU (DaKkTop 3a cTaryc JUM(HUX YBOPOBA MAa3yIIHE jaMe, ald U
HE3aBUCTaH NPOTHOCTUYKH (PAKTOp KOJA NalnMjeHaTa ca HETaTUBHUM CTaTycoOM JHUMQHHUX
YBOpOBA. PYTHHCKM ce KOpUCTH NpH OJUTy4MBamy O TPUMEHH aJjyBaHTHE CHCTEMCKE Teparmje.
[TanujenTn ca HETaTMBHUM JIMM(HUM YBOPOBHMA IMA3yIIHE jaM€ U TYMOPHMA BEIWYHHE JI0/WIIN
luM mpencraBsbajy Ipyly ca HajIOBOJFHHJOM IPOTHO30M KOjU HE OM HMMaid KOPUCTH O
IpUMEHE aJjyBaHTHE CUCTEMCKE Tepamuje. 3a mauujeHTe ca Tymopuma 1-2 um Tpeba
Pa3MOTPUTH MPUMEHY ajjyBaHTHE Tepamuje, jep KOJ HUX MOCTOJH PHU3UK 3a I0jaBy YAa/beHUX

Meracrasa o npeko 20%.

1.5.2. 3axeéahenocm numgnux ueoposa nazyuine jame

OBo je jemaH o HajBaKHUJU MPOTHOCTUYKU (PaKTOpa KOJ MallMjeHTKHUIba Ca PaKOM JI0jKe KOju
ykazyje Ha BepoBaTHOhy peuuamBa OojecTH, Takohe mpeiacTaBjba 3Ha4ajaH Mapamerap IpU
CEJICKIIMjU TAlMjeHTKUba KO/ KOjUX Tpeba NMPUMEHUTH aJjyBaHTHY Xxemuotepamujy (Schnitt,
2001). Heomixonan je nperiien 6ap 8-10 nmuMdHUX HOAyca Ma3yIlHe jaMe 3a aJlcKBaTHY MPOIICHY.
Pusuk mojaBe peuuaMBa M YKYIIHO TPEXKUBIBEHE 3aBHCE 0J] Opoja 3axBaheHHX JTUMQPHHUX
YBOpOBa Mas3yuiHe jame. [lanujeHTKUIbE€ ca HEraTUBHUM JUM(GHMM YBOPOBHMA Ia3yIIHE jame
MMajy TIETOTOJUIIEe MPESKUBIbCHE Oe3 pemarica Oonectn mpeko 80%, a ako Cy YBOPOBH
MIO3UTHUBHH, PEXKUBIbEHE je uctoa 65%, 0MHOCHO MPOTHO3a je JIomHja mTo je Opoj 3axBaheHnx
muM@Hux yBopoBa Behu. HuBo 3axBheHocTn numM@HHX yBOpoBa Takolhe je MPOrHOCTHYKU
3Ha4yajaH. MeracTaze y BUIIM HUBO aKCWJI€ M ameKC yKa3zyjy Ha JouHMjy nporsosy. Hakon
masyxa, JIpyro IO BaXHOCTH JIPEHAXHO NOJpydYje je y auMdHEe YBOpPOBE MYy YHYTpAIIHkhe
MamapHe aprepuje. OHm cy 3axBaheHn ykynmHo y 22% ciydajeBa, yemhe Kox Tymopa y
Me/IMjaTHoj TOJIOBUHH JI0jJKE€ U KOJ MO3UTHBHE akcuie. CynpakiiaBUKyJlapHu JUM(HU YBOPOBH
3axBahenu cy y oko 20% ciyyajeBa ca MO3UTUBHOM aKCHUJIOM, a TOTOBO HMKAJl HUCY 3axBaheHH
kox HeratuBHe akcuiie (Andea u cap., 2004).

Craryc nuMHUX 4YBOpOBa Ma3yllHE jaMe ceé OOMYHO MpOIeHYje UHTPAONEPaTUBHO METOAOM
Ouorcuje CeHTHHEN JUM(HUX YBOPOBA WM HAKOH JUCEKIMje Ma3ylIHe jaMme, 003UpoM Ja je
KJIMHUYKaA eBaylyalldja HempenusHa. Jlepunuine ce kao 6poj MO3UTHUBHUX y OJHOCY Ha YKyIHaH

O0poj MMM(GHUX YBOPOBA JOCTABJLEHUX HA TIPETIIC]I.
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BennumnHa MeTacTaTCKUX JAEMO3UTa Y TMM(MHOM YBOPY JCHHUHUIIE CE KAO:
- m3osioBane Tymopcke hemmje (ITC), ako cy meracraze < 0.2mm,
- MHKpoOMeTacTa3se, ako cy Meracrtaze >0.2mm, a <2mm,

- MaKpoMeTacTa3e, ako cy Meracrese >2mm.

3HavajHUja TPOTHOCTHYKA MH(pOpManHja 100Hja ce Ha OCHOBY Opoja METacTaTCKUX JIMMQPHUX
YBOpPOBA, HEro0 Ha OCHOBY CaMmoOr' MPHUCYCTBA/OACYCTBAa METAacTa3a y PETHOHAIHUM JTHUMQPHUM

YBOpPOBHUMA.

[TarujenTu ce npema Opojy 3axBaheHux TUM(GHUX YBOPOBA JICTIE Y Uemupu zpyne:.

| rpyna, ca 0 3axBaheHnx MMMQHUX YBOPOBA,
Il rpyna, ca 1 1o 3 No3UTUBHUX TUM(PHUX YBOPOBA,
1l rpyna, ca 4 1o 9 no3uTHBHUX JTMMPHUX YBOPOBA,

IV rpyna, ca 10 u BumIe N03UTUBHUX JTUM(HUX YBOPOBA.

Cratyc numMpHUX YBOPOBA Ma3yIIHE jaMe je apaMeTap KOjHu ce y3uMa y 003Hp MIpH OJUTy4UBaby
O TpPUMEHHU aJjjyBaHTHE CHUCTEMCKE Tepamnuje. AJjyBaHTHAa CHUCTEMCKa Tepamnuja, Ipema
OHKOJIOIIKUM IpenopyKkama, WHIUKOBaHAa jeé KOJ CBHUX HalijeHara ca MO3UTHUBHUM JHUM(PHUM

YBOPOBUMA aKCUJIE, jep KOJ WuX cTome peruausa y 10-rogummem nepuoay roctuxy 70%.

1.5.3. IlIpucycmeo yoawvenux memacmasa

Meracrazupame ce AeduHHIIE Kao IUpEmhe henuja paka o7 MPUMapHOT TYMOPa M CTBapame
CEeKyHJapHOT JIeT03uTa Ha yaasbeHoj tokauuju (Chambers u cap, 2002).

Meracrazupame ce cacToju 0]l Hh3a BEOMa KOMIUIEKCHUX KOpaka, a henuje kaHiepa Mopajy aa
caBJa/ajy CBaKM KOPaK y TOj KacKaJu Kako OW JONUIO JO HACTaHKAa MeTacTaTckor Tymopa. OBu
KOpaly YKJbydyjy T3B. O€r o MpUMapHOI TyMopa (eKcTpaBaszanuja), JUMQPHY WM XeMaTOreHy
JIMCEMHHAIIN]Y, TIPEKHUBIbABAE Y IUPKYJIAIHjH, EKCTPaBa3allijy Ha CEKYHAapHY JIOKaJIH3alujy,
pacT ¥ CTBapame MUKPOMETAcTa3a Ha CEKYHIapHO] JIOKAIMj1, HacTaBaK pacra y3 obe30ehnBame
aJleKBaTHE BacKyJIapHu3allfje U CTBapamke KIMHUYKH JeTekTabmiHe makpomeractaze (MacDonald

u cap., 2001) (Swartz u cap., 2001). IIpucycTBO yma/beHMX MeTacTa3a je JJOKa3aHO
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Haj3HAYaJHUJU TPOTHOCTHYKH (akTop. XemaTOreHe MeTacTa3e BOJE T'e€HEPAIU30BaHO]
JTMCEMUHALIM]M PakKa J0jKe€ y KOCTH, Tutyha, jeTpy, jajHHKe, HaaO0yOpekHe Xkie3je, IUieypy U
npyra mecra. Hajuenthe 3axBahene koctu cy pebpa, 100amCKe KOCTH, KHUMEHH MPIIJBEHOBH,
XyMepyc ¥ KJIaBHKyJda. Meractaze paka JOjK€ Yy KOCTH Cy, CIHYHO JPYTUM THUIOBHMA
KapuuHoMma, Hajuemthe ocreonmutnuke (Edge m cap., 2010). Ykomuko je meracrarcka 6oject
NpHUCYyTHA CaMO Y KOCTMMa, TaKBe NAIMjEeHTKUEE HMajy 00Jby MPOTHO3y HEro OHEe ca
BHCIIEPATHUM MeTacTa3ama.

Pak nojke mma mocebaH apUHHUTET 3a METacTa3Wpame y peruoHanHe jquMQHe YBOpoBe, Mmiyha,

JeTpy, KOCTHU U MO3aK.

1.5.4. Excnpecuja ecmpozenckux u npozecmepouckux peuenmopa (ER/PR)

Penientop 3a ecrpored (ER) um pemnentop 3a mporectepon (PR) cy HajBuiie u3ydaBaHd
OMOXEMH]CKU TapaMeTpu MPOTHO3e/IPeauKIIije TOKa O0JecTH KOJl MalujeHata o00OJelux Oj
paka nojke (Saez u cap., 1983). ITo3uato je ga 50 - 80% mnamnujeHara 060IeNUX O paka J0jKe
canpke MepspuBe KoHUeHTpamnuje ER. PR ce yrmaBHOM excnpuMupa 3ajeJHO ca M MPH BHUIINM
KoHIeHTpanujama ER. Oko 75% paka mojke je XOpPMOHCKH MO3UTHBHO. XOPMOHCKH PELETITOPH
KO/ paka JI0jKe HEMajy caMO IIPOTHOCTUYKY Beh M MpeuKTUBHY 3Hauaj. TyMOpHu KOjU Cy BUCOKO
XOPMOHCKH TO3UTHBHU O0Jbe he pearoBatu Ha XOPMOHCKY Tepamnujy O OHMX KOjU cy ciabo
xopMoHcku mo3uTuBHU. ER HeratuBuu (ER-) Tymopu Gosbe pearumpajy Ha XemMuoTepanujy y
omnocy Ha ER mnosutuBne Tymope (ER+) (Henderson u Feigelson, 2000). IMamujentu ca ER+
TyMOpHMa UMajy JIy’Ke IpexHuBIbemhe 0e3 penanca 6oecTH y oaHocy Ha oHe ca ER- TymopumMa.
ER+ tymopu venthu cy ko cTapujux skeHa, yemthe cy 106po audepeHToBaHH, HUXKE MUTOTCKE
aktuBHOCTH. Oko 5% xkapumHoma nojke cy ER- PR+ mro ce moxe o0jacHUTH WM JIaXHO
HEeraTuBHUM pe3ynrtaToM y oapehuBamy ER nin cunreza PR moxe Outu mHAyKOBaHA HE3aBUCHO
0]l ECTPOTeHCKHX perenTopa. 3Hayaj PR kao He3aBUCHOT MPOTHOCTUYKOT (akTopa je BpJo Maia
(Layfield u cap., 2006).

Craryc ER/PR kox paka jgojke je Mohan ¢axTop Mpeaukiidje Toka 0O0JeCTH KOjH yKasyje Ha
e(UKaCHOCT MpUMEHE aJijyBaHTHE XOpMOHCKe Tepamnuje. Knunnuku 3Hauaj ER ce omHocu Ha
YUIEHUIY Jla HErOBO MPUCYCTBO HJIEHTH(UKYje TyMOpEe KOjHU CYy OCET/bHBH Ha JIEIOBame
ectporeHa. JlokazaHo je na oxko 55% mnanMjeHTKHEa 00OJNENIMX OJ] paka J0jKe, KOoje HMajy

no3uTHBaH cratyc ER, moBosbHO oroBapajy Ha ajgjyBaHTHY XOpMOHCKY Tepanujy (Early Breast
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Cancer Trialists'Collaborative Group, 1998). ITanujeHTKHIbE Ca MO3UTHBHUM cTarycoM ER y
TyMOpHMa MMajy JIy>)KM MHTEpBaJ JIO TOjaBe penarica 0OJIECTH HAKOH MPHUMEHE Teparvje, TyKe
MIPESKUBJbABAKE HAKOH TOjaBe perarica OOJECTH W 3Ha4ajHO 00Jbe YKYITHO MPEKHUBIHABAE, Y
nopehemy ca malujeHTKubaMa Koje uMajy TyMope ca HeraTuBHHM craTtycoM ER. Ako Tymopw,
nopen ER, caapxe u PR, oaroBop Ha HeKy BPCTY aJljyBaHT€ XOPMOHCKE Tepanuje je IpucyTaH y
oko 75 - 80% cayuajeBa (McGuire u cap., 1997).

W3 oBora ce MoXe 3aKJbYy4YHMTH Ja C€ CTaTyC CTEPOMIHHUX PEIENTOpPa MOKE KOPUCTUTH Kao
dakTop mpemukije 3a eukacHOCT ajujyBaHTHe xopMmoHcke Tepanuje (Tamoxcuden). (Early
Breast Cancer Trialists'Collaborative Group, 1998). CBe mnamujeHTKHI-E Ca IMO3UTHBHUM
CTaTycOM CTEPOHMIHHUX pEIENTopa, KOje je OINpaBJaHO JICYUTH aJ[jyBAHTHOM CHCTEMCKOM
TepanujoM, TMpernopyka je na Oyay JiedeHe M XOPMOHCKOM TEpamujoM, OCHM aKoO IIOCTOje

KOHTpauHIUKaIH]e.

1.5.5. HER 2 emamyc

HER2 je mporenH KoOju TOCTOjU Ha TOBPIIMHH MOjenuHUX henmja paka nojke. Kommpa ra
nporoonkoren ERBB2, nonmpan Ha apyrom kpaky xpomoszoma 17 (17912). HER2/neu onkoren
je aMIuM(UKOBaH W/WIM NPEKOMEpPHO eKchpuMmupaH koj oko 20% ciydajeBa paka J0jKe U
3Ha4yajaH je€ MPOrHOCTUYKU (PAaKTOp 3a pEeUMIUB U JIOIIE MPEXKHUBIbABAKE, HAPOUUTO KOJ
narfjeHara ca Mo3UTUBHUM akcuiapHuM ctatycom (Prati u cap., 2005)

HER?2 npotenn nma BakHy yJIOTYy Yy pacTy | NpexuBibaBamy henmmja. C 003upom aa je jeman of
¢dakTopa Koju oapehyje Tepanujcku MpUCTYN y Jieuewy paka nojke, HER2 craryc ce pyruncku
oapehyje KoJ cBakor MHBa3sUBHOI paka jaojke. 3a oxapehuBame HER2 craryca kopuctu ce
MMYHOXHCTOXEMH]a: JIoAaBame antuTena Ha HER2 mporenn noBoau 10 mpomeHe y 60ju y30pka,
IITO ce MocMaTpa MUKPOCKOIIOM U o3HavaBa kao 0, 1+, 2+, wim 3+. OBoMm MeTo1oM ce onpehyje
3ampaBo O6poj HER2 nporennckux peuentopa y henujama paka.

Kapuunomu nojke kol kojux je nojauana excupecuja HER 2 nasusajy ce HER 2 nmo3utusHu, a
octasm HER 2 neratmBan. HER 2 neratwBHEM kapumHOMH HeMajy IuibaHy Tepanujy. HER 2
MO3UTHBHU KapIIMHOMHU MOTY OMTH JICYCHH IIMJHaHUM MOJICKYJICKMM areHCHMa Kao mro je Her-
ceptin® (Salomon u cap., 1987).

[TosutuBan HER 2 cratyc yapyxeH je u ca 1pyrum (hakropuma Jiolie IporHos3e paka Jojke, Kao

IITO Cy MO3UTHBHU JHUM(HHU 4YBOpPOBH, Behw mHpoMep Tymopa, JIOII CTENEeH XHCTOJIOIIKE
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nudepeHnyjanmje, BUCOKa MpoiudepanioHa CToma W HETaTUBaH ECTPOTCH M IMPOTeCTEPOH

peuentopuu craryc (Cianfrocca u Goldstein, 2004).

1.5.6. Xucmonowrxu zpadyc mymopa (G)

Xwucronoriku rpaxyc Tymopa (G) uMa 3a nusb 1a yKake Ha Mamby WK Belly arpeCHBHOCT TyMOpa
M caMHUM THM TIPEJCTaBJba j€JaH OJI CTaHJAPIHUX NPOTHOCTHYKHX (akTopa, HAPOUHTO 3a
uHBa3uBHe KapiuHoMme Behe ox 10 mm. Ipunmkom oapehmBama xucronomkor rpaayca (G)
aHAIM3UpPajy ce TPU 0COOMHE TyMoOpa, Koje ce kiacudukyjy ox 1 go 3: 1. hopmupame TyoOyna, 2.
HyKJIeapHu nojaumopduszaMm u 3. 6poj muTo3a. XHUCTOIOMIKK Tpaayc M3padyyHaBa ce u3 30upa

0omoBa u3 yera npowusiase rpaaycu (Fisher u cap., 1993):

G1 (mo6po mudepentoanu) - 3 10 5 6010Ba
G2 (ymepeno nudepentoBanu) - 6 1o 7 6010Ba
G3 (cmabo nudepenroBanm) - 8 10 9 60/10Ba

Jlobpo audeperroBanu Ttymopu (Gl) uMajy NHETOTOAUIIBE MPEKHBIbABALE y OKO 75%
cllyyajeBa, a JieceT roJuHa npexuBu oko 47% mnauujeHTkumba. Ca yMepeHo TudepeHTOBaHUM
tymopuma (G2) mer roauHa HpexHBU OKO 53% marMjeHTKUba, a JeceT IONHa MPEKUBH OKO
27%. Y rpynu naimjeHTKHmba ca ciado audepentoBanuma Tymopuma (G3) met ronquHa npexxuBu
31%, a necer romuna upexuBu 18% (Fisher m cap., 1993). IIporHocTHuka BpEIHOCT
XHMCTOJIOLIKOT Tpajiyca pacte y KOMOMHAIM]H C APYTUM MPOTHOCTHUKUM (PaKTOpuMa Of KOJUX Cy
HajBRXHUJU BEJIMYMHA TYMOpPAa M XUCTOJOMIKM cTaTyc JUM(QHUX uyBOopoBa. BehuHa crynuja je
MOTBPAWIIA Ja TAlMJeHTH YUjH Cy TYMOPU BHUCOKOT Tpajyca, OHOCHO ciiabo AudepeHTOBaHH,
nMajy Behu pusuk 3a penarnc 60JeCTH 0/ OHUX YHjU Cy TYMOPH HUCKOT Tpajayca, OJHOCHO T00po
mudepentoBanu (Contesso u cap., 1987).

XUCTOJNOMIKH I'PaAycC je 3HauyajaH MPOTHOCTHYKU (PaKTOp U 3a YKYIHO MPEKHBIbABAIE, KAKO 32
MaIyjeHe ca MO3UTUBHUM, TaKo W 3a MAlMjeHTe ca HETaTWUBHUM CTaTyCOM JIMM(HHUX YBOpOBa
(Fisher u cap, 1993). YcraHOB/bEHO je Ja aJjyBaHTHA XeMHOTEpanuja AOBOAU 10 3HAYAJHOT
noOoJblllaba TOKa OoJecTH KoJ OOJIeCHMKAa ca HEeraTMBHMM Kao M OHHUX Ca TO3UTUBHUM
CTaTycoM JMM(HHUX YBOpPOBAa KOjU HMajy ciabo audepeHToBaHe Tymope, y mnopehemy ca

nanujeHTuMa Koju uMajy noopo audepentoBane tymope (Davis u cap., 1996). 3nauu, BUCOK
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XUCTOJIOIIKKA TPaayc MOXE Ja yKake Ha O00J/pM OAroBOp TMalMjeHTa Na ajjyBaHTHY
XEMHUOTEPAIH]y.
Hajsehn mporHocTnuku 3Hauaj, UMa KOMOHMHALHMja TpH omucaHa (akropa: cTaTyc JUMQHHUX

YBOpPOBA Ma3yIIHE jaMe, BeIMYMHA TyMopa u xuctosomku rpaayc (Shek u Godolphin, 1998).

1.5.7. Hnoekc nponughepamuenocmu henuje Ki-67

Ki-67 je jemapHu mpOTeHH KOjU Ce JOBOJHM Yy Be3y ca hemujckom mposudeparujom. Mumekc
nponudeparuBHocTu henuje ce yoOpaja y mporHocTuuke ¢akTtope 3a pak jojke. TymMopu koju
uMajy Behy nponudepaTuBHy aKTUBHOCT MMajy JIOILIUj]y IPOrHO3Y U Kpahu MHTepBai 10 MojaBe
penanca 6onectu (Yerushalmi u cap., 2010). V y3opuuma HOpMmanHor TkuBa nojke Ki-67 ce
eKcrpuMupa y HuckoM npoueHty (<3 % henuja) kon ER neraruBuux henuja. Ctyamje xoje cy
UCTIMTHBAJIE MPEIUKTUBHY 3Ha4a] MapKepa mpoiudepanuje Ko/ MalyjeHTKHba Koje ¢y mpuMalie
XEMHO WJIM CHIOKPHHY Tepamujy, HUCy mokasane jaa ce mporerH Ki-67 Moxe cmarpartu
CaMOCTAJTHUM IPEIUKTOPOM OJroBOpa Ha Tepanujy. JeqHa on merona 3a oapehuBame crerneHa
nponudepanyje y TyMOpy je UMyHOXHCTOXeMHjcKa, kKopuinhemeMm aHTH-Ki-67 aHTHTena koje
Mapkwupa jeapa y csuM (azama hemujckor nukiayca ocuMm GO u pane Gl dasze (Keshgegian u
Cnaan, 1995).

IIpema npenopykama Ct. I'anen koHceHzyc koHdpepenuuje u3 2009. ronune nposmdpepaTuBHU
Ki-67 nnaexc y kapiumHoMuMa Jojke Moxe jaa Oymae: 1) auzak (1o 15%), 2) cpenmu (16-30%) i
3) Bucok (mpeko 31%), Tako 1a cy npenopydene rpannyre Bpeanoctu 15% umu 30%.

Ki-67 mnO3MTHBHOCT yKa3yje Ha BHCOK pH3HK OJ I[0jaBe penarnca OOJECTH U JIOLIHje
NpEeKUBIbABARE MalMjeHata ca pakoM aojke. Ha kondepenuunju y Ct. INaneny 2013. roaune Ki-
67 je mpenopyueH 3a onpehuBame creneHa NpoauepaTHBHOCTH U Pa3IMKOBambe JTyMUHAT A 0]1
aymunan b paka nojke (Untch u cap., 2013). Behwuna yuecnumka Cr. TaneH KoHCeH3yc
koHpepenimje 2013. roaune cnoxuam cy ce  na Ki-67 tpeba y3eTd y 003up HpH JOHOUICHY

OUTYKE O MPUMCHU aI[jYBaHTHe XeMI/IOTCpaHI/Ije KOona HOje):[HHa‘{HI/IX HaI_II/IjCHaTa.

1.5.8. IlIpucycmeo numdgposackynapne unsaszuja

JlokazaHo je nga je nuMQoBacKylapHa HMHBa3HMja jaKk MNPEAUKTOp 3a 3axBaheHOCT TMMQHHUX

YBOpOBa Ma3yuHe jame. Buiie crynuja je mokasano J1a Hajla3 TYMOPCKUX henuja yHyTap JyMeHa
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KpBHUX WM JUM(HHUX TPOCTOpa 3HAYMW JIOMIHM]y TMPOrHO3y. BackymapHa mHBa3uja HaheHa je y
rOTOBO YETBPTHHHU CiTy4ajeBa paka JIojKe, a yemhe ce BUIU Koj ciaadbo audepeHToBaHuX, Behux
TyMOpa, y3 AYKTaTHU WHBAa3MBHU KAPIMHOM, T€ Yy CIydajeBUMa Ca TO3UTHBHOM AaKCHJIOM.
[lepuneypanHa WHBa3Wja je OOMYHO MPUCYTHA Y TYMOpPHMMa BHCOKOT XHUCTOJIOIIKOT Tpajayca,
gecto y3 JauMmdarnuky wuHBa3Wjy. [lo cama HHje OKa3aHO Ja TIpEICTaB/hba HE3aBUCAH
nporuoctuyku daxrop (Elston u cap., 1998).

JIumpoBackyaapHa MHBa3HMja jeé U MPOTHOCTUYKH 3HAa4YajHA 3a yAaJbeHy MPOTrPEcHjy paka JojKe
KO/ TaIlfjeHaTa ca HETaTMBHUM CTaTyCOM JHUM(HHX YBOPOBA IMA3YIIHE jaMe, KOJU HUCY MMaJH
aJjyBaHTHY cucTteMcky Tepanujy. Kon mamujenra 6e3 numdoBackyinapHe uHBasuje, cromna 10-
TOUIIET MPEKUBJbaBakba 0e3 MmojaBe ynabeHMX Meractasa je oko 90%, a 3a mamujeHte ca

muM(pOBACKYJIATHOM WHBA3HjOM CTOTIA MPEKHUBIbaBama u3Hocu oko 70%.

1.5.9. Monekynapna knacugukayuja paxa oojke

[Ipumena monekynapHe kiacudukalmje paka qojKe y mpolecy onabupa oarosapajyhe tepamuje
j€ jako mpHCyTHA y TIOCIEIBbIX HEKOIUKO ronHa. Ha 0CHOBY MeHCKHX €KCIIPECHOHUX Mpoduiia
HacTaJla je MOJIeKyJlapHa Kiiacu(uKainja paka JojKe, Koja KapIMHOME TIO3UTHBHE Ha XOPMOHCKE
pelenTope A€M y ABe rpyrne: JyMuHan A u dymuHan b, a kapurHoMe HeraTUBHE Ha XOPMOHCKE
peuentope Ha HER2 + no3utuBHu u 6a3anonau tTun. OcuM CIOMEHYTHX TUIIOBA, Y JIUTEPATYPH
ce CIIOMHIbY M THIT TyMUHaI L] 1 THI KapunHOMa CIIMYaH HOPMAJTHO] JOjIH, aJli OB THUTIOBU Cy
jour yBek ciabo nedpunucanu (Geyer u cap., 2012). OBa knacudukanuja je u3BeaecHa Ha OCHOBY
eKCIpecHje ecTporeH U mporectepoH peuentopa, HERZ2 penenrtopa u mnponudepaTuBHOr

unnekca (Ki-67):

JIYMUHAJIHU A THUII: (ER nosutuBaH, PR nosutusan, HER2 neratusan, Ki 67 <14%)
JIYMUHAJIHU b THUII: (ER nosutusan, HER 2 weratusan, Ki 67 >15% uau PR>20%)
HER 2 IO3UTUBHMU THUII: (ER neratusan, PR neratuBan, HER 2 mo3utusan)
TPOCTPYKO HETATUBHM THUII: (ER neratuBan, PR neratuBan, HER 2 HeraTuBan).

Jlymunanau A Tun paka nojke, yuHM Bume o 40% cBHX THMOBa paka Jojke, OOMYHO MMa
Bucoky ekcrpecrjy ER, Hucky excnpecujy HER-2 penenTopa, kao m HH3aK HHBO €KCIpecHje

Mmapkepa nponudeparuje Ki -67, mame ox 14%. KapuuHoM 10jKke TyMHHATHOT THIA A, 0OUYHO
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MMa HUCKH XHCTOJIOIIKH T'PayC, 1la OBaj THUII TyMOpa KapaKTepuille HajooJba MPOTrHO3a O0JIECTH
y OJIHOCY Ha JIpyre THIOBe paka faojke (Sotiriou u Pusztai, 2009). KapuuHoMu TyMHHAIHOT THIIA
b yrmaBHoM mmajy nosutuBHe ER m ammmuduxammjy HER-2, Bucoku xmcronmomku rpamyc,
BUCOKM HMHJICKC IpoJindepalnuje U JIOMKjy MPOrHo3y Hero oHu nymuHaiHor Tuma A (Puztal,
2009). Kapuunomu XEP-2 tuna uMajy Bucoky m3paxenoct HER-2 u rena mosesanux ca HER-2
cUrHAIHUM myTeBuMa. OBEe TyMOpe KapaKTEpHIE BHCOKM XHCTOJOMIKH TPagyC M HWHICKC
nponudepanrje. bazannun kapuuHomu aojke ynHe 10 15% cBux KapuuHOMa JojKe. Y BHIIeE
CTyIHja JI0Ka3aHo je Ja cy 0a3aiHu KapIHHOMU J0jKe MPETEKHO Jomie Tu(epeHTOBAHN TYMOPH,
4ecTo ca MeIyJapHUM ¥ METAIUIACTHYHUM eJeMEHTHMA. VIMyHOXUCTOXEMHU)jCKH, OHH CYy
npetexkHo xopmoHckd ¥ HER-2 weratuBuum (ER-, PR-, HER2-). IlosutuBHa ekcmpecuja
0asalHMX Mapkepa ToBe3aHa je ca jomom nporHozoM m ca BRCA-1 wmyramumjama 300r

HETOCTOjama aJcKBaTHe, HHANBUIyaIn30BaHe [usbaHe Tepanuje (Sotiriou u cap., 2009).

1.6. MIOTEHIUJAJIHA ITIPOTHOCTUYKHA / MPEAUKTUBHU MAPKEPU PAKA
JOJKE

bpojue cryauje ananmusupajy MOTEHIMjaJIHE MOJIEKYyJIapHE OHOMapKepe Kao MPOTHOCTHYKE
/npeauKTUBHE (aKTOpe arpecMBHOCTH, KOjU YTHYY Ha T[OjaBU peuuauBa Tymopa U
MeTacTasupame, kao mro ¢y E-Cadherin, Humani Mammaglobin (hnMAG), Interleukin 8 (1L8),
Matriksne metaloproteinaze 2 u 9 (MMP2, MMP9) u MHorH ApyrH, jep Ou BUX0Ba KOpealmja
ca IPyruM MapKepruMa KaHICPOICHE3C, NTUPCKTHO YTUIIAJIO HA I/I360p OI[rOBapajyher MOOAJINTETa

Jeuerma y pa3IMuyuTHM THIIOBUMA XyMaHHUX KaHIlepa, YKby4dyjyhu u pak 1ojke.

1.6.1. E-cadherin

E-cadherin je enurenHo-crienuduyHu MOJIEKYNT YKJbydeH y henujcko-henmujcky aaxesujy, Koju
uMa YJIOry TyMOp CYIpECOpHOr TeHa TyMmopcke uHBasuje. Kama ce mpaBu mnopeheme ca
MHBA3WBHUM JYKTaJIHUM KapiuHomuma, E-cadherin mmyHOXHMCTOXEMHjCKa eKCIpecHja ce
3HAYajHO CMamyje WK Tyon KoJ| BehnHe MHBAa3UBHO JIOOYJIapHUX KapIIMHOMA J0jKe, a Takohe ce
ryOu ¥ HIMyHOXHCTOXEMHjCKa pEaKTUBHOCT 3a ainda-, Oera- u rama- karenune (De Leeuw u cap.,
1997).

bpojue crymmje mokasyjy E-cadherin peaktuBhnoct y oko 90,5% WHBa3SHBHHX JyKTaJTHHX

kapruaoma (Qureshi u cap, 2006). Mely k1acHYHHM WHBA3WBHUM JIOOYIaApHUM KapIIMHOMHMA,
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90% ommo je E-cadherin meratusHo, a 10% E-cadherin mosutusHo. Yuecrtamoct E-cadherin
HETaTUBHOCTH Owmiia je He3HaTHO Mama, oko 80% wmehy mnmeomopdruM 100YyIapHUM
kapuuHomuMa. ['yourak E-cadherin peaktuBHOCTHM KOJ KaplMHOMAa KOJU H3IJIEAajy IIO
XHUCTOJIOUIKAM KPUTEPUjyMHUMa Kao JYKTATHU ce MHOTO Yemnihe Buha ko jomie nudepeHTOBaHuX
TyMOpa, ajli ce JielaBa u Ko 100po audepenroBanux kapruHoma (Harigopal u cap., 2005).

