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AHHOTauus

Llenb nccnegosaHus — CpaBHUTL PacnpoOCTPaAHEHHOCTb Pa3NNYHbIX BAPMAHTOB CIINSIHUSA XENMYHbIX MPOTOKOB
y 6OMbHBIX TMITKOCHOW XONaHrMoKapLIMHOMOW 1 naumneHToB 6e3 bunuapHon natonorun. Matepuan n metogbl.
B uccneposarue 6b1no BkntoyeHo 203 60nbHbIX ¢ onyxonbio KnaukuHa (ocHoBHas rpynna) v 191 nauueHT 6e3
BununapHomn natonorumn (KOHTponbHas rpynna). Bcem 6onbHbiM 6bina nposegeHa MPT GproLLHOM nonocTu ¢
MP-xonaHrnonankpeatorpadven (MPXII). Kpome Toro, 141 60nbHOMY FMOCHON XOnaHrMoKapLMHOMOMN
6bina BbINOMHeHa npsmas xonaHruorpadus. KoHpnoeHchl XenyHblX NPOTOKOB TUNMPOBANMUCh NO Knaccu-
dukaumm Hakamypa. PesynbtaTthl. B ocHoBHOM rpynne koHdmtoeHch! |, 11, 1, IV n V tunos no Hakamypa
BCTpeyanuch B 27,6; 22,2; 1,5; 36,0 n 2,4 % cnyyaeB cooTBeTcTBEHHO; B 10,3 % HabnogeHui TunnpoBsatb
KOHprtoeHe He yaanock. B KoHTponbHoM rpynne pacnpegerneHve TMnoB KOHioeHeca XenyHbIX NPOTOKOB B
uenom cooTeTcTBoBano obwenonynaumMoHHomy: |, II, I, 1V n V tunel 6einu Boigenexsl y 75,0; 9,3; 0,5; 14,2
1 1,0 % 6onbHbLIX COOTBETCTBEHHO. Pa3nununa mexay rpynnamu 6einv 3Havmmeimu (p<0,001). MNpeanoxeHsi
cTaTncTuyeckas u rmapoanHammyeckast Moaeny KoHrioeHcoB, 06bsAcHsoLLMe Bonee BbICOKYH YacToTy pas-
BUTUS TUIOCHON XONaHMMOKapLMHOMbI MPY HECTAHAAPTHBIX TUMNaX CIINSAHNS XXEMYHbIX MPOTOKOB. 3aKrioyeHue.
YacToTa BCTpPE4aeMOCTN HETUMMNYHBIX KOH(PITFOEHCOB XENMYHbIX MPOTOKOB Y 60MbHbIX onyxonbto KnaukmHa
3HAYMTENbHO MPEeBbILIAET TakoBY Y 6OMbHbIX 6€3 BunnapHoOM NaTonornm, YTo MOXeT ObiTb 00yCrnoBNeHO
MOBbILLUEHHBLIM BHYTPUMPOTOKOBBLIM AaBneHnemM 1 6onbluen nnoLwanslo CTEHOK.

KnioueBble cnoBa: onyxonb KnaukuHa, xonaHrmokapumHoma, ageHokapLMHOMa Xen4vHbix npotokos, MPT,
MPXIII, peHTreHKOHTpacTHasA xonaHruorpadusi, KOHNOEHC KeNnYHbIX MPOTOKOB, aHAaTOMUSA MEYeHHU,
aHaToOMMusA Xen4YHoro AepeBa.
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Abstract

The purpose of the study was to assess the frequency of bile duct confluence variations in patients with
hilar cholangiocarcinoma and in patients with no biliary lesions. Material and Methods. The study included
203 patients with Klatskin tumor (study group) and 191patients having no bile duct lesions (control group).
All patients underwent abdominal MRI including MR-cholangiopancreatography. In addition, 141 patients
from the study group underwent percutaneous transhepatic cholangiography. Anatomic variations of the bile
duct confluence were based on Nakamura classification. Results. In the study group, type I, II, lll, IV and V
confluences were detected in 27.6 %, 22.2 %, 1.5 %, 36.0 % and 2.4 % of cases, respectively. In the control
group, the frequencies of each type of the bile duct confluence were as follows: type 1in 75.0 %, type 11in 9.3 %,
type lllin 0.5 %, type IV in 14.2 % and type V in 1.0 %. Differences between groups were statistically significant
(p<0.001). Statistical and hydrodynamic bile duct confluence models that could explain the differences between
the groups were proposed. Conclusion. The frequency of uncommon bile duct confluences in patients with
Klatskin tumor was significantly higher than that observed in patients having no biliary lesions; it might be
due to a larger area of bile ducts in non-first confluence types or higher endobiliary pressure.

