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AHHOTaUuA

AKTyanbHOCTb. JIloOMUHanbHbIN pak MONOYHON Xernesbl BcTpeyaercs B 60—-80 % cnyyaes n xapaktepusyetcs
BbICOKOW 4aCTOTOM MeTacTa3npoBaHns B KOCTU, YTO onpeaensier Heo6XoauMoCTb CBOEBPEMEHHOTO BbisSIBIIE-
HMS OTAAnNeHHbIX o4aroB. TpaanLMOHHbIE METOAbI BU3yanu3auum UMEeKT OrpaHnYeHHy0 YyBCTBUTENBHOCTb,
0COBEHHO B OTHOLLEHUM O4aroB Maroro pasmepa. B cBa3u ¢ aTum akTyanbHa paspaboTka BbICOKOYYBCTBU-
TenbHbIX MeTOA0B bonee paHHen AMarHoCTMKN MeTacTa3oB B KOCTU. [lepcnekTnBHbIM HanpaBneHneM sBns-
eTCA TapreTHas pagvoHyKNMaHas BU3yanv3aums peLenTtopa racTpyH-BeicBoboxaatowero nentuaa (GRPR),
rMNepaKkcnpeccust KOTOPOro accoLumpoBaHa C peLenTopoM 3CTPOreHa, ¢ UCronb3oBaHneM pagmodapmases-
TUYECKOro nekapcTBeHHoro npenapara (PPJIM) Ha ocHoBe aHTaroHucToB GRPR. [JoknuHuyeckme ncecneno-
BaHWs NPOAEMOHCTPUPOBAaN NePCNeKTUBHOCTb MCNOMb30BaHus Ans aTux uenei PO [*mTc]Tc-DB8. Llenb
uccrenoBaHus — AeMOHCTpauust BoamoxkHocTern POJM [*"Tc]Tc-DB8 B AMarHocTrke KOCTHLIX METacTasoB
y 60nbHbIX NtoMUHanbHeIM PMXK. OnucaHue knuHn4veckux cny4vaeB. KnuHnyeckun cnyyvanm Ne 1. Maun-
eHTka K., 51 rog, gmarHo3: Pak npaBon MonoyHow xeneasbl, [IC ctagus (T2N3MO0), MynbTULEHTPUYHBIN POCT,
MeTacTaTM4ecKoe NopaxeHne akCUNNSAPHbIX 1 NOAKMYMYHbIX NMumdoyanos. OPIKT/KT BeinonHeHa Yepes
2 4 nocne BHyTpuBeHHoro BeefeHus PO [*°mTc]Tc-DB8 B nosunposke npotenHa 80 Mkr. Mo pesynsratam
nccnefoBaHns MOMUMO MEPBUYHON OMYXONN U MeTacTaTUuYeckux NMMAEOy3roB BbiSIBIIEH BbICOKWIA YPOBEHb
akkymynsumm npenapata [*"Tc]Tc-DB8 B npoekummn V pebpa crnpasa no cpegHeit akCUNNSpHON NUHUN.
[MOBTOPHLIN aHanM3 KOMMbIOTEPHbLIX TOMOrpamMmm opraHoB rpyaHown knetku (KT OK) nogresepaun Hanmnyne
o4ara NUTUYECKOW AeCTPYKLUMM, pacLieHEHHOro Kak BO3MOXHBIN MeTacTas 1 B3SToro nod HabnioaeHwue. Mpu
KT OlK B AMHamuke B yka3aHHOW NPOEKLMM BU3yanm3npoBascs y4acToK HEpaBHOMEPHBIX CKNEePOTUYECKMX
N3MEHEHUI, YTO NHTEPNPETMPOBAHO Kak OTBET Ha Tepanuto. KnuHunyecknin cnyyvain Ne 2. NMauneHTka ., 42
roga, anarHos: Pak npaeow MmonoyHow xenesbl IV ctagun (T1IN1M1), meTacTtas B akcunnsipHbii numdoysen,
MHOXeCTBEHHble MeTacTasbl B kocTsx. OPIKT/KT npoeeaeHa yepes 2 4 nocre nibekuum PO [*mTc] Te-DB8
B A03npoBke 80 MKT, Mpy1 KOTOPON NMOMUMO BU3yanunsauum NepBUYHOIo o4ara 1 MetactaTtuyeckn U3MeHEeHHOro
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numcoyana BbisiBNeHa Bbicokaa akkymynsaumst PO B npoekumm LII-SlI, B nogB3gowHON 1 ceqanuilHon
KocTsx, B 3agHeMm otpeske VIl pebpa cnpasa. 3akntoyeHue. Pesynsrartbl KNMHUYECKOTO UCCreaoBaHus ¢
ucnonb3oBaHuem npenapara [*°"Tc]Tc-DB8 npogeMoHCTpMpoBany BbICOKYH ANArHOCTUYeckyt adhdekTuB-
HOCTb MeTOAa B BU3yanv3aunm KOCTHbIX MeTacTa3oB Y 00MbHbIX NIIOMUHANbHbIM PMK.

KnioyeBkle crnoBa: nioMMHanbHbIA pak Mono4vHown xenesbl, DB8, GRPR, paguoHyknuaHas gnarHocTuka.
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Abstract

Background. Luminal breast cancer, comprising 60-80 % of cases, is characterized by a high frequency of
bone metastasis, necessitating continuous surveillance for early detection of distant metastases. Traditional
imaging methods have limited sensitivity, especially for small lesions. Therefore, the development of highly
sensitive methods for early diagnosis is relevant. Targeted radionuclide imaging of the gastrin-releasing pep-
tide receptor (GRPR) using antagonist-based radiopharmaceuticals, such as [*mTc]Tc-DB8 is a promising
non-invasive method for detecting small lesions. The aim of the study was to demonstrate the potential of
[**mTc]Tc-DB8 for detecting bone metastases in patients with luminal breast cancer. Case report 1. A 51-
year-old woman diagnosed with stage IlIC right breast cancer (T2N3MO0), with multicentric growth, metastatic
involvement of the axillary and subclavian lymph nodes, underwent SPECT/CT 2 hours after the intravenous
administration of [*mTc]Tc-DB8 at a protein dose of 80 ug. The detection of a high-uptake [*mTc]Tc-DB8
lesion in the right 5th rib, confirmed as a lytic bone destruction on CT, indicated a high suspicion of bone
metastasis. Followup chest CT showed an area of uneven sclerotic changes, interpreted as a response to
therapy. Case report 2. A 42-year-old woman was diagnosed with stage IV right breast cancer (T1IN1M1),
metastatic involvement of the axillary lymph node, and multiple bone metastases. A SPECT/CT performed
2 hours after the intravenous injection of [**mTc]Tc-DB8 at a dose of 80 ug revealed high uptake of the radio-
pharmaceutical in the primary tumor, metastatic lymph nodes, and extensive bone metastases. Specifically,
the radiopharmaceutical accumulated in the L2-S2 vertebrae, the right ilium and ischium, and the posterior
segment of the 7th rib on the right, identifying these as metastatic sites. Conclusion. Results of the clinical
study on [**mTc]Tc-DB8 demonstrated its high efficacy in detecting bone metastases in patients with luminal
breast cancer.