Katenunu cy npoTeMHHM YyKJbydeHH y moBe3uBambe E-cadherin memOpaHckor komiuiekca ca
MHTpaLeTyJapHUM aKTHHCKUM IUTOCKeneToM. CaomnmTeHo je Ja JoOyJapHU KapIlMHOMH
KJIACUYHOT W TJICOMOP(HOT THMA IMPHKa3yjy OACYCTBO MEMOpPAaHCKE MMYHOPEAKTHBHOCTH 3a
KaTeHMH, mapaiento ca ryoutkom E-cadherin-cke peaktuBHOCTH KO THX KapuuHoma (Dabbs u
cap., 2007). Kao mro ce monekas nemasa ca E-cadherin umyHoxuctoxemujcku, ml20 kareHUH
peTKO WMa TadykacTo MeMmOpaHcko Oojeme "y Buay Opojanuie” kox hemuja moOymapHOT
KapiuHOMa. Jako Iudy3HO HUTOIUIA3MATCKO WJIM TadykacTo mapanykieapHo ml20 karteHuH
6ojeme obuuHO ce Buha kon hemuja noOymaphor kaprmuHoma gojke (Dabbs u cap., 2007).
Hacynpot ToMme, AyKTaqHH KapIMHOMH W HOPMAlHH CMUTEN JOjKe IMOKa3yje KOHTHHYaIHY
MemOpancky 1120 kaTeHUHCKY peakTHBHOCT. MeljyTuM, y HEeKMM CTyaujama 3amasmiy ¢y ciaabo
MemOpancko 120 karenucko 6ojeme y 10% mykramHUX KapiMHOMA W 3aKJBYYWIIH J1a Ta] JIe0
poMeHa MOKe Jia Oy/ie TOrpenIHo Kiaacu(pUKOBaH Kao JOOYIapHU KaplMHOM, aKo Ce JujarHosa
3acHuBa Ha 11120 karenuH 6ojewy (Brandt u cap., 2008). Mana je E- cadherin 6ojeme camo mo
cebu JT0BOJHHO Jla OM ce HampaBwiie paszivke u3Mmel)y noOynapHUX W TyKTaTHUX KaplUHOMA, Y
Behnnu crnydajeBa ml20 kareHuH moke aa Oynae on momohm 3ajenHo ca E-cadherinom kon

JABOCMUCIICHUX cnyqaj CBa.

1.6.2. Humepaeykun 8 (1L 8)

ITo3naro je na je IL8 menujatop ypohene umynoctu. L8 cexperyjy umyHosnomke henuje koje
Kao KOMIIOHEHTe YypolleHe HUMyHOCTH 00aBibajy (arouutoly — HEyTpopwIin WU
MoHouuTu/Makpodazu. Ctumynucanu (GaromuTH CEKPeTyjy LHUTOKHMHE, XEMOKHHE, €H3UME M
Jpyre aHTUMUKPOOHE MoJieKylie, pakTope pacta, (hakTope aHTHOreHe3e U MPoTeas3e ca HUJbeM Ja
ce pemonenyje omrteheHo TkuBo U 3ameHu HoBuM. IloBehana ekcmpecuja IL8 je
KapakTepUCTUYHA 3a XpOHHYHA MH(]IaMaTopHa CTamka M pa3IHMyuTe TUIIOBE XyMaHHUX KaHIEpa,
ykbyuyjyhu w pak nojke. Pazmuuutu  daktopm MHKpocpeauHEe TyMopa Kao W caMu

XEMOTEpaneyTCKu areHcu, WHAYKYjy y hemmjama Tymopa moBehany cuHTe3y m cekpenujy L8
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(Bendrik u cap., 2009). CekperoBanu IL8 6uTHO yTHyue Ha MUKPOCPEIUHY TyMOPa MOCPEICTBOM
CHCR1/CHCR2 peuenrtopa ekcnpuMHpaHuX OJ CTpaHe hemdja Tymopa, eHIOTENHUX henuja,
HeyTpodmia U MoHouuta/mMakpodara. Jemyjyhu ayrokpuHo u mapakpuno, L8 crumynuine
nponudepanrjy, NpeKHBHABAKHE/XEMOPE3UCTEHIIN]Y, MOKPETJFUBOCT M HMHBA3MBHOCT henuja
tymopa. Jlonatno, IL8 ctumynuiie nponudepalujy, NpexuBibaBamkbe U MUTPALA]Y €HIOTESITHUX
henmnja xoje u came cunrerumy u cekperyjy IL8. Ha taj mauun IL8 nenyje xao Bpio 3HadajaH
¢aktop anruorenese. IL8 wmHaykyje xemorakcuuny wuHuUATpanMjy HeyTpodmia H
MOHOIIUTa/MaKkpodara Ha MECTO TyMmMOpa, KOjU ca CBOje CTpaHe HPOAYKYjy (akTrope pacTa,
(dakTope aHrMOTeHe3e M IpoTease, MTO Takohe JONMPUHOCH aHTHOTEHE3HU, PACTy U MPOTPECHjH
Tymopa. HoBHja uctpakmBama Cy yka3ajia Ha BOKHOCT (DEHOMEHA EMUTEIHO-ME3CHXUMAITHE
tpansuije (EMT) y nponecy nporpecuje Tymopa. Buie ayropa je ykazano Ha BaxkHocT IL8 y
WHUIUjaUju W/WIM OJIp’Kalky ME3CHXMMAITHUX W WHBAa3MBHHX KapakTepucTuka hemmja Tymopa,
Koje Om wMorie OuTH TepameyTcKu eITUMUHUCaHe ympaBo Onokupamam L8  w/unm
CHCR1/CHCR2. HoBuja wuctpaxuBama cy Takoh)e ykazama na BaxHoct [L8/CHCR1
CHUTHAJIM3ALMjEe Yy CcaMOoOOHaBJbaly M  OApXKAWkY (PEHOTHICKMX H  (PYHKIMOHAIHUX
KapaKTepUCTHKA KaHIIEPCKUX cTeM henrja ojke. AHaIHM3e TeHCKEe SKCIPecHje Cy ToKa3aie Jia je
CHCR1 wmapkep kanuepckux crtem hemuja nojke. Ha OCHOBy HMH BHUTPO HCTpakHUBamba,
I'mHecTHep U capaJHUIM CY 3aKJbYUYHMIIN Ja OU XeMuoTepanuja y KOMOMHAIM]U ca HHXUOUIIN]OM

CHCRL1 perneniropa 6una epukacHuja y aeuemny paka qojke (Ginestier u cap., 2010).

1.6.3. Mampuxc memanonpomeunaze (MMP)

Marpukc meranonporentase (MMP) cy damunmja mpoTenHa 3aBUCHHX Of MHKA, a MMP-2 u
MMP-9 cy rnaBau wianoBu MMP mnopomune. MMP-2 1 MMP-9 ce yrmaBHOM H3iyuyjy y
TymMopcKkuM henujama u ctpomanHuM henujama y o0JIMKY HEaKTUBHOT 0OJMKa-3uMoreHa. Hakon
aKkTHBanMje myreMm xuaponusze, MMP-2 u MMP-9 nerpanupajy kojareH Oa3anHe MemOpaHe
(BM) tuna IV, yrmuyhu Ha cmocoOnoct BM pa genuyje kao Oapujepa majbeMm MpOaopy
TyMopckux henuja y mupkynaiujy. [Ipo6ojem OazamHe mMeMmOpaHe TyMOp Mpejiasd U3 TK3. ,, IN
situ® cragujyma, KOju HEMa CIIOCOOHOCT MeTacTa3upama y WHBAa3MBHU OOJIMK, KOJU j€ CKJIOH
1ojaBu MertacTasza. McrpaxkuBama cy nokaszana ga MMP-2 u MMP-9 urpajy kibyune ynore y

JieTpajallijy eKCTpaLeTyIapHOI MaTpUKca U IPOMOBHIITY HHBA3Hjy TymMopa 1 meractaze. MMP-
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2 1 MMP-9 ce Mory KOpUCTUTH Kao MPEAUKTOPU MCXOJa JIeUeHha U MPOIEHY TPOrHO3¢e 00IecTH

(Li H, u cap., 2017).

1.6.4. Human Mammaglobin (hMAG)

Xymanu mamarinooun (hMAG) je uian yTeporiioOMHCKe rpyle MPOTEHHA KOJH C€ Y JINTEPaTypH
HABOJM Kao Mapkep crenuduya 3a pak Jgojke. Mlako ce HUCKe BPEIHOCTH MOTY JIETEeKTOBATH Y
HOPMAaJTHOM TKHBY JIOjK€, H-EroBa €KCIIpecHja je ApaMaTUYHO TMOBHINEHA KOJ paka JOjKe U y
KOpeJaluju je ca BHUCOKMUM XHCTOJOUIKMM TpaxycoM. JleTekinuja mamarioOua y KpBH H
TEJIECHUM TEYHOCTHMA je Takole moBe3aHa ca [10jaBOM METacTa3a, a HUBO HEroBe eKCIIpecuje ca
nporuo3om 6osect. To obehaBa na he MmamariioOuH OUTH KOPUCTaH CKPUHUHT MapKep 3a PaHo
OTKpHUBAKE paka JI0jKe, HApOUYUTO KO 0coda ca BUCOKMM PHU3HMKOM 3a HACTaHAaK paka Jojke. Y
JTUTEepaTypu, MaMOrioOuH je Takohe xopuirheH 3a uibaHy UMyHOTEpanujy henuja paka qojke.
Mehytum, mnocroje Heke KOHTPOBEp3€ Y BE3M HEroBe JUjarHOCTHYKE e(UKAcCHOCTH WU
IIPOrHOCTUYKE BPEAHOCTH, KOj€ 3aXTEBAJy Jajbe IPOyUYaBambe.

Watson u Fleming cy 1994-te rogune meromom PCR (polymerase chain reaction) mzonoBanu
nanan ¢/IHK koja je koqupana nporeuH, naHac nozHar kao xymanu mamarinoous (hMAG) (Wat-
son u Fleming, 1994). Ocum y tkuBy nojke, hMAG-B moaruna ((MAG B-1 u B-2) je Takohe
JIETEKTOBaH M y TKHBY KapIMHOMa eHIOMeTpujyma u oBapujyma (Bernstein u cap., 2005). V
JUTEPATypu CE€ YeCTO KOPHUCTH pa3IMYMTa HOMEHKJIATypa KaJa je y MUTamby MaMmarioOWH, TaKko
na nope hMAG moxemo cpectu OpojHe ckpahenurie kao mro cy: MAM, MGB, UGB3, MMG,
SCGB2A1. hMAG je omucan kao jeaaH oj 23 4iaHOBA YTEPOIIOOMHCKE TpyIe MPOTEHHA,
(baMuije MaIux eMUTEHUX CEKPETOPHUX mpoTenHa, cekperornobuna (Klug u cap., 2000). To
je mpotenn 93-amuHO KucenwHe ca aBa N-TioBe3aHa Mecta rimkonmse. MamarnoOus dopmupa
pacTBOpJbMBE, KOBAICHTHO Be3aHe XxerepoamMmepe ca Jlunodunmmaom b y anTHmapanemHoMm
PEeXKHMMY IITO J103BOJbaBa (opMHpame Tpu mucyinduana Mocta usmely osa aBa monexyna (Ni u
cap., 2000). Mamarnoouncku moisiekyn (opmupa 4 anda-xenukca y riaBa-pern OpHjeHTAIHjU
cTBapajyhu xuapodoOHo jesrpo, omoryhaBajyhu hopmupame 3 OIMCKO TIOBE3aHa CIioja. Y OBOM
Moznenry N-TepMUHATHH LIUCTEMH MamariioOWHa je KOBAJIEHTHO ToBe3aH ca C-TepMUHATHUM
nucrenHoM JI. TIpoTenHCKH cepoiolIKu MapKep KOJ KapIMHOMa JI0jK€ Ce Hala3h y OKBUPY

CeKBEeHIM MamarsioOuH-munodummH xomruiekca (Carter u cap., 2002). MynTurencka pamunmja
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MamarioonHa A u B je nmokanmzoBana Ha xpomo3omy 11012.2 y rycTtom knactepy 3ay3umajyhu
ue umie ox 400 kbp (Ni u cap., 2000.).

[Tyrem Western blot ananuze, yrBpheno je na hMAG-A nocroju y TKuBa Ji0jke y JiBa TJIaBHA
obnvka ca mpuOMMKHUM MoJiekyinckuMm Macama 18 m 25 kDa. Ob6a obnmka cy AeTeKTOBaHa
yemrhe y KapuMHOMHMA JO0jK€ HEro0 y HOPMAaJIHOM TKUBY Jojke. OOpHYTH OJHOC je yTBpheH
u3Meljy Bucoke mousekyicke texxkuae hMAG-A, rpagyca Tymopa U npojudepaTHBHOI HHIEKCA.
Huje yrBphena 3nauajua kopenauuja usmeh)y hMAG-A mpoTenHa, BEIHMYMHE Tymopa WU
craryca TuM(HUX HOAyca, y Mporuo3u paka nojke (O’Brien u cap., 2005). Mako ce 3Ha aa cy
CEKPETOrNIOONHU PEryIMcaHd O] CTpaHe CTEPOMIHHMX XOpMoHa, ekcrmpecuja hMAG-A Huje
n3a3BaHa ectporeHoM y ER mosutuBHuM henujckum JnHUjaMa paka aojke, kao mro cy MCF7 u
T47D, naroserraBajyhu na je ekcrnpecuja hMAG-A y TKHBY J10jKe, HE3aBUCHA O] CTEPOHIHUX
xopmona (Watson u cap., 1998). V tymopuma nojke, hMAG-A u nunodmimH ce Ko-
EKCIPUMUPAjy CUMYJITaHO, IITO yKa3yje Ha MOCTOjame 3ajeJHHYKOT PEryJaTOPHOT MEXaHH3Ma
(Span u cap., 2004). ®yukuuja hMAG-A nporenna nuje mo3xara. Northern blot u RT-PCR
aHanu3e cy nmokasaie ja je excrnpecrja hMAG-A orpanudeHa Ha TKHBO JIOjKE U TO Ja je Beoma
M3pakeHa y henmujckuM JIMHHMjaMa paka JojKe W IMPUMapHUM TyMOpHMa Jojke y mopehemy ca
HOpMaJHUM TKHBOM jojke (Watson u cap., 1998). Meljytum, merosa ekcrpecuja Huje moehana
cromy pacta henujckux JHHH]ja, IITO 3HAYM J1a HUje YKJbYdeH y mporiec hemujcke aeobde (Sjodin
u cap., 2008). Takohe ce oyekyje Ja ce JaKo M3Iydyje OJ CTpaHe TyMOpa JIOjKe W Jia h3a30Ba
MIPOU3BO/IbY ayTOAHTHUTENA JCTEKTAOMITHUX y CEpyMy TalMjeHaTa ca KapIIMHOMOM JI0jKe U JKeHa
ca BUCOKHM PHU3UKOM O]l paka JI0jKe, Te ce IMOCTaBJba NMUTAkE Ja JIM MaMarioOMH MOXe Jia ce
KopHCTH Kao Tymop Mapkep (Watson u cap., 1999).

VY npenuMuHApHUM TOKYIIajuMa J1a yTBp/Ie KIMHIUYKA 3Ha4a] MaMarjoOMH Kao MapKepa Tymopa
nojke, Watson u Fleming cy otkpunu na je excrnpecuja mamariooud mRNK Bumectpyka y
nopehermy ca HopmaiHuM TkHBOM jaojke. Kopumihewem RT-PCR and Northern blot ananuse,
onn cy otkpmwm hMAG y 91% cryyajeBa paka a0jke, HE3aBHCHO OJ CTaaujyma OoiecT u
xucroomkor Tuma (Watson u cap., 1999).

CnuuyHo Tome, OpojHE HaKHagHE CTyAuja omucyjy mnoBehaHy eKclpecHjy MamarjioOuHa y
IPUMapHOM TYMOpPY JIOjK€, HEroBO MPHUCYCTBO Y 3ApaBOM TKUBY [IOjKE, y MAambHUM
KOHIIGHTpallMjamMa, ajli HE M y JPYrUM TKUBUMA, INTO Ta YWHH IOTOAHUM MapKepoM Y

nujarHoctunn paka nojke (Silva u cap., 2002). hMAG je Takohe kopuiiheH y pa3IrKoBamby
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pasIMYMTHX MOA-TUIIOBA KapiuHoMa aojke, momyT Luminal A u B, HER-2, Basel- like carcinom
(BLC) u tpurie- neraruBHor kapuunoma (Lewis u cap., 2011). ITosutuBHa excrnpecrja MAG-
A, UMyHOXHCTOXeMHjCKHMM OojereM Hahena je y mpubmmikno 90% WHBa3HBHOT ITyKTaTHOT
kapuuaoma u 'y 80% untpagykranHor kapiuaoma (Leung u cap., 2013). ITopen Tora, nperepana
excapecrja hMAG rena je y Kopenamuju ca BUCOKUM Tpagycom Tymopa gojke (Mikhitarian u
cap., 2008). BenmnunHa Tymopa, cTereH 3axBah€HOCTH aKCHIAPHUX JTUM(PHHX HOJIyCa, BHCOK
XHMCTOJIOIIKK TPaayC, CMaTpajy C€ CHAXHUM IOKa3aTeJbuMa 3a PEelUIHMB paka JOjKe M JIOIIe
pOrHo3e mnamujenara ca meracratckum tymoypuma (Diel u cap., 1996). Jlerekiuja hMAG y
nepudepHOj KpBH je 6o ciabd nmporHocTuyku 3HaK. [locToje, mehyTuM, KOHTpOBEpP3€ HA OCHOBY
CKCIIEPUMEHTAIHUX Hajla3a y KojuMa Hema kopenanuje usmely nerexiuje hMAG y kpBu
manpjeHarta ca pakoM JO0jKe W HMCXO0Ja Jiedera, WM je MaMarjioOWH OMUCaH Kao Jo0ap
MIPOrHOCTUYKH MHIUKATOp MeTactasupama (Raica u cap., 2009). [Topen tora, ekcripecuja hMAG
je y xopenanuju ca mame arpecuBHuM Tymopuma nojke (Nunez-Villar u cap., 2003). In vitro
CTymuje mokasaie cy naa npekomepHa excrpecuja hMAG Huje nmana BEJIMKH YTHIQ] HA CTOITY
pacra henujcke nunauje Kapuunoma nojke Hs578T34. Crora, ctaBoBu o oanocy usmehy hMAG u
MPOTHO3€ Cy BEOMa KOHTPOBEP3HH. MamarjoOWH ce cMaTpa NEepCHeKTHBHH JWjarHOCTUYKUM
MapKepoM paka jJojke Beh nyXu HU3 rofuHa. MHOTO Hamopa je 0 caja yJIOKEHO y JACTEKIHU]y
mamarnoons MRNA y nuMpHEM YBOpPOBMMA, KPBH M KOIITAHO] Cp)KM TalMjeHara ca
kapuuHoMoM jojke. Crenuduanoct NMAG nexu y 1eroBoM roToBO HCKJbYYHBOM TTOCTOjamba y
TKHUBY JI0jK€ M KapiuHoMy aojke. Ilopen Tora, merosa mnosehana ekcmpecuja y KapUUHOMHMA
JI0JKE M beroBa IOBE3aHOCT ca TYMOPCKHM TIpajycoM, YMHM Ta OUIMYHMM MapKepoM 3a
JIMjarHo3y ¥ MpOrHo3y Oonectu. MeToze 3a CKPUHUHT M JIETeKIM]y PaHOT paka J0jKe ce U Jajbe
npoydaBajy. [lo nmanac, camo mamorpaduja je HauMH paHOr OTKpuBama, a hMAG Moxe

noehaTv U TOMyHH NMPEeIUKTUBHY BpeaHocT mamorpaduje (O’Brien u cap., 2008).

1.7. XUPYPIT'NJA UHBA3UBHOI' PAKA IOJKE

VY 3aBucHOCTH Of] cTaTyca JTUM(QHUX YBOPOBA MA3yIIHE jaMe, BEIMUMHE TyMOpa U XHUCTOJIOMIKOT

rpajayca, HHINKOBAHE Cy Pa3InuUTE OTepallnje paka J10jKe.
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1.7.1. lHowumeona xypypeuja kapyunoma 0ojke

Pana nmujarnoctuka Tymopa JIojke, MpUMEHa HE0aJljyBaHTHE XEMHUOTEpaIije U MOCTONepaTuBHA
paauoTepariija, OMOTyhHIId Cy MOCIEAmBUX JICIeHN]ja MOMTEAHY XUPYprujy Tymopa nojke. Ilox
MOIITETHOM XHUPYPTHjOM JIOjK€ C€ IOApa3yMeBa TakKaB XHUPYPIIKH 3axBaT MpH KOME cCe
MaKCHMAITHO YyBajy BOJYMEH W MPBOOUTHH M3IJIEA A0jKe, y3 sentinel Ouoricujy, y3 anjyBanTHY
OHKOJIOIIKY miH xopMoHcky tepanujy (Fitzal u cap., 2008). Hucre nunHMje pecekinje MOTBphyje

MHUKPOCKOIICKA aHaJIn3a.

VY nomTenHe onepayje paka J0jKe Craaajy:

1. TymopekToMmja - exnu3uja TymMOpa ca HajMame |OM EeKCIU3Wje OKOJHOT TKHBAa Y3
00aBe3Hy NaTOXHUCTOJIOUIKY HHTPAOIIEPaTUBHY BepupUKanujy

2. CerMeHTEKTOMMja — EKCIM3Mja Mpernapara ca JIMHUJOM PECEKIHje O] MUHHUMAIHO 2 1M
OKOJIHOT TKUBA.

3. KBaapaHTeKTOMHja — eKCLM3Wja Ipernapara KOjU 3axBaTa YUTAaB KBAJAPAHT JOjKE, a
CJI000/THE MBHIIC SKCIM3HjE CY TIPEKO 21M Y 3APaBo.

4. KyHenpopmHa peceKIHja — 33ajeIHUYKO YKIambame OpaJaByIle, apeolie ca OKOJIHOM KOKOM
U npunaaajyhuM TKHBOM HCIIOJ] apeosie

5. Jucexkmuja masymue jame - IlogpasymeBa TpBEHCTBEHO IUM(DAIECHEKTOMHU]Y alul H
yKIIahalkhe MaCHOT TKHMBa Ma3yIlIHE jame, Y JMjarHOCTUYKE W Tepamujcke cBpxe (Beriwal u

cap., 2009).

1.7.1.1. Hnoukayuje 3a nowimeony xupypzujy paka oojke:

HenaanaOuIHU TYMOPH,

T1 u T2 tymopu mamu ox1 3uM y3 NO u Nlcraryc,
- IlIporeHa 3aBucH 0] BEIMYMHE KaKO TYMOpPa TaKko U JI0jKe,

- YKOJIHMKO je 1o0ap 0JroBOp Ha HEO0AjyBaHTHY XEMHUOTEPAIH]jy
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1.7.1.2. Cmama y Kojuma Huje uHOUKOGAHA NOUIMEOHA XUPYP2Uja paKa 0ojKe:

cramujym b u 1, jep Ou ykiamame 4MTaBOT TymMopa 3HA4YajHO M3MEHHIO MOPQOIOTH)Y
J0jKe,

- YKOJIUKO CY JIOjKE pEJIaTUBHO MaJie BEIMYMHE Y OJTHOCY HA TYMOD,

- PpEMHTEpBEHIIMja YKOJIMKO MpeTXoaHo HHUje nocturayra PO peceknmja,

- BHIIECTPYKE MUKPOKAIIM(UKALIK]je CYCTIEKTHE HAa MaJIUTHUTET,

- MYJTHLUEHTPUYHU TYMOPH,

- panuje cupoBeneHa nateH3uBHa PT,

- KoHTapuHauKanuja 3a PT,

- YKOJIMKO ce cMarpa Ja he MHTepBeHIMja HEN30CTaBHO N3a3BaTh HAPYKEHOCT,
- JKeJba MalijeHTKUbE Ja Ce YpaIu MacTeKTOMHja,

- IpBH U IPYyrH Tpumecrap Tpyanohe,

- peuuIuB HAKOH IONITETHE Olepallnje,

- TICHUXOJIOIIKH, COLIUjAJTHU U JPYTH Pa3I03U.

1.7.1.3. Konyenm o6uoncuje cmpascapcku aumgpnu ueop (Sentinel lymph node)

Konnent crpaxapckor nuM@HOT HOAyca IMojia3u Of MPEeMHCE a YKOJIUKO HUje 3axBaheH TpBU
TUMQHA HOAYC Yy aKCHJIHM, HeMa Iporiaranyje MajurHe OOJecTH HM Ha OCTalle, T CTOora HHje
MH/MKOBaHAa paJuKajHa JUCEKIMja aKCuie, yuMe ce u30eraBajy OpojHa HeXeJbeHa J1ejCTBa
OBAaKBE pajJiMKaJIHE OlepalHuje, Koja jeé y OBOM CiIy4ajy U HemoTpeOHa y OHKOJIOIIKOM CMHCIY
(Vergara-Fernandez u cap., 2004). OBa MeTO0JIOTH]a je AaHAC Y IMHUPOKO] KIMHHYKO] YIOTPEOH.
Kopx Bume on 70% mamnujeHTKHba ca paHUM KapIIMHOMOM JI0jKe HEMa CEKYHJIapHUX JICTIO3UTa Y
npunaaajyhum 1umM@pHIM HOyCHMa, TaKo J1a Ce CMamyje noTpeda 3a IUCEKINjOM aKCHIIe, jep O
OBE TpoIeAype KOJ OBUX jKeHa Hema 3HauajHe onHkojomke kopucta (Collins, 2005).
ObenexaBame SLN ce Bpmm Ha aBa HauWHa, MPEONEPATHBHO TEPUTYMOPCKO yOpH3raBame
paauoaktuBHOr u3otona (Tc99m), y okoiMHY Tymopa U TNEPUTYMOPCKHM yOpH3raBambem
ButanHe 6oje ( Patent blue V, Isosulfan blue, Mwtilen blue). Haj6osee pesyaratu ce moctmxy
CHUMYJITAHOM TMPUMEHOM MoMmeHyTux Mmetoxa (Schneebaum wu cap., 1998) (Van Rijk u cap.,
2005).
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[Togamu koju ce mory Hahm y auTepaTypu yKaszyjy Jla pasziidKa HUje CTaTUCTUYKH 3Ha4yajHa I10
MUTaky JAY)KUHE MPEKUBIhaBaba MalldjeHTKHbA KOJ KOJUX je YUHUIbCHA pajJMKaliHa JUCEKIUja
aKCWJIe Y OJJHOCY Ha OHE KOJ Kojux Huje Omna ypaleHa jep je CeHTHHEeNI HOAyC OMO HeraTuBaH
(Harissis u cap., 2010).

[ToMeHyTOMM METOJIOJIOTHjOM C€ TIOCTHIKY IMOJIjeTHAKO JOOPU OHKOJIOIIKU PE3YNITaTH y3 O0JbH

ko3MeTcku edekar (Fodor u cap., 2005).

1.7.2. Mymunanmmna xupypeuja paka oojke — Macmexkmomuje

Y npyroj monoBunu 20-or Beka ce cMaTpalio Ja jeAMHO paJuKalHa MAcTEeKTOMH]ja, HIpP. IO
Halsted-u, o06e36ehyje omnkomomiky curypHoct. JlaHac Cy CTaBOBH 3HA4YajHO NPOMCH-CHH,
MIPBEHCTBEHO 300T HANpeTKa Ha TMOJbY XEMHUOTEpanuje, Koja 3ajeTHO ca ONEePATHBHUM JICUCHEM

o0e30elhyje 60spu UCXO/ JeUeHha.

1.7.2.1. Bpcme macmexkmomuja

Pagukanna mactekTomuja mo Halsted - y (Halsted, 1907).

Momundukaimja macrekromuje mo Madden - y (Madden, 1972).

Momundukaimja macrekromuje mo Patey - y (Madden u cap., 1972).

Cyboepmanna MacTeKTOMU]a

CyOkyTaHa uiam cydJepMaiHa MAacTEKTOMHja MOJpa3yMeBa YKIIamame KJIe3/1aHOr TKHBA JIOjKe
y3 OuyBame KOXe, apeoyie M Mamwie ca MCTOBPEMEHOM HMIUIAHTAllMjOM IpOTe3e, YUME Ce

MOCTIKY OJNTHYHH Ko3MeTcku pesyaratu (Driul u cap., 2013).

[pocra (simplex) macrexromuja (Carlson u cap., 1997).
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1.7.3. IPOTHOCTHYKE I'PYIIE HHBA3UBHOI PAKA /IOJKE

v IMOCTOIICPATHUBHOM TOKY C€ BPILIU IIPOLCHA pU3HKA 3a pCHUINB oonectu Yy ACCCTOIOANIIIBLEM

nepuoy npahema 1 CBU MallMjeHTH Ce CBPCTaBajy y TPH IpyIie:

1. manujentu ca Huckum pusukom (<10%),
2. namujeHTH ca ymepeHum pusukom (10-50%) u
3. mamujeHTH ca BUCOKHM pusukom (>50%).

Capxa oBakBe cTpaTH(HKAIF]e je MPOIeHa MOTpede 3a aJ[j yBAHTHIUM OHKOJIOIIKUM JICUCHHEM.

1.7.3.1. Ilpumena nocmonepamuene xemuomepanuje K00 NAYUjeHMKUIbA CA PAKOM 00jKe

Konment ajjyBaHTHE WM TMOCTONEPATHBHE XEMHUOTEpandje TOApa3ymMeBa IPHUMEHY
AHTHHEOIUIACTUYHUX XEMHUOTEPAINleyTHKA Ca IIMJbEM YHMIUTEHA NPEOCTAINX MAJUMTHUX henuja u
CMambEeHha PU3MKa 0J1 HACTAHKa PeLi/InBa.

[Torpeba 3a mpuUMEHOM ajjyBaHTHE Tepamluje Ce BPIIM HAa OCHOBY OIIITe NpuxBaheHUX
poTOKONIa Jo0pe KimHHuYKe mpakce. Xopmonckn u HER 2 cratyc je Beoma 3Hauajan 3a
IpOIIEHY O MOTPeOU MpUMEHe OBaKBOI MojanuTeTa jiedera (Nagaraj u Ma, 2013).

JlaHamky alTOPUTMU Jieuerwa yKasyjy Aa je 3a Tpehy rpyny mamujeHara, KoJ Kojux je Hajpeha
BepoBaTHOha 3a pa3BOj penHIuBa W MeTacra3a, HajOoJbe MPHUMEHUTH AHTPAUMKJIHHCKE
npenapare, HapouuTO ykoiuko nocroju HER2 npexomepna excripecuja.