Key words: Klatskin tumor, cholangiocarcinoma, biliary adenocarcinoma, MRI, MRCP, x-ray contrast

cholangiography, biliary confluence, liver anatomy, biliary anatomy.

Beenenne

I'mnrocHast XonaHrMoKapIMHOMa HEPA3pPBIBHO
CBsI3aHA C UMEHaMH ABYyX Mccienosateneil — [Ixe-
panpna Kiankuna, monpoOHO omucaBLIEro €€ B
1965 1. Ha ocHOBaHUM cepuM U3 13 HaOMIOACHUM, U
Anpu bucmyra, mpemioKuBIIEro CBOIO KiaccU(u-
KalMI0 PaclpOCTPAHEHHOCTH MOPAKEHUS! JKEITIHbBIX
npotokoB 10 romamu mozxe [1, 2]. TumupoBanue
onyxoneidl KnankuHa no bucmyrty 3a npourenmue
C TOrO BPEMEHM YeThIpe JECATUIETUS HACTOJIBKO
MIPOYHO BOILIO B XMUPYPTHUECKYIO MPAKTUKY, YTO yXKe
HUKOMY HE IPUXOIMJIO B TOJOBY YCOMHHUTHCS B €TO
AHATOMUYECKOH 00O0CHOBaHHOCTH.

[losBinenue mMano- U HEMHBA3UBHBIX METOJIOB
NPYKU3HEHHON BH3yalM3ally JKETYHOIO JepeBa —
9HJIOCKONMYECKOM peTporpaHOi XoJaHTHOIaHKpea-
torpadun (OPXIII") m MarHuTHO-pE30HAHCHON XO-
nanrunonankpearorpadun (MPXIII) — cymecTBeHHO
W3MCHMJIO MpECTaBlIeHUsT O OMIMapHON cucTteMe
B HOopMe u marojoruu [3, 4]. IIpexne Bcero, 3To
KacaJloChb BApHAHTHON aHATOMHM, [IOCKOJIbKY pa3BU-
Baroluecs OBICTPBIMU TEMIITAMU WHTEPBEHLIMOHHAS
paanoIIorus, pe3eKIUOHHAs U TPAHCIUIAHTAllMOHHAS
XUPYPrHsl IEUYCHU CO3/1aBaJId MOTPEOHOCTh B MH[IU-
BUAYaTU3UPOBAHHON OLICHKE )KETYHbBIX IPOTOKOB IS
TpeonepanuoHHoro mianupoBanus [5]. Copokaner-
Hsis T1ay3a, BO3HMKINAs B aHATOMUYECKHX HUCCIIE0Ba-
HUSIX OnnnapHo# cuctemsl nocne pador Knona Kynno
[6], ObIa IpepBaHa cepueit myoauKanmii KoHma XX —
Havana XXI Beka [3, 5, 7-9], npennaraBmmx pa3ind-
HbI€ THUITOJIOTMYECKHE CXEMBbI BETBJICHMS >KEIUHOTO
nepeBa. HecMOTpsi Ha HEKOTOpBIE Pa3IMUUs ITUX
CXEM, BCE OHM COBIAaJIM B TOM, YTO OCHOBHBIM THIIOM
KOH(UTIOCHCA JKeITIHBIX TIPOTOKOB, HAOIIOMAIOTIIMCS
B 57-66 % ciydaeB, ABISETCS CIMSHHE MPABOTO U
JIEBOTO JIOJICBOTO MPOTOKOB B OOIIUN MMEYCHOYHBIN
MPOTOK. M3 MOAOOHBIX MPEACTaBICHUN HCXOOWI U
AHpu bucMyT, BEICTAS B CBOCH KiIacCU(pUKAIINN B
ornenbHble oaTunsl I1la u b pacnpoctpanenue
OITyXO0JIEBOW MH(UIIBTPAIIK HA TIPaBBId U JICBBIN J10-
JIeBBIC POTOKU COOTBETCTBEHHO.