Key words: luminal breast cancer, DB8, GRPR, radionuclide diagnostics.

BBenenue

JlroMUHAIBHBINA PaK SBISETCS HauOoJee pacipo-
CTPAaHEHHBIM MOJEKYISIPHO-OMOIOTHUYECKHUM IO -
tunioM (60—-80 %) paka momouHoit xene3s (PMIK),
KOTOPBI XapaKTePU3yeTCsl OTHOCUTEIBHO OJIaromnpu-
SITHBIM TPOTHO30M M 4YBCTBUTEIILHOCTHIO K TOPMO-
HanbpHOU TepanuH [1]. B To e Bpems JaHHbBII NOATHIT
oOiramaeT 0osiee BHICOKOM YacCTOTOM BBISBIIEHUS Me-
TacTa30B B KOCTU. PETPOCTIEKTUBHOE MCCIICIOBAHIC
J.H. Fan et al. [2], BkirouaBirero 2 393 mauueHTKH

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2026; 26(1): 170-178

¢ pacpoctpaneHHsiM PMOK, mponremMoHncTpuposano,
YTO HAWOOJbIIAasi CKIOHHOCTh K Pa3BUTHIO KOCT-
HBIX METAacTa30B OTMeYaiach MPU JIOMHUHAIbHBIX
dopmax: KOCTHOE MOpaKEHUE JUATHOCTUPOBAHO Y
51,1 % marueHTOK ¢ TroMUHANBHBIM A u'y 44,7 % ¢
JMOMUHANBHBIM B mogTunomM. Hanuuue otaaneHHbIx
METAaCTa30B OKA3bIBAE€T 3HAYUTEIBHOE BIUSHHE Ha
00I1yI0 BEDKHBAEMOCTD MAIIMEHTOK C PAKOM MOJIOY-
HOM keine3bl. [Ipu 3TOM MeanaHa BBIKMBAEMOCTHU
[IPY U30JIMPOBAHHOM TOPAKEHUU KOCTEN COCTABISAET
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26-30 Mec, NATUIIETHSAS BBIKMBAEMOCTh BapbUPYET B
npexnenax 22-38 % [3-5].

B Hacrosiiee Bpems Al OIIEHKH COCTOSTHHS KO-
crell y 6onpHBIX PMIK B KTMHUYECKOM TIPAKTHKE HC-
MOJIB3YIOTCS OCTEOCUUHTUTpadus ¢ **™Tc-MeueHBIMU
mudocponaramu (4yBCTBUTEINBHOCTE — 62—90 %,
cnenuuaaOCTh — 74-91 %), MAarHUTHO-pE30HAHCHAS
Tomorpadust (4yBCTBUTEILHOCTD — 94 %, crieruduy-
HOCTB — 98 %), KoMIbIOTEpHAast ToMorpadus (4yBs-
cTBUTeNbHOCTE — 70 %, cnermuduvaocts — 98 %),
a TaKke MO3UTPOHHO-IMUCCHOHHAST TOMOTpadus C
18F-n1e30KCUTITIOK030i1 (4yBCTBUTENBHOCTE — 94 %,
cneruuaHocTh — 98 %) [6—8]. OnmHako HecMOTpS
Ha IIAPOKYIO AOCTYITHOCTD U BEICOKYTO JTUATrHOCTHYE-
CKYI0 3 (EeKTUBHOCTb, JAHHBIE METO/IbI BU3yaTH3aIlUH
00J1a/1at0T PsIJIOM HEZIOCTATKOB: BBICOKOH CTOMMOCTBIO,
MOTPEOHOCTHIO B OOJIBIIMHCTBE CITy4aeB MIPOBEACHUS
JIOTIOTHUTEIIHHBIX YTOYHSIOIINX UCCIIeIOBaHMIA (HE00-
XOIMMOCTD BKITIOYCHUS HECKOIBKUX aHATOMHYECKAX
oOnacrteil), a Takxke, MPEXkKIe BCEro, OrpaHuICHHON
YYBCTBUTEIBHOCTBIO B OLIEHKE PACIPOCTPAHEHHO-
CTH OITyXOJIEBOTO TIOpaKeHUS (BKJIFOUAsi IEPBUYHYIO
OITyXOJIb ¥ METACTa3bl B PETHOHAPHBIE TUM(DOY3ITHI 1
OTJaJICHHBIC OpraHbl U TKaHu) [9, 10].

BakHO OTMETHTB, 4TO Y OOJIBHBIX JIFOMUHAIBHBIM
pPaKOM MOJIOYHOM KEJIe3bl B PsJie CIYyYaeB MOMKET
HaONIOAAThCS PAa3IUYHBIA YPOBEHB JKCIIPECCUH
pPELenTOpOB MEXAY NEPBUYHON OIYXOJbIO U Me-
tactarnueckumu odaramu [11]. CormacHo JaHHBIM
S. Shiino et al. [12], npoanann3npoBaBIIMX HOKa3aTe-
JTU HECOOTBETCTBHSI AKCIIPECCUH PEIIETITOPOB 3CTPO-
reroB (PD) u mporecrepona (PII) y 6ompabx PMIK
B 11 mccnenoBanusx, pazauuus B 3kcupeccuu PO
coctaBmin 19,7 %, mnst PIT— 32,5 %. AHaIOrMYHBIA
MeTaaHanus, mposeaeHHbit W.A.M.E. Schrijver et al.
[13], mpomeMOHCTPHPOBATI COMTOCTABUMBIE PE3YITETATHI
y 6 118 manuenToB B 39 uCCIeqOBaHUIX, TIPH ITOM
CyMMapHbIe oKa3zaTeu HecooTBeTcTBUs st PO u PIT
cocraBuiu 19,3 u 30,9 % coorBercTBeHHO. K coxaie-
HHUIO, TIPOBEICHUE MOP(POIOTHIECKON BepUPUKAIINH
METAacTa30B HE BCET/Ia BOBMOYKHO U3-3a TEXHUYECKUX
TpyZHOCTEH 3a00pa mMarepuasia U BBICOKOW BEpOSIT-
HOCTH Pa3BUTHS OCIOKHEHUH.