Kox mamnujeHTa y oamanoM >KMBOTHOM JOOY MJIM YKOJIMKO TOCTOj€ 3HAa4ajHU KapIUOJIOIKH
KoMopOuauTeT caseryje ce npumeHa IM®-Ilukiaopochamua, MeToTpexcar, S-guryoypanua
XxeMuoTepanuja kKao HajOosba  Tepamujcka  ommmja  (Joensuu  wm  cap., 2012).
Tpajame anjyBaHTHE XeMHUOTEpAIH]je je JoIl YBeK y chepu UcTpakuBama. Jlanac ce y Hajpehem
Opojy cimydajeBa kopuctd 6 1m0 8 IHMKIyca, YKOJHMKO C€ HE Paad O jaKo CTapuM ocobama.
Tperman TakcaHOM ce TMpUMElYje YKOJIUKO TOCTOjé IO3UTUBHU JIMMBHU HOAYH Y

nnpunaznajyhoj akcumy, (Lagha u cap., 2013).

Ha ocHOBY XOpMOHCKOT cTayca ce BpIIM HpOIleHa 3a MPUMEHY XOPMOHCKE Tepardje Koja ce
KOPUCTH HAKOH 3aBpIICHE XEMHUOTEparnuje, OCUM Kaja je y MUTamky KacTpaluja Koja ce MOXKe

YPaIUTH U TIPE UK TOKOM CaMe XeMHUOTEpaIwje.
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Kana ce npumemyje antu-HER?2 Tepanuja, Hajuenrhu nek je TpacTy3ymad, Koju ce aruiypa
HAaKOH WIM Yy TOKYy XEeMHUOTepalnuje. YKOJIUKO je y NMHTaky METAacTaTCKH CTaaujyM OO0JIeCTH

crangap je npumena takcana (Albert u cap., 2011).

1.7.3.2. Adjysanmna 6uonowka mepanuja paka 0ojke

YKOIMKO ce HMMYHOXHCTOXEMHjCKMM MeToAaMa jaokaxe aa je tymop HERZ mnosurtusan,
MHIMKOBaHa je mpumeHa Xepuenrtuna (Lifrange u cap., 2011).

Kontpannnukanuje 3a npuMeHy XepUenTHHa MOTYy OWTH KapJHOJIOIIKH KOMOPOHWIUTETH.
XepIenTHH ce MPUMekYje Y KOMOMHALIUJU ca XEMHOTEPAIIjoM, Y HEIeJbHOM HIIH TPOHEICJEHOM

peXKUMY 10 yTBphCHUM OHKOJIOIKKM npuHInuma (Tan u cap., 2003).

1.7.3.3. Heoaodjysanmna xemuomepanuja paka oojke

MopganuTer nedema y KOMEe Ce MEIMKaMEHTO3Ha Teparuja KOPUCTH MPEONEpPaTUBHO ce Ha3WBa
He0a/ljyBaHTHA, MHAYKIMOHA WM NpeonepaTuBHAa Tepamnuja. [IpumMemyje ce yKOTMKO He
MOCTOje MeTacTaze, KOJ Yy3HampeloBaluxX KapuuHoma jojke. Hajbosby mnporHosy wumajy
MayjeHTH y paHoj (a3u jJokanHe OO0JIECTH, HEIITO JIOIIU]y OHU Ca JIOKAJTHO y3HANpeA0BaJIoM
Oonemnrhy, MOK HAajJIONIM]y MPOTHO3Y MMAjy MAalMjeHTH ca yaaJbeHUM MeTacTtazama. l[loceban
EHTHUTE Ipe/CcTaB/ba NH(PIaAMAaTOPHU KapIIMHOM KOjU Takole MMa BUCOK MaJMTHU MOTEHUUjal U
soury mporHo3y (Sun u cap., 2013). Hajuemrhe kopuinheHa koMOMHaLIUja XeMHUOTEpANCyTHKA Y
HEO0a/[j YBAHTHOM JIeUeHY je aHTpauukinH-Takcan pexxum (Alken u Kelly, 2013).

He nmpenopy4yje ce Mame o1 mecT NMUKITyca MpeornepaTuBHE XeMHOTEpaIuje.

VYKOMUMKO ce TPOILIEHHW J1a MOCTOju MoTpeda 3a MPUMEHOM IOCTOINEpaTUBHE Tepamuje, UcTa ce
MOK€ MPUMEHUTH 6e3 003upa INTO je MPEeTXOAHO KopuilheHa M HeoaJjyBaHTHA Tepanuja H

onepatuBHO jedewe (Valenzuela u Julian, 2008).

1.7.3.4. HER2 no3umuenu noxanno ysnanpedosanu pax oojke

VYKOJIMKO ce pajy O JIOKAIHO Y3HAIpeAOBAIUM TyMOpuMa Koju ¢y y3 To 1 HER2 nmo3utusHu nimu
YKOJIMKO j€ y MuTamky UWHGIAMAaTOPHU TYyMOp, IOTPEOHO je€ CIOPOBECTH arpecuBHY

HEoaJljyBaHTHY Tepanujy ca npumeHoM Tpacty3symabda u Xepuenruna (Adams u cap.,2008).
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1.7.3.5. 3nauaj paouomepanuja y mpemmany nayujenama ca KapyuHomom mojke

Panuorepanuja ce cipoBoM JOKaJIHA KOHTPOJa 00JIECTH U MHIMKOBAHA j€ Y CBUM CTaJdjyMHMa

kapuuaoma nojke (Cutuli, 2012).

1.8. METACTATCKHU PAK JOJKE

Tokom uctopuje cy ce Boawie nedate Mely jekapuMma 1o nuTamy Tora Jia JId j€ KapIHHOM JI0jKe
JIOKaJIHa WJIM cUCTeMcKa Oosect. JlaHac ce cMarpa, mpema TK3. TeOpHUjU KacKaje, /1a je KapuuHOM
JI0jK€ YKOJMKO Hema JIMM(OHOMATHUX CEeKYHJIApHUX JEMO3UTa JIOKalTHA 00JeCT, Y CYIpPOTHOM,
cMmarpa ce cucTeMcKoM Oosemrhy.

Hanac ce cMmatpa na je notpe6Ho 10 u Buiie roanHa na 61 KapiuHOM JOJKe JTOCTHTa0 BEIUYUHY
0,5-1um. Kao 1 ¢BM KapuMHOMH KapITHOM JIOjKE je eMUTENTHOT TOPeKJia M CMaTpa Ce MH CUTY
BapHjaHTOM JIOK HE Tpobuje Oa3asiHy MeOpaHy, Kaja HacTaje WHBAa3MBHU KapIUHOM, KOjH
pOoAOpOM Yy TUMGOTOK HIIM KPBOTOK Jaje TMMQOreHe, 0OJHOCHO XeMaToreHe MeTacrase. Perke
Cy Meracrase Koje HWHHIMjaHO Tpeckauy permone npsor pema (Tichy wu cap., 2013).
CekyHIIapHU JICTIO3UTH CE€ MOTY jaBUTH U M30JI0BAHO y CIMBY YHYTpAIllkhe TOPAKAIHE apTepHje,
0e3 3axBaTama akcwiapHux JuMdoHoayca. CreneH adekuuje akcuiae ce cMaTpa 3HadajHUM
MIPOrHOCTUYKUM (haKTOPOM, Majia ce 3Ha Jia oko 1/3 marujeHara 06e3 MeracTasa y Mas3yIrHoj jaMu
YMHpe 0]l MeTacTa3a y KocTuMma, 0yayhu f1a je KapiiMHOM JI0jKe TK3. OCT€O()UIIHU TUI TYMODA.
Manuran mnoTteHuyjan, Tj. buonomko mnoHamame CEeKyHJApHHUX JeMo3uoTa je U JlaHac
HEIOBOJHHO TIpoy4eHo. Ha jxanoct, mo3HaTu Ccy CiiydajeBu Ja Cy MaljeHTKHbe Yak U HakoH 20
rOJMHA OJ1 MPHMBHMIHO YCIICHIHOT Jieuera aooujaie meracrarcky oOomect (Merkel u Osborne,
1989).

Oxko 10% mnanujeHTKHIBba NPUWIMKOM II0CTaBJbamka JUjarHo3e KaplMHOMa Jojke Beh uma
pa3BujeHy meractarcky Oosect. LlITo je Oonect BuIe y3HanpeaoBajia y TPEHYTKY MOCTaBJbamka
nujarHoze Beha je BopoBaTHoha pa3Boja cHCTeMCKe, MeTtactarcke Oosectu. [Ipenunexumona
MECTa 3a HaCTaHaK CEeKyHJapHUX JIENIO3UTa Cy CKEJIETHU CUCTeM, jeTpa, rutyha, LITHC... Vkonuko
ce KOHCTaTyje MOCTOjalhe METacTas3a, HEOMXO/AHO j€ XUTHO CIIPOBECTH JO0AAaTHA UCTPAXHUBaHba Yy
WY CTAXHUpama 001ecTH aa Ou ce:

- MPOLIEHNJIA MPOIIHPEHOCT H0JIeCTH,

- IOCTAaBMJIA IPOTHO3a 00JIecTH,
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- Ia ce MOCTAaBH I[Wb CHCTEMCKe Tepanuje u

- n3abepe ONTHMAJIHN MOJIeJI Jiedelha 32 CBAKOI NMAlMjeHTa HHAUBHIYAJTHO.

HajboJbu pe3yaTaTtuo ce mOCTHXKY U300pOM ONTUMAIHOr HAYMHA JICYECHha 34 CBAKOI IAlU]EHTAa

noHaoc00. To je KOHIENT MHANBUAYAIN3ali]e, OTHOCHO IEPCOHAIN3ALM|E TEPALH]€.

Mapna cy HOCTUTHYTH 3HA4ajHU PE3YNITAaTH Yy LUJbY KOHTpOJIe OOJIECTH U MPOAYKEHOT Tepruoaa

IPEKUBJbaBaa, MATACTATCKU CTAIUjyM O0JIeCTH je U nabe Hensneuus (Tseng u cap., 2013).

b Jeyema:

- Pagukanno neueme-u3ieuemhe YKOIUKO je Moryhe

- [IponoHrupame nepuoja npeKuBbaBamba

- [Ipononrupame nepuoja 6e3 penuanBa

- [Ipononrupame nepuoaa 6e3 meracrasa

- llITo 60JbM TEpanujCKu OJrOBOP HAa MPUMEHECHE MOJJAIUTETE JICUCHA
- [lanujaTuBHO JNeYeme

- YcnocTaBibamke KBAIUTETHU]ET )KUBOTA

- [IpeBeH1nja KoMopOHIUTETA

AJITOPUTMH Y JIeYeHY:

XopMoOHOTepanuja je UHAMKOBaHA KOJI PEIaTUBHO Mame arpeCUBHUX 00JIMKa 00JIeCTH
XemHoTepanuja je peepBrcaHa 3a arpecuBHe Gpopme 60secTH

(Lim u Winer, 2011).

VYKOJIHMKO ce KOPUCTH CaMo jeaH JieK Y OOJIMKY MOHOTEpamuje, TEPanujcKl OAr0BOp MOCTUXKE Ce
1o oko 75% nanujenara. Kox csera 16% mnarujenara ce nocTHxe KOMIIETHA peMucH]ja 6ojecTH,
alli je I’EeHO Tpajare HaXaJIOCT KPaTKo, Tako /a TeK cBaku 10-u maiujeHt npexuBu S rojuHa y

CTamy peMHCHje, HAKOH Yera Jioyias3u a0 nporpecuje domectu (Burdette-Radoux u Muss, 2003).
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2. XUITOTE3E U INJBEBU UCTPAXKNBAIBA

2.1. Pagne xumorese

1. HwuBo mamarioOuHa y TKMBY TyMOpPa M HEHNOCPEIHOM OKPYXEHY TyMOpa-IIEpUTYMOPY KOJ
naipjeHara ca pakoM JI0jKe KOpenupa ca IOTEHIHjaioM TyMOpa 3a HacTaHaK arpecuBHE
dbopme Gonectu

2. OgHoc HMBOa MamaryioOMHa Yy TKHBY TYMOpa M HEIOCPEIHOM OKpPYXKEHY TyMopa-
NEepUTYMOpPY y KOpEJalWju ca OCTAIUM MapKepuMa KaHIEPOTeHe3e HMa IPEJUKTHBHU
3Ha4aj KOJ MaljeHaTa ca pakoM J0jKe

3. HwuBo mamarioOvHa y TKHBY TyMOpa M HEHNOCPETHOM OKpPYKEHhY TyMOpa-TIEPUTYMOPY KO
nalnyjeHara ca pakoM JI0jKe Kopenupa ca oJpel)eHuM maToXHCTOIOMIKUM THIIOBUMA

4. HuBo MmamarjioOMHa y TKMBY TyMOpa M HEMOCPEIHOM OKpYXEHY TyMOpa 4Yak H KOJI
namujeHaTa Ko kKojux je nocturayra PO xupypika pecekiija Moxe yKa3aTd Ha MOCTOjambe

CHCTEMCKE 00JIECTH

2.2. lln/beBH HCTPAXKUBAHA

1. CakynuTH y30pKe Kako KapIMHOMCKOI TakO M NMEPUTYMOPCKOI TKHMBA JOjKe MalijeHara ca
KapIIMHOMOM J10jK€ M MaTOXUCTOJIOIIKN aHATU3UPATH UCTE

2. JlabGoparopujcka in VItro uctpaxkuBama Ha y30pIMMa TYMOPCKOT M TKHBA M3 HEMOCPEIHOT
OKpYK€Hha TyMOpa paau AepuHuCakha HUBOA MaMarjioOWHa Y TKUBY

3. YT1BpauTH Kopenanujy NOOMjeHHX HHBOA MaMarjoOMHa y TKMBY TyMOpa M HEMOCPEIHOM
OKpYXelhYy TyMOpa ca MapKepuMa KOjHU Cy Yy KOpeNalHju ca 10jaBOM yJa/beHUX MeTacTas3a
(Ki 67, E-Cadherin, utx).

4. Ha oCHOBY HaBEIEHOT W3BECTH 3aKJbydyke KOJU MOTY 3HAYajHO YTUIIATH Ha u300p

onropajyher tepamnujcKor MoIaauTeTa
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3. MATEPNJAJI U METOJE CTYINJE

3.1. Bpcra cyauje

Pan mpencraBiba KIMHUYKY OTICEPBAIIMOHY CTYAM]Y (KOXOPTHA) Y3 €KCIIEPUMEHTAIIHY CTYIH]y Ha

XyMaHHMM TKHBHMa in Vitro.

3.2. MeTonogoruja

JIaGopaTopujcKku CerMeHT HCIIMTHBama n3BeleH je y Jlaboparopuju 3a henujcky u MoJeKynapHy
ouonorujy, IlpupomHo-marematmukor ¢Qakynrera y Kparyjermy. Xupyp3um Kimauke 3a
xupyprujy KL KparyjeBar cy y3opkoBaiam [eioBe KapIWHOMCKOT TKHMBA, KaO0 M TKHBa W3
HETOCPEeTHOT OKpYXKelha TyMopa, KOjeé je HaKOH mperiena oj crpane jekapa CiyxOe 3a
naroyiomky nujarHoctuky Kmuanakor Llentpa y KparyjeBuy nonpemano y nmaGoparopujy panu
JajbUX UCTpaXKMBama. YuTaBa qucepraiyje je ypaheHa y ckiagay ca BoAUYuMa J00pe KIMHUYKE

npakce ¥ XeJICHHIIKOM JEKIIapaIlijoM.

Crynuja je ypabhena moJ mokpoBHTebCTBOM MuHucTapcTBa 3a Hayky CpOuje Op. Il 41010:
"llpexnuanuka ucnutuBama OuoaktuBHUX cyncranuu (IIMBAC)”, ca omobpewem Etuuxor

onoopa KII Kparyjesar 6p. 01-4990.

3.2.1. XeMuKa/Mje U peareHcH

du3noNoNIKK PacTBOP y Koju je ponat pocdartau mydpep- Gipco, SAD.

Etanon, xinopodopm, nzonpomnanon - Serva, Nemacka.

Kut 3a h(MAG u Monokioncko antuteno -My BioSource, inc. San Diego, SAD.

KutoBu 3a npesohewe PHK y kommiementrapuy JJHK u PCR Kur (Sensiscript Reverse Tran-
scriptase Kit - RT)-Qiagen, Nemacka.

Boga PCR uunctohe u TRIzol-Ambion, SAD.

Kut 3a excrnpecujy rena KapaSYBR® Green PCR Master Mix-KAPA Biosystems, Boston,
SAD. IIpajmepu-Eurofins Genomics, Ebersberg.
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3.2.2. Kputepujymu 3a 01a0up nauujeHaTa Koju cy y4eCTBOBAJIU Y HCTPAKUBALY

Bpuiene cy aHanu3e Ha TKHBY KaplUMHOMAa M TKHBY M3 HEMOCPEIHOT OKpYKEmha TyMmopa-
NEPUTYMOpPY. Y UCTPaXUBAIYy CYy YYECTBOBAIM MAIMj€HTHU KOJ KOjUX j€ JAMjarHOCTHKOBAH PaK
nojke. Muaukanmja 3a omepaiujy je IocTaBjbeHa o] cTpaHe (OHKOJIOMIKOT KOH3WJIHMjyMa
Kmuanukor nenrpa KparyjeBan. CBH HanujeHTH Cy JeTa/bHO HH()OPMUCAHHO IMJBEBHMA U
3Hauajy UCTpaXHBama U JJaIH Cy cBOj mucMeHnu npucraHak. Etuuku oxbop K1 Kparyjesar je y
u3BemTajy 3aBefaeHuM nox opojem 01-4990 mao carmacHocT 3a ucrpakuBame. Oarosapajyhom
XMPYPIIKOM HMHTEPBEHIIMjOM y30pPKOBAaHO j€ KapIMHOMCKO TKHBO J0jke (N=64) kao wu
MaKpOCKOIICKM HEM3MEHCHO TKHBO M3 HEMOCPETHOT OKpykema Tymopa (n=64). Camo
UCTPaXMBaE HUje MMAJIO YTHIIaja HA yOOUYajeH TOK KaKo caMe XHPYPIIKE WHTEPBEHIIH]jE, TaKO
Y YMTABOT JICUCHa, a TaKohe HU KO/ jeTHOT MaIfjeHTa HHje 3a0eJIe)KeHO HeXKEILEHO JICjCTBO KOje
Ou Morino OWUTH y BE3HM Ca CaMUM HCTPAKUBAKEM. Y30PKOBAHU Cy TIpenapaTH pa3iiduuTe
BEJIMYMHE, Yy 3aBUCHOCTH OJ BEIMYMHE KaKO CaMOI' TyMOpa TakKO W BEJIMYUHE JIOjKe.
[lepuTyMOpCKO TKHBO j€ Y30pKOBAaHO Ha AMCTAaHIM JO 3IM OJf MBHIE MAaKPOCKOIICKH |
MHUKPOCKOIICKH TPENO3HAT/FUBOT TYMOPCKOT TKHBa, Yy capaimH Xupypra u matojiora. Csu
y30pIH Cy JICIOHOBaHH y OJroBapajyhuMm ckiaJuIiTuMa ca OnTUMaTHUM ycioBuma -196 °C o
CaKkyIlJbama JIOBOJbHOI Opoja 3a u3Boheme HcTpakuBama. HakoH maroxucrosomike oOpaje
CBaKor mpernapara JAe(GUHUCAH je XUCTOJIOIIKH THUI TyMOpa, Tpaayc Tymopa, JTUM(OHOIATHH
craryc, EP, I1P u HER 2 craryc (Elston u cap., 2002; Edge u cap., 2010).

[IpeonepaTvBHa OHKOJIOLIKA Tepamuja je Ouiia KpUTEPHjyM 3a HCKJbYUHBaHWkE MallijeHaTra W3
cryauje. [lanujeHTH KOju Cy y UCTOPHjU JIeUeHha MMajHM MOJaTak O KaplUUHOMY JOjKe, Kao U

MAIMjEeHTH ca CUCTEMCKOM, MeTacTaTckoM OoJenrhy Takohe HUCY y4eCTBOBAIM Y UCTPAKUBAY.

3.2.3. O0paga TKHBAa HAKOH y30PKOBamba

ITo y30pkoBamy ce U3BPIIU Mepeme U xoMoreHusanuja nogasameM 500 pl mydepa 3a nuzupame
Ha cBakux 0,01 g TkmBa kopumihemeM xoMmoreHmsaropa. [lydep 3a musmpame mpeacTaBiba
memaBuay 31.25 mM Triss-HCI pH 6.8, 2% SDS, 10% raumeposna, a MOTOM C€ JOMYHH
nectunoBaHoM H20 no kommumue ox 100 ml. Hakon ¢unrpupama mydep ce uyBa Ha coOHO]
temrneparypu. [lotom ce Bpiu nentpudyrupame Ha 10,000 rpm wa 4 °C, 10 munyTa, U31BOjU ce

cynepHatanT. Ha Taj HaumH ce u3/BOje YKYNHH NPOTEHMHH M3 KApLUUHOMCKOT W TKHBAa U3
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okosiMHE Tymopa. LOwry wmetoma je kopumiheHa 3a onpehuBame YKyIMHE KOHIICHTPAIH]e

nporenHa y cynepHaranty. CynepHartanT ce uyyBa Ha -80 °C.

3.2.4. OnpehuBame KoHUeHTpaNuje npoTrenHa Lowry merogom (Lowry u cap., 1951):

VY3opkyje ce 0,1 ml cynepuaranra gobujenor oopamom y3opaka TkuBa u goaa ce 0,1 ml 0,2 M
NaOH u 0,3 ml Pearenca Il (6akap-kapoonar). [Torom ce moma 0,2 M NaOH (Pearenc 1) no
konmmunHe 0,1 ml. 3atum ce Bpum mHKyOanuja yetBpt cara u noxa ce 0,6 ml Folin-Ciocalteu-
pearerca. Ilorom cienu wHKyOamuja oa mosa cara, a amncopOanma ce mepu Ha 490 nm.
W3pauyHaBame KOHIICHTpallMje MPOTEHHA j€ BPIICHO HA OCHOBY MEpema ancopOaHIe OYMTaHe

W3 CTaHAapJHE KPUBE, a TPe M03HATO] KOHIIEHTPAIMji OOBHHOT alOyMHHA U3 cepyMa.

3.2.5. Oopelhusamwe konuenmpauuje xymanoz Mammaglobin-A y mkuey kapyunoma oojke

[Tydep 3a ucnupame - 30 ml konieHTpoBaHor nmydepa 3a ucnupame je pasdiaaxerHo y 750 ml
JIejOHU30BaHE WM JIeCTHIOBaHe Boje. Henckopumihen pactBop je ocraBibeH Ha 4°C. Kana cy ce
KpHcTany (GOpMUPATH Y KOHIEHTpATY, 3arpeBad je Ha 40°C y BojgeHOM KynaTwity (TemiiepaTrypa
3arpeBama Huje npenasmia 50°C) 1 mojako ce BPIIMIO MEIIamkhe TOK Ce KPUCTAIN Y MOTIYHOCTH
HUCY pacTBOPUIN. PacTBOp je OCTaBIJbEH J1a ce OXJIaJu Ha COOHOj TEMIIEpaTypH Ipe yrnoTpeoe.
Cranpapn:

1) 10 ng/ml cranmapaaor pactBopa: moaaro je 1ml yzopka/cranmapaHor mydepa 3a pacTBapame
y eIpyBeTy, eNpyBeTa je OCTaBJbeHa Ha COOHOj Temriepatyp 10 MUH. 1 U3MemaHo.

2) 5 ng/ml - 0.156 ng/ml cranmapaaux pactBopa: obesexeHo je 6 empysera ca 5 ng/ml, 2.5
ng/ml, 1.25 ng/ml, 0.625 ng/ml, 0.3125 ng/ml, 0.156 ng/ml, mojeaunauno. Amuksor 0.3 ml
y30opka/ctanaapaHor mygdepa 3a pactBapame y cBaky enpysery. Hdomato je 0.3 ml usHag
nomenytor 10 ng/ml cranmapaHor pactBopa y mpBy enpyBery u u3memniano. ¥Y3ero je 0.3 ml u3
NpBe eNpPYyBETe U CTABJBEHO Y JPYTY eNpyBeTy U uaMmemano. ¥Y3eto je 0.3 ml u3 apyre enpysere
U CTaBjbeHO y Tpehy emnpyBery W u3MemaHo, W Tako penoMm. CTaHAapIHU pPacTBOPH CYy
kopuutheHu y Toky aBa cata. CTanaapaHu pacTBop je 6uo Ha Temneparypu o1 4°C no 12 caru.
[Tpunpema OMOTHHUCAHOT PAJHOT PacTBOpa 3a JCTEKIHjy aHTUTENA je TpUIpEeMaHa jelaH caT
pe eKCIIepUMEHTa

1) Uszpauynara je ykymHa 3ampemMuHa pagHor pactBopa: 0.1ml/ Oynapumh X BennumHa

Oynapunha (0.1 - 0.2 ml Bume o yKymHe 3anpeMuHe)
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2) PasbnakeH je OMOTHH 3a JCTEKIHjy aHTHUTeda ca mydepoM 3a pacTBapame aHTHTENA Yy
cpasmepu 1:100 u uzmerano. (nogaro je 1ul 6uoruna 3a gerekuujy antutena y 99ul mydepa 3a
pacTBapame aHTUTENA)

IMpunpema HRP-Streptavidin Conjugate (SABC) paaHor pactBopa:

[Tpunpemano 30 MuH. Ipe eKCIIEPUMEHTA.

1) Wspauynara je yKymHa 3ampeMuHa paaHor pactBopa: 0.1lml/Gynapunh X BenuumHa
Oynapunha. (0.1-0.2ml Bue ox ykymnue 3anpemune)

2) Pazonaxeno je SABC ca SABC nmydepom 3a pactBapame mpu cpasmepu 1:100 u uzmeraxo.
(momato je 1l SABC y 99ul SABC nydepa 3a pactBaparme)

[TocTynak ucnuTUBama

[Ipe nonaBama y OyHapuuhe, yjennauenu cy SABC pamau pactBop u TMB cymncrpar oko 30
MUH. Ha co0HOj Temrieparypu (37°C). Y3opuu u peareHcH Cy MOTIYHO U yjeIHAYCHO N3MEIIaHH.
VYHera je craHnapiHa KpruBa 3a CBaKH TECT.

1. Tlomemen je craHmapi, TECT y30pak M KOHTpOJHMU (Hyna) OyHapuuhu Ha MPETXOIHO
MpUIIPEeMJbEHO] (00JI0KEHO]) MIIOYM 3a CBAaKM MOjEJMHAYHO, U OHJA Cy 3a0eNeKeHU HUXOBH
noJioxkaju. M3aMepeH je cBaku ctaHmapn U y3opak ayrio. OmpaHna je mocyza JBa ImyTa Impe Hero
IITO Cy AOJATH CTaHJap/, Y30paK U KOHTPOIHU (Hyna) OyHapuuhu.

2. Amukot 0.1ml ox 10ng/ml, 5ng/ml, 2.5ng/ml, 1.25ng/ml, 0.625ng/ml, 0.3125ng/ml,
0.156ng/ml, ctanmapaau pacTBOpH y cTaHaap/ OyHapuuhe.

3. Honaro je 0.1ml y3opka/cTranaapaHor mydepa 3a pacTBapame y KOHTPOJIHH (Hysna) OyHap4uh.
4. Tonato je 0.1 ml ogrosapajyhe pasbnaxeHor y3opka (xoMoreHar TkuBa) y OyHapuuhe ca TecT
Y30PKOM.

5. 3aTBopeHa je Tiova ca MOKJIONIEeM U 3amoueTa je nakyoanuja Ha 37°C 90 muH.

6. YKIIOWmCH je MOKJIONAIl U OJIIOKEH CaJipikaj Iiodue, Op30 je CTaBJbeHa Iioda Ha QUITep Tarup
WM ApYyryd mMatepujan 3a ynujame. byHapuunhu ce HUCY y MOTIYHOCTH ocyurwd. [lmoda Huje
oTpaHa.

7. HNonaro je 0.1ml OuoTMHHCAHOT pajHOT pacTBOpa 3a JETCKIHjy aHTUTEIa y IMOMEHYTE
OyHnapuuhe (cTtaHmapn, TeCT y30pak W Hyma OyHapuwuhe). [lomat je pacTBOp Ha JHO CBaKOT
Oynapuuha 0e3 JoaupHBama 3U10Ba.

8. Ilioua je 3aTBOpeHa MOKJIOMNIEM U 3amodera je nHkydamuja Ha 37°C y Toky 60 MuH.

9. VKIIOBeH je TIOKJIoNAIl M TUI0Ya je OIpaHa TPH ITyTa ca mydepoM 3a ucTpame.
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10. donaro je 0.1ml SABC paanor pactBopa y cBaku OyHapuuh, MOKPHUBEHO j€ MOKJIOMNIEM U
3arnoueta je uakyoamuja Ha 37°C y Toky 30 MuH.

11.YxiomeH je mokJonal ¥ UCIpaHa je Iioda rneT myra ca nygepom 3a UCIHPAke U CBAKU YT
je mydep 3a ucnupame 0CTaBJbEH J1a 0JCTOju y OyHapunhuma 1-2 muH.

12. Tomaro je 90ul TMB cymncrtpata y cBaku OyHapumh, MOKpPHBEHA je IIOYA W 3arodvera je
nHkyOanuja Ha 37°C y mpaky 15-30 muH. Hujance mimaBe cy ce Morjie BHIETH Yy NpBa TPU JI0
yetupu OyHapumha (ca HajkoHueHTpoBaHujuM SCGB2A2 craHgapIHUM pacTBOpHUMA), JPYTH
OyHapunhy HUCY TOKa3UBAJIM OYHIIIETHY 00jy.

13. Jlomato je 50UL crom pactBopa y cBaku OyHapuuh u m3memaHo. boja ce ogMax mema y
KYTY.

14. Ouwurana je O.[. ancoprniuja Ha 450 NM y urTadyy MHUKPOILIOUE OAMAaX HAKOH J0JaBamka
CTON pacTBOpA.

3a mpopauys, (pematuBHu O./].450) = (O.A. 450 cBakor Oynapumha) — (O.J. 450 nyna
Oynapuuha).

CrangapaHa kpuBa je moria ga ce Hanpra kao penatuBHu O./[.450 cBakor craHmapIHOT
pactBopa (Y) Bc. mojenMHavHa KOHIEHTpamuja crangapaHor pactBopa (X). SCGB2A2
KOHIICHTpAIlMja y30paKa MOYKEe HHTEPIIOJIUPATH O] CTAHIapTHE KPUBE.

Pesume

1. Onpana je moya aBa IyTa Mpe HEro IITO je J0AaT CTaHAapJ, Y30paK W KOHTPOJHHU (HyJa)
OyHapuuhu.

2. onato je 100ul crannapaa wim y3opka cBakom Oynapunhy 90 mun. Ha 37°C.

3. Monaro je 100pl GuotHHMCAHOT paJHOT pacTBOpa 3a IETEKIMjy aHTHTeNla y CBaku OyHapuuh
60 mun. Ha 37°C.

4. AcriupHpaHo je U ONpaHo TPH IyTa

5. Nonato je 100ul SABC paanor pactBopa y cBaku OyHapuuh. Muky6armja 30 mun. Ha 37°C.

6. AcniupHpaHo je U ONpaHo IeT MyTa.

7. lonmato je 90l TMB cynicrpara. Muky6aruja 15-30 mun. va 37°C.