6

C Tex mop, Kak Xupypru-renaroyiory epenain On-
JMAPHYIO JIGKOMIIPECCHIO HHTEPBEHIIMOHHBIM PaIHO-
JjoraM U SHJOCKOIIMCTaM, UMCHHO 3THU CIICHIUAJIUCTDBI
BHJIAT MaKCUMaJlbHO IIUPOKHUH CHEKTP THIFOCHBIX
XOJIAaHTHOKAPIIMHOM, BKJIFoUarommi B ceds 19-31 %
pe3ekTabenpHBIX U 69—81 % HepezekTabOeTbHBIX
ciayuyaeB [10—-12]. ¥V aBTOpoB Hacrosieil paboThl,
MMEIOLIHNX OOJBILION OTIBIT IUIAHUPOBAHHS U TPOBEIC-
HUS YPECKOKHON YpecIie4eHOYHON XOJIaHTHOCTOMUH,
CJIOXKHWIJIOCH BIIEYATICHHUE, YTO TUIIWYHBIA BapHaHT
KoH(JIFOCHCa, Ha KOTOpOM Oa3upyeTcs: Kinaccuuka-
st bucMyTa, BcTpedaercs y 9Toi KaTreropuu O0JIbHbBIX
CYIIECTBEHHO pPexe, 4eM B 0011ei momyssiiin. OTHaKko
MBI HE FICKJTIOYAJIN BIUSHUS CYOBEKTHBHOTO (PaKTo-
pa Ha (GOopMHUPOBaHHE MOJOOHBIX MPEACTABICHUN:
0OJIbHBIC C HETUITUYHBIMH KOH(IFOCHCAMU TPEOYIOT
YCTaHOBKH OOJIBIIIETO YHCIa XOJIAHTHOCTOMHYECKHUX
JpeHakeH, 00Ia1aloT «HEYTOOHBIMIY C TOUKH 3PEHUS
PEHTIEHOXUPYPIUUECKON TEXHUKHU YIIIAMU CIIUSHUSA
JKEITYHBIX TIPOTOKOB, a TAK)KE Yallle CTAIKUBAIOTCA C
npoOeMol YaCTUYHOW MM TTOTHOM MUTPALUH Jpe-
Ha)KeH; ITO JIeaeT uX «3alOMIHAIOITUMHUCS.

Heabio nccaenoBaHmns crasa oleHKa pacripocTpa-
HCHHOCTHU BAPpHUAHTOB CIIMAHUA KCTYHBIX IIPOTOKOB Y
OONBHBIX OITyX0J1b10 KitankrHa B CpaBHEHHUH € TAKOBON
y TaIUEeHTOB 0e3 OMITMAapHOI MAaTOIIOTHUH IO JJAHHBIM
MPT ¢ MPXIII" 1 ipsiMOii XOJTaHTHOTpadUH.

Marepuaj 1 MeTOAbI

[lepBu4HO W3 TOCHUTANBHONH MH(DOPMAIMOHHON
cuctembl ®I'BY «HMMUII onkonorun um. H.H. Bio-
xuHa» M3 PO Gbut0 0T0OpaHo 7 513 3armucei, clieanHbIx
B niepuoz 1987-2018 rr., o manueHTax ¢ IMarHo3amu
paKk BHEMEYEHOYHOTo XeruHoro mporoka (C24.0,
618 3amuceit), 3M0Ka4eCcTBEHHOE HOBOOOpa30BaHME
JPYTUX M HEYTOYHEHHBIX YaCTEH JKeITUeBBIBOJAIINX
nyteit (C24, 203 3anucu), NOpakeHHUE KEITYHBIX
nyTel, BBIXOAAIEE 3a Ipeaeisl OIHOW u Ooiee
BBHITIICYKA3aHHBIX JIokanu3anuid (C24.8, 22 3amuch),
MopakeHUe KeMYHBIX MyTedl HeyrouHenHoe (C24.9,
618 3ammceit), 3M0KaYeCTBEHHOE HOBOOOpa3OBaHHE
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KINMAHUYECKUE UCCNEOOBAHUA

[I€YCHU U BHYTPUICUCHOUYHBIX >KETYHBIX MPOTOKOB
(C22, 5955 zanmceif) U pak BHYTPHUIIEYEHOTHOTO
kergHoro mpotoka (C22.1, 97 zamuceit).