Y4uuTeIBas MUPOBBIC TEHICHIINU, OOIBIIOE BHU-
MaHHE€ YAENAeTCs W3YYEHHUI0O METOJIOB TapreTHOM
PaauOHYKIMAHON BU3yalu3allMU, OTKPBIBAIOIIEH
MEPCHEKTUBBI AJIS1 ONTUMH3ALUHU JUArHOCTHYECKOTO
JTara 3a CUeT COKPAIICHHUs YHUCIA WCCIICAOBAHUN U
CBSI3aHHBIX C HUMH SKOHOMHYECKHX 3aTpaT, a TakKe
CIIOCOOCTBYIOIEH peann3alni epCoOHATN3UPOBAH-
HOTO MOAXOJIa K BEIOOPY TEPaneBTUUECKON TAKTHKH.
JlaHHBII METOZ OCHOBaH Ha WCIOIB30BAHUU PAIHO-
(hapMareBTHYECKUX JIEKAPCTBEHHBIX MPENaparoB
(P®DJIII), cocTosmux U3 TApreTHOTO MOIYISA U PaJiu-
ousororna. Hanenuparomuii Mo yib B3aUMOJECHCTBYET
C BHEKJIETOYHON YacThIO OIyXOJIEBOTO PELENTOpa,
B TO BpeMs KakK AJIEKTPOMArHWTHOE W3IydeHHe, WC-
IMyCKaeMoe PaguoHyKIHIOM, (PUKCUPYETCS HCIIOIb-
3yeMol amnmaparypoi (onHO()OTOHHAS SMUCCHOHHASI
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komrbioTepHast Tomorpadus (ODPIKT) wim mo3u-
TpoHHAs 3MuccuonHas Tomorpadus (I19T)). Takoii
noaxoJ obecreynBaeT He TOJNBKO aHATOMHUYECKYIO
BHU3YyaJIM3alMI0 OIYXOJEBBIX OYaroB, HO U MPEJO-
CTaBJISIET IICHHYI0 MH()OPMANNI0 O OHOIOTHYECKUX
xXapakTeprucTukax omyxoiu [14]. ITomydennsie k Ha-
CTOSIIIIEMY MOMEHTY Pe3yJIbTaThl B OTHOIIIEHUH Pellerl-
TOpa snuaepManbHoro hakropa pocta 2 Tuna (HER2/
neu) ¢ UCIIOIb30BaHUEM alTbTePHATUBHBIX KAPKACHBIX
MPOTCHUHOB MPOACMOHCTPUPOBATH 3 (PEKTUBHOCTH
B aHAaTOMHUYECKOI JETEKIIMH OIMyXOJEBBIX OYaroB M
MOJIEKYIsIpHO# otieHke dkcnpeccut HER2/neu B BbI-
SIBJIEHHBIX aHaTOMUUYECKHX CTpyKTypax [14, 15].

AKTyalbHBIM JIJ151 OOJTBHBIX JTFOMUHATBHBEIM PMOK
HaIpaBJeHUEM SIBISETCA PaJIHOHYKIWIHAS BU3ya-
Ju3anus perentopa racTpUH-BICBOOOK/IAIOIIETO
nentuna (GRPR, Gastrin-Releasing Peptide Recep-
tor) — TpaHCMEeMOpaHHOTO OeiKa, OKa3hIBAIOIIETO
BJIMSTHUE Ha POCT U Mponr(epaniio Kak HOpMaJIbHBIX,
TaK M aTUMUYHBIX KJIETOK TIOCPEICTBOM aKTHBALIUU
BHYTPHUKJICTOUHBIX CUTHAJIBHBIX KACKAI0B. YCTaHOB-
neHo, uto skcnpeccuss GRPR B 31mokauecTBEeHHBIX
OITYXOJISIX MOJIOYHOH 7KeJIe3bI TOCTOBEPHO BHIIIE, YEM
B HOPMAJIbHBIX TKaHSX, IIPU 3TOM OHA MOJIOKUTEIb-
HO KOpPPETHUPYET C YPOBHEM 3KCIIPECCUH PeLEnTopa
sctporeHa. HanbomnbIast 4actora TUMEPIKCIIPECCHH
GRPR perucrpupyercs npu TIIOMUHAIBHBIX (hopMax:
y 86,2 % manueHToK C JIOMUHAIBHBIM A,y 70,5 % —¢
momuHanbHbIM B HER2-neratuBasiM n'y 82,8 % — ¢
momuHanbHEIM B HER2-nonoxurensasiM PMOK,
3HAYUTEIHHO PEKE ATOT PEIENTOP IKCIPECCUPYETCS
npu HER2-nmonoxurtensuaom (21,3 %) u TpuKIasl
HeratuBHOM (7,8 %) moxrumnax, 4yTo MOJYepKUBAET
noTeHuuanbuyio 3HauuMocth GRPR B kauectBe mMu-
IIEHU JIJIsI OIICHKH PACIIPOCTPAHEHHOCTH OITYXOJIEBOTO
mporecca y O0JBHBIX € 3CTPOTEH-TIOIOKATEIbHBIMA
omyxomsmu [16].