8. lomato je 50l crom pactBopa. Ounrano ogmax Ha 450nm.

9. IlpopauyHatu Ccy pe3yiTaTH.

46



Bbojan Muuomesuh JlokTopcka aucepranuja

3.2.6. UcnutuBame exkcnpecuje nuungopmanunone PHK 3a mammaglobin-A ren

VY cBpxy ucnuTHBama ekcrpecuje nnpopmanrone PHK nuspanor rena npumemyje ce JRT-PCR
METO/a, OAHOCHO KBAaHTHTAaTHBHA JIaHYaHA peakija MoJuMepase y peaaHoM BpemeHny. OHa
npeAcTaB/ba OMOXEMHU]CKY peakinjy kojoM je moryhe amrmmdukoBarn nuibanu ¢pparment [JHK
U 70 HEKOoNWKO MuiHjapau myra. Cam amapar y ceOM MMa WHKOPIOpHpaH COPTBEp, KOjH
ayTOMAaTCKH M3J1aje BPJIO MPEIM3HE pe3yiaTare U CTora ce MOXKe JO0hM /10 3aKJbydkKa Jia jé OBO
jemHa  ox HajepUKaCHMjUX W HAJUPEHU3HHJUX METOJa KOjeé C€ KOPHCTE y MOJEPHO]

JTNjarHOCTHIIH.

3.2.7. M3os0Bame PHK u3 TkuBa u heanja

denos/xnopodopm peakimja 3a uzonanujy PHK je mo npsu myt onucana on crpane Chomcezyn-
ski u Sacchi (1987). Ilena mporenypa ce paaud Ha JIEISHO) MOUIO3M Kako OM ce MHXHUOMpaia
aktuBHOCT J[Ha3za u PHaza. Y3opky mace 0.01 g (TkuBO KapiHOMA U MEPUTYMOPCKO TKHBO) C€
Ha camoM novetky nonaje 1 ml TRIzol-a y kome ce Bpiim xomorenusanuja. HakoH oBor kopaka
ciean AofaBame xjopodopma, koju he HakoH meHTpudyrupama oMoryhutn wu3IBOjamke TPH
BuiUbMBe (haze yHyTrap MukporyOe. Ha Bpxy y BoaeHoj ¢asu je PHK, koja je maxkspuBum
MUIETHPakbEM IpeHeTa y HOBY TyOy. HakoH nonaBama M30MponaHoia yclueanso je HHKyOupame
Ha coOHOj Temepatypu. [locie nepuona nHKydaIHje, yCIeauio je NeHTpUdyrupame HaKOH yera
je Ouo BUIJBHMB Tajor Ha IHY TyOe koju npencraBiba PHK. OBako mobujenu tamor je 3aBpiurHom
Kopaky je ucrpas ca 1 ml 80% eranonom.

Ogaxo n3onoBana PHK je pecycniennoBana y I[P Boau, a momay o 4yncTohy v KOHLIEHTPALUjH
u3onata cy nobujenn Ha omodoromerpy (Eppendorf BioPhotometer Plus). V3opuu PHK cy

cxmagumntern Ha -80 °C o 3aBpIeTka eKcriepiMeHaTa.

3.2.8. PeBep3na Tpanckpunuuja (RT-PCR)

Peaknuja peBep3He TpaHCKPHIIIHMjE CE 3aCHBa Ha MOTYNHOCTH €H3UMa peBEp3HE TPAHCKPHUITA3e
na jennonanyany PHK npenwucyje y kommnementapuy JJHK (Bustin, 2000). ¥V oBoj nucepranmju
je ymorpebsper Qiagen Seniscript RT Miks (Master Mix) koju je caap:kaBao CBe HEOIXOJHE

KOMIIOHEHTE€ 3a peakiujy Kao mTo <Ccy Tmydep 3a peBep3Hy TPAHCKPHUIIIIH]Y,
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ne3okcupubonykineotn Tpudocdare, omuro-dT mpajmepe, Boayoe3 J[Haza u PHasa, xao u
CH3UM peBep3He TpaHckpumrTasze. Ha camom kpajy moxato je u 2 Wl uzomosane PHK (1 pg/ul).
Ty0e ca mactep mukcom u y3opkom PHK cy mocrasisene y MultiGene OptiMax Thermal amapar
(Labnet Intetional Inc. North America). lobujenn y3opum xomruiementapHe JIHK ce mory

KOPHMCTHTH O/IMaXx 3a Jajbe aHanmu3e win uysatu Ha -80 °C.

3.2.9. KBanTuTaTHBHA JJaHYaHA peakuuja moaumepase (QRT-PCR)

Kommemenrapua JIHK je xopuinhena 3a ananu3y ekcrpecuje nubaHor reHa (Zhai u cap.
2005). 3a oy ananu3y je kopumthen kut Universal Kapa Sybr fast gPCR Master Mix 2x koju je
caJp>kaBao cBe HeomxoaHe KommoHeHnTte. Y3opak ¢c/[HK u nmpajmepu cy monati Ha caMoMm Kpajy.
VkymnHa 3anpemuna y 0ynapuhy TP mioue je 6una 20 pl. 3a qRT-PCR kopumihen je Applied
Biosystems 7500 Fast Real-Time PCR Systems amapar.

Kopuirhenu cy npajmepu 3a rese S-actin,

Primer Forward sequence Reverse sequence

p-actin 5-AAGCAGGAGTATGACGAGTCCG-3’ 5-GCCTTCATACATCTCAAGTTGG-3'

Mammaglobin-A gen | 5-CAG CGG CTT CCT TGA TCCTTG-3" | 5-ATA AGA AAG AGA AGG TGT GG-3'

VY ckiagy ca ynyrcTBuMa npousBohaya kopuinhe je cienehu nporpam:

1x 40 nyma
Tonnomua akmueayuja Jenamypayuja Xubpuouzayuja Tonumepusayuja
95 9C, 3 munyma
95 ?C, 15 cexynou 60 “?C, 60 cexynou 60 °C, 60
CeKyHOU

PenatuBHa rencka ekcrpecrja Mammaglobin-A rena je u3padyHata y OJHOCY Ha €KCIIPECH]Y

eHJIOTeHe KOHTpoiie [-actin-a y mctom y3opky (Schmittgen u Livak, 2008), xopumthemem
dhopmyre:

2—ACT

ACt1 = Ct BpennocT ucnutuBaHor rela y y3opky; ACt 2= Ct BpeaHoct f-actin-a y y3opky.
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3.2.10. CrarucTHYKA aHAJIN3A

[Tpukynsbenu nonamy cy obpahenu y3 momoh craructuukor nporpama SPSS Bepsuja 20. 3a
MPOBEPY HOPMAITHOCTH pacnojene je kopumhen KonmoropoB-CMupHOB TecT. 3a KOHTHHYHpPAHE
Bapujabie cy oapehene mepe eHTpaIHe TEHACHIM]e U Mepe BapujabMIIMTETa, a 32 KaTeropHjcKe
Bapujabiie yyecTajocT MOjeAMHUX KaTeropuja. 3a HyMepuyKe Bapujadiie Koje UMajy HOpMaJIHy
pacnioneny kopuuthenu cy CrynentoB t-tect 1 ANOVA. 3a Hymepuuke Bapujadie Koje HemMajy
HOpMaliHy pacmoneny kopuinhen je Mann-Whitney Tect a 3a KaTeropujcke MpPOMEHJbUBE
kopuitheH je X2 Tect. 3a HCIUTUBAKE MPEAUKIHjE 3a ABE KaTeropuje kopuirheHa je OuHapHa
JOTHCTUYKA perpecwja. 3a yTBphuBame na U HEKa NMPOMEHJbHBA MOXE Ja C€ KOPHUCTH 3a
npensuhame Meractasupama kopuiihena je ROC (receiver operating characteristic) kpuBa kao u
noBpmnaa ucnoa kpuBe (AUROC). MakcumanHu HHBO MPHXBAaT/bUBE BepoBaTHOhe HysTe

XHUIOTe3€ Koju je kopuiiheH y oBoj ctynuju je 0.05.

4. PE3YJITATH

4.1. KIMHNYKO-NIaTOJIOIIKEe KAPAKTEPUCTHKE NAIMjeHTKHILA €A PAKOM J10jKe

AHanu3upaHd Cy HHMBOM MamarjioOMHa y TKHBY KaplLMHOMa U TEPU-TYMOPCKOM TKHMBY H
eBaJlylpaHa je ’UX0Ba MPOrHoCcTUYKa BpeaHocT. CTyauja je uMana u Kopeiauujy usmelhy HuBoa
MaMMarjioOWHa Yy TKHBY KaplMHOMa M NEpU-TyMOPCKOT TKHBa W oApeheHHX KIMHUYKUX
MATOJIOIIKUX KapaKTepucThka. KiMHUYKe M MaToJoIIKe KapaKTepUCTHUKE MallijeHaTa ONUCaHe

cyy Tabenu 1 u 2.
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Taoeaa 1.

Kuaunnnuke, natosnomke 1 THM kapakTepucTHKe NALUjEHTKUEA €A PAKOM /I0jKe

bpoj
Kapakrepucruke nanmjeHTkumba-H,
(%)
Bpoj anasm3upanux npenapara 128 (100%)
o TKuBO M3 OKpYKEeHa TYMOpa 64 (50%)
e TxkuBo KapuuHomMa 64 (50%)

XHCTOJIOMIKH rpaxyc

o Low grade (I'l nian 106po 1udepeHTOBAH) 8 (12%)
e Intermediate grade (I'2 nam ymepeHo nugepeHToBaH) 36 (56%)
e High grade (I'3 usim ci1a6o qudepeHTOBaH) 20 (32%)
e High grade (I'3 uimn HenudepeHTOBaH) 0 (0%)
IIpomep Tymopa
e Tymop mamu ox 2 cm (T1) 27 (42%)
e Tymop 2-5cm (T2) 3 (4%)
e Tymop Behu ox 5 cm (T3) 34 (54%)
e Tymop 6110 KOr IpoMepa YKOJIUKO 3axBaTa 3uj Topakca (T4) 0 (0%)

Mpunanajyhu mumdun moxycu (N)

e be33axBahenocTu npunanajyhunx aumguux noxyca (NO) 4 (6%)
o Jlumdponoaanne meracraze y ncrocrpanoj nasymmnoj jamu (N1) 31 (48%)
o Jlumdonoganne MeracTraze y HCTOCTPAHOj MHA3yHIHOj jaMmu 29 (46%)

MelhycooHo cpacsim mim cpacyiu ca okounoM (N2)

YnabeHe MeTtacrase zmjamocnmosaﬂe TOKOM 5-0TOUIIHEr nepuoaa

o Be3 yrassennx cexynaapuux aenozura (MO) 23 (36%)

e JIujarHOCTHKOBAHHU yla/beHH ceKyHaapHu aemno3utu (M1) 33 (52%)

o IlpucycTBo yaa/beHMX CeKYHIAPHHX [€NO3MTa HHje I03HATO 8 (12%)
(Mx)
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Tabena 2. Kinnunuke, naToJI0MIKe H HMYHOXHCTOXEMHUjCKe KAPAKTEPUCTHKE
NMAlUjeHTKNbA €A PAKOM JI0jKe

Kapakrepucruxke Bpoj nauujeHTKNUIHA-
H, (%)

Bpoj ananu3upaHux mpemnapara 128 (100%)

e TkuBO U3 OKpYyKema TymMopa 64 (50%)

e TkuBO KapuHHOMA 64 (50%)
IMaToXMCTONIOMIKY THII paKa 10jKe

o Uneaszuenu OyKmaaiHu KapyuHom 55 (86%)

e Hneasuenu n0dynapnu Kapyunom 9 (14%)

Penenrtopcku craryc

e EcrporeH no3suTuBHU 38 (60%)
e EcTporen HeraTuBHH 26 (40%)
e [IIporecTtepoH NMO3UTHBHU 29 (46%)
e [IIporecTtepoH HEraTUBHU 35 (54%)
e HER2 no3uruBHHU 31 (48%)
e HER2 HeraTtuBHm 33 (52%)
CrapocHa 100
e <50 3 (4%)
e >50 61 (96%)
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[Ipoceuna crapocT nanujeHTKumba je omta 58,95 + 11,24 roause.
Cpenma crapoct 6osecauiia 6una je 60,5 ronuna, 55 (86%) nanujeHTKHbA je UMAIO TyKTATHU
KapiuHoOM y ojHocy Ha 9 (14%) OosiecHuIa ca JIOOyJIapHUM KapIIMHOMOM, a OBaj OJHOC je Ouo

CTaTHCTUYKH 3HayajaH (X2, p <0,01).

I'pajuxon 1. Pacnonena manujeHTKHBA TPEMa XUCTOIOIMIKOM THITY TyMOpa

B [lykTanHu

H [lo6ynapHu
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Hajzactymssennju cy omnmu tymopu ymepene audepenmuje (56%) mok je Hajmame OMI0 100pO
muepentoBannx Tymopa (12%) (X2, p<0.01). Huje Grito HenudepeHTOBaHUX TyMOpA.

I'paduxon 2. TudepenroBanoct Tymopa

Gl
nG2
uG3
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Tymop Bemuunne T3 (Tymop > 5 cm) je 6mo Hajuenthu 54% m0K je HajMambe MalHjeHTKHEbA OUITO

ca T2 BennunHoM Tymopa ( m3melhy 2 u 5 CM) u oBa pasiuKa ce Mmokasajia BUCOKO 3HAYajHOM

(X2, p<0.01).

I'paguxon 3. Auctpudynyja manyjeHTKHbA IPEMa BETHYUHU TyMOpa

Tl
uT2
mT3
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VY uncwiarepalHuM aKCHJIApHUM JTUMGHUM KJIe3JlaMa pPerucTpoBaHe cy meracraze koju 48%
ManyjeHTKuba 10K 6% nanujeHTKumba HUje UMallo perhuoHayHe JuM@ouaHe Mmeracrasze (Xz,

p<0.01).

I'pajuxon 4. [luctpudynyja mauujeHTKHbA TpeMa 3axBaheHoCTH TUM(HUX HOTyca

mNO
= N1
m N2
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Hajsehu 0Opoj manujentkuma (52%) je umao ynassene meractase, 36% Huje a0k je kox 12%

MalyjeHTKUba IPUCYCTBO MeTacTa3a OUsIo HEermo3HaTo (Xz, p=0.001).

I'pajuxon 5. luctpudyiiyja nanyjeHTKHbA TPeMa METACTa3uparby

MO
M1

m Mx
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Huje mokazana craTucTUYKH 3HaYajHA pasiauka y Opojy MalnujeHTKUba Koje Cy OuiIe MO3UTUBHE
Y HEeTaTHBHE Ha MCHHUTHBaHE perenrtope. [IporecTpeoH u eCTporeH HeraTUBaH CTaTyC je UMAllo
52% manujenTkumbe, 48% namujentkuma je 6mmo HER2 + (X%, p=0.803). ER mo3uTHBHO je 6110
60% marmjenTkuma a meratuBHo 40% (X% p=0.134). PR nosutuBHO je 6mino 46%

MaIUjeHTKUba a HeraTUBHO 54% (Xz, p=0.453).

I'pajuxon 6. luctpubylyja nauyjeHTKHbA IpeMa pelenTOPCKOM CTaTyCy

40 -
35 A
30 +
25 -

® no3uTtuBaH

20 1 B HeraTMBaH

15 +

10 +

HER2 ER PR
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4.2. Kapakmepucmuke neuera paka 0ojke

Kapakrepuctuke jnedyema paka J0jKEe KOje C€ OJHOCE Ha YUHICHY XHUPYPIIKY WHTEPBEHIIH]Y
(momTeIHAa WM MYTHJIAHTHA OTIEpaIlija) U IMOCTONEPATHBHY OHKOJIOUIKY TEpaIlujy, OHCaHe Cy

y Tab6ean 3.

Ta6ena 3. KapakTepucruke Jjieyewa paka J10jKe

Kapaxkrepucruxe N (%0) Bbpoj nanmujenara-N, (%0)

Xupypuika HHTePBEHIHja
* TTomrenna (Tymop < 3 cm) 29 (45,3%)
* Mytunantaa (Tymop > 3 cm) 35 (54,7%)

IHocTonepaTtuBHAa agjyBaHTHA

XxeMHoTepanuja
» Jla 46 (72%)
* He 18 (28%)

IMocTonepaTuBHA pagnoTepanuja

« Jla 43 (67%)
* He 21 (33%)
VYKyIHO 64 (100%)

[Tomrrenna onepanuja je uszBeaeHa ko 29 (45,3%) manujeHTKHBA ca PAKOM JI0jKE MambUM O] 3
1M, y opehemy ca 35 (54,7%) manujeHTKHBbA KO KOJUX je M3BPIICHA MyTHIaTOpHA OIeparliyja.
AnjyBantHy xemotepanujy je mnpumuino 46 (72%) mnanujeHtkuma. I[locronepariBHA

paauotepanuja kopuiihena je kox 43 (67%) nanujeHTKHbA.
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4.3. KoHueHTpanmja MaMarjio0uHa A y TYMOPCKOM H MEPUTYMOPCKOM TKUBY

I'pajguxon 7. Konuentpamuja mamMaraoOMHa A y TKHBY TyMOpa M HETOCPEIHOM OKPYXKEHY
TyMOpa KOJl THalMjeHTKUIa ca pakoM jaojke npema THM xknacupukanuju, XUCTOJIOIIKOM

rpajycy U cTaTycy MapriuHe peceKiuje.

5 Konuenrpauuja MaMario0MHa y NepUTYMOPCKOM U TKUBY
' iﬁ KapuuHOMa

= i
£ # t#
(@) _
33.75 # # . "
: i " )
é * & * }
= * *
=
5
E 2.5
= 7 _
5, F &
=
= *
[
=
£ 125
=
=
=]
<

o LA _H S — — S

T1 T2 T3 NO N1 N2 MO M1 RO R1 Gl G2 G3
O Peritumoral tissue m Carcinoma tissue

CryOuhn cy m3paxkeHu y BHIY cpelrhe BpeaHocTH * SE 3a matu Opoj y3opaka (N); 3a CTaTHCTHUKY
3HaYajHOCT m3Mel)y KapIMHOMCKOT W TIEpUTYMOPCKOT TKMBa ce y3umana BpemHoct * p <0,05; 3a
CTaTHCTUYKY 3Ha4ajHOCT n3Mel)y epuTyMOpCKUX TKHBA ce y3uMmana BpenHocT #p <0,05; 3a craructuuky
3HA4YajHOCT U3Mel)y KapIIMHOMCKHX TKHBa ce y3umaia BpefaHoct ## p <0,05.
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I'paduxon 8. Konrenrtpanuja mamariioOnHa A y TKHBY TymMOpa W HETOCPEAHOM OKPYXKEHY
TyMOpa TallKjeHaTa ca PakoM JI0jKe Y OJHOCY Ha MaTOXHMCTOJIOMIKU THIT TyMOpPa, CTapOCHY 100

naiujenra, xopmoncku u HER 2 craryec.

KoHneHnTpanuja MamMario0MHa y NepuTyMOPCKOM U TKHBY
KApUHMHOMA

Hi
* * #

KOH]Iel!-El“paIII/I]a Ma!n\a)arnoﬁnﬂa %o (ng/ml) -~

O. -
Ductalsobulare <50 >50 ER+ ER- PR+ PR- HER+HER-

O Peritumoral tissue m Carcinoma tissue

Crybuhu cy u3paxkeHH y BHIY cpelrbe BpeaHoctu + SE 3a matu 6poj yzopaka (n); 3a cTaTHCTHYKY 3Ha-
4ajHOCT u3Mel)y KapIIMHOMCKOT ¥ TIEpUTYMOPCKOT TKHBa ce y3uMana BpeaHocT * p <0,05; 3a cratucTnuxy
3HAYajHOCT U3Mel)y MepuTyMOpPCKUX TKHBa ce y3umaia BpeaHocT #P <0,05; 3a cTaTUCTHUKY 3HAYAJHOCT
n3Mel)y KapIMHOMCKHX TKHBa ce y3umana Bpeanoct ## p <0,05.
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4.4. AHa/In3a reHcke exknpecuje mamaznioouna A’y TRUBY TYMOpPa U HEMOCPETHOM
OKPpY:Kely TYMOPa KO/l NALMjeHTKUA €A PAKOM J10jKe

I'paduxon 9. PenaTuBHa reHCKa eKCIpecHja MamarioOnHa A y TKHBY TYMOpPa U HEIIOCPETHOM
OKpYXEHhY TyMOpa MaIlijeHTKHIba ca PAKOM JI0jK€ y OJHOCY Ha MAaTOXHMCTOJIOMIKU THUIl TyMOpa,

cTapocHy 100 namujenTta, xopmoHcku 1 HER 2 cratyc.

gRT-PCR
6.
*
<
©
I
o *
§4.5 Hit
] *
s
©
s
8,
=
g 3 e
2 *
e
o H
©
=
g 15 *
=
©
| =
[}]
) I ﬁ ﬂ |
N i i H | i
Ductalkeobulare <50 >5 R+ ER- R+ PR- HER+ HER-
O Peritumoral tissue m Carcinoma tissue

Crybuhu cy m3pakeHH y BUAY cpearbe BpeaHocTn + SE 3a matu 6poj y3opaka (N); 3a CTAaTUCTHYKY 3HA-
YajHOCT W3Mel)y KapIUHOMCKOT M IIEPUTYMOPCKOT TKUBa ce ysuMmana Bpeanoct * p <0,001; 3a
CTaTHCTUYKY 3Ha4ajHOCT u3Mel)y MepuTyMOpcKuX TKuBa ce y3umama BpemHoct #p <0,001; 3a
CTaTHCTUYKY 3HAa4ajHOCT m3Mel)y KapImHOMCKHX TKHBa ce y3uMaia BpearocT ## p <0,001.
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I'paduxon 10. ['encka excnpecuja mamaziodburna A y TKUBY TyMOpa U HETIOCPEAHOM OKPYKEHY
TyMOpa KOJI TalujeHaTa ca pakoMm Jojke y oaHocy Ha THM knacudukanmjy, 3axBaheHoct

MapruHa mnpernapara KapuuHOMOM U XMCTOJIOLIKU Ipaayc Tymopa

i RT-PCR
< 75 * &
<
-
§ Hit i#
* Hit
;5-63 it *
> *
<
=
=
=375
2 * * *
£ *
2 * %
= #
& 1.88
*

3 *
=
=
[
5
a 0

T1 T2 T3 NO N1 N2 M0 M1 RO R1 Gl G2 G3

O Peritumoral tissue m Carcinoma tissue

Crybuhu cy u3pakeHu y BHIY cpelmbe BpeaHocTu = SE 3a matu Opoj y3opaka (N); 3a CTaTUCTHYKY 3Ha-
yajHOCT m3Mel)y KapIMHOMCKOT W TIEpUTYMOPCKOT TKWBa ce y3umama BpegHoct * p <0,001; 3a
CTaTUCTUYKY 3HayajHOCT m3Mel)y MEepUTYMOPCKMX TKHMBa ce y3umana BpeaHoct #p <0,001; za
CTaTUCTUYKY 3HAYajHOCT n3Mel)y KapIiMHOMCKUX TKUBa ce y3umana Bpeanoct ## p <0,001.

I'eHcka excrpecuja MamarjioOMHa y TYMOPCKOM TKHBY j€ 3HA4ajHO M3pakeHHja y mopehemy ca

nepurymopckuM TkuBo (Mann-Whitney tect, U= 754, p=0.001).
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4.5. IlpefMKTHBHHU 3Ha4Yaj KOHLEHTpanyje MaMarjio0uHa A y TKHBY TYMOpPa 1
HENOCPeJHOM OKPY KelY TYMOpPa KO/ NAlMjeHTKHIbA €A PAKOM /10jKe

I'paduxkon 11. ROC kpuBa-kOHIEHTpaIKja MamarjioomHa A y TEpUTYyMOPCKOM TKHBY

naryjeHara ca KapiiuHOMOM JIO0jKe.

ROC Curve
10
0.8
E'.,D.E-
=
=
[,
=
"
0.4
0.2
0.0 T 1 T T T
0.0 0z 0.4 0& o0& 10
1 - Specificity

Diagonal segments are produced by ties.

Konnenrpanuja MmamMario0MHa y NepUTyMOPCKOM TKHMBY KOJI KapLIMHOMA JI0jK€ 3HA4ajHO yTHUYe
Ha M0jaBy yla/beHHX Meracrta3a (OuHapHa joructuuka perpecuja, p=0.024). Ha ocroBy ROC
KpPUBE MOKEMO 3aKJbYUUTH J1a BPETHOCT KOHIIEHTPAIIHje MaMarjoOnHa y IIEPUTYMOPCKOM TKUBY
MOJKeE Jla c€ KOPUCTH Kao (hakTop MpeauKIrje 3a HacTaHak yaabeHux meractaza (AUC= 0.693,
p=0.027). I'panuvHa BpEeJHOCT KOHIICHTPAIlMje MaMarjoOMHa y TYMOPCKOM TKHUBY H3HAJ KOje
MOKEMO 3aKJbYUYUTH Ja 1moctoju Beha BepoBaTHoha HacTaHKa yNaJbeHMX MeTacTa3a HM3HOCH

0.67ng/ml 3a cersuruBroCT 0.58 U crieruduanoct 0.59.
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I'paduxon 12. ROC kpuBa-KoHIIEHTpaIja MaMarioOuHa A y TYMOPCKOM TKHBY IalyjeHaTa ca

KapIIMHOMOM JIOjKe.

ROC Curve
10
0.5
E'.,D.E-
=
=
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=
"
0.4
0.2
0.0 T T T T T T
0.0 02 0.4 06 0.8 10
1 - Specificity

Diagonal segments are produced by ties.

KonreHnTpanyja MamMariioOnHa y TYMOPCKOM TKHMBY KapIIMHOMA JIOjK€ 3HAYajHO YTHYE Ha M0jaBy
yIajbeHUX MeTacta3a (OmHapHa soructuuka perpecuja, p = 0.025). Ha ocnoBy ROC kpuBe
MOJKEMO 3aKJbYUTH J1a BPETHOCT KOHIIEHTpAIlHMje MaMarioOMHa y TYMOPCKOM TKHBY MOJKE Jia Cce
KOPUCTH Kao (akTop MpeauKIfje 3a HacTaHak ynasbeHux metacrasza (AUC = 0.698, p = 0.019).
['panryHa BPEJHOCT KOHIIEHTpAIMje MaMarjoOMHa Yy TYMOPCKOM TKHBY H3HAJ KOj€é MOKEMO
3aKJbYYHTH J1a TIOCTOju Beha BepoBaTHOhA HacTaHKa yaa/beHHX Meractasa u3Hocu 0.578 ng/ml

3a cersutuBHOCT 0.67 u crieruduanoct 0.65.
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4.6. IlpeIMKTHBHM 3HAYaj reHCKe eKCIpecHje MaMarjao0nHa A y TKUBY TYMOpa H

HEMOCPEeTHOM OKPY:KelbY TYMOpPa KO/ NAIMjeHTKHIHA €A PAKOM /I0jKe

I'paguxon 13. ROC kpuBa-reHcka ekcrmpecwja mMamarioOmHa A y MEpPUTYMOPCKOM TKUBY

naryjeHara ca KapIuHOMOM JIOjKe.

ROC Curve
10
|
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E‘DE_
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0.4

|
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0.0 1 T T T T
0.0 0.2 0.4 0.6 0.8 10
1 - Specificity

I'encka ekcrmpecuja mMamarioOMHa y NEPUTYMOPCKOM TKHMBY HE yTHUY€ 3HA4ajHO Ha I0jaBy
yoaJbeHHX MeTacTa3a (OmHapHa joructuyka perpecuja, p=0.307). Ha ocmoBy ROC xpuse
MO>KEMO 33aKJbYUUTH Ja BPEIHOCT F€HCKE eKCIpecHje MaMarjoOrHa y IepUTYMOPCKOM TKHUBY He

MOJKeE Jla C€ KOPUCTH Kao (hakTop MpeauKIrje 3a HacTaHak yaabeHux meractaza (AUC= 0.553,
p=0.546).
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I'paduxkon 14. ROC kpuBa-reHCKa €KCIIpecHja MamarjioOMHa A y TYMOPCKOM TKHBY

ranujeHaTa ca KapimHOMOM JI0jKe.

ROC Curve
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1 - Specificity

Diagonal segments are produced by ties.

I'eHcka ekcmpecHja MamarioOMHa y TYMOPCKOM TKHBY KapimHoma jojke oapehena PCR
METOJIOM 3HauyajHO yTHWYE Ha I0jaBy yAaJbeHHX MeTacTa3za (OMHapHa JIOTUCTUYKA perpecuja,
p=0.043). Ha ocnoBy ROC kpuBe MOXEMO 3aK/byYHTH Ja BPEIHOCT T'EHCKE EKCIIpPEeCHje
MaMmarioOWHa y TYMOPCKOM TKHUBY MOXeE Ja Ce KOPUCTH Kao (DakTop MpeauKIivje 3a HacTaHaK
ynaseHnx Mertacraza (AUC=0.838, p<0.01). I'panwuyHa BpEeTHOCT TEHCKE EKCIIPecHje
MaMarjioOMHa y TYMOPCKOM TKHBY WH3HaJ KOj€é MOXEMO 3aKJbY4UTH Ja TIOCTOju Beha

BepoBaTHOha HacTaHka yjajbeHMX MeTactaza u3Hocu 1.003 3a cemsutuBHocT 0.73 U

cneruduanoct 0.76.
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4.7. 3nayaj umyHoxucroxemujckor oapehuBama E-Cadherin-a kox mnammjanara ca

KApUMHOMOM /10jKe

Ta6ena 4. E-Cadherin y oqnocy Ha NaTOXHCTOJIOIIKH THII PaKa JI0jKe

Cadherin
HET. 03. YKyInHO
Tun xaprmHOMa 64 0 0 64
AojKe JlykTamHu 0 3 52 55
JloOymapuu 0 5 4 9
YkynHo 64 8 56 128

E-Cadherin ce craructuyku 3Ha4ajHo dvemihe jaBjba KOJ MallMjeHaTa ca JAYKTAIHAM THIIOM

KapLIHOMA JI0jKe Y OfHOCY Ha 106ymapan tun (Hi kBagpar tect, X°=125.166, p<0.01)
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Cauka 1. MeMmOpaHcka TIO3UTHBHOCT CNHTEIHUX henmuja  JIYKTAIHUX  CTPYKTypa.

(MmynoxucToxemujcko 6ojeme, E-cadherin, yBennuame x200)

Cauka 2. MeMOpaHCKa TO3UTHBHOCT CNMHTENHHAX henHja  IyKTaTHUX  CTPYKTypa.

(Mmynoxucroxemujcko 6ojeme, E-cadherin, ysennuame x200)
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Cauka 3. MeMOpaHCKa MO3UTUBHOCT CMUTEIHUX heruja 3aBpIIHUX TYKTATHUX CTPYKTypa

aTMNUYHe aykTanHe xumepriasuje. (MMyHoxucroxemujcko Oojemwe, E-cadherin, ysenuuame

x100)

Cauka 4. MemOpaHCKa TO3UTHBHOCT EMUTENHUX henuja 3aBpIIHUX IYKTAIHUX CTPYKTypa
arunuyHe aykranHe xwurepruasuje. (MmyHoxucroxemujcko Oojeme, E-cadherin, yBenuuarme
x100)
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Cauka 5. VIMyHOno3uTHBHOCT  henujcKuX Tpaka M HHU30Ba AYKTAJIHOI KapLUHOMA H
yHyTpallllha HeraTMBHa KoHTposa y (Qokycy noOymapHor in  Situ  kapuuHOMA.

(MmynoxucToxemujcko 6ojeme, E-cadherin, yeemnuame X100)

Cauka 6. KouTuHyHMpaHa W JUCKOHTHHyHpaHa MEMOpaHCKa MMYHOPEAKTHBHOCT TYMOPCKHX
henuja xoje dopmupajy Tpake M KoloHe oko nykTyca. (MmyHoxucToxemujcko Oojeme, E-

cadherin, yBeruuame X100)
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Cauka 7. KoHTMHyHpaHa W JHCKOHTHHyHpaHa MeMOpaHCKa UMYHOPEAKTHBHOCT TYMOPCKHX
henuja xoje dopmupajy Tpake u KoloHe oko aykryca. (MMyHoxuctoxemujcko Oojeme, E-

cadherin, yBennuarme X200)
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Cauka 8. Hopmanue enurenne henuje anunyca. (MmyHoxucroxemujcko Oojeme, E-cadherin,

yBennuame X200)
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Cauka 9. Hopmanne enurenne henuje armayca u aykryca. (MmyHoxucroxemujcko 0ojeme, E-

cadherin, yBennuame X200)
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Cauka 10. KoHTmHympana MeMOpaHCKa HMMYHOIIO3MTHBHOCT TYMOpPCKHX henmja Koje
dbopMupajy Tpake U KOJIIOHE OKO AyKkTycHuX kananmuha. (MMyHOxucroxemujcko Oojeme, E-

cadherin, yBennuame X200)
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Cauka 11. JIMCKOHTHHyHpaHa Jiaka JI0 yMEepeHa MMYHOIIO3UTHBHOCT MEMOpaHe TYMOPCKHX
henuja xoje Gopmupajy Tpake M KOJOHE OKO JWIAaTUpaHuX aykryca. (MMyHOXHCTOXEMH]CKO

6ojeme, E-cadherin, yeenuuame x200)
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Cauxka 12. TyOymapue Tymopcke popmanuje uuje henmje mokasyjy KOHTHHYHpPaHY MEMOPAHCKY

nosutuBHOCT. (MMyHOXHCTOXeMHjcKO Oojere, E-cadherin, ysenmuame x100)
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Cauka 13. TyOynapHe TymMopcke opmaiuje unje henuje mokasyjy KOHTUHYUPaHy MEMOpPaHCKY

no3utuBHOCT. (MMyHOXHCTOXEMH]jCKO O0jerbe, E-cadherin, yBennuame X100)
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Cauxka 14. TlceymornmanaymnapHe ¢opMaldje, Tpake u HU30BU Ydje TyMopcke henmje mokasyjy
KOHTHHYHpaHy MeMmOpaHcky mo3utuBHOCT. (MMmyHOxucToxemujcko ©Oojewe, E-cadherin,

yBennuame X100)
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Cauka 15. Tpakacre Tymopcke ¢opmaruje duje hemuje Mmokasyjy MHTEH3MBHY MEMOpPaHCKY
MO3UTHUBHOCT JIOKAJTM30BaHe KOHIIECHTPUYHO OKO (DOKyca CONUIHE BapHjaHTe AYKTATHOT in Situ

kapiuaoMa . (MmyHoxucToxemujcko 0ojeme, E-cadherin, ysemnuame X200)
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Cauka 16. MmMyHomo3utuBHOCT henMjcKMX Tpaka W HHM30Ba JYKTAJIHOI KapLUHOMA M
yHyTpallllha HeraTMBHa KoHTposa y (Qokycy noOymapHor in  Situ  kapuuHOMA.

(MmynoxucToxemujcko 6ojeme, E-cadherin, yeemnuame X100)

Cmmka 17. WM3ocraHak MeMOpaHCKe MMYHOPEAKTHBHOCTH y (hokycuma JjobGysapHor in Situ
kapiuHOMa U ekcrpecuja E-cadherina y ¢pokycy aykransor in Situ kapuusoma. M3mely mospa
in  sSitu  kapuMHOMa TPUCYTHH Cy WMHBA3WBHH TPAKAaCTH TYMOPCKH  apaH)XMaHH.

(MmynoxucToxemujcko 6ojeme, E-cadherin, yeemnuame X400)
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Cauka 18. W3ocranak MeMOpaHCKe MMYHOPCAKTHBHOCTH y (pOKycuMa JoOymapHor in situ
KapIlMHOMa ¥ OKOJHHM WHBAa3WBHH TPAKAaCTH TYMOPCKH apamxMaHd. (MIMyHOXUCTOXEMH)CKO

6ojeme, E-cadherin, yeenunuame x400)
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5. TACKYCHUJA

MotuB 3a Hamry CTyaujy je Ouiia BeoMa BHUCOKAa HMHIMICHIA KapIMHOMA JOjKe, HeH
BEJIMKH MTOPACT TOKOM TOCIICABUX TOJIMHA, Ka0 U BEOMa BEJIMKa CMPTHOCT ycliel OBe 0OJecTH.
[Ipouemwyje ce na ce y cBeTy cBake roauue aujarnoctukyje mpexo 1 600 000 HoBux ciydajeBa ca
npeko 500 000 cmptHHX ucxona. Ctora je MCIUTHBAaKE HOBHX HMPOTHOCTHYKHX MapKepa O
kpyuujantor 3xa4daja (Weng u cap., 2014). UcnutuBamem Husoa hMGA MRNA y nepudephoj
KpBM TallMjeHaTa ca KaplMHOMOM JIO0jK€ J0JIa3W C€ JIO IMojaTKa O CEH3UTHBHOCTH of 38,2%,
cneuupuynoctu ox 100,0%, mosutuBHO] npemuktuBHOj Bpeanoctu (PPV) ox 100,0%, wu
HeratuBHo] npeaukTuBHOj BpemHoctu (NPV) ox 61,8% (Aristizdbal-Pachén u cap., 2015).
CBercka JuTeparypa MOCICABUX TOJAWHA OOWIIyje JUTEPaTypoM KOja OIHUCYje HCTPaKHBamba
HUBOA MamarjoOuMHa y cepyMy MalldjeHaTa ca KapIUHOMOM J0jKe, alli je BeoMa Maiu Opoj
CTyIHja Koje Cy ce OaBwiie aHaTM30M HHBOA MaMariioOMHa y caMOM TyMOpY, JIOK je HajMame
paznoBa KOju Cc€ THYM HCIUTHBamba HUBOA MaMarjoOMHa y MEPUTYMOIPCKOM TKUBY. YOIIITE y
CBETCKO]j JIUTEPATypu MCIUTHBAKE MIEPUTYMOPCKOT TKHUBA j& palaTUBHO HOBHjET JaTyMma, jep Cy
HE/IaBHA KCTPAKUBamka MOTBPAMIA 3HAYajHy yIOTY IEPUTYMOPCKOT TKHBa Yy TpolecuMa
HACTaHKa M pa3Boja TyMOpa y KOjUMa IMEPUTYMOPCKO TKMBO MMa BeOMa 3Ha4yajHy MOAyIUIIyhy
yimory (Lapeire u cap., 2014). Ham 1musb je OHO Ja aHAIW3UPaMO TE€HCKY W IMPOTCHHCKY
eKCIpecHjy MamarjioOMHa y y3opLuMa TYMOPCKOT M HEpUTYMOPCKOT TKMBa MalMjeHaTa ca
paKoM J10jKe, Jjajbe, Jla JOKAKEMO Jla UCIUTUBAHW HMBOM MMajy NMPEIUKTUBHY BPETHOCT KOja
MOXe OWUTH O]l KOPHCTH KJIMHMYapuMa y u300py ojaroBapajyher Mopajutera OHKOJOIIKOT
neuema. Takole, ycrenn cMo 1a 1epuHUIIIEMO KOHKPETHE BPETHOCTH OBHX ITapaMeTapa y TKUBY
TyMOpa ¥ HEMOCPEIHOM OKpY)KElhYy TyMoOpa INalMjeHaTa ca pakoM [O0jKe KOju HMajy
IIPOrHOCTUYKY BPEIHOCT y MPOLEHU Hcxoaa OosiecT. Lluib MOpepHEe OHKOJIOIIKE Tepanuje je
WHAMBUyaln3anyja (nepcoHuuKanyja) Tepamnnjckor pexxuma, Koju Ou, Kako My U caMo UMe
Kaxke, OMo omTuUManaH, Tj. Hajoosbu Moryhu 3a konkperHor mamjenta (Trifiletti u cap, 2017).
OBa crtyawja naje AONPUHOC WCTPaXKWBamy IEPCOHAIM30BAaHE TEpaIdje Yy TOM CMHCIY IITO
aHaJIM3upa TOTEHIMjaJHy Kopenanujy usmely ekmpecuje mamarioOHa y TKHBY TyMopa H
HETMOCPETHOM OKpYXKelhY TyMopa M ojpeheHHX KIMHUYKO IaTOJOMIKUX OCOOHMHA Koje cy
KapaaKTEepUCTHYHE 3a CBAKOT TMallMjeHTa ToHaoco0. Jlase, ycmenun cmo ma jaeduHUIIEMO

KOHKPETHE BpPEIHOCTH HHBOa MamarioOuHa (T3B. CUt-Off BpemHocT) y TKHMBY Tymopa
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HETIOCPETHOM OKPY)KEHY TyMopa MalujeHaTa ca KapIuHOMOM J0jK€ KOje MMajy CTaTHCTHYKH
JI0Ka3aHy MPEIUKTUBHY BPEIHOCT Kajga Cy y NMUTamky MapaMeTpu Kao WITO je TojaBa pelarca
OosecTH, yAaJbeHUX M JTUMQPOHONATHHUX METacTa3a, IITO Cy KPYLHUjaIHd HPOTHOCTUYKH
napaMeTpu Koju jAeuHUINY Jajbu TOK M Hcxoj Oosectn kox oBux namnujenarta (Tseng u cap.,

2013).

[Ipema nuTepaTypHUM TMOJAlIMMa CEPYMCKE KOHIICHTpAIlMje MaMmarioOuHa KOJ
narjeHarta ca KapiuHoMoM Jojke ¢y ce kpetaie ox 0,07 mo 9,6 ng/ml y mopehemy ca 0 o 0,07
ng/ml xox KoHTpoOJHE rpymie 3apaBux ocoba (Fanger u cap, 2002). Harie nctpaxuBame mokasyje
Jla pa3ivKa y KOHIEHTpAIMjH MaMarioOuHa y TyYMOPCKOM U NEPUYMOPCKOM TKUBY ojpeheHoj
ELISA Tectom HHUje CTAaTUCTHYKH CUTHH(PHKAHTHA, Tj. MEPHUTYMOPCKO TKHBO CEKpPETYje
MaMarjioOMH y TOTOBO HMCTOj KOHIICHTPAIMjH Kao W caM TyMOp, a INTO je 3Ha4ajHO BHIIE O]
BPEIHCOTH KOje JIMTepaTypHH IMOJalld HaBoJIE 3a 3/ipaBe ocobe. Mu cMO J00OHMIN BPEIHOCTH O]
2,4 ng/ml g0 3,8 ng/ml, o je cBakako 3ua4ajuo Buiire o mujanazona 0 go 0,07 ng/ml, koju
cpehemo y cepymy 3apaBux oco0a, ITO jaCHO TOBOPH y TMPHJIOT NMPEIUKTUBHO] BPEIHOCTH
onpehuBama TKUBHUX KOHIIEHTpamuja mamariaoomHa ELISA Tecrom y TkuBYy TyMmMopa
HETIOCPETHOM OKpYXeHY Tymopa. JOoII jeJlaH BeoMa 3HavyajaH 3ajbydaK KOjH C€ M3 OBOTa MOXE
W3BECTH j€ U TBPJHha Ja MEePUTYMOPCKO TKUBO MMa OCOOMHE CACBHM Pa3UYHUTE Of 3paBOT
TKHBA JI0jKE, jep MaKO Ha MATOXHCTOJIONIKOM IpernapaTy WMajy HCTEe OCOOMHE MEePUTYMOPCKO
TKHBO MMa Jpyraddje MOJCKYyJapHe KapaKTEepPHCTHUKE, Tj. Jy9H MaMarjioOWH y 3HATHO BUIIUM
KOHIIEHTpalljaMa oOJ TKHBa JOjKe€ o0co0a Koje HeMajy KapIUHOM, IITO MOXE HMaTu

NMPECAUKTUBHY BPECAHOCT.

JlutepaTypHH TMOJAlM 10 THTaky CEPyMCKE KOHIICHTpalWje MamariioOnHa cy 4ecTo
koHTpanukTopuu. Tako Zehentner ca cap. HaBoam na nogamu nobujern ELISA tectom Ha
NalyjeHTuMa y pa3InduTUM CTaijyMUMa KapIuHOMa JOjKe Kao M 3ApaBUX ocola Mmokasyjy na
HUBO MaMmarjioOWHa HHje 3aBUCTaH oJ craaujyma Oosrectu. ROC kpuBa je KOHCTpyHcaHa 3a
cnydajeBe kaaa je cutoff spemmoct Omma 1,71 ng/ml; tect je cmarpaH MO3UTHBHUM Kajaa je

BpeIHOCT MaMariioOnHa Ouia u3Haja HaBeneHe Bpeanoctu (Zehentner u cap, 2004).
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3a pa3nuKy oj rope HaBeAeHuX moaataka Bernstein JL u cap. naBoau 1a Cy manujeHTH y
cragujymuma ox | m0 Il mmanu Bpemnoctn mamarimobuna ox 0,9 mo 1,4 ng/ml mok cy y
craaujymy 1V umanum gak 2,3 ng/ml. Tlponahena je jaka mo3uTHBHA Kopesanuja u3Mel)y HUBOA
MamarioOWHa W BEJTHMYMHE TyMOpa; MAaIMjeHTH ca TyMopuMa Beher amjamerpa cy umanu Behe
cepyMcKe KoHIeHTpaluje Mamarioouna (Bernstein u cap., 2005). Pesyaratu Haire cTyauje ¢y y
CKJIaJly ca HajHOBHjUM IOaIlMMa KOju ce Mory Hahu y cTpy4dHOj JutepaTypu. Mu cMo Takohe
KOHCTATOBaJM TPAJallMjCKU TOPAacT HUBOA MaMarjioOMHa Kako y TKHBY TyMoOpa Tako U Yy
HETMOCPETHOM OKpYXKEIhY TyMOpa MallfjaHaTa ca pakoM JI0jKe ca MOpPacTOM BEIMYHMHE TyMOpa.
Hamm pesynratu ce pasiuKyjy o MOMEHYTUX KOjU Ce THIY CEPYMCKUX KOHIICHTpPAIlKja, TOK CMO
MU TPOyYaBaIM KOHIICHTPAIlMje MaMarjoOMHa y TKHBY TyMOpa U HEIOCPEIHOM OKPYXKEHY
TyMOpa Tako Ja cMo H00MIn KOHIeHTpaiuje npeko 2,6 ng/ml y cramujymy T1 mo 3,8 ng/ml y
craqujymy T3. BpeaHoctn y mepuTyMOpPCKOM TKHBY Cy OWiie HE3HATHO HHXKE OJ OHHX Yy
TyMOpckoM u Kpetane cy ce ox 2,4 ng/ml y Tl go 3,6 ng/ml y T3 cragujymy OGoJsecTw.
[IperparoM pocTynmHMX 0a3a IMojaTaka HHCMO HalUTM CIMYHA HMCIUTHBakba KOja CE TUUY
KOHIICHTpallKje MaMariioOnHa y TKUBY TyMOpPa U HEMOCPETHOM OKpPYKEHY TyMOpa ca Kojuma Ou

CMO MOTJIH J1a HalpaBUMO Topel)erse, Tako /1a je Hamia CTy/uja pBa CTy/Hja OBE BPCTE.

Hamm pesynratu cy mokasany Ja MOCTOjU I'paJallijCKu MOPACT MPOTEUHCKE EKCIpecHje
MaMmarjioOrHa, Kako y TYMOPCKOM, TaKO M y IEPUTYMOPCKOM TKHUBY, ca IMOPacTOM BepoBaTHOhe
jaBJbama TUM(GOHOJATHUX MeTacTa3a y ma3ymHoj jamu. JloOowim cMo BpemHocTH y ormcery 2,3
ng/ml mo 3,7 ng/ml y nepurymopckom TkuBy u 2,6 ng/ml o 3,8 ng/ml y Tymopckom TkuBy, kaja
cy y nuraky NO m N2 cragujymm Oonectu, pecniekTuBHO. OBe pasiuke Cy CTaTHCTHYKH
3HayajHEe HITO TOBOPH Yy MPWJIOT MPEIUKTUBHOM 3HAdajy ojapehrBama TKUBHUX KOHIIEHTpalMja
MaMarjo0WHa y BE3H ca MPUCYCTBOM METACTAaTCKH M3MEHEHHX Mpumnanajyhux mumdboHomyca.
OBH 3aKJby4IlM CE CIaXy ca MojJaluMa Koje cMo Hauutk y nuteparypu. Tako Liu Y. ca cap.
HaBOJIE CTAaTUCTHUYKM 3HAYajHO BHUIIE KOHILEHTpAIMje MamarioOWHa KoJ TMalijeHara ca
MO3UTUBHUM JMM(HUM HOAyCcHMa Yy Ta3yllHOj jaMmM, IITa BHUIIE, IITO j€ BHUIIE HOAyca

3axBaheHo, BUIIA je U ekcrpecuja Mamariiobuna (Liu u cap., 2006).

Cpenma BpeIHOCT CEepyMCKe KOHIICHTpaIldje MamarjoOMHa KOJ TaldjeHata ca

METacTaTCKHM KapIMHOMOM jojke je omma 9,38 ng/ml (7,9 ng/ml y koHTponHO] Tpymu 37paBux
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ocoba); Bpearoct ox 8,8 ng/ml cutoff je ycraHoB/beHa Kao rpaHuUIla M3HAI KOje CYy Y30PIH
cMaTpadu mo3uTuBHUM. CEH3UTHUBHOCT je aoctuzayia 68% a cnemudpuunoct 88,8%. Pesynraru
ce MOTy MHHHMMAJIHO pa3JIMKOBaTH jep Cy Yy Pa3IUYUTHM CTyAHMjaMa KOpHUIINeHa pazIuuuTa
aHTHUTeNa 3a u3Boheme TectoBa (Zehentner u cap, 2004). Hame wictpakuBame ykasyje 1a je
Cpela BPEIHOCT MamarioOuHa oJpeleHOT MPOTEHMHCKOM EKCIPECHjoM KOJ TallijaHaTta ca
MeTactarckoM Oosemthy Omma y pacrmony ox 2,4 ng/ml mo 3,75 ng/ml y mepurymopckom,
onrocuo 2,55 ng/ml mo 3,8 ng/ml y Tymopckom TkuBy. Hamme mcrpaxuBame mokasyje na
onpehuBame mnporenncke ekcrnpecuje ELISA Ttecrom kako y TymMOpckoM, Tako H Yy
MEPUTYMOPCKOM TKHBY MMa jaCHY MPEIUKTHBHY BPEIHOCT Kaja je y MHUTamy I0jaBa yaaJbeHUX
MeTacTa3a KOJ MalyjeHara ca KapuuHOMOM Jojke. OTHIUIM CMO M KOpak Jajbe, TE€ CMO
neduHrcanu u KOHKpeTHe CUtOff BpemHOCTH KOHIHTpaluje MamarioOMHa KOje ca BHCOKHM
CTENeHOM BepoBaTHOhe yKa3yjy Ha pU3UK O MOjaBe yJaJbeHHX MeTacTasa. Ta BpemHOCT je 3a
nepurymopcko TkuBo 0,6704221 ng/ml, a 3a Tymopcko tkuBo 0,5784426 ng/ml. TIperparom
JOCTYITHE JIUTepaype HUCMO HAIUIA MOJATKE KOjeé CMO MOIJIM KOPUCTHTH 3a mopeheme, mro

TOBOPH Y IMPUJIOT aKTYCJIHOCTHU HAIICT UCTPaXKBamba.

Kana je y nutamy rpajayc TymMopa Halle UCTPaKUBambE j€ yKa3alo Ha jacaH I'pa/lallijCKu
1opacT IMPOTEHHCKE eKCIpecHje MamaryioOnHa, Kako y TYMOPCKOM Tako U y HMEPUTYMOPCKOM
TKUBY ca TOPAacTOM Tpaayca Tymopa. OBakaB Haia3 je JIOTHYaH Kajia ce y3Me y o03up Ja cy
TYMOpHU BHILIET Tpajayca Jjomie AudepeHToOBaHH M OHOJIOIIKH Cy arpeCHBHHjH, TaKO H y OBOM
Cllyyajy BHCOKE KOHIIEHTpal{je MamarjioOMHa MOTY YKa3aTH Ha CKJIOHOCT OBUX TyMmopa Ka
MeTacTa3upamwy y ylajbeHe OpraHe Kao LITO je Hampe] HaBEeAEHO, LITO jOII jeIHOM TOBOPH Y
MPWIOT NMPEAUKTUBHO] BPEAHOCTU o/pehuBama MPOTENHCKE E€KCIpecHje MamarjoOuHa y TKUBY
TyMOpa M HEMOCPETHOM OKPY>KEHY TyMOpa KOJI MalyjeHaTa ca pakom jaojke. CIMuHU pe3yaTaTH
ce Mory Hahu y MamoOpojHHM paJioBUMa KOjU Cy aHAJIM3UpPAIM EKCIIpecHjy MamariioOuHa y
TYMOPCKOM TKHBY KapIIMHOMa JI0jJK€ MMYHOXHCTOXEMH]CKOM METOOM, JIOK CMO MU oapehuBaiu
MPOTEMHCKY W TeHCKY EKCIIPEeCHjy Kako y KapIMHOMCKOM TakKO W Yy TKHUBY M3 HEMOCPEIHOT
opyxema. Rehman F. ca cap. cy takoh)e mpuMeTHIH MOpacT KOHIIEHTpAIMje MaMarioOnHa y

TKUBY KapIIMHOMa Ca IOPAacTOM rpajayca Tymopa u BeiauurHe Tymopa (Rehman u cap., 2010).
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Kana je y nutamy kopenamuja u3mel)y IpOTEHHCKE €KCIpecHje MaMarjioOWHa y TKHBY
TyMOpa W HENOCPETHOM OKPYXEHY TyMmMopa KOJ IaldjeHara ca KapIuHOMOM JOjKe |
XHMCTOJIOIIKOT THUMA TyMOpa, HAIllM Pe3yiTaTH yKa3yjy Ja je eKCIpecHja BHIIa KOJA JYKTaTHOT
XHMCTOJIOIIKOT THIA KapIUHOMA, HETO KOJ| JOOyIapHOT U ocTaiuX pehux tumosa paka fojke. Y
JUTEpaTypu ce MOTy HahW pa3IMuuTH M KOHTPAJAUKTOpHU pedynrtatu. Tako, Watson u Nunez-
Villar Hucy Hanum CTaTHCTUYKU 3HAYAjHY PA3IMKy Y CKCIIPECHjH MamarjioOWHa y 3aBHCHOCTH
on xucrojomikor Tuma paka nojke (Nunez-Villar u cap., 2003) (Watson u Fleming, 1996). Ca
Jpyre CTpaHe MMa M CTyJHja KOje Cy Kao M Halla CTyauja YTBPIWIE NMOBUIICHY MPOTEHHCKY
SKCIIPECH]jy KOJI IYKTATHOT KapIIMHOMa J0jKe Y OJIHOCY Ha ocTaie Xxuctosomnike Tunose (Rehman
i sar., 2010). OBo je y CyIpOTHOCTH ca CTYIH]jOM CIIPOBEICHOM o1 cTpane Bhargava ca cap. xon
KOjUX je MHOWITPATUBHU JOOYITapHH KapPIIMHOM MOKAa3UBA0 HAjBHIINY EKCIPECH]y MaMarioOnHa

(Bhargawa u cap., 2007).

Hucmo nokazanu xopenanujy usmehu xopmockor cratyca (ER u PR) u HER2 ca jenne
CTpaHe W MPOTEHHCKE EKCIIpecHje MaMmariioOnHa ca apyre. Y Jaureparypu ce cpehy pazmuuuTu
NoJialy 1Mo ToM nutamy. Tako na O’Brien. ca cap. HaBoau aa je mMpUCyTBO MamariioOMHa KOJI
nanujeHata ca ER u PR mo3utuBHUM KapuMHOMHMA JOjKe 100ap MPOrHOCTUYKH MapaMerap
(O'Brien u cap., 2015).

Guan ca cap. oka3yjy na je MPUCYCTBO M TE€HCKE M TPOTEHHCKE EKCIpecHje MaMarjoOnHa

yapyxeno ca ER nmosutusnonthy (Guan u cap., 2003).

Hucmo mnokaszanu 10o0HY 3aBHCHOCT y €KCIIpecHju MamarjioOmHa KoJi MalujeHaTra ca
KapLIUHOMOM JIOjKe, IITO Cy Pe3yJITaTH KOH3UCTCHTHH ca autepaTypHum (Liu u cap., 2012).
3akJpyyak KOjU ce€ jacHO Hamehe W3 Halle CTyadje jeé Ja ce€ NPOTEMHCKa eKcrpecuja
Mamario0KMHa Kako y KapIHHOMCKOM Tako M y TKHBY Y HEIOCPETHOM OKpYXeHY TyMOpa MOXe
KOPUCTHUTH Ka0 MPOTHOCTHUYKU MapKep XeMaToreHe IMCeMHMHaIje paka aojke. Jledunucam cMo
KOHKpETHE BPEIHOCTH KOHIICHTpAIllMje MaMarjioOMHa Kako 3a TyMOPCKO TKHBO, Tako W 3a
MEPUTYMOPCKO TKHBO, M3HAJ KOJUX C€ Ca BEITMKOM BEPOBATHONOM MO’KE MPETIOCTAaBUTHU Ja he
nohu 0 MeTacTaTcke auceMHuHanuje Oonectd. Ha Taj HauMH mpeuusHo JNehUHHUIIEMO TpyIy
namujeHara Koja je Moj MOBHIICHUM PH3UKOM 3a Pa3BOj CHUCTEMCKE OOJIECTH, T€ KOJ HHX

CaBeTyjeMO MPUMEHY arpeCUBHOT aJ[JyBaHTHOT OHKOJIOIITKOT TPeTMaHa. 3a IEPUTYMOPCKO TKHBO
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TpaHWYHA BPEAHOCT TMPOTEHHCKE eKkcrpecuje MmamarnobuHa onpehana EJIMCA Ttectom je

0,6704221 ng/ml, nox je 3a Tymopcko TkuBO Ta Bpeanoct 0,5784426 ng/ml.

[Topen mpoTenHCKe EKCIpecHje y Halloj CTyAujHu je onpehuBaHa w reHCKa eKcrpecuja
MamarJioOWHa y TKHBY TyMOpPa M HEIOCPEIHOM OKPYXEHY TyMOpa MalyjaHara ca KapiuHOMOM
nojke u m3Mmel)y OBHX Hayasza IOCTOje pa3liMKe, MOTOTOBO Kaja je y MUTamby NEPUTYMOPCKO
TKHBO. Pe3ynratu 1o0MjeHn TEeHCKOM eKCIPECH]OM CBAaKaKoO MOKa3yjy UCTE TPEHAOBE Kao U OHU
J00MjeHN TPOTEUHCKOM €KCIIPECHUjOM, aJIi C€ KBAaHTUTATUBHO PA3JIMKYjy, IITO j€ YHIHLEHHIA KOja
je mo3Hara u onucana y nureparypu (O'Brien u cap., 2015). Ciouuan deHoMeH je mpuMeheH u
KOJ apyrux Bpcra kapuuHoma. Tako Chen G ca cap. cy nokaszanu na camo oko 21% pesynrara
NOOMjeHNX TeHCKUM HCIIUTUBAEM KOpEIHpa ca MPOTEHHCKOM €KCIPECHjOM Kajia Cy y THUTamby

y3opiu aneHokapruunoma miyha (Chen u cap., 2002).

BepoBatHu pazno3u cy J00po MO3HATH (EHOMEHHM [MOCTTPAHCKPUIILIMOHE U
MOCTTPAHCNAIMOHE Perynamyje 1 MoauduKanyje, Tako 1a Hako je TeH eKCIIPUMHUpaH, He Mopa Ja
3HauM a2 he meroB (pUHAIHU MPOAYKT-IPOTEUH OuTH (QyHKIMOHANaH U nerekraduian (Wei u

cap., 2015). (Vasudevan u cap., 2015).

[To mutamy kopenamuje uMmely TeHCKE EKCIIpecHje mMamariioOnHa y TKHBY TyMmMopa H
HETIOCPETHOM OKPYXEHhY TyMopa KOJ MalujeHaTa ca KapIMHOMOM J0jKe, Hallla CTyauja
MOKa3yje jacHO TpaJallyjCcKo, CTATUCTHUKH 3HauajHO MoBehame reHcke eKCIpecHje MaMarioonHa
ca MOpacTOM BeNUYMHE Tymopa. McTu TpeHI MmocToju M y TYMOPCKOM U Yy HEPUTYMOPCKOM
TKHBY, MaJia je y IEPUTYMOPCKOM TKHBY HEIITO Mamke M3PaXKeH. Y TYMOPCKOM TKHUBY BPEIHOCTH
KOHIIEHTapl1je MaMarioOnHa Jo0ujeHe TeHcKoM ekcpecrjoM ce kpehy on 1,5 y T1 craaujymy
no 7,4 y T3 cranujymy, 10K Cy y IEpUTYMOPCKOM TKHMBY T€ BPEAHOCTH 3HATHO HUXe M Kpehy ce
on 0,9 y Tl cragmjymy nmo 1,7 y T3 craaujymy. Pesdyntatu cy KOH3UCTEHTHM ca OHHMMAa

N00MjeHUM MPOTEMHCKOM EKCIIPECH]OM U CJIaXy Ce ca OHMMa KOju ce MOTy Hahu y TMyTepaTypHu.
I'encka ekcnpecwja MaMarjoOMHa IIOKa3zyje KOpeJamujy ca CTaTycoM Ha3ylIIHHX

TUM(HHUX HOJYycCa, IITO je TPEHJ MPHUCYTaH U Yy Cilydajy oapehuBama MPOTEHMHCKE EKCIIpecHje.

ATICONyTHE BPETHOCTH KOHIIEHTpAIMje MamariioOmHa ojpehuBaHe TEHCKOM EKCIPECH]M Cy
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CTATUCTUYKH 3HAYAJHO HUXKE y MEPUTYMOPCKOM HETo Yy TyMOpPCKOM TKuBY u kpehy ce ox 0,1 y
NO no 0,4 y N2 cranujymy OonectH, 0K c€ BpeAHOCTH y TyMOpcKoM TKkuBY Kpehy ox 1,9 y NO
10 5,6 y N2 cragujymy. OBH HallM MOAALM CE CIAXY ca JIUTepaTypHuM nojaaiuma (Zehentner u
cap., 2002). Marchetti A ca cap. naBogu na je MamarioOMH jeJjaH OJ HAjCEH3UTHBHUJUX U
Hajcienn(UIHUJUX MapKepa 3a JETEKIHjy MHKpoMeTacTa3a y JUM(QHHM HOJIycHMa Ma3yllHe

jame (Marchetti u cap., 2001).