YuuteIBas ONbIT B pa3paboTKe paauodapMarien-
TUYECKUX JIEKAPCTBEHHBIX IMPETIapaToB B OTJCIICHUU
PaAMOHYKIUJIHON Tepanuu u nuarHoctuku HUUN
onkosiorun THUMII, nanpaBieHHbIX Ha JAETEKIUIO
Pa3IUYHBIX MOJICKYIIIPHBIX MHUIICHEH, B TOM UYHCIE
peuentopa HER2/neu, a Taxxe orcyrcreue PDJII,
OTBEYAOIIIETO ONTUMAJIHHBIM XapaKTEPUCTUKAM IS
obnapyxeuuss GPRP B omyxoisx MOTOYHOMN KeJTe3bI
U METacTaTHYeCKUX odarax, OTJECJIEHHEM paJMOHY-
KITUJIHOM Teparnuy W JUarHOCTUKU B KOJUTA0OpaIliu
¢ TOMCKUM TMONUTEXHUYECKUM U YTICAIbCKUM
(. Yrmicana, [lIBennst) yHUBEpCUTETaMHU CHHTE3UPO-
BaH HOBBIH pajinodapMarieBTHUCCKHUiT JICKAPCTBEHHBIH
npenapar Ha ocHoBe antaronucra GRPR — [#™Tc]
Tc-DB8 [14-17]. Ilo pe3yasraram in vitro u in vivo
JIOKJIMHUYECKUX MCCIIE0BAaHUI MOJIEKYIIa TPOIEMOH-
CTpHUpOBaJa BEICOKYIO crienin(huaHOCTh U apprHHOCTD
k GRPR, a Takske 0TCyTCTBHE TOKCHYECKOTO JCHCTBUS
nipu BBeienun POJIIT naboparopHbIM )KUBOTHBIM. [1o-
JTyYEHHBIC SKCIICPUMEHTANBHBIC TAHHBIC MO CITYKUIH
o0ocHOBaHUeM JiIs 3amycka | ha3bl KIIMHUYEeCKUX nc-
CJIeOBaHUH, B paMKaX KOTOPOU Oblja MOATBEP K IeHA
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oe3onacHocth [*"Tc]Tc-DB8 nmpu BHYTpHBEeHHOM
BBEJICHHUH TAIlUEHTaM, a TaKkKe MIPOIECMOHCTPHUPOBAH
BBICOKHMI yPOBEHb €ro HaKOIUICHHS B MEPBHYHBIX
OITYXOJISIX C TMOJIOKUTEIIHBIM CTaTyCOM PEIeNnTopa
ACTPOTEHA C HCIIOJIb30BaHUEM JTO3UPOBKU 80 MKT U
rpoeneHrneM ODIKT/KT yepes 2 u mociie UHbEKIIUT
IT0 CPaBHEHUIO C OITyXOJISIMH, HE SKCITPECCUPYIOTITIMH
naHHbIN Mapkep [17].

Lenap uccienoBaHust — JIEMOHCTPAIIHS BO3MOK-
HOCTeH paarodapMareBTHIeCKOTO JIEKAPCTBEHHOTO
mpemnapara [*™Tc]Tc-DB8 B AuarHOCTHKE KOCTHBIX
METacTa30B y OOJBbHBIX JTIOMUHAIBHBIM PAKOM MO-
JIOYHOM JKEJIC3EI.

Knunuueckuit cayuaii Ne 1

Hayuenmra K., 51 200, nocmynuna 6 amoynamopHo-
noauxkauHuyeckoe omoenenue HUU ouxonozuu
THUMI] 6 oexabpe 2023 2. ¢ ouaznosom: Pax npasoii
monounot sceneswl, IIIC (cT2N3IMO) cmaodus, mynomu-
YEHMPUUHBIL POCT, MEMACAMUiIecKoe NopadxXceHue
AKCUNLIAPHBIX U NOOKTIOUUYHBIX JUMPAMUYECKUX
y3108 cnpasa. l'ucmonozuyeckoe 3aKiueHue: UH-
8A3UBHASA OONLKOBASI KAPUUHOMA MOTOYHOU dicelle-
3v1, G2. UT'X: peyenmop scmpocena — 6 6ann08,
peyenmop npozcecmepona — 8 6annos, HER2/neu
ompuyamenvusiti (0), Ki65 25 % — nomunanvHulil
B noomun. Ilopasicenue pecuoHapuwvix aum@oysinos
NOOMBEPHCOEHO Pe3YIbmaAmamu Yumoaio2uiecko2o
uccnedosanus. Ilayuenmre blnoaHen NOIHLIL 00beMm
KJIUHUKO-UHCINPYMEHMANbHBIX UCCTeO08AHUL CO2NAC-
Ho Poccuiickum kaunuveckum pexomenoayuam [18].
Ilo pesynomamam ocmeocyunmuepaguu ¢ **"Tc-
Hupogocpamom u komnvromeprot momozpaguu
0peanos8 2pyOHOU KilemKU OAHHbIX 34 OMOdLeHHble
Memacmasvl He NOAYYEeHO.

Tpu 00HOGDOMOHHOU HMUCCUOHHOU KOMILIOMEPHOT
momoepaghuu (ODPIKT) opeanos epyoHoil kiemxu u
8epXHe20 3madica OPUHON norocmu yepes 2 4 no-
cne snympusennoil unvexyuu POJIIT [*"Tc]Te-DBS 6
0osuposke npomeuna 80 mxe 6ce eviasieHHbIE paHee
onyxonesvie ouazu Ovinu euzyarusuposanvt (SUV

110=2,97, SUVmax MIY=216), a ux pacnoroxcenue
COOMBEMCMB08ANI0 OAHHbIM, NOLYYEHHBIM NPU CIAH-
O0apmHbIX Memooax OUAzHOCMUKU. J{onoIHumenbHo
npu aHanuze NONYYeHHbIX pe3Vibmamos oopamuid
Ha cebsl BHUMAHUE BbICOKASI AKKYMYIAYUS npenapama
[”"1c] Te-DB8 6 npoexyuu V pebpa cnpasa no cpednetl
axkcunnapnou aunuu (puc. 1) (SUV, = 1,29).

Ilpu nepecmompe KOMRBLIOMEPHOU MOMOSPAMMDBL
opearos epyonou kniemxu (OI'K) 6 ykazannoil npoex-
yuu ObL1 8bLAGIEH YUACMOK TUMUYECKOU 0eCmpPYKYUl,
pasmepom 19x5 mm (puc. 24), komopulil 6vi1 ocmas-
JleH Ha OuHamMuyeckoe HabmooeHue.