Konnenrpanuja mamariiobnna 1001MjeHa TeHCKOM €KCIPECH]OM j€ CTaTUCTHUYKU 3HAYajHO
NOBUIICHA KOJ TNalMjeHaTta ca NPUCYTHHUM MeTacra3aMa y TYMOPCKOM TKHBY, alld HHje
MOBHUIIIEHA Y IEPUTYMOPCKOM TKHUBY. Y NEPUTYMOPCKOM TKHMBY OHa je pesia BennunHa oko 0,3 y
MO o 0,5 y M1, nok ce y TyMopckoM TKuBY Te BpeaHocTH kpehy ox 2,0 y MO no 5,5 y Ml
cragujymy Oomectu. Y 12% cnyuyajeea M craryc Huje OMO neuHHCAH TakO J1a Cy OBH

HaL[I/IjeHTI/I H3Y3€THU U3 aHAJIN3C.

Crynuja cnpoBefieHa OJ CTpaHe Span ca cap. je ToOKa3ala Ja je TOBHIICHA T'eHCKa
eKCITpecHja MaMarJioOMHa KoJI IMalujeHara ca KapiimHOMOM JI0jK€ HE3aBHUCHO MOBE3aHa ca JIy>KUM
nepuosioMm 0e3 penarca 6oiectd. OBa Kopenanuja je HoceOHO U3paKeHa KoJ MalyjeHara Koju cy
npumanu Tamoxifen y Tepanuju, mTo roBOpH 0 MOBE3aHOCTH Ca XOPMOHCKUM CTaTyCOM TYyMOpa.
Crora, reHcka ekcrnpecuja MamarjoOMHa Cc€ MOXE cMaTrpaTH J0OpUM M NIPOTHOCTHYKH H
MPEIUKTHBHUM MapKepoM Kaja je y NmuTamy KapiuHoMm aojke (Span u cap., 2004). Ca npyre
CTpaHe MHOTH ayTOpW HaBOJE Ja Yy CBOjUM CTyAMjaMa HHCY HAllUIM CTaTUCTUYKH 3HAYajHY
MOBE3aHOCT M3Mel)y HHBOA reHCKe eKCIpecHje MaMarjioOuHa U XOpMoHCKor craryca (Marques u

cap., 2009) (Fortunato u cap., 2009).

Hamm pesynratu ce cnaxy ca rope HaBeneHUM. CyNpOTHO HaBEIEHUM pe3yliTaTHMa,
rpyna u3 Kopeje je mpoHalnuia CTaTUCTUYKY 3HauajHy Kopenanujy usmel)y HuBoa MamarioOuHa
y nepudeproj kpeu 1 ER u PR craryca manujenara, anmu He u kana je HER2 craryc y nmutamy

(Lee u cap., 2012).

Hama crynuja ykasyje na je reHcka eKCIpecHja M3pakeHHja y caMOM KapIIMHOMCKOM

HEro y TKUBY y HETIOCPETHOM OKPYKEHhY TYMOpa, Kao U J1a je CTAaTUCTUYKY 3HauajHO BUIIA Kaja
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je y nmuTamy IyKTaJlHU y OAHOCY Ha JIOOYJIapHU U OCTalle XMCTOJIOUIKE TUIIOBE KapIIUHOMA JIOjKE.

TakBu Hana3u cy koxepeHTHu ca aureparypaum (Al Joudi u cap., 2014).

W3 name crymuje ce 3ak/bydyje Ja C€ TEHCKa eKCIpechja MamarjoOWHa camo y
TYMOPCKOM TKHBY MOK€ KOPHCTUTH K0 MPOTHOCTUYKH MapKep XeMaToreHe TUCEMHUHAIje paKa
J0jKe, aji HE M TeHCKa EKCIpecHja y MepUTYMOpPCKoM TkuBY. JleduHHMcann cMO KOHKpETHE
BPEIHOCTH T'@HCKE eKCIIpecHje MamariioOMHa 3a TyMOPCKO TKHMBO, U3HAJl KOJHX CE Ca BEIUKOM
BEpOBAaTHONOM MOXe TpeTnocTaBuTu 1a he nohu 10 meracrarcke nucemuHanyje. Tako ce Moxe
mudepeHpary rpyna 0oJecHHIA MO MOBUIICHUM PU3UKOM 3a Pa3BOj MeTacTaTcke OOecTH,
TE KOJ IbUX CaBETYjeMO IMPUMEHY arpeCUBHOT a/1jyBaHTHOT OHKOJIOIIKOT TPETMaHa. 3a TYMOPCKO
TKHBO TPaHWYHA BPEJHOCT I'eHCKe ekcrpecuje mamariobmna onpehana RT-gPCR je 1.003 3a

cemsutuBHOCT 0.73 u cienmuduyanoct 0.76.

E-Cadherin ce mpema HaieM UCTpaKMBalby CTATUCTUYKH 3HAYajHO derrhe jaBiba KOJ
nanyjeHara ca JYKTAIHUM THIIOM KapIMHOMa J0jKe Yy OAHOCY Ha JoOynapHU Tui. Hucmo
JIEMOHCTPUPAIM TPOTHOCTUYKY BPEIHOCT MMyHOXHcToxemujcku oxapehusanor E-Cadherin-a,
Ka0 HU KOpeJalHjy ca MPOTEeHHCKOM KOHILIEHTPALjOM U TeHCKOM EKCIIPECHjoM MamarioOnHa A
KOJ MalyjeHara ca KapuuHoMoM Jojke. Hay4yne cTynuje ykasyjy Aa je HMCKa excnpecuja E-
Cadherin-a, xama je y nuramy AYKTaJIHA WHBa3MBHH KapIIMHOM JOjKe, 3HAYajHO MOBE3aHa ca
nommjoM nporuo3oM y cmuciy OS (Overal Survival) u DFS (Disease Free Survival) (Li u cap.,
2017).
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6. 3BAK/bYYAK

JloGujenu pe3ynraru A0BoAe 10 cienehux 3aKbydaka:

* [IpoTenHCKa eKCIPecHja MaMarjioOWHa KaKo Y TYMOPCKOM TaKoO M Y IIEPUTYMOPCKOM TKHBY C€
MO’K€ KOPHCTUTH Ka0 MPOTHOCTUYKU MapKep XeMaTOreHe JUCEMHUHAIIH]E paKa J0jKe

* Jlebunucanm cMO KOHKPETHE TPaHWYHE BPETHOCTH KOHIICHTpAIMje MamarjoOWHa Kako 3a
TYMOPCKO, TaKO H 3a MEPUTYMOPCKO TKHBO, M3HAJI KOJUX C€ Ca BETMKOM BEPOBATHONOM MOXeE
MpeTnocTaBuTH 1a he gohu 10 MeTacTaTcke AUCEeMUHal]je OOJIECTH.

* 3a mepuTyMOPCKO TKMBO IpaHWYHA KOHIIEHTpanuja Mamarioouna onpehena EJIMCA Tectrom

je 0,6704221 ng/ml, nox je 3a Tymopcko TkuBo Ta BpeaHoct 0,5784426 ng/ml.

* ['eHcka ekcopecwja MamarjioOMHa ce€ MOXKE€ KOPUCTHTH Kao IPOrHOCTHYKU MapKep
XeMaToreHe JUCEeMUHAIIM]e PaKa JJOjKe caMO 3a TYMOPCKO, aJld HE U 3a TIEPUTYMOPCKO TKUBO.

* 3a TYMOpPCKO TKHBO TI'paHWYHAa BPEIHOCT T'€HCKE eKcrpecuje Mamariioouna onpehana RT-
gPCR je 1.003.

* AHanu3oM MamariioOMHa y TKHBY TyMOpa M HETOCPEAHOM OKPYXKelmY TymMOpa W3 BeoMa
XeTeporeHe rpyle MalyjeHarta ca KapLUUHOMOM JI0jK€ Ae(QUHHUIIEMO OHE KOjU Cy IOJ
NOBMIIEHUM PH3UKOM 3a pPa3B0Oj CUCTEMCKE O0O0JecTH, T€ KOJ HHX CaBeTYjJeMO INPHUMEHY
arpecuBHOT aJIjyBaHTHOT OHKOJIOIIKOT TPETMaHa y LWJbY IPEBEHIMjE pa3Boja CHCTEMCKE
OonecTH.

* OpnpehuBame TKMBHUX HUBOA MamarjioOMHa KOJ NalyjeHaTa ca KapIMHOMOM JOJKE MOXKe
OUTH KOpaK y MHAMBUIYyAIM3alUjU Tepanuje, Koja he OUTH oNTUMalHa 3a CBAKOI MallMjeHTa
MOHA0C00.

* XymaHM MaMarjoOMH TIpejcTaBjba 3HA4ajaH MPOTHOCTHYKH MapKep pa3Boja CHUCTEMCKE

0oJiecTH KaJzia je y muTamy pak J0jKe.
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/. CHIHCAK CKPAREHUIA U AKPOHUMA

YV V.V V V V V V V VYV V V V V V V V VY V V V V V V

hMAG - xymanu MaMariioouH

IL8 - unrepneykus 8

DCIS - nykranau kapuuaoM in Situ

ITC - u3omoBane Tymopcke henuje

BRCA 1, BRCA 2 - Breast Cancer Genes 1 and 2

ER - peuenrop 3a ectporen

PR - perienrop 3a nporectepon

HER 2- (peuenTop 3a xymMaHu enuaepMaiiu GakTop pacra 2)
EMT - enutenHo-Me3eHXUMalIHA TPAH3UIIH]a

BM - 6a3aina MmemOpaHna

PCR - polymerase chain reaction

MAM, MGB, UGB3, MMG, SCGB2A1 - ckpahenwurie 3a MaMarioOuH
DNK - ne3okcuprbOoHyKIEHHCKA KUCETUHA

RKN - puboHnykienHcka KuCennHa

BLC - Basel- like carcinom

Sentinel lymph node, SLN - crpaxapcku nuMbHEA 4BOp
Tc99m - Texnenujym 99 ,pagrioaKTUBHU KOJIOU

CMF - lluxnodochamua, MeToTpeKcaT, S-GIryoyparwt
AJCC - American Joint Committee on Cancer
Quantitative Real Time Polimerase Chain Reaction

IIT - nepuTyMOpPCKO TKUBO

KT - kapunHOMCKO TKHBO

PPV — (+) mporHoctuyka BpeaHOCT

NPV — (- ) mporHocTiuyka BpeIHOCT
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BUOI'PADPUIA

Hp bojan 3. Munomesuh, cnern. ommre xupypruje, pohen je 11.07.1976. ronune y Kparyjesiy.
OcHOBHY HIKOJIy ¥ TUMHAa3Hjy 3aBpmHo je y KparyjeBiy ca oaiudHuM ycrexoM. MeanmHCKu
dbakynrer Yuupepsutera y Kparyjesiy ymnucao je mkoicke 1995/96. roaune, a QumioMupao je
mkoscke 2001/02. roaune ca npoceunom oreHom 8,40 HakoH miect roauHa cryaupama. 2003.
roguHe 3aBpmuo je mkoiny PesepBuux Odunmpa - Canutercke Ciyx6e BMA. Oamax mo
IUIUIOMHPARy 3all0ue0 je CTaX M YIHCA0 MOCICTUIIOMCKE CTyIUje M3 YPreHTHE XHUpYpruje.
3aBpUIMO je CTaX W MOJOXKHUO je CTPYYHHM MCHHMT. Marucrapcky Tesy moj HasuBoM: ,,IIporena
3Ha4yaja TmojenuHUX (akTopa y HacTajamy, pPa3BOjy M TPOTHO3M AaKyTHOT OWIIHjapHOT
nepuronuTrca™ oxopanuo je 07. 07. 2006. romuHe mpea KOMHUCHjOM KOjOM je IpeacenaBao
akazeMuK mpod. ap Anekcanaap dumurpujeBuh M THME CTEKao aKaIeMCKO 3Ba€ MarucTap
MEIUIMHCKUX Hayka. Ymmcao je tpehy roaumHy JIOKTOpCKMX akageMCKuUX CTyauja, Ha
MenumuackoM (dakynrety YHuBepsutera y KparyjeBnmy, m3bopHo moxapydje Knmuuuka u
eKCIepUMeHTalHa  Xupypruja. JloKTopcky auceprauujy 1mox HasuBoM: . Excrmpecuja
MamariioOMHa y TKHUBY Kao MPEeAUKTOpa arpecUBHOCTU TyMmopa nojke* mpujasuo je 14.04.2016.
rogquHe. Ha cegnuum Beha 3a menuuuncke Hayke YuuBepsutera y Kparyjesmy 13.09.2016.
TOJMHE JIaTa j€ carjlaCHOCT 3a U3paay TeMe JOKTOPCKE JHCepTalrje 1 UMEHOBAH MEHTOD, MPod.
np Hparan Yanosuh. Ha cemnumu Beha 3a menunmncke Hayke YHuBep3utTera y Kparyjerity
04.04.2018. romune ymecto cazna mokojHor mpo¢. np [parana YanoBuha 3a MeHTOpa je
umeHoBaH npod. ap Cphan Hunkosuh ( 6poj omnyke IV- 03-247/53). 3anocnen je ox 2006.
roguae y Kimuamukom nentpy y Kparyjesny, Knunnka 3a xupyprujy. Oxroopa mecena 2008.
TOJMHE 3alo4e0 je CHelujalu3aldjy U3 ONIUTe XUpypruje Ha MeaunuHckoM ¢akylnTeTy
VYuusep3utera y beorpany. Ilonoxuo je crnenujalucTUYKd UCHOUT U3 OMIUTE XUPYpruje JaHa
27.01.2014. roguHe ca ONJIMYHUM YCIIEXOM, YUME j€ CTEKAao CTPYYHH Ha3WB CIICLHjaHCTe
ommre xupypruje. Ynan je Cprckor snekapckor npymrsa, Cprnckor ITankpeacnor Kiy6a, Euro-
pean Pancreatic Club, Y apyxema enmockornckux xupypra Cpouje u EBporicke aconujarujaimje
€HJIOCKOITICKE XUpypruje. AKTUBHO ydecTByje o1 2006. roquHe y HaydHO - UCTPAKUBAYKOM PATy
U u3Bohewy NMpaKkTUYHE HAacTaBe Ha mpeamery Xupypruja, dakynrera MEIUIIMHCKUX HayKa y
KparyjeBuy, kao u y opraHusanuju pajaa xupypiike kareape. Oanykom HactaBHO — HayyHOT

Beha, dakynrera MemUIMHCKUX Hayka, YHuBepautera y Kparyjeemy, mp cuu. ap bojan 3.
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MurnomeBuh, cnenujaaucTa OnmTe XUPypruje, u3adpaH je 3a aCUCTEHTA 3a YKy Hay4YHY 00JacT
Xupypruja. JenHoriacHoM oaiaykoM wiaHoBa Kareape 3a xupyprujy mzabpaH je 3a cekperapa
XHpYpILIKE KaTeape. YUecHUK je mpojekra MunucrapctBa Hayke Pemy6muke CpoOuje 111 41010:
"IlpekTMHUYKAa HCOUTHBAaka OMOAKTUBHUX CYINCTaHIM' - YYECTBYje Kao HCTpaXuBay, Y

npojexktHoM 1uKiycy 2011-2019. 'oBOpH €HITIECKH M HEMAYKH je3WK, TT03HAje PaJl Ha pauyHapy.
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BUBJIUOI'PA®UIA

Hp bojan 3. MwuomeBuh, crneuujanucra ONIITE XUPYpPrHje, aKTUBHO Y4YECTBYje y HAy4YHO-
ucTpaxkuBadkoMm paay. O6jaBuo je no caga 15 pagoBa y yaconucuMa MehyHapoaHOT 3Ha4yaja Ha
SCI amcTm, octBapuo je ykynHo 64 6oga u cyma ummnakt dakrop- 10, 447, ocTBapuo je BUIIIE
yuentha Ha ckynoBuma MehyyHapoaHor (kateropuja M30) 3Hauaja u 00jaBHO je BHIIE pajioBa y

YacomnmucuMa HallMOHAIHOT 3Havaja (kaTeropuja M50).

PanoBu o0jaB/beHH y HAYyYHUM Hyaconucuma Mel)ynapoanor 3uauyaja (kareropuja M20)

1. Cvetkovic A, Markovic R, Milosevic B. Choledochal cyst Presentation of the dis-
ease with a case report. Bosnian Journal of Basic Medical Sciences. 2011; 11 (3): 194 — 196.
M 23

2. Ninkovic S, Ninkovic V, Cvetkovic A, Cvetkovic D, Nedovic J and Milosevic B.
Multifocal and multicentric breast cancer: is breast conserving surgery acceptable? J BUON.
2012; 17(1): 38-45. M 23

3. Nedovic J, Protrka Z, Ninkovic S, Mitrovic S, Vojinovic R, Glisic J, Filipovic
Markovic B, Milosevic B, Peulic M, Cvetkovic A. Cisplatin monotherapy with concurrent radio-
therapy versus combination of cisplatin and 5-fluorouracil chemotherapy with concurent radio-
therapy in patients with locoregionally advanced cervical carcinoma. J BUON. 2012; 17 (4):
740-745. M 23

4. Savic DM, Stojanovic ND, Stankovi VD, Stojkovic AK, Canovic DS, Ninkovic
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tion of late postoperative stenosis. HealthMed. 2012; 6(9): 3169-3173. M 23

6. Pesovic JP, Milosevic BZ, Canovic DS, Cvetkovic AM, Milosavljevic MZ, Jev-
djic JD, Pavlovic MD, Petrovic MD. Cancer of ectopic parathyroid gland presentation of the
disease with a case report. Int J Clin Exp Med. 2013; 6(3):227-230 M 23

7. Milosevic B, Markovic R, Cvetkovic A. Solid and Cystic Pseudopapillary Tumor
of the Pancreas: A Case Report. Srp. Arh. Celok. Lek. 2013; 141(5-6): 392- 394. M 23
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8. Ognjanovic N, Jeremic D, Zivanovic-Macuzic |, Sazdanovic M, Sazdanovic P,
Tanaskovic I, Jovanovic J, Popovic R, Vojinovic R, Milosevic B, Milosavljevic M, Stojadinovic
D, Tosevski J, Vulovi¢c M. MDCT angiography of anatomical variation of the coeliac trunk and
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y4eCHUKAa Yy TpOIECy TYMOPOTEHE3e H KOHIICHTpAIMjy/eKCIpechjy MamarioOuHa Yy
HNEPUTYMOPCKOM TKHBY KaO 3Ha4ajHOT MMPOTHOCTHYKOT (haKkTopa.

Marepujan u Metroae: OBa crymuja je oOyxBaTwia 64 TalUjeHTKHEE ca IPUMapHUM
KapIIMHOMOM JI0JKE€ TOKOM TIepHoja OJ IMeT ToauHa. 3a oxapehuBambe KOHILEHTpaIHje
MamarioonHa A y TKUBY KapIHHOMa U MEPUTYMOPCKOM TKUBY KopucTtuiu cmo ELISA Tecr,
JIOK je 3a oapehuBame peiaTuBHE TeHCKe eKcrpecHje oBor Mojiekyina kopuinhen RT-PCR.
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Opoja MeTacTasa, JIOK je pejaTHBHA eKcIpecrja MamarioOonHa A CTaTHCTUYKY 3HAYajHO BHINA Y
KapLUHOMY HEro y NepuTyMOPCKOM TKHBY, 0e3 003upa Ha BEIWYHMHY TyMOpa, Opoj 3axBaheHnx
nuM(HUX YBOPOBa, Opoj MeTacTa3a u Tymopcku tur. KoHuentpanuja mamarinoduna A je seha y
MEPUTYMOPCKOM TKHBY HEro y TKHMBY AYKTAIHOT KapIHHOMA, JIOK je y Cyd4ajy JIoOyIapHOT
KapIMHOMAa KOHIIeHTpalyja MaMarioonHa A Beha y kapuuHOMY HEro y HepuTyMOpPCKOM TKHUBY.
3akspyuak: Konuentpanuje MamarioOuna A y meputymopckoMm TkuBy Behe on 0,6704221
ng/ml u y TkuBy kaprumHoma Behe ox 0,5784426 ng/ml, kao u penariBHA T'€HCKa EKCIpecHja
Mamaenobuna A y TkuBy kapuumHoma Beha ox 1.003 cy cut-off BpemHOCTH Ha OCHOBY KOjUX Ce
MOTy HAEHTU(UKOBATHU MALMJEHTU KOJU Cy MOJ MOBehaHWM PU3MKOM 3a Pa3BOj] METACTATCKE

00JIECTH U KOjU C€ MOT'Y TPETUPATHU PAHUM PaJUKAIHUM aJ1jYyBAHTHUM JICUEHEM.

Kiby4He peun: KapiuHOM J0jKe, MaMarjioOMH, peliuIuB, METacTase
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Abstract - AB:

Introduction: Human mammaglobin is considered to be one of the most significant markers of
hematogenous dissemination of breast carcinoma. Our goal is to indicate the important role of
peritumoral tissue as an active participant in the tumorrogenesis process and the concentration /
expression of mamaglobins in the peritumoral tissue as a significant prognostic factor.

Materials and methods: This research included 64 patients with primary breast carci-noma dur-
ing five-year follow-up period. To determine the concentration of mamaglobin A in samples of
carcinoma tissue and peritumoral tissue, ELISA essay was used, and for the determination of
relative gene expression of Mammaglobin A, gRT-PCR was used.

Results: The concentration of mamaglobin A increases in both the carcinoma tissue and peritu-
moral tissue with an increase in tumor size, number of affected lymph nodes, number of metasta-
ses, while relative expression of Mamaglobin A is statistically significantly higher in carcinoma
tissue than in peritumoral tissue, regardless of tumor size, number of affected lymph nodes,
number of metastases and tumor type. The concentration of mamaglobin A is higher in peritumor
tissue than in tissue of ductal carcinoma, while in the case of lobular carcinoma the concentration
of mamaglobin A is higher in carcinoma tissue than in peritumor tissue.

Conclusion: Mammaglobin A concentration in peritumoral tissue higher than 0,6704221 ng/ml,
and in carcinoma tissue higher than 0,5784426 ng/ml, as well as Mammaglobin A relative gene
expression in carcinoma tissue higher than 1.003 were determined as cut-off values that may
identify patients who are at higher risk of metastatic disease, which would be treated with early

radical adjuvant treatment.

Keywords:

breast carcinoma, mammaglobin, relapse, metastases.
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Qbpazay |

H3JABA AYTOPA O OPHTHHA/JIHOCTH JJOKTOPCKE JJHCEPTALHJIE

Ja, bojau 3. MuJjomesnh , u3jaBiLyjem aa JOKTOpCKa

AMcepTaIHja 1101 HACTOBOM:

Excnpecuja mamario0unua y TRHBY Kao NPEJUMKTOPA arpecHBIOCTH

TYMOpa A0jKe

Koja je onBpamena Ha Daryarery MeTHIMHCKUX HAYKA

Yiusepsurera y Kparyjesuy npencrasima opueunaino aymopero 0e1o HacTazo Kao pesyiTar

CONCMEEHOE UCMPANCUBAYKO2 Padd.

Osom Hsjasom maxohe nomsphyjem:

°  acaM jedunu avmop NaBeJeHe AOKTOPCKE JAMcepTanmje,

® Ja Y HABECHO] JOKTOPCKO] AMCCPTALIIH HUCAM UGPIUUO/AG NOEPEO) AYTOPCKOT HHITH
APYTOT MpaBa HHICASKTYATHS CBOJUIIE APYTUX NHIA,

® /12 yMHOXKEHH TIPHMEPAK TOKTOPCKE ANCEPTALM]C Y IUTAMIIAHO] H IEKTPOHCKO] hopmu
¥ HHjeM Ce MPUIOTY Hamasy oBa M3jasa casipxn JOKTOPCKY IMCCPTALM]Y HCTOBETHY
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Oobpazay 2

H3JABA AYTOPA O HCKOPHITRABAK Y AOKTOPCKE JUCEPTALIHJE

Ja, Bojan 3. Mwiomeruh

X | Jo3BOJBABAM

HC 103B0JbaBAM

[ [*]

YuupepsureTcko] Oubnanorenyn y Kparyjesuy 1a HauMHu 1Ba TpajHA YMHOXKEHA TIPHMEpKa Y

CIIEKTPOHCKO] OPMH JOKTOPCKE JIMCCPTALMjE N0 HACIOBOM:

EKCleCCHja MaMar;Io0uHa ¥ TKHBY Ra0 NPCAHUKTOPA arPeCUBHOCTH

TyMoOpa 0jKe

K()ja ](_ o,quzubeHa Ha (I)akleTe'ry MCIHMUHHCKHNX HAYKa

Yuusepsuteta y Kparyjesily, H TO y HeWIH, Ka0 M JIa MO jeIaH [IPYMEpaK TaKO YMHOKCHE
IOOKTOPCKE OMCEPTATM|e YYUHM TPajHO  AOCTYIIHHM JaBHOCTH IYTEM AWUTHTATHOT
peno3utopujyma Yuusepsurera y Kparyjesily v HEHTPAIHOl PCIOZHTOPHjYMA HANIEKHO!
MHITHCTAPCTBA, TAKO Aa PUIATHAIH jABHOCTH MOI'Y HAYMHUTH TPajIe YMIOKeNe NpuMepke

¥ €NeKTPONCKO] (POPMH HABEAEHE JOKTOPCKE AMCCPIALMIC LIYTEM Apey3uMared.

Osom H3jaeom Takohe

J03BOJbaBaM
1e 103BohaBam’!

! Vkainko ayrop nsaGepe oa 1ie D03B0IN HPHITAHIMIMG JABHOCTH 14 TAKO AOCTYIIY OKTOPCKY JMCEPTAIN]y
KOPHCTE 004 yenosuma yrsphenus jeanoM 0a Creative Commons THIEHLA, TO HE HCKIbYUYje UPABO UPHLIALHNKA
J4RHOCTH A HABEZEHY NOKTOPCKY FIMCEPTALI]Y KOPUCTE Y CKIay ¢a 0ApeataMa 3aKoHa 0 ayTOPCKOM I CPOIHHM
npanuma. -
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l'IpHHELI{HHI[HMajaBH()CTH a TAKO AOCTYIIY JOKTOPCKY ,TIHCCp'l‘ﬂquy KOPHCTE MOI YCI0BHMA

yTRpherum jensom on enenehiux Creative Commons TMLCHLN:
1) AyroperBo
2) AYTOPCTRO - IGIUTY MO HCTHM YCIOBNMA
3) AyropeTso - Ge3 npepajia
4) AYTOPCTBO - HEKOMCPLMJATHO
5) AYTOPCTBO - HEKOMEPIHja:IHO - AETUTH (101 HCTHM YCTIOBHMA

@ 9/\yropm‘so - HEKOMCPLHJaIHO - 6e3 pepasa’
7

v Kparyjesuy | 2019. roqune,
« R
A / / 7 // Z
< (ULULL L~
/7 nornue ayTopa '

¥ Momivo ayTope kojii ¢y M3abpaan ma [03BOIC IPUNAANHIAMA JABHOCTH 1@ TAKO JOCTYIHY AOKIOPCKY
JWCEPTALH]Y KOPHCTE 01 yCIoBHMa YTBphenimv-jennom oa Creative Commons 1MICHIH 1a 3A0KPYKE JeIHY 071
nouyljernx sunenun, Jletaskan caapiaj HageACHux AHLSHUM J0CTYIH j¢ Ha: http://creativecommons.org.rs/
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Abstract

Introduction: Human mammaglobin is considered to be one of the most significant
markers of hematogenous dissemination of breast carcinoma. Our goal is to indicate the
important role of peritumoral tissue as an active participant in the tumorrogenesis process
and the concentration / expression of mamaglobins in the peritumoral tissue as a significant
prognostic factor.

Materials and methods: This research included 64 patients with primary breast carci-
noma during five-year follow-up period. To determine the concentration of mamaglobin A
in samples of carcinoma tissue and peritumoral tissue, ELISA essay was used, and for the
determination of relative gene expression of Mammaglobin A, qRT-PCR was used.
Results: The concentration of mamaglobin A increases in both the carcinoma tissue and
peritumoral tissue with an increase in tumor size, number of affected lymph nodes, number
of metastases, while relative expression of Mamaglobin A is statistically significantly
higher in carcinoma tissue than in peritumoral tissue, regardless of tumor size, number of
affected lymph nodes, number of metastases and tumor type. The concentration of
mamaglobin A is higher in peritumor tissue than in tissue of ductal carcinoma, while in the
case of lobular carcinoma the concentration of mamaglobin A is higher in carcinoma tissue
than in peritumor tissue.

Conclusion: Mammaglobin A concentration in peritumoral tissue higher than 0,6704221
ng/ml, and in carcinoma tissue higher than 0,5784426 ng/ml, as well as Mammaglobin A
relative gene expression in carcinoma tissue higher than 1.003 were determined as cut-off
values that may identify patients who are at higher risk of metastatic disease, which would

be treated with early radical adjuvant treatment.

Keywords:

breast carcinoma, mammaglobin, relapse, metastases.
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Apstrakt

Uvod: Humani mamaglobin je jedan od naznacajnijih markera hematogene diseminacije
karcinoma dojke. Nas cilj je ukazati na vaznu ulogu peritumorskog tkiva kao aktivnog
ucesnika u procesu tumorogeneze 1 Kkoncentracijwekspresiju mamaglobina u
peritumorskom tkivu kao znacajnog prognostic¢kog faktora.

Materijal i metode: Ova studija je obuhvatila 64 pacijentkinje sa primarnim karcinomom
dojke tokom perioda od pet godina. Za odredivanje koncentracije mamaglobina A u tkivu
karcinoma i peritumorskom tkivu koristili smo ELISA test, dok je za odredivanje relativne
genske ekspresije ovog molekula koris¢en qRT-PCR.

Rezultati: Koncentracija mamaglobina A raste kako u tkivu karcinoma tako i u
peritumorskom tkivu sa porastom velic¢ine tumora, broja zahvacenih limfnih ¢vorova, broja
metastaza, dok je relativna ekspresija Mamaglobina A statisticki znacajno visa u karcinomu
nego u peritumorskom tkivu, bez obzira na veli¢inu tumora, broj zahvacenih limfnih
¢vorova, broj metastaza i tumorski tip. Koncentracija mamaglobina A je veéa u
peritumorskom tkivu nego u tkivu duktalnog karcinoma, dok je u slucaju lobularnog
karcinoma koncentracija mamaglobina A veca u karcinomu nego u peritumorskom tkivu.
Zakljucak: Koncentracije Mamaglobina A u peritumorskom tkivu vece od 0,6704221
ng/ml i u tkivu karcinoma vece od 0,5784426 ng/ml, kao i relativha genska ekspresija
Mamaglobina A u tkivu karcinoma veca od 1.003 su cut-off vrednosti na osnovu kojih se
mogu identifikovati pacijenti koji su pod povecanim rizikom za razvoj metastatske bolesti 1

koji se mogu tretirati ranim radikalnim adjuvantnim lecenjem.
Kljuéne reci: karcinom dojke, mamaglobin, recidiv, metastaze.
Introduction

Breast carcinoma (BC) is the leading cause of cancer death in the USA with over
230,000 estimated new cases in 2014 and 40,000 estimated deaths (1). Despite the achieved
advance in the treatment of breast carcinoma by the applications of numerous hormonal,
genetic and molecular markers (estrogen receptor (ER), progesteron receptor (PR), HER2,

Ki67, etc.), high rates of mortality and morbidity are obvious related to this disease, so

4
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further study in this field is necessary with the aim of finding new markers as predictors of
disease aggressiveness (2-4). Breast cancer was classified into invasive ductal carcinoma
(over 80% of total BC), invasive lobular carcinoma (10% of total BC) and other BC
histological types that are not so common (10% of total BC) according to pathohistological
features (5). Improvement of medical achievements led to individualisation of therapy, i.e.
selection of treatment tailored to individual patients (6).

One of the specific breast cancer markers is the uteroglobin protein called human
mammaglobin. This protein is detected both in normal breast tissue and in breast cancer.
Detected blood levels are increased in cancer and have prognostic significance (7, 8).
Human mamaglobin was first detected in 1994 by Watson and Fleming using PCR method
(9). In addition to breast tissue, this uteroglobin protein occurs in two subtypes B1 and B2
that are detected in ovarian carcinoma (10). In the literature, other names for human
mamaglobin are also used: MAM, UGB3, SCGB2A1, MMG, MGB (11). It has been an
important predictor for bone metastases in breast cancer (12). mRNA expression of
mamaglobin may be multiplied in breast cancer versus non-malignant breast tissue (13).
The overexpression of mammaglobin is probably caused by complex mechanism on the
level of transcription (14).

Span PN et al. demonstrated that mRNA expression of Mammaglobin A could be
used for individualization of postoperative adjuvant treatment planning (15). Human
mamaglobin (hMAG) was also used to distinguish different breast carcinoma subtypes
(16). Human mamaglobin is positively expressed in 80% of the intraductal carcinoma and
90% of invasive ductal carcinoma (17). The expression of human mammaglobin is in
correlation with a high grade of breast cancer (18).

There is no consensus in the literature on the association of human mamaglobin
levels and the prognosis of the course of the disease (19). Nunez-Villar et al. showed a
correlation of human mamaglobin with less aggressive forms of the disease (20). Many
efforts have been made to detect mRNA mammaglobin in lymph nodes, blood and bone
marrow in patients with breast carcinoma. The peculiarity of hMAG lies in its almost sole
existence in mammary tissue and mammary carcinoma. In addition, the heightened
expression in carcinomas and its association with tumour grades renders it an excellent

marker for diagnosis and prognosis (21).
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BC early detection screening and other detection methods are still being studied. It is
reported that expression of hMAG is mostly related to breast carcinoma tissue, and hMAG
is defined as one of the first relatively mammary-specific markers (13). There are many
studies in literature that are related to mammaglobin level of the peripheral blood in BC
patients, while there are not so many studies describing mammagilobin level in cancer

tissue; studies concerning mammaglobin level of peritumoral tissue are really rare (22-24).
Methods

This study presents a clinical observational cohort study along with an experimental study
based on human origin material in vitro. The experimental research was carried out in
Laboratory of Cell and Molecular Biology, Biology and Ecology Institute, Faculty of
Science, University of Kragujevac. Samples (carcinoma tissue and peritumoral tissue) were
taken in corporation with The General and Thoracic Surgery Clinic and Anatomic
pathology Department of Clinical Centre in Kragujevac. Researches of this study were

carried out in accordance with the Declaration of Helsinki.
Chemicals and reagents

Phosphate-buffered saline - PBS was provided by Gibco, the USA; chloroform, ethanol and
isopropanol were provided by Serva Company, Germany. Human Mammaglobin-A ELISA
kit and monoclonal antibody Anti-Human Antibody by My BioSource, inc. San Diego, CA,
the USA.

QuantiTect Reverse Transcription Kit and PCR Kit (Sensiscript Reverse Transcriptase Kit -
RT) were provided by Qiagen, Hilden, Germany. The PCR water and TRIzol were
provided by Ambion, the USA. Gene expression Kit KapaSYBR® Green PCR Master Mix
was provided by KAPA Biosystems, Boston, the USA. PCR primers were provided by

Eurofins Genomics, Ebersberg.

Criteria for involving the patients in the study

124



bojan MunomeBuh JlokTopcka aucepTanmja

In this study we analyzed carcinoma and peritumoral tissue. The study included patients
with diagnosed early breast carcinoma. All the patients were examined by the Tumor
board meeting of Clinical Centre Kragujevac, and then subjected to the appropriate surgical
intervention. After the examination that had been carried out by the Tumor board meeting,
tissue samples were taken willingly from patients and approvad of the Ethics Committee
Clinical Centre of Kragujevac (no. 01-4990). All patients were given written information
about the study details. During the surgeries carried out in General and Thoracic Surgery
Clinic in Kragujevac, breast carcinoma (n=64) specimens and peritumoral tissue (n=64)
specimens were collected. The carcinoma tissue samples appeared to be different in size
depending on carcinoma size, and the peritumoral macroscopic unchanged tissue samples
were taken to 3 cm from macroscopic carcinoma margin depending on the size of the
excised breast tissue. All specimes were pathohistologically examined and verified by
Anatomic pathology Department of Clinical Centre in Kragujevac. Specimens were stored
at -196 °C until analysis. Specimens were evaluated including these parameters:
histological type of the tumor, grade of disease (Nottingham Histological Sco res), the
condition of the lymph nodes, estrogen and progesterone and HER2/neu status that were
evaluated according to protocol of American Joint Committee on Cancer - AJCC (25, 26).

The study did not include patients who preoperatively underwent neoadjuvant treatment.
The patients with previous history of breast carcinoma, as well as the patients with
metastatic deposits were excluded from the study. The study did not affect treatment
generally conducted in Clinical Centre of Kragujevac and established on principles of good

clinical practice.
Tissue sample preparation

The sample was measured and homogenized on ice. Samples were homogenized in 500 pl
cold lysis buffer for 0,01g of sample. IKA Homogeniser IKA®-Werke GmbH & Co. KG,
Germany and Ultrasonic homogenizers Sonopuls, Bandelin electronic GmbH & Co. KG,
Germany were used. Lysis buffer contained 31.25 mM Triss-HCI pH 6.8, 2% SDS, 10%
glycerol and dH20 was added up to 100 ml. After centrifuga-tion at 10 000 RPM at 4 °C,

10 min., supernatant was isolated and it presented the cell lysate. In this way the proteins
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from carcinoma and peritumoral tissue were isolated. The Lowry method was used to

determine protein concentrations (27).
Determining human mammaglobin-A concentration in carcinoma tissue

The human mammaglobin-A levels in carcinoma tissue were quantified using Human
Mammaglobin-A ELISA kit and monoclonal antibody Anti-Human Antibody (My
BioSource, inc. San Diego, CA, the USA) according to manufacturer’s instructions.

Relative expression of mRNA mammaglobin gene

Total RNA from the carcinoma and peritumoral tissue was isolated using the phenol-
chloroform method by Chomezinski and Sacchi (28). Concentrations and purity of RNA
were measured on biophotometer (Eppendorf BioPhotometer plus). A./., and Ax/., ratios
were monitored to assess any possible contamination by protein, organic solvents, salts,
carbohydrate etc. The samples were stored at -80 °C until analysis. The RNA template is
first converted into a complementary DNA (cDNA) using a reverse transcriptase (Reverse

Transcriptase, RT) (29).
Quantitative mRNA analysis

Quantitative polymerase chain reaction (QRT-PCR) cDNA was used for gene expression
analysis. Master mix (Universal Kapa Sybr fast qPCR Master Mix 2X) is designed for
high-performance real-time PCR containing everything that was necessary except primers,
cDNA specimens and Rox Low dye which were added. All qPCR experiments were
performed by using the Applied Biosystems, quantitative Real-Time system (Applied
Biosystems 7500/7500 Real-Time PCR Software v2.0). Each reaction (a 20 pl reaction
mixture) contained 10 pl SYBR Green PCR Master Mix, 1 pl forward and reverse primer
(5 pmol/il) and 2 pl ¢cDNA and 7 ul nuclease-free water. A PCR negative control
containing nuclease-free water instead of cDNA and a 2RT control containing 2RT
reaction instead of cDNA were included. The thermal cycling conditions included an initial

denaturation step at 95 °C for 10 min, followed by 40 cycles at 95 °C for 30 seconds, 60 °C
8
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for 30 seconds, and 72 °C for 30 seconds. To analyze the qPCR results, we used the
relative quantification method, which is based on the expression levels of a target gene
versus reference genes (housekeeping gene).

There are 2 replicates in each combination of gene. Relative quantification of gene expression was

normalized to the B-actin mRNA expression level. The gene-specific qRT-PCR primers were as

follows:
Primer Forward sequence Reverse sequence
p-actin 5'-AAGCAGGAGTATGACGAGTCCG-3' | 5'-GCCTTCATACATCTCAAGTTGG-3'

Mammaglobin-A | 5'-CAG CGG CTT CCT TGA TCCTTG-3' | 5'-ATA AGA AAG AGA AGG TGT GG-3'

To calculate the expression of a target gene in relation to a reference gene, we used 2

method (30).

Statistical analysis

All data are presented as the mean+SEM (standard error of the mean). The normality of
distribution was tested by Kolmogorov-Smirnov test. The two-tailed Student’s t-test,
ANOVA test or nonparametric Mann—Whitney rank-sum test were used depending on the
normality of distribution. Also, Chi-square test used for categorical variables.
A binary logistic regression model was used to evaluate prediction between two variables.
A receiver operating characteristic (ROC) curve analysis was employed to assess the
diagnostic capabilities of the variables for prediction of distant metastasis. The results were
considered significantly different when p<0.05. The data were analyzed using SPSS

version 20, statistical package.

Results

Clinical and pathological characteristics of breast cancer (BC) patients

127



bojan MunomeBuh JlokTopcka aucepTanmja

The levels of mammaglobin in carcinoma tissue and peritumoral tissue were observed and
their prognostic value was analysed. Correlation between mammaglobin level in carcinoma
tissue and peritumoral tissue and certain clinical pathological characteristics was also the
object of the study. Clinical and pathological characteristics of the patients are described in
Table 1 and 2.

Average age of patients was 58.95 + 11.24 years old. Median age of patients was 60.5
years, 55 (86%) of patients had ductal carcinoma compared to 9 (14%) of patients with
lobular carcinoma, and this ratio was statistically significant (X p<0.01). A sparing
operation was performed in 29 (45.3%) patients who had primary breast cancer of less than
3cm, compared to 35 (54.7%) patients in whom mutilatory surgery was performed.
Adjuvant chemotherapy had 46 (72%) patients. Postoperative radiotherapy was used in 43
(67%) patients.

Mammaglobin A concentration in carcinoma and peritumoral tissue in breast carcinoma
patients (Figure 1 and 2).

The concentration of mammaglobin A grows both in carcinoma tissue and peritumoral
tissue with an increase in tumor size, the number of affected lymph nodes, the number of
metastases and tumor grade (Figure 1).

The concentration of mammaglobin A is higher in peritumoral tissue than in carcinoma
tissue in ductal carcinoma, while in the case of lobular carcinoma the concentration of
mammaglobin A is higher in carcinoma than in peritumoral tissue (Figure 2).

Analysis of Mammaglobin A gene expression in carcinoma and peritumoral tissue in breast
carcinoma patients (Figura 3 and 4)

Relative expression of Mamaglobin A is statistically significantly higher in carcinoma than
in peritumoral tissue, regardless of the histological type of tumor, age of the patient,
hormone or HER status (Figure 3).

Relative expression of Mamaglobin A is statistically significantly higher in carcinoma than
in peritumoral tissue, regardless of tumor size, number of affected lymph nodes, number of
metastases and tumor grade (Figure 4).

Prognostic significance of Mammaglobin A concentration in carcinoma and peritumoral

tissue in breast carcinoma patients

10
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As shown in Figure 5, mammaglobin concentration in peritumoral tissue has a propensity
for distant metastasis (binary logistic regression, p=0.024). Mammaglobin borderline value
in carcinoma tissue is 0.67ng/ml for sensitivity 0.58 and specificity 0.59.

Mammaglobin concentration in carcinoma tissue has a propensity for distant metastasis
(binary logistic regression, p=0.025). Mammaglobin borderline value in carcinoma tissue is
0.578ng/ml for sensitivity 0.67 and specificity 0.65 (Figure 6).

Prognostic significance of Mammaglobin A gene expression in peritumoral and carcinoma
tissue in breast carcinoma patients

As indicated in Figure 7, mammaglobine gene expression in peritumoral tissue has no
significant influence on occurance of distant metastasis (binary logistic regression,
p=0.307).

Mammaglobin gene expression in carcinoma tissue identified by PCR method has a
propensity for distant metastasis (binary logistic regression, p=0.043) (Figure 8).
Mammaglobin gene expression borderline value in carcinoma tissue is 1.003 for sensitivity

0.73 and specificity 0.76.
Discussion

Examination of hMGA mRNA levels of patients* peripheral blood results in 38, 2%
sensitivity, 100% specificity, 100% positive prognostic value (PPV) and 61, 8% negative
prognostic value (NPV) (31). There have been many studies describing mammaglobine
level in patients’ serum but not so many studies related to the mammaglobine level in
carcinoma tissue; studies examining mammaglobin level in peritumoral tissue are very rare.
The peritumoral tissue is a relatively new research topic, and recent studies have presented
its important role in breast cancer formation and development (32). One of the studies that
investigated mammaglobin levels in peritumoral, as well as tumoral tissue in breast cancer
patient is the study of Zafracas et al. They found that mammaglobin was abundantly
expressed in bouth malignant and normal breast tissues (11). Our goal was analysis of gene
and protein expression of mammaglobin in carcinoma tissue and peritumoral tissue. We
also managed to dertermine specific values of these parameters in carcinoma tissue and

peritumoral tissue that appeared to be of highly prognostic value.

11
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The goal of modern oncology is personalized therapy, which presents the optimal
method for a patient (33). This study contributes to personalized therapy researches,
dealing with analysis of potential correlation between mammaglobin expression in
carcinoma tissue and peritumoral tissue and certain clinical pathological characteristics that
are specific for each patient. We also managed to define specific values of mammaglobin
levels (cut-off values) in carcinoma tissue and peritumoral tissue, having statistically
proved prognostic values related to some of the most important prognostic parameters (e.g.
distant and lymph nodes metastasis) for the outcome (34).

According to studied data, serum concentrations of mammaglobine were 0,07 - 9,6
ng/ml compared to 0 - 0,07 ng/ml of the control group (35). Our study shows that there was
no statistically significant difference in mammaglobin concentration in carcinoma and
peritumoral tissue. ELISA test was used to determine this difference. We got the values 2,
4 ng/ml - 3, 8 ng/ml, which is more than the range of healthy persons 0 - 0, 07 ng/ml,
pointing out the prognostic value of mammaglobin concentrations in tissues.

Data in studies related to serum concentration of mammaglobin have been
contradictory. Zehentner et al. claim that ELISA test data showed that mammaglobin level
was not dependant on disease stage. ROC curve showed the values of 1,71 ng/ml of cut-off;
the test considered to be positive when values of mammaglobine were higher tan the given
ones (36). In our study ROC curve showed that mammaglobin concentration value in
peritumoral tissue can be used as a prognostic factor of distant metastasis (AUC= 0.693,
p=0.027). Also, ROC curve showed that mammaglobin concentration value in carcinoma
tissue can be used as a prognostic factor of distant metastasis (AUC= 0.698, p=0.019).

However, Bernstein JL rt al. claim that patients at stages I — III had mammaglobin
values of 0,9 - 1,4 ng/ml, and at stage IV the value 2,3 ng/ml. There was a strong positive
correlation between mammaglobine values and carcinoma size; patients with a tumor of
large diameter had higher serum concentrations of mammaglobin (37). Our results match
these data. There was an increased level of mammaglobin in carcinoma tissue and
peritumoral tissue in patients with a larger breast tumor. As for the serum concentrations,
results of our study showed concentrations of 2,6 ng/ml at stage T1 up to those of 3,8 ng/ml
at stage T3. Values in peritumoral tissue were in significantly lower than those in
carcinoma tissue- 2,4 ng/ml at T1 up to 3,6 ng/ml at T3. We did not find similar studies

while searching the available data bases so it was imposible to compare the results. To our
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knowledge, this is the first study of this kind that dealt with determining of mammaglobin
tissue concentration.

Our results showed that there is a gradual increase of mammaglobin protein
expression in carcinoma tissue and peritumoral tissue with higher possibility of lymphatic
metastasis. For peritumoral tissue the values were at range 2,3 ng/ml - 3,7 ng/ml, and for
carcinoma tissue 2,6 ng/ml- 3,8 ng/ml concerning NO and N2 disease stages, respectively.
These differences are statistically significant giving tissue mammaglobin concentrations a
prognostic role. These results correspond with the ones we found in other studies. Liu Y. et
al. cite statistically higher mammaglobin concentration in patients with positive lymph
nodes (38). Tafreshi et al. demonstrated that the the level of mamaglobin is significantly
higher in affected lymph nodes comparing with healthy lymph nodes and showed that
breast cancer targeted agent, based on mammaglobin can be used for the non-invasive, in
vivo detection of cancer altered axillary lymph nodes (39).

Mean value of serum concentration of mammaglobin in patients with metastatic
breast carcinoma was 9,38 ng/ml (7,9 ng/ml in the control group). Sensitivity was 68% and
specificity 88,8%. Slight differences may appear because of different antibodies that were
used in various studies (36). Our results showed that mean value of mammaglobine
determined by protein expression in patients with metastatic disease was 2,4 ng/ml - 3,75
ng/ml in peritumoral, and 2,55 ng/ml - 3,8 ng/ml in carcinoma tissue. Determining protein
expression with ELISA test shows prognostic value related to distant metastasis in BC
patients. Further, we defined specific cut-off values of mammaglobin concentration which
indicate distant metastasis occurrence risks. This value was 0,6704221 ng/ml in peritumoral
tissue, and 0,5784426 ng/ml in carcinoma tissue. We did not find similar studies while
searching the available data bases so it was imposible to compare the results.

As for the tumor grade, our study showed that increased mammaglobin protein
expression in carcinoma tissue and peritumoral tissue affected the tumor grade. Higher
concentration of mammaglobin can affect tumor metastatis in distant organs; threrfore,
determining protein expression of mammaglobin can have a prognostic value. Similar
results can be found in a few studies that examined mammaglobin expression in carcinoma
tissue using the method of immunohistochemistry; we determined both protein and gene

expression in carcinoma and peritumoral tissue. Rehman F. et al. also noticed increased
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mammaglobin concentraion in carcinoma tissue while changing the tumor grade and size
(40).

Our results showed that protein expression of mammaglobin in carcinoma tissue
and peritumoral tissue was higher in patients with ductal tumors tan in those with lobular
tumors. The results of some other studies were different. Watson and Nunez-Villar found
no significat difference in mammaglobine expression considering histological types of
breast cancer (7, 20). On the other hand, there are studies like us that confirmed increased
protein expression in ductal tumors (40). This confronts with the study by Bhargava et al.;
this study showed that infiltrated lobular carcinoma had the highest mammaglobin
expression (41).

We did not present correlation between hormonal status (ER and PR) and HER2
and protein expression. There are different data in the studies related to this. O’Brien. et al.
cite that the presence of mammaglobin in patients with ER+ and PR+ a good prognostic
indicator (42). Guan et al. show that the presence of mammaglobin protein and gene
expression correlates with ER positivity (43).

We did not show age dependance in mammaglobin expression, since the results
were like those of other studies (38). We defined specific values of mammaglobin
concentration in carcinoma tissue and peritumoral tissue, and we showed that there were
patients who were potentially at risk of disease development. They were suggested an
adjuvant cancer treatment. Protein expression value was 0,6704221 ng/ml in peritumoral
tissue, and 0,5784426 ng/ml in carcinoma tissue (ELISA test).

We also dealt with mammaglobin gene expression in carcinoma tissue and
peritumoral tissue and the results were quantitatively different as desscribed in other
studies (42). Nevertheless, Chen G et al. showed that only 21% of results of gene
examination correlated with protein expression (adenocarcinoma lung) (44).

Possible reasons are well known phenomena of post transcriptional and post
translational regulation and modification; in some cases, it is not certain that protein would
be functional and detectable (45, 46).

As for the gene expression in carcinoma tissue and peritumoral tissue, our studies shows
gradual increase of mammaglobin gene expression depending on the tumor size, though it

is less shown in peritumoral tissue. Mammaglobin gene expression values of concentration
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in carcinoma tissue were 1,5 at T1 stage up to 7,4 at T3 stage, being lower in peritumoral
tissue: 0,9 at T1 stage up tol, 7 at T3 stage.

Mammaglobin gene expression is in correlation with lymph nodes status. Results
showed significantly lower values in perituumoral tissue: 0,1 at NO up to 0,4 at N2 stage; in
carcinoma tissue these values were 1,9 at NO up to 5,6 at N2 stage. These data are like the
ones from the other studies (36). Marchetti A et al. consider mammaglobin one of the most
sensitive and most specific markers for lymph nodes micrometastasis detection (47).

Gene expression of mammaglobin was slightly increased in carcinoma tissue of
patients with metastasis. In peritumoral tissue it had values of 0,3 at M0 up to 0,5 at M1,
and in carcinoma tissue 2,0 at MO up to 5,5 at M1. 12% of cases M status was not defined
so these patients were excluded from the study.

ROC curve shows that the value of mammaglobin gene expression in peritumoral
tissue cannot be used as a prognostic factor of distant metastasis (AUC= 0.553, p=0.546).

ROC curve shows that the value of mammaglobin gene expression in carcinoma
tissue can be used as a prognostic factor of distant metastasis (AUC=0.838, p<0.01).

The study by Span et al. showed that increased gene expression was independently
associated with longer non-relapse period. This was particularly evident in patients taking
Tamoxifen, indicating relation to hormonal status of tumor. Therefore, mammaglobin gene
expression is considered to be a good prognostic marker (15). There are some authors,
nevertheless, stating that there was not a statistically significant correlation between gene
expression level and hormonal status (48, 49).

Our results match previously described data. A Korean group found a statistically
significant correlation between mammaglobin level of peripheral blood and ER, PR status
of patient and hormonal status. No connection existed related to HER2 status (50).

Our study indicates that gene expression is significantly higher in carcinoma tissue
than in peritumoral tissue, and statistically more significant in ductal than in lobular breast
cancer. These data correspond to those of other researches (51).

It can be concluded that mammaglobin gene expression in carcinoma tissue (not the
one in peritumoral tissue) can be used as a prognostic marker of of hematogenous
dissemination of breast carcinoma. We determined specific values of gene expression for
carcinoma tissue. Thus, it is possible to identify high-risk patients of metastatic disease;

these patients are suggested adjuvant cancer treatment. Boundary value of mammaglobin
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gene expression is considered to be 1.003 for sensitivity of 0.73 and specificity of 0.76 in

carcinoma tissue.

In summing up, the bacic results of this study are:

. Protein expression of mammaglobin in peritumoral and carcinoma tissue can be
used as a prognostic marker for hematogenous dissemination of breast carcinoma.

. Specific values of mammaglobin concentration in peritumoral and carcinoma tissue
were defined above which it can be assumed that metastatic dissemination of disease
would occur.

. In peritumoral tissue mammaglobin concentration determined with ELISA test was
0,6704221 ng/ml, and in carcinoma tissue this value was 0,5784426 ng/ml.

. Mammaglobin gene expression can be a prognostic marker for hematogenous
dissemination of breast carcinoma concerning carcinoma tissue.

. Determined value of mammaglobin gene expression in carcinoma tissue was 1.003.

. Analysis of mammaglobin in peritumoral and carcinoma tissue makes it possible to
define high- risk patients of disease development and we suggest adjuvant cancer

treatment in order to prevent disease development.
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Table 1.
Clinical, pathological and TNM characteristics of breast cancer patients
Number of

Characteristics patients-N, (%)
Total number of specimens 128 (100%)

e Peritumoral tissue (PT) 64 (50%)

e Carcinoma tissue (CT) 64 (50%)
Histological grade

o Low grade (G1 or well differentiated) 8 (12%)

o Intermediate grade (G2 or moderately differentiated) 36 (56%)

o High grade (G3 or poorly differentiated) 20 (32%)

o High grade (G4 or undifferentiated) 0 (0%)
The size of the tumor

e Tumor <2 cm(T1) 27 (42%)

e  Tumor 2-5 cm (T2) 3 (4%)

e Tumor >5 cm (T3) 34 (54%)

e Tumor of any size grown into the chest wall (T4) 0 (0%)
Regional lymph nodes (N)

e No regional lymph node metastasis (N0) 4 (6%)

e Metastasis to movable ipsilateral axillary lymph node(s) 31 (48%)

(ND)
o Metastasis to ipsilateral axillary lymph node(s) fixed to one 29 (46%)
another or to other structures (N2)

Distant metastasis (M)-developed during 5-year period

¢ No distant metastasis (M0) 23 (36%)

¢ Distant metastasis (M1) 33 (52%)

¢ Presence of distant metastasis cannot be assessed (Mx) 8 (12%)
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Table 2. Clinical, pathological and immunohistochemical characteristics of breast cancer

patients
Characteristics Number of patients-N,
(%)
Total number of specimens 128 (100%)
e Peritumoral tissue (PT) 64 (50%)
e Carcinoma tissue (CT) 64 (50%)
Histological type of cancer
e Invasive Ductal Carcinoma 55 (86%)
o Invasive Lobular Carcinoma 9 (14%)
Receptor status
e ER+ 38 (60%)
e ER- 26 (40%)
e PR+ 29 (46%)
e PR- 35 (54%)
e HER+ 31 (48%)
e HER- 33 (52%)
Age
e <50 3 (4%)
e >50 61 (96%)

24
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Figure 1. Mammaglobin A concentration in carcinoma and peritumoral tissue in
breast carcinoma patients related to TNM system classification and histologic tumor
grade. RO and R1 - status of resection margins. The results are given as the mean value
+ SE for the examined parameter number of samples (N); *p<0,05 statistically significant
difference between carcinoma tissue and peritumoral tissue; #p<0,()5 statistically significant
difference between peritumoral tissue of different patients; #“p<0,05 statistically significant
difference between carcinoma tissue of different patients. Student’s T Test and ANOVA

were used, and p<0.05 was regarded as statistically significant difference.
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Figure 2. Mammaglobin A concentration in carcinoma and peritumoral tissue in
breast carcinoma patients related to pathohistological tumor type, patient’s age,
hormone and HER 2 status. The results are given as the mean value + SE for the
examined parameter number of samples (N); *p<0,05 statistically significant difference
between carcinoma tissue and peritumoral tissue; #p<0,05 statistically significant difference
between peritumoral tissue of different patients; ##p<0,05 statistically significant difference
between carcinoma tissue of different patients. Student’s T Test was used, and p<0.05 was

regarded as statistically significant difference.
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Figure 3. Relative Mammaglobin A gene expression in carcinoma and peritumoral
tissue in breast carcinoma patients related to pathohistological tumor type, patient’s
age, hormone and HER 2 status.The results are given as the mean value = SE for the
examined parameter number of samples (N); *p<0,05 statistically significant difference
between carcinoma tissue and peritumoral tissue; “p<0,05 statistically significant difference
between peritumoral tissue of different patients; #p<0,05 statistically significant difference

between carcinoma tissue of different patients.
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Figure 4. Mammaglobin A gene expression in carcinoma and peritumoral tissue in
breast carcinoma patients related to TNM system classification, positive margins and
histologic tumor grade. R0 and R1 - status of resection margins. The results are given
as the mean value = SE for the examined parameter number of samples (N); *p<0,05
statistically significant difference between carcinoma tissue and peritumoral tissue; “p<0,05
statistically significant difference between peritumoral tissue of different patients; #p<0,05
statistically significant difference between carcinoma tissue of different patients.
Mammaglobin gene expression is significantly higher in carcinoma tissue (Mann-Whitney

Test, U= 754, p=0.001).
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Figure 5. ROC curve- Mammaglobin A concentration in peritumoral tissue in breast

carcinoma patients.

29

147



bojan MunomeBuh JlokTopcka aucepTanmja

ROC Curve
10
0.8
2067
>
b
W
c
b
0.4
0.2
0.0 T T T T T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties.

Figure 6. ROC curve- Mammaglobin A concentration in carcinoma tissue in breast

carcinoma patients
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Figure 7. ROC curve- Mammaglobin A gene expression in peritumoral tissue in breast

carcinoma patients
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Multifocal and multicentric breast cancer: is breast conserving surgery accept-

able?
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Summary

Purpose: The purpose of our study was to evaluate the
significance of multifocal (MF) and nuilticentric (MC) breast
cancer inthe diagnosis and treatment of this condition.

Methods: This retrospective study was acombination of
clinical and laboratory data. The patient population consist-
ed of 274 women operated on with Madden mastectomy for
breast cancer: Assessedwere the following parameters: age,
menstrual status, histopathological parameters, HER-2 sta-
tus, estrogen receptor (ER) and progesterone receptor (PR)
status, disease stage, quadrant(s) inwhich breast cancer was
detected and axillary lvmph nodes status.

Results: Of 274 patients 206 (85%) has unifocal dis-
ease, 41 (15%) suffered of MF (n=27; 9.9%)/MC (n=14;
5.1%) disease. MC disease was associated with metastatic

Introduction

Breast cancer is the most common malignancy
and the leading cause of death in females in the Westemn
woild. In highly developed Western countries, breast
cancer makes 15-20% of all cancer deaths in females [1].
The 1isk of developing invasive breast cancer can be cal-
culated using the so-called Gail model which has been
confirmed in several studies [2-4]. The Gail model takes
into account 5 factors including age, menarche, previ-
ous breast biopsy (taking into account the tissue atypia
in these biopsies), age at first childbith, and family his-
tory of breast cancer in the next of kin. A revised Gail
model is used at the University of Texas Southwestemn
Medical Centerin Dallas and called the NSABPmodel 2
[5]. The calculationis a bit different from the Gail mod-

axillary lymph nodes in 92.9% of the cases. MF/MC cases
were primarily dependent on histology. MF/MC cancer was
best related to the lobular tvpe (85.7% of the cases), while
ductal histological type was characteristic of unifocal tu-
niors.