Ha 6asze HUU onxonoeuu THUMI] nayuenm-
KA NOMyYUia KOMOUHUPOBAHHOE jleueHue 8 obveme
npeodonepayuoOHHOl XUMUOMEPANUU U PAOUKANbHOLL
macmaxmomuu cnpasa. Ilo pezynomamam nianoeoeo
2UCTNONOSUYECKO20 UCCAe008AHUS ONEPAYUOHHO2O
Mamepuaa 8visaeieHbl NPUSHAKU c1a0020 1e4eOHO20
namomopgoza. Cnedyrowjum 3manom Ha3Ha¥eHvl OUC-
MAHYUOHHASA TY4esdst mepanusi Ha 0o1acms nepeouell
2PYOHOU CIMEHKU U 30HbL PESUOHAPHOO TUMPOOMMOKA
U nocredyruas a0vio8aHMHASL 20PMOHOMEPANUsL
UHUOUMOPAMU APOMAMA3bL HA (DOHE TeKAPCMBEHHOU
08apUATBHOLL CYRpeCcCUl.

IIpu KOHMPONLHOU KOMIBLIOMEPHOU MoMocpaguu
OI'K nocne komOuHupoBannuo2o ievenus 6 npoeKyuu
V pebpa cnpasa no cpedHeu akcuniaApHoOU NUHUU
ommeuancsa y4acmox HepasHOMepPHbIX CKAepOomu-
yecKkux uzmeHenuil, pasmepom 26x5 um (puc. 2b),
Ymo pacyeneno Kax mepanesmuyeckutl d¢pgexm.
Ocmeocyunmuepaghusi nociie npogedeHus jedeHus
He 8bINOJHANACS.

B nacmoswee epems nayuenmxa npunumaem
UHSUOUMOPBI APOMATA3bL U HAXOOUMCS HA OUHAMU-
ueckom Habmooenuu 6 HUH onxonocuu THUMI] 6e3
NPUSHAKO8 NPOSPECCUPOBAHUS 3A00Ne8AHUSL.

Knunuueckuii cnyuai Ne 2

Hayuenmra /., 42 200a, obpamuiace 6 amodyna-
MOPHO-NONUKIUHUYEeCKOoe omoenetue Tomcko2o 00-
Jaacmnoeo onkonocudeckozo oucnaucepa (TOO/) 6

Puc. 1. O®3KT/KT opraHoB rpyaHoii knetkv 6onbHon K. yepes 2 4 nocne nHbekumm [*"Tc]Tc-DB8 B go3nposke npotenHa 80 MKr:

A —xenTas cTperka ykasblBaeT Ha NepBUYHYI0 OMyXorb, KpacHas CTpenka — Ha yvacTtok runepdukcauum PO B npoekumn V pebpa no
cpeaHen akcunnsapHou NMHuK cnpaea; b — 3eneHas cTpenka ykasblBaeT Ha MeTacTaTU4eCKVin akCUMNSPHbIA Numdoy3sen.
MpuMeyaHne: pucyHoK BbINOSIHEH aBTOPaMM
Fig. 1. Chest SPECT/CT performed 2 hours after injection of [*"Tc]Tc-DB8 at a protein dose of 80 ug: A — yellow arrow indicates the
primary tumor, red arrow indicates the area of increased radiopharmaceutical uptake in the projection of the 5th rib along the right
mid-axillary line; B — green arrow indicates the metastatic axillary lymph node. Note: created by the authors
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Puc. 2. A — komnbloTepHasa ToMorpadus OpraHoB rPyAHON KMETKM B akCuanbHOW NpoeKkummn (KOCTHOe OKHO) 6ornbHom K. fo neyeHus
(6enow cTpenkom ykazaH y4acToK NUTUYECKOW AeCTpyKLmmn B V pebpe Mo cpefHen akCUnapHon NMMHUK cnpasa, pasmepoM 19x5 mm);
b — nccnepnosaHue vepes 11 mec nocne neyeHns (6enon CTpenkon ykasaH y4acToK HepaBHOMEPHbIX CKNepOTUYECKUX U3MEeHeHN B V

pebpe no cpeaHer akCUNIAPHON NMMHWMK cnpasa, pasmepoM 26x5 Mm). MprMeyaHne: pucyHoOK BbINOMHEH aBToOpamMu

Fig. 2. A— chest CT in axial projection (bone window) performed before treatment (white arrow indicates an area of lytic destruction

measuring 19x5 mm in the 5th rib along the right mid-axillary line); B — chest CT performed after treatment (white arrow indicates an
area of uneven sclerotic changes measuring 26x5 mm in the 5th rib along the right mid-axillary line). Note: created by the authors

Puc. 3. OOIKT/KT opraHoB rpyaHoit knetku 6onbHom [. yepes 2 4 nocne nHbekumm [*mTc]Tc-DB8 B fo3uposke npotenHa 80 MKr:
A —XenTas cTperka ykasbiBaeT Ha NepBuUYHYIO OMyxosb; b — 3eneHas ctpenka ykasblBaeT Ha MeTacTaTU4eCK1U akCUnnsapHbln numdoysen.
MpuMeyaHne: pucCyHoK BbINOSTHEH aBTOpaMu
Fig. 3. Chest SPECT/CT performed 2 hours after injection of [**"Tc]TcDB8 at a protein dose of 80 ug: A — yellow arrow indicates the
primary tumor; B — green arrow indicates the metastatic axillary lymph node. Note: created by the authors

mapme 2025 2. nocne obcredosanusi no noody oopa-
308aHUS NPABOT MOTOYHOUL Jicenesbl, Oblil 6epUPUUUPO-
8aH pax npasoli MoNoyHol dxcenesvl. I ucmonozuueckoe
3aKa0YeHue. UHBA3UBHAS NPOMOKOBASL KAPYUHOMA,
cmenenw snoxavecmeennocmu — G2. UI'X: peyenmop
acmpoeena — 6 6anI08, peyenmop npocecmepona —
5 6annos, HER2/neu — ompuyamenvusiii (1+), Ki67 —
37 %, umo coomeemcmeyem nOMUHAILHOMY B Mmo-
aexyaapromy noomuny. Ilpu Y3U pecuonapmvix aum-
amuueckux Y3106 8 AkCULIAPHOU 001ACMU bls61EH
2UNOINOSEHHBIUL TUMPOY3€TL C YMONUeHUEM KOPKOBO2O
€051, NOCTIe 4e20 NPoBedeHd MOHKOULONbHASL ACNUpa-
YUOHHAA buoncus, Memacmamuieckoe nopaxcenue
IUMPOY3IA NOOMBEPIAHCOEHO YUTNOTOSUUECKU.