Conclusion: Quadrantectomy as a form of conser-
vative breast surgery is acceptable in cases of MF tumors,
because all tumor foci can be removed. We suggest radical
surgical treatment in all cases of suspected MC tumors be-
cause they are most often associated with metastasis to the
axillary lymph nodes. Lobular histology characterizes MC
breast cancer:

Key words: breast cancer, conservative surgery, multicen-
tricity, multifocality

el, as well as programming techniques and differences
in the use of data and results of genetic testing (BRCA
1 and BRCA 2). The terms MF and MC are often used
to describe the characteristics of certain types of breast
cancer. The presence of 2 or more foci of breast cancer
in the same quadrant is defined as MF, while the pres-
ence of 2 or more foci of cancer in different quadrants
of'the breast is defined as a MC [6]. The nomenclature
is widely used to describe multiple tumors diagnosed on
clinical examination, mammography, ultrasound (US)
and magnetic resonance imaging (MRI) or histological
analysis [7]. All foci of MF breast cancer are located in
the same quadrant of the breast and all depat from a pri-
mary focus. MF breast cancer is a less invasive cancer,
as distinct foci are not independent units, and invasive
growth and metastasis depend onthe primary focus. MC
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breast cancer has more than one tumor in the breast that
do not depart from a primary focus. MC breast tumors
are located in different parts ofthe breast. This is an inva-
sive cancer, because each focus isa special unit that has
aspecial propensity for invasive growth and metastasis.
Although there is evidence that MF/MC breast cancers
have ahigher incidence of spreadto the regional axillary
lymph nodes, this has not been clearly demonstrated [8].
It isrecommended that the treatment of diagnosed MF/
MC breast cancer should start with neoadjuvant chemo-
therapy regardless of the size of a particular focus. Af-
ter neoadjuvant chemotherapy, treatment should be fol-
lowed by locoregional therapy. There are no data so far
for the use of conservative therapies for clinically proven
MC tumors [9]. The most important diagnostic method
involves taking a detailed family history and palpation of
both breasts and the axillain different positions by an ex-
perienced specialist [10]. Whenthe US examination can
not characterize the nature of the changes, US-guided bi-
opsy should be performed. Standard diagnostic proce-
duresinclude US and mammography. Dynamic contrast
enhanced MRI mammography is a technique that has
been widely introduced into practice in the past 10 years,
especially as a modality for young women at high risk
for breast cancer and women with dense breasts. [11,12].
It was concluded that the diagnosis of breast cancer in
these groups isimproved by using MRI, with a sensitiv-
ity 0f 79-92%. The American Cancer Society guidelines
recommend mammography and MRI to be used for an-
nual testing of all women with BRC A mutations or a
lifetime risk 0of 20-25% or more [13]. PET scanis costly,
available in very few centers and used in special condi-
tions only [14-17]. Nosingle screening imaging method
is specific for MF/MC breast cancer. Early diagnosis of
breast cancer, neoadjuvant chemotherapy and postop-
erative radiotherapy have enabled conservative suigery
for breast cancer during the last decades. Conservative
surgery should not be done with tumors larger than T2,
irrespective of the preoperative status of axillary lymph
nodes. Mutilating suigery has an important impact on the
psychological status of the patient [18,19]. The benefit of
sentinel lymph node (SLN) biopsy is that with negative
SLN biopsy one can avoid axillary lymphnode dissec-
tion with its undesirable sequelae.

The purpose of the present study was to evaluate
the therapeutic results of breast conserving surgery in
patients with MF/MC cancer.

Methods

Our study was a combination of clinical and laboratory da-
ta. We have operated on 470 women with breast cancer. Out of that
number, we performed 274 Madden operations, and only thesepa-
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tients were subjected to histological studies, because in these cas-
es the entire breast can be examined and it is possible to compare
preoperative with postoperative results. For the assessment of ag-
gressiveness of MF/MC tumors, the following parameters were
examined and compared: age, menstrual status, histological type,
histological grade, nuclear grade, mitotic index, vascular invasion,
perineural invasion, lymphatic invasion, HER-2 status, ER and PR
status, stage, quadrant and axillary lymphnode status.

Statistical analysis

Standard statistical methods were used to analyse data. We
used the ANOVA test to compare data with normal distribution and
x test for non-parametric data. Fisher’s exact test was performed in
cases where samp le sizes were small and binary logistic regression
analysis was used to analyse tumor aggressiveness. A p-value of less
than 0.05 was regarded as statistically significant. SPSS Statistics,
version 19, was used for statistical analysis.

Results

Most of the patients had already begun treatment
for stage II (157 patients; 57.5%) and III (87 patients;
31.9%). Post-menopausal women prevailed (n=191;
69.7%). More than half of the patients (173; 63.1%)
had T2 tumors (2-5 cm). In 122 patients (44.5%) no
clinical or histological metastatic disease in the region-
al lymph nodes was registered. The most common his-
tological type of breast cancer was ductal carcinoma
(172 patients; 62.8%), while almost one third of cas-
es (90 patients; 32.8%) had lobular breast cancer. Ten
cases had papillary histological type and 2 some of the
other types of breast cancer. According to the localiza-
tion of the primary tumor in breast quadrants, the most
common site was the upper outer quadrant (129 pa-
tients; 47.1%). Two hundred and thirty-three (85%) pa-
tients had unifocal tumors, 14 (5.1%) had MC and 27
(9.9%) MF tumors (Table 1). Pathological analysis of
postoperative breast cancer preparations of all patients
showed that more than half of the patients had a rela-
tively advanced stage of disease when the tumor had
significant invasive and metastatic potential, and when
its growth was mainly dependent on ER/PR status, and
only in one quarter of the cases there was a significant
HER-2 expression. Age differences between unifocal
and MF and/or M C breast cancer were not statistically
significant (p = 0.825). Analysing the impact of prog-
nostic parameters we found that MF and MC tumors
were related to stage II disease (p=0.020) and the lobu-
lar histological type of breast cancer (p <0.0005). MF/
MC tumors most often occurred in the central and upper
quadrants of the breast (p <0.0005). MC or MF corre-
lated with the metastatic status of regional lymph nodes
(p=0.001). MC tumors in alarge percentage correlated
with metastatic deposits in the regional lymph nodes (4-
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Table 1. Epidemiological characteristics of breast cancer in the
studied group

Characteristics Patients, N %
Age (years)
20-30 3 1.1
30-40 7 2.6
40-50 77 28.1
50-60 84 30.7
60-70 69 25.2
70-80 34 124
Menstrual status
Premenopausal 83 30.3
Postmenopausal 191 69.7
T stage
T1 9 33
T2 70 25.5
T3 173 63.1
T4 22 8.0
N stage
NO 122 445
N1 (<4) 82 29.9
N24-8) 40 14.6
N3(>8 30 10.9
TNM stage
I 28 10.3
i} 157 57.5
jiss 87 31.9
v 1 0.4
Histological type
Ductal 172 62.8
Lobular 90 32.8
Papillary 10 3.6
Others 2 0.7
Quadrant
Upper outer 129 47.1
Lower outer 28 10.2
Upper inner 48 17:5
Lower inner 19 6.9
Central 36 13.1
More than one quadrant 14 51
Focality
Unifocal 233 85.0
Multifocal 27 9.9
Multicentric 14 31
Total 274 100.0

8 positive nodes), while MF tumors were mostly with-
out metastases. MF and MC showed no correlation with
tumor size, histological and nuclear grade, invasion of
lymph and blood vessels and nerves. The same was true
for ER, PR and HER-2 receptor. MF was significantly
related to the lobular type of breast cancer, and ductal
histological type was characteristic of unifocal tumors
(Table 2). Most cases (85.7%) of MC tumors had lob-
ular histology (p <0.0005), while 68.7% of unifocal
cases had ductal histological type. MC was correlated
with advanced disease stages because 57% of unifo-
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cal cancer occurred in stage II disease while 71.4% of
patients with MC tumors had stage III disease with a
positive correlation between MC and stage (p=0.001).
This relationship was confirmed by the fact that in most
cases MC tumors were positively correlated with the
nodal status. MC tumors in 92.9% of the cases were as-
sociated with the presence of metastatic deposits in the
regional lymph nodes, unlike unifocal tumors where
such an association was seen in 54.9% of the cases (p
<0.0005). Stage IT MF disease was found in 76.9% of
the cases, while stage III MC disease was confirmed in
71.4% of the cases (p=0.005). According to these re-
sults, it is not surprising that MF tumors, in most cas-
es, were not associated with metastasis in the regional
lymphnodes (63%), unlike the MC tumors which were
almost always associated with metastatic deposits in
the regional lymph nodes (p <0.0005) (Table 3). Ad-
vanced stage was 3-fold higher in premenopausal com-
pared with postmenopausal patients (OR 0.347, 95%
CI0.126-0.955). Greater tumor size was related with
more advanced disease stage (p<0.0005) and increase
in tumor diameter of 1 cm increased the risk of higher
disease stage even 5.5 times (OR 5.506, 95% CI 2.587-
11.720). MC tumors had 12-fold higher risk compared
to unifocal tumors that the disease isin advanced stage,
and thus 12-fold more worse prognosis (OR 12.126,
95%CI 1.842-79.933). Vascular invasion increased the
probability of higher disease stage (p<0.0005) and this
risk was increased 4 times compared to tumors without
invasion (OR 4.095, 95% CI 1.921-8.727). Tumor lo-
calization was significant for disease staging (p=0.006).
Specifically, our results showed that tumors localized in
the upper inner quadrant had the lowest 1isk to be asso-
ciated with advanced disease and this risk was 10-fold
lower than the worst localization of tumors in the cen-
tral quadrant (OR 0.097, 95% CI 0.022-0.424). Expres-
sion of PR was a good prognostic factor because any
increase in PR expression by 10% decreased the prob-
ability of the 1isk of advanced disease stage by 15% (OR
0.851, 95% CI 0.730-0.993) (Table 4). Analyzing fac-
tors contributing to the capacity of the tumor to metas-
tasize to the regional lymph nodes, our results showed
that this phenomenon depended on the size of primary
tumor (p=0.015), presence of invasion of blood vessels
(p=0.001) and tumor localization (p <0.0005) (Table 5).

Discussion

Our results showed that more than half of the pa-
tients had undergone surgical treatment in a relatively
advanced disease stage, when the tumor had a signifi-
cant invasive and metastatic potential. Its growth was
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Table 2. Relationship between unifocal and multifocal breast cancers by epidemiological and histopathological prognostic factors

Menstrual status
Premenopausal Postmenopausal
Patients, N % Patients, N %
Unifocal 74 318 159 68.2
Multifocal 7 25.9 20 74.1 p=0.352
T'NMstage
Patients, N(%)
I b4 1 V4
Unifocal 27(11.6) 133(57.1) 72(30.9) 1(0.4)
Multifocal 1(3.8) 20(76.9) 5(19.2) p=0.257
T'stage
Patients, N (%)
Tl 2 73 T4
Unifocal 8(3.4) 59(25.3) 147 (63.1) 19(8.2)
Multifocal 1(3.7) 7(25.9) 18(66.7) 1(3.7) p=0.878
Nstage
Patients, N(%)
0 <4 4-8 >8
Unifocal 105 (4.5) 71 (30.5) 31(13.3) 26(11.2)
Multifocal 17(63.0) 5(18.5) 2(74) 3(1L1) p=0.321
Histological tvpe
Patients, N (%)
Ductal Lobular Papillary Others
Unifocal 160 (68.7) 61(26.2) 10(4.3) 2(0.9)
Multifocal 10(37.0) 17(63.0) p=0.001
Quadrant localization (%)
Uoo LOO LIO cQ
Unifocal 51.1 11.2 16.7 82 12.9
Multifocal 37.0 7.4 333 22.2 p=0.071
Histological grade
Patients, N (%)
Gl G2 G3 G4
Unifocal 32(13.7) 58(24.9) 77(33.0) 66(28.3)
Multifocal 2(7.4) 12 (44.4) 9(33.3) 4(14.8) p=0.121
Nuclear grade (Ng)
Patients, N (%)
Ng 1 Ng2 Ne 3
Unifocal 74 (31.8) 102 (43.8) 57(24.4)
Multifocal 11(40.7) 14 (51.9) 2(7.4) p=0.254
Lymphatic invasion
Patients, N (%)
Invasion negative Invasion positive
Unifocal 50(21.5) 183 (78.5)
Multifocal 7(25.9) 20(74.1) p=0.595
Perineural invasion
Patients, N (%)
Invasion negative Invasion positive
Unifocal 77 (33.0) 156 (67.0)
Multifocal 11(40.7) 16 (59.3) p=0.424
Vascular invasion
Patients, N (%)
Invasion negative Invasion positive
Unifocal 152(65.5) 80(34.5)
Multifocal 14 (51.9) 13 (48.1) p=0.161
HER-2 expression
Patients, N (%)
Expression negative Expression positive
Unifocal 178(76.4) 55(23.6)
Multifocal 23(85.2 4(14.8) P=0.302

UOQ: upper outer quadrant, LOQ: lower outer quadrant, UIQ: upper inner quadrant, LIQ: lower inner quadrant, CQ: central quadrant

154



bojan MunomeBuh

42

JlokTopcka aucepTanuja

Table 3. Distribution of epidemiological and histopathological prognostic factors in multifocal and multicentric breast carcinoma

Menstrual status, N (%) Premenopausal Postmenopauisal
Multifocal 7 (25.9) 20 (74.1)
Multicentric 2 (14.3) 12 (85.7) p=0.393
Disease stage, N (%) Stage

1 1 i/ w
Multifocal 1(3.8) 20(76.9) 5(19.2)
Multicentric 4(28.6) 10(71.4) p=0.005
T'stage, N(%) Tl 2 73 T4
Multifocal 13.7) 7(25.9) 18(66.7) 13.7)
Multicentric 4(28.6) 8(57.1) 2(14.3) p=0.555
Nstage, N (%) 0 <4 4-8 >8
Multifocal 17 (63.0) 5(18.3) 2(7.4) 3(11.1)
Multicentric 6(42.9) 7(50.0) 1(7.1) p <0.0005
Histological tvpe, N (%) Ductal Lobular Papillary Others
Multifocal 10(37.0) 17 (63.0)
Multicentric 2(14.3) 12(85.7) p=0.129
Ouadrant (%) voo 100 19/(0) LIO co
Multifocal 37.0 7.4 333 222
Multicentric 100.0 p<0.0005
Histological grade, N (%) Gl G2 G3 G4
Multifocal 2(7.4) 12 (44.9) 9(333) 4(14.8)
Multicentric 2(14.3) 2(14.3) 8(57.1) 2(14.3) p=0.244
Nuclear grade (Ng), N (%) Ng1 Ng2 Ng3
Multifocal 11 (40.7) 14 (51.9) 2(7.4)
Multicentric 3(21.4) 10(71.4) 1(7.2) p=0.471
Invasion of lvmphatic vessels, N(% Invasionnegative Invasion positive
Multifocal 7(25.9) 20(74.1)
Multicentric 2(15.4) 12(84.6) p=0.455
Perineural invasion, N (%) Invasionnegative Invasion positive
Multifocal 11 (40.7) 16 (59.3)
Multicentric 3(214) 11 (78.6) p=0.216
Vascular invasion, N (%) Invasionnegative Invasion positive
Multifocal 14 (51.9) 13(48.1)
Multicentric 9(64.3) 5(35.7) p=0.447
Expression of HER-2, N (%) Expressionnegative Expression positive
Multifocal 23(85.2) 4(14.8)
Multicentric 12(85.7) 2(14.3) p=0.964

mainly dependent on ER / PR, and only in one quazter of
the cases there was asignificant HER-2 expression. The
most common histological type of breast cancer in this
study was ductal carcinoma, while the lobular type was
registered in only one third of the cases, which is con-
sistent with the literature data [20]. According to the lo-
calization of the primary tumor in breast quadrants, the
most common site was the upper outer quadrant. Multi-

focality and multicentricity of breast cancer, tumor size,
histological and nuclear grade, invasion of lymph and
blood vessels and nerves in the tumor showed no inter-
dependence. The same was true forthe expression of ER,
PR and HER-2 receptors. Multicentricity, as an impor-
tant feature, is related to the lobular type of breast cancer,
while ductal histological type is charactezistic of unifo-
cal tumors. MC disease was an extremely unfavorable
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Table 4. Epidemiological and pathological factors of breast cancer affecting the stage of disease and prognosis
Variables B SE. Wald df Sig. Exp(B)  950% C.I for EXP(B)
Lower Upper

Age 0.039 0.022 3.091 1 0.079 1.040 0.996 1.086
Menstrual status -1.058 0516 4.203 1 0.040 0.347 0.126 0.955
Tumor size 1.706 0.385 19.590 1 0.000 5.506 2.587 11.720
Histological type 3.702 3 0.295

Ductal 2.024 15.740 0.017 1 0.898 7.568 0.000 18905501

Lobular 1.114 15.741 0.005 1 0.944 3.045 0.000 76330746

Others 2.256 15.767 0.020 1 0.886 9.548 0.000 25161254
Multifocality or multicentricity 8.390 2 0.015
Multifocal -0.503 0.668 0.567 1 0.451 0.604 0.163 2.241
Multicentric 2.495 0.962 6.735 1 0.009 12.126 1.842 79.833
Histological grade 0.032 0.425 0.006 1 0.939 1.033 0.449 2.376
Nuclear grade -0.486 0.481 1.023 1 0.312 0.615 0.240 1.578
Perineural invasion 0.793 0.610 1.689 1 0.194 2.209 0.668 7.301
Invasion of lymphatic vessels 0.660 0.530 1.552 1 0.213 1.935 0.685 5.467
Vascular invasion 1410 0.386 13.332 1 0.000 4.095 1.921 8.727
HER-2 status ~0.042 0.424 0.010 1 0.921 0.959 0418 2.200
Localization (quadrant) 14.370 4 0.006

Upper outer -0.038 0.520 0.005 1 0.942 0.963 0.347 2.669

Lower outer 0.431 0.650 0.439 1 0.507 1.539 0.430 5.504

Upper inner -2.332 0.752 9.618 1 0.002 0.097 0.022 0.424

Central -0.294 0.772 0.145 1 0.704 0.745 0.164 3.387
ER status 0.032 0.070 0.207 1 0.649 1.032 0.900 1.183
PR status -0.161 0.079 4.198 1 0.040 0.851 0.730 0.993
Constant -8.423 15.773 0.285 1 0.593 0.000

Table 5. Epidemiological and pathological factors of breast cancer affecting the appearance of metastases in regional lymph nodes

Variables B SE. Wald df Sig. Exp(B)  95,0% C.I for EXP(B)
Lower Upper
Multifocality or multicentricity 2.325 2 0.313
Multifocal -0.810 0.582 1.937 1 0.164 0.445 0.142 1392
Multicentric 8910 14.621 0.371 1 0.542 7402.496 0.000 20630495
Age -0.012 0.021 0.301 1 0.583 0.988 0.948 1.030
Menstrual status 0.051 0.500 0.010 1 0.919 1.052 0.395 2.802
Tumor size 0.718 0.295 5.946 1 0.015 2.051 1.151 3.654
Histological type 3.393 3 0.335
Ductal -0.997 1.598 0.389 1 0.533 0.369 0.016 8457
Lobular -1.726 1.583 1.189 1 0.276 0.178 0.008 3.963
Others -1.456 1.651 0.778 1 0.378 0.233 0.009 5.927
Histological grade -0.412 0.408 1.020 1 0.313 0.662 0.297 1474
Nuclear grade -0.179 0.445 0.162 1 0.687 0.836 0.349 2.001
Perineural invasion 0.321 0.476 0.454 1 0.500 1.379 0.542 3.507
Invasion of lymphatic vessels 1.204 0.422 8.154 1 0.004 3.333 1.459 7.617
Vascular invasion 1.308 0.391 11.168 1 0.001 3.699 1.718 7.965
HER-2 status 0.595 0.440 1.825 1 0.177 1.812 0.765 4.294
ER status 0.007 0.067 0.012 1 0.915 1.007 0.883 1.149
PR status -0.048 0.069 0.491 1 0.484 0.953 0.833 1.091
Localization 24.915 4 0.000
Upper outer quadrant -0.002 0.489 0.000 1 0.997 0.998 0.383 2.604
Lower outer quadrant 1.604 0.725 4.893 1 0.027 4.973 1.201 20.601
Upper inner quadrant -1.873 0.595 9.894 1 0.002 0.154 0.048 0.494
Central quadrant -0.375 0.692 0.295 1 0.587 0.687 0.177 2.666
Constant -0.111 1.870 0.004 1 0.953 0.895
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prognostic sign in our results, since it was frequently as-
sociated with axillary lymph nodes metastasis and with
advanced disease stage. Fifty-five percent of the cases
of unifocal cancer had stage II disease while MC tumors
in 71.4% of'the cases had stage III disease at the time of
initiation of therapy, with a positive correlation between
multicentricity and stage. Certainly, this relationship
is confirmed by the fact that in most cases, MC tumors
were positively correlated to the nodal status. MC tumors
in 92.9% of'the cases were associated with the presence
of metastatic deposits inthe regional lymphnodes, while
unifocal tumors were associated with nodal metastasis in
only 54.9% (p<0.0005). Comparing the two character-
istics (multicentricity and multifocality), we found that
MF cancers are usually diagnosed in stage II of the dis-
ease (76.9%), while MC tumors are diagnosed in the un-
favorable stage I11(71.4%). This difference was of great
importance. According to this result, it is not surprising
that MF tumors, in most cases, are not associated with
metastasis to the regional lymph nodes, unlike the MC
tumors which are almost always associated with nodal
metastasis with highly significant difference. According
to the literature, if aggregate diameters are used, unifo-
cal and MF breast carcinomas are similar with respect to
the frequency of regional lymph node metastasis [21].
Using binary logistic regression analysis to examine the
material, the obtained results indicated that the initial di-
agnosis of a tumorin stage III was primarily dependent
on the menstrual status (p=0.040). Treatment initiation
at an advanced stage of disease is 3-fold more common
in premenopausal than in postmenopausal women. This
fact is not unexpected because in premenopausal wom-
en, estrogen deprivation (by surgical or pharmaceutical
castration) is very effective and has become the adjuvant
treatment of choice [22]. MC tumors are discovered in
advancedstage 12-fold more common compared to uni-
focal tumors. The existence of vascular invasion increas-
es the probability of higher disease stage and this risk is
increased4 times compared to tumors without invasion.
Our results showed that tumor localization in the breast
as well as expression of PR is associated with disease
stage, which is consistent with literature data [23]. Tu-
mor size directly affects the occurrence of metastasis to
the regional lymph nodes [24]. However, in the presence
of vascular invasion, regardless of tumor size, the risk of
nodal metastasisisincreased about 4 times.

Based on these data we believe that all lobular
breast cancers should be treated with radical surgery,
because they are often associated with MC disease and
metastases to the axillary lymph nodes. Yet, some au-
thors reported that in selected patients with MF/MC
breast cancer, wide conservative surgery was proven
tobe safe [25].
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Abstract: Tc-99m-methoxyisobutylisonitril (MIBI) scintigraphy is localizing diagnostic methods that is used for detec-
tion of sicken parathyroid gland (PT). The use of this method for PT diseases diagnosis makes surgical treatment of
a patient more successful. This is a report about the patient who was surgically treated for primary hyperparathy-
roidism caused by hyperplasia of parathyroid glands and cancer of ectopic parathyroid gland. He was operated in
two acts. The first surgical intervention was performed without preoperative diagnostics of Tc-99m-MIBI scintigra-
phy, while the second surgical intervention was preceded by Tc-99m-MIBI scintigraphy which clearly showed the ex-
istence of tumor in the back mediastinum (ectopic parathyroid gland). Pathophysiological analysis of the extirpated
parathyroid gland showed the case of ectopic parathyroid gland cancer. The use of Tc-99m-MIBI scintigraphy as a
localizing method before the first surgical intervention could have saved the patient from the second one and from

risks it could have caused, as well.

Keywords: Tc-99m-MIBI scintigraphy, primary hyperparathyroidism, cancer

Introduction

Primary hyperparathyroidism is a disease char-
acterized by increased secretion of parathyroid
hormone (PTH) caused by hyperfunction of one
or more parathyroid glands. Enlarged PTH con-
centration in the circulation causes hypercalce-
mia and hypophosphatemia. Clinical manifes-
tation of the disease can be hardly noticeable
and it can have a benign course for many years.
The disease can sometimes start suddenly
with life-threatening complications (dehydra-
tion and coma), known as hypercalcemic para-
thyroid crisis. Those who have PHPT can have
numerous symptoms and signs, such as kidney
calculosis, peptic ulcus, constipations, mental
changes, cardiovascular disorders, and demin-
eralization of bone tissue in more serious cases
of PHPT. Direct cause of PHPT genesis is
unknown but it is considered to be genetically
conditioned [1-3]. Hyperplasia, adenoma, and
PT cancer are basic PHPT pathoanatomical
substrates. In hereditary cases demonstration

is either isolated - familial hyperparathyroidism
(in which case only primary hyperparathyroid-
ism is hereditary) or integral part of multiple
endocrine neoplasia type 1 and 2 (MEN1 and
MEN2). X-ray of head and neck area is consid-
ered as one of the etiologic factors of sporadic
hyperparathyroidism. Cancer as a cause of
PHPT is rare and it has been found in 0.5-5%
cases of PHPT [1-3]. PHPT diagnosis is strictly
established by laboratory analyses [4]. Basic
parameters are: hypercalcemia, enlarged para-
thyroid hormone, hypophosphatemia, and calci-
uria. Symptomatic PHPT treatment is strictly
surgical. Failure of surgical PHPT treatment is
about 10% and this can be imputed to inade-
quate preoperative localization of PHPT causes
[5]. Localizing examinations can be non-inva-
sive and invasive. Non-invasive methods
include ultrasound diagnostics (U), scintigraphy
(Tc-99m-MIBI scintigraphy is mainly used), com-
puterized tomography (CT), magnetic reso-
nance (MRI), and X-ray diagnostics [6]. Biopsy
with a thin needle under the control of ultra-
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Table 1. Laboratory analyses before and after
the operation

Laboratory parameter Preoperative Postoperative

Serum calcium 3.41 193
Inorganic phosphate  0.50 111
Magnesium 0135 0.71
PTH 1,270.00 15.60

Figure 1. Late phase of parathyroid gland scintigra-
phy. Isctope Te-99m-MiIBI.

sound, selective arteriography, and selective
vein catheterization are used in invasive local-
izing examinations.

Case description

A 54-year-old male patient had many difficul-
ties for a few last years: renal colics, polyuria,
depression, pains in his muscles and bones,
hypertension, as well as pathologic fractures of
left lower leg and left forearm. After several
hospitalizations, a primary hyperparathyroid-
ism was diagnosed; diagnosis was based on
laboratory findings (serum calcium, PTH). It was
determined by standard diagnostic procedures
(US, scintigraphy, hormone status) that there
was inactive solitary nodus in the left lobe of
thyroid gland. Enlarged values of serum calci-
um, low values of inorganic phosphates, and
high values of PTH (Table 1) were laboratory
confirmed. After the preoperative preparation
which consisted of implementation of calcium
antagonists (30 mg of pamidronate-Aredia),
bisphosphonates, corticosteroids (last value of

228

serum calcium was 2.86 mmol/L), and infu-
sions of crystalloid solutions, the patient was
operated on. Left lobo isthmectomy, right sub-
total parathyroidectomy, and left parathyroid-
ectomy with resection of cervical thymus were
performed. PH finding showed hyperplasia of
removed parathyroid glands. PH finding
Primary, nodular hyperplasia of PT with domi-
nance of main cells and scattered follicular his-
tological organization. Soon after the surgery, a
slight fall of serum calcium value (2.87 mmol/L)
occurred. The patient was released. Symptoms
of PHPT were still present at the checkup.
Laboratory analyses showed enlarged values of
serum calcium (3.16 mmol/L), low values of
inorganic phosphate (0.36 mmol/L), and
enlarged values of PTH (1150 pg/mL), which
indicated the existence of ectopic parathyroid
tissue. To localize it, we used Tc-99m-MIBI scin-
tigraphy, and computerized tomography (CT).
Tc-99m-MIBI scintigraphy registered patholog-
ic radio-markers accumulation in right upper
half of the back mediastinum. Diphasic scintig-
raphy of neck and mediastinum area was per-
formed 10 minutes after the initiation of
555MBq Tc-99m-MIBI, and again 2 hours later.
Previously made scintigrams (thyroid phase)
showed radio-drugs accumulation in projection
of upper mediastinum (close to lung apexes).
The second scintigram (parathyroid phase),
after it was rinsed out, showed a slight radio-
drugs accumulation in projection of the thyroid
gland remainders; the area of radio-drugs was
also detected in the upper mediastinum (along
the lung apexes, mostlyon the right side), which
scintigraphy matches to ectopically localized
tissue of parathyroid gland (Figure 1).
Computerized tomography with the window for
the mediastinum in the middle back mediasti-
num retro and in right parallel indicated a mul-
tilocular septal tumor shade with peripheral
calcificate and septa calcification, attenuation
of soft tissues sized 45*55*65 mm. The
change dislocated esophagus and trachea to
the opposite side and it was in a close contact
with ascending aorta. The second surgery con-
sisted of partial sternotomy and extirpation of
the tumorous change sized about 610 cm. PH
finding of the extirpated tumor change:
Carcinoma glandulae parathyroideae (middle
differentiated histologic type) (Figure 2).
Postoperative course went on without any sur-
gical complications. The value of serum calci-
um and parathormone fell down soon after the

Int J Clin Exp Med 2013,;6(3):227-230
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Figure 2. Carcinoma glandulae parathyroideae (mid-
dle differentiated histologic type).

surgery (Table 1). Postoperative substitutional
therapy (Ca-Sandoz, CaCl, Alfacalcidol, Mg)
was implemented. Six days after the surgery
the patient was transferred to Metabolic
Department of Internal Clinic where his treat-
ment was continued with calcium medicines,
magnesium, active type of vitamin D, ACE inhib-
itors, calcium antagonists, antibiotics, low-
molecular heparin, followed by constant moni-
toring of electrolytic, acid-basic and
chemodynamics status and necessary correc-
tion of them. Period of parenteral compensa-
tion lasted for a long time (about 3 months)
which explains the intensity and duration of
PHPT. Implemented therapy led to subjective
and objective improvement so recovered and
examined patient was released to further
ambulatory treatment with following therapy.
Calcium gluconate, ascorbic acid 500 milli-
grams tablets 2+2+2, Alfacalcidol 0.25 milli-
grams tablets 2+2+2, Magnesium hydroxide
150 milligrams tablets 1+0+1, Quinapril 20 mil-
ligrams tablets 1+0+1, Amlodipine & milligrams
tablet 1+0+0.

Discussion

Laboratory diagnostic methods (values of
serum calcium, calciuria, and PTH) are the
basis for establishing the diagnosis of parathy-
roid glands diseases [1-4]. Surgical treatment
of parathyroid gland diseases demands their
precise localization which emphasizes the
importance of localizing examinations in preop-
erative procedure [5-7]. Localizing examina-
tions can be invasive and non-invasive. Non-
invasive methods are: ultrasound diagnostics
(US), scintigraphy (Tc-99m-MIBI scintigraphy
has priority), computerized tomography (CT),

229

and magnetic resonance (MRI). Biopsy with a
thin needle under the control of ultrasound,
selective arteriography, and selective vein cath-
eterization are wused in invasive localizing
examinations.

Ferlin was the first who used double radio-iso-
topic scintigraphy with 201Tl-chloride and
Tc99m pertechnetate in order to visualize
parathyroid glands [8]. There are many contro-
versies about the usage of localizing examina-
tions before the first operation. Preoperative
localizing examinations are not used for the
first operation in most of the cases mostly
because of the general opinion that an experi-
enced surgeon will almost always find sickened
parathyroid gland during the first operation.
This attitude is supported by the fact that local-
izing examinations are of little importance for
hyperplasias of parathyroid glands. Doppman,
the radiologist, has the same opinion; he thinks
that the only thing important for the localization
of the pathologically changed parathyroid gland
is an experienced surgeon [9]. However, fre-
quent need for the second operation in PHPT
treatment has imposed the need for localizing
examinations [10-12].

Conclusion

Localizing methods, especially Tc-99m-MIBI
scintigraphy, CT, MRI, and US are important in
preoperative diagnostics of pathologic condi-
tions of parathyroid gland. The presented case
shows that implemented Tc-99m-MIBI scintig-
raphy in combination with CT localized etiologic
cause of PHPT,; it also shows that the usage of
localizing diagnostic procedures would reduce
the need for secondary surgery and all the risks
that might appear.
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