1o oannvim ocmeocyunmuepaguu, 6bINOTHEHHOU 6
mapme 2025 2., 6 npoexyuumen L2, L3, L4, L5, S1, S2,
ceoanuuHoU U NOOB300UWHOU KOCHell, 3A0He20 OMpe3Kd
VII pebpa cnpasa onpedensiucs yuacmiu suneppurca-
yuu paouogpapmnpenapama *"Te-Iupopochama.

OkoHuamenvHblll OUACHO3 NOC]e 3d8epUleHUs.
obcnedosanus: Pax npasoii monoynou dcenesvt, 1V
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(cTINIM]I) cmaous. I[layuenmxa nanpasnena 6 HUN
ouxonoeuu THUMIL] 0ns 00HOGhOmMOHHOU IMUCCUOHHOU
KOMNbIOMEPHOU MOMOSPAduLL, N0 pe3)iibmamam Komo-
poti uepes 2 u nocie snympugennozo ésedenus [*"Ic]
Te-DBS 6 0o3e npomeuna 80 mke 3apecucmpuposano
UHMENHCUBHOe HAKONIeHUe Npenapama 8 nepeudHoll
ONYXONU, MeMmacmamudeckom akCULIApHOM aumpa-
muyeckom yzne (SUV 110=3,45, SUV mJIV=2,52)

(puc. 3), a maxoice 8 npoem;uu L2-L5 (SUV =3,00),
S1, 82 (SUV,  =5,92), nooszoownou (SUV =3, 48) u
cec)afmu;uou (SU V. .=3,97)kocmeli cnpasa, 1, 3a0He20

ompeska VII pe6pa cnpa@a SV,  =1,54) (puc. 4).
Ipu ananuze pe3ynomanmoe KOMNnbIOMEPHOL MOMOSPA-
Ul Ha CHUMKAX ONPedeNANUCD YUACKU TUMUYECKOU
Ooecmpyrkyuu 6 menax L2, L3, L4 ¢ hopmuposaruem
RAMOoON02UYeCKO20 KOMNPEeCCUOHHO20 nepeiomd, d
maxoice 6 L5, S1, S2, 6 noosz0ownoil u cedanruynoi
Kocmsix, 6 3a0nem ompeske VII pebpa cnpasa.

Ilo pesynomamam OHKONO2UYECKO2O KOHCUTUYMA
NPUHAMO peluleHue Hauamy jieuerue ¢ Kypcos NoauxXu-
Muomepanuu Ha nepeom smane. B nacmosuee epemsa
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Puc. 4. OOIKT/KT 6onbHon [. yepes 2 4 nocne uHbekumn [*"Tc]Tc-DB8 B no3unposke npotenHa 80 Mkr. CTpenkaMm oTMeYeHb! y4acTkm
runepdukcaummn PO B npoekuun Ten LII-LV (xenTas ctpenka), S1-Sll (kpacHas cTpenka), NoAB3A0LLHON 1 CeAanyLLHON KOCTel cnpa-
Ba (opaHxeBas cTpernka), 3agHero otpeska VIl pebpa cnpasa (3eneHas ctpernka). lNprvmeyaHme: pycyHoK BbINOMHEH aBTOpamu
Fig. 4. SPECT/CT performed 2 hours after injection of [**"Tc]TcDB8 at a protein dose of 80 ug. The arrows indicate areas of increased
radiopharmaceutical uptake in the projection of the L2—L5 vertebral bodies (yellow arrow), S1-S2 vertebral bodies (red arrow), the right
ilium and ischium (orange arrow), and the posterior segment of the 7th rib on the right (green arrow). Note: created by the authors

nayuermika npodOﬂofcaem HA3HAYEeHHOEe JledeHue Ha

baze TOO/].

Oo6cy:xnenue

JIroMHUHaNBHBIN paK MOJIOYHOH JKeNE3bl XapaKTepu-
3yercsi HanboJee BRICOKOH 9acTOTOM MeTacTa3upoBa-
HUS B KOCTHYIO TKaHb, YTO OKa3bIBAET CYIIECTBEHHOE
BJIMSTHHE HA MPOTHO3 Y JAHHOW KaTerOphH OOJBbHBIX,
B CBSI3H C YeM CBOEBPEMEHHAs IMAarHOCTHKA KOCTHBIX
MeTacTa3zoB nmprodpeTaer 0codyr BakHOCTH [1-5].
[TockonbpKy TpaaMLMOHHBIE METO/bl AMATHOCTUKU
(ocTeocuuHTUTpadusi, MAarHUTHO-PE30HAHCHAS, KOM-
IbIOTepHast ToMOrpadus ¥ HO3UTPOHHO-IMUCCUOHHAS
ToMorpadust) 001aar0T OTPaHUIEHHON YYBCTBUTEIb-
HOCTBIO B BU3YyaJM3allMd METACTATUUYECKHUX O4aroB
U COTIPSIKEHBI C HEOOXOIUMOCTBIO MHOTOATAITHOTO
00cTIeIOBaHusl, 9TO 3aTPyAHSET BEIOOP MEPCOHATU3H-
POBaHHOTO MOIX0/1a K JICYCHHUIO U TIOBBIILIACT PUCK Ha-
3HAYEHUs HEAOCTATOYHO ONTUMAJIbHBIX CXEM TEPANU
[6—13]. B cBsI3u ¢ 3THIM BO3HHUKAET HEOOXOIUMOCTH B
pa3paboTke 00Jiee UYBCTBUTEILHBIX METOJIUK, CIIOCO0-
HBIX 00€CIIeYNTh TOUHYIO OLIEHKY PacpOCTPaHEHHOCTH
OITyXOJIEBOTO Ipoliecca. Takue TMarHoCTUYECKHE BO3-
MOYKHOCTH ITPEIOCTABIISIET TAPTeTHAS PAANOHYKIHIHASL
Bm3yanm3anus [14, 15]. 3HauuMbIM TOCTH)KEHUEM B
00J1aCTH S,IepHOM MEULIMHBI CTAJIO BBISBICHHE PELCTI-
TOpa racTPUH-BBICBOOOXKJAIOILETO MIETITHAA, TOCKOJIBKY
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ORCID: 0000-0001-8753-7916.

PomanoBa Anacracusi AjnexkcaHAPOBHA, MJIa/IIINH HAYyIHBIH COTPYAHUK OT/JeTIeHHs o01ei onkonorun, Hayano-nccnenosarenscknit
HWHCTHTYT OHKOJOTHH, TOMCKHMI HaIlMOHAJBHBII HCCIEI0BATEIbCKUH MeJUIMHCKUH HeHTp Poccniickoit akagemun Hayk (. Tomck,
Poccust). ORCID: 0009-0009-6426-9416.

®poaosa Upuna leoprueBna, 1OKTOp MEIUIIMHCKUX HAayK, Ipodeccop, 3aBeAyIomias OTJeIeHIeM Jy4eBoil quarnocTuku, Hayano-
HCCIIEI0BAaTEIbCKUN HHCTUTYT OHKOJIOIUHY, TOMCKUI HAallMOHAIBHBIN UCCIE0BATENbCKUI MeqUIMHCKUN LeHTp Poccuiickoll akagemMun
Hayk (r. Tomck, Poccust). SPIN-kom: 9800-9777. Researcher ID (WOS): C-8212-2012. Author ID (Scopus): 7006413170. ORCID:
0000-0001-5227-006X.
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CNYYAN U3 KNTMHUYECKOW MPAKTUKN

TabakaeB CTanuc/jaB AjleKceeBHY, KAHIM1aT MEUIIMHCKUX HAYK, MJIaJIIIMNA HAy4YHBIH COTPYIHUK OTICIICHHS JIyYeBOW TUarHOCTUKH,
Hayuno-uccnenoBarenbCkuii FHCTUTYT OHKOJIOTUH, TOMCKUI HAllMOHAJIBHBIM MCCIe0BaTeIbCKU METUIIMHCKUIA LIeHTp Poccuiickoit
akanemun Hayk (T. Tomck, Poccust). SPIN-kox: 4508-5411. Researcher ID (WOS): AAY-3354-2021. Author ID (Scopus): 57214091193.
ORCID: 0000-0002-1427-0162.

Maraask Cranuciaas BUKTOPOBUY, KaHAUIAT MEJAULIMHCKUX HAYK, 3aBEAYIOIIMNA OTACICHHUEM CUCTEMHON U ePCOHATM3UPOBAHHON
Teparnuu ornyxosiei, Hayuno-uccnenoBarenbCKuil MHCTUTYT OHKOJIOTUH, TOMCKHI HallMOHAJIBHBIN HCCIIeI0BATEIbCKUA MEAULIMHCKUN
neHtp Poccuiickoit akanemun Hayk (T. Tomck, Poccnst). SPIN-kon: 8497-1750. Researcher ID (WOS): D-2358-2012. Author ID (Scopus):
56324415300. ORCID: 0000-0002-9468-1980.

BputBnna Mapust AnexcanapoBHa, onkosor, OI'AY3 «Tomckuii oOnacTHOH oHKoorHueckuii qucnancepy (T. Tomck, Pocenst). OR-
CID: 0009-0009-3754-4769.

BKINA1 ABTOPOB

HBanoBa AHactacusi 'puropseBHa: pa3paboTka KOHIENIMY U IM3aiiHa HCCIIE0BAHMS, aHAJIN3 U HHTEPIPETALNs JaHHBIX, 00CYK/ICHIEe
PYKOIIMCH U TIPOBEPKA KPUTHYECKH BaXKHOTO MHTEJICKTYAIbHOTO COACPIKaHUS

Bparuna Oubra /IMuTpueBHa: pa3paboTka KOHLCNIMY 1 IU3aiiHa UCCIIEIOBAHMS, AHAIN3 U MHTEPIPETALMs JaHHbIX, 00CYK/ICHIE
PYKOIIMCH U TIPOBEPKA KPUTHYECKH BaXKHOTO MHTEIICKTYaJIbHOTO COACPIKAHUS

Bappamens Pyciaan HukonaeBuu: o0Cyxk/eHHEe PyKOIIMCH U IIPOBEPKA KPUTHYECKU BAKHOTO MHTEIUICKTYaJIbHOTO COCPIKAHMS.
Jlappkuna Mapus CepreeBHa: 00CysX/IeHHE PYKOIIMCH U TIPOBEPKA KPUTHYECKH BaXKHOTO MHTEJICKTYAJILHOTO COACPIKAHHS.
Yepuos Biragumup UBanoBu4: 00CyXaeHHUE PYKOITHCH U IIPOBEPKA KPUTHYECKH BAXKHOTO MHTEIUICKTYaJIbHOTO COICPIKAHUSL.
PomanoBa AHacTacusi AjleKCaHJAPOBHA: 00CYXK/ICHHE PYKOIUCH M NPOBEPKAa KPUTHUECKU Ba)KHOTO MHTEIUICKTYaJIbHOTO COAEpIKa-
HHUS.

®posioBa Hpuna I'eoprueBna: o6CysxieHIE PYKOIIMCH U TIPOBEPKA KPUTHYECKH BXKHOTO MHTEJICKTYAJILHOTO COACPIKAHHS.
TabakaeB CraHucjaaB AjleKceeBHY: 00CY)KICHNE PYKOIIUCH U IIPOBEPKA KPUTHUECKHU BXKHOTO MHTEIUICKTYaJIbHOTO COJCPIKAHUSL.
Haransak Cranuciaas BukropoBuy: c6op n 00paboTKa JaHHBIX.

BpurBuna Mapusi AnekcanapoBHa: c6op 1 00paboTKa JaHHBIX.

Bce aBTopbl 0100pHiM (HHAIBHYIO BEPCHIO CTAThH NEpe MyOInKaIMel, BHIPa3UIIi COINIaCHe HECTH OTBETCTBEHHOCTD 3a BCE aCIEKThI
paboThl, O/IPa3yMEBAIOILYI0 HAJUICKAIIEEe H3YUSHHE U PEIICHHE BOIIPOCOB, CBS3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIH00O0H
yacTu padoThL.

QDunancuposanue

Omo uccredosanue He nompebo8aLo OONOIHUMETbHO20 PUHAHCUPOBAHUSL.

Kongnuxkm unmepecos

Asmop Yepnos B.U. (Doxmop meduyunckux Hayk, npogeccop, unen-kopp. PAH) sasensemcs 3amecmumenem
anasno2o pedaxmopa « Cubupcroeo onkono2uuecko2o sHcypranray. Aemop @ponosa U1 (0okmop meduyunckux
Hayk, npogeccop) asnsemcs uneHom peoxoniecuu « CUOUPCKO20 OHKOLOSUHECKO20 JHCYPHALAY. Aemopam Heus-
8ECTHO O KAKOM-TUO0 OpY20M NOMEHYUALbHOM KOHQIUKIE UHMEPeCcos, C8A3AHHOM C MOl cmambell.

Hngpopmuposannoe coznacue

Om nayueHmox noayyeno nUCbMenHoe UHGOPMUPOBAHHOe 00OPOBOIbHOE Co2lacue Ha NYOIUKAYUIO ONUCAHUS
KAUHUYECKO20 CYYds U NYOIUKAYUIO (hOMOMAMEPUATO8 8 MEOUYUHCKOM HCYPHATLE, GKII0UASL €20 JNIeKIMPOHHYIO
sepcuio (0dama noonucanus 6 Kiunuveckom cayyae Ne 1 — 31.01.24; doama noonucanus 8 KIUHUYECKOM cydae
No2—16.04.25).

ABOUT THE AUTHORS

Anastasia G. Ivanova, MD, Junior Researcher, Department of Systemic and Personalized Therapy of Tumors, Cancer Research Institute,
Tomsk National Research Medical Center, Russian Academy of Sciences (Tomsk, Russia). ORCID: 0009-0009-3775-9989.

Olga D. Bragina, MD, DSc, Leading Researcher, Department of Radionuclide Diagnostics, Cancer Research Institute, Tomsk National
Research Medical Center, Russian Academy of Sciences; Senior Researcher, Research Center “Oncotheranostics”, National Research
Tomsk Polytechnic University (Tomsk, Russia). Researcher ID (WOS): E-9732-2017. Author ID (Scopus): 57190936256. ORCID:
0000-0001-5281-7758.

Ruslan N. Varvashenya, Postgraduate Student, Research Assistant, Scientific and Educational Laboratory of Chemical and Pharmaceutical
Research, Siberian State Medical University, Ministry of Health of Russia; Engineer, Research Center “Oncotheranostics”, National
Research Tomsk Polytechnic University (Tomsk, Russia). ORCID: 0009-0002-4282-3198.

Maria S. Larkina, DSc, Professor, Department of Pharmaceutical Analysis, Siberian State Medical University, Ministry of Health
of Russia; Professor, Research School of Chemical and Biomedical Technologies, National Research Tomsk Polytechnic University
(Tomsk, Russia). Author ID (Scopus): 57194542755. ORCID: 0000-0003-1176-2441.

Vladimir I. Chernov, MD, DSc, Professor, Corresponding Member of the Russian Academy of Sciences, Deputy Director for Scientific
and Innovative Work, Head of the Department of Radionuclide Therapy and Diagnostics, Cancer Research Institute, Tomsk National
Research Medical Center, Russian Academy of Sciences; Leading Engineer, Laboratory No. 31 of Nuclear Reactor, National Research
Tomsk Polytechnic University (Tomsk, Russia). Researcher ID (WOS): B-6789-2016. Author ID (Scopus): 7201429550. ORCID:
0000-0001-8753-7916.

CUBMPCKUM OHKONMOTUYECKWNI XKYPHATT. 2026; 26(1): 170178 177



CASE REPORTS

Anastasia A. Romanova, MD, Junior Researcher, Department of General Oncology, Cancer Research Institute, Tomsk National Research
Medical Center, Russian Academy of Sciences (Tomsk, Russia). ORCID: 0009-0009-6426-9416.

Irina G. Frolova, MD, DSc, Professor, Head of the Department of Radiology, Cancer Research Institute, Tomsk National Research
Medical Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): C-8212-2012. Author ID (Scopus): 7006413170.
ORCID: 0000-0001-5227-006X.

Stanislav A. Tabakaev, MD, PhD, Junior Researcher, Department of Radiology, Cancer Research Institute, Tomsk National Research
Medical Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): AAY-3354-2021. Author ID (Scopus):
57214091193. ORCID: 0000-0002-1427-0162.

Stanislav V. Patalyak, MD, PhD, Head of the Department of Systemic and Personalized Therapy of Tumors, Cancer Research Institute,
Tomsk National Research Medical Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): D-2358-2012. Author
ID (Scopus): 56324415300. ORCID: 0000-0002-9468-1980.

Maria A. Britvina, MD, Oncologist, Tomsk Regional Oncology Center (Tomsk, Russia). ORCID: 0009-0009-3754-4769.

AUTHOR CONTRIBUTIONS

Anastasia G. Ivanova: study concept and design, analysis and interpretation of data, manuscript discussion and revision for critically
important intellectual content.

Olga D. Bragina: study concept and design, analysis and interpretation of data, manuscript discussion and revision for critically
important intellectual content.

Ruslan N. Varvashenya: manuscript discussion and revision for critically important intellectual content.

Maria S. Larkina: manuscript discussion and revision for critically important intellectual content.

Vladimir I. Chernov: manuscript discussion and revision for critically important intellectual content.

Anastasia A. Romanova: manuscript discussion and revision for critically important intellectual content.

Irina G. Frolova: manuscript discussion and revision for critically important intellectual content.

Stanislav A. Tabakaev: manuscript discussion and revision for critically important intellectual content.

Stanislav V. Patalyak: data collection and processing.

Maria A. Britvina: data collection and processing.

All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

This study required no funding.

Conflict of interests

Prof- VI. Chernov is the Deputy Editor-in-Chief of Siberian Journal of Oncology. Prof. Frolova 1.G. is a
member of the editorial board of Siberian Journal of Oncology. The authors are not aware of any other potential
conficts of interest related to this manuscript

Voluntary informed consent

Written informed voluntary consent was obtained from patients for the publication of descriptions of clinical
cases and publication of photographic materials in a medical journal, including its electronic version (date of
signing in clinical case No. 1 — 31/01/2024; date of signing in clinical case No. 2 — 16/04/2025).

178 SIBERIAN JOURNAL OF ONCOLOGY. 2026; 25(1): 170-178