ITocne ynaneHus HEyHHKAIbHBIX 3amucei
OBLI MpOBEJeH OTOOP OONBHBIX MO CIEAYIONUM
KPUTEPUSM: JTUATHO3 «aJ€HOKAPIIMHOMA JKEITIHOTO
MIPOTOKA» B COOTBETCTBUH C TAHHBIMH BBITTUCKU W/HITH
MaroMop(OITOTUUECKOTO UCCIICIOBAHNS; JIOKATH3AIIHS
OITyXOJIH B 00JTACTH KOH(IFOCHCA KETYHBIX IIPOTOKOB;
Hanuuue MPT-uccnenoBanus, BKIIOYAIOIIETO B ce0st
MPXIIT'; orcyTcTBHE ONIepaliiii Ha IEYEHH U JKETUHbIX
npoTtokax 70 MPT-uccnenosanus, 3a HCKIIOYEHUEM
xojenucTakToMun. [lociae oTbopa Mo yka3aHHBIM
kputepusiM octaniock 203 6oipHbIX (108 My>xunH 1 95
JKEHIIMH, B Bo3pacte 21-84 roaa, cpeaHuit Bo3pact —
57 net), o6cnenoBannbix B @I'BY HMMUII onkomorun
uM. H.H. brnoxuna M3 P® B nepuon 2003—18 rr.

B xauecTBe KOHTPOJBHOU TPYIIBI ObLT OTOOpaH
191 6ompro# (100 MyxunH 1 91 KeHIIWHA, B BO3-
pacte 17-81 roxn, cpemuuit Bo3pact — 53 roaa), mpo-
meamue MPT-ucciienoBanue OprONIHON MOJIOCTH
¢ mposeaenreM MPXIII' B nepuon 2014-18 rr. mo
MTOBOJTy 3a00JIeBaHUM, HE COMPOBOXKIAIONIUXCS TT10-
pakKeHHEM JKEITYHOTO JIEPEeBa, 10 MMOBOAY METACTa30B
B nieueH — 114, Oe3 1aroaoruu OPrOUIHON MOJIOCTH
(mouck meractazoB) — 24, remnatouesIISIPHOrO
paka — 12, kucT/OMInapHpIX raMapToM TiedeHn — 12,
TUM(OMBI TIeUeHH — 3, TAaHKPEaTUTa/ TTAHKPEOHEKPO-
3a— 3, aJleHOMaTo3a IeueHu — 2, 00pa30BaHU TIepe/I-
Hell OpIOLIHOM CTEHKH — 2, 04aroBbIX 0Opa3oBaHMI
CeJIe3eHKH — 2, aMeOHOro adciiecca reveHu — 1, BHy-
TPHUBEHHOI'0 JIEHOMUOMATO3a— 1, FTeMaHMOMBI [TEYEHH —
1, renarouesuToNIsIPHOM aJIeHOMBI — 1, 3a0pIOIIMHHON
BHEOPraHHOM OIyX0JH — 1, KUCTO3HOTO 00pa30BaHUs

OPIOIITHOM ITOJIOCTH — 1, TIEKapCTBEHHOTO rematuTa— 1,
HEHUPOIHJOKPUHHOM OITYXOJIH ITOJIKEITYIOUHOM JKee-
361 — |, 00pa3oBaHMs HAATIOYEUHUKA — |, 00pa3oBaHMs
OoJbIIOTO canbHUKA — 1, IeHeTpauuy KaBa-(QuibTpa
B TOJIOBKY IMO/DKETYIOYHON Kele3bl — 1, mepBUIHOM
TeMaHTHO9H/I0TEIMOMBI IIeYeHu — 1, paka xxemyaka— 1,
paka MOYETOYHHMKA — |, IEPUTOHEAIbHBIX METACTA30B
paka su4HHKa — 1, OKaTBbHON Y3710BOM TUTIEPILIIA3UU
nevyeHn — 1, hokaapHOTO remaro3a — 1 marueHT.

HeszaBucumo 2 BpauaMu-peHTreHOJOTaMH C
omnbIToM paboTel 5 u 10 €T MpOU3BOANIACH OIICHKA
Tuna KoHduoeHca no Hakamypa. [l oueHku uc-
monb3oBanuck ganaeie MPXIIT, T2-B3BemeHHBIX
nzobpaxenuit (T2BU), nuddy3nonHo-B3BEIIEHHBIX
uzobpaxenutii (JIBN), natusnsie T1-BU u nonyden-
Hble TOCle BBeJeHUd MP-KOHTpacTHOro cpeacTBa
(MPKC, 54 % GonpHBIX B OCHOBHO# Tpymme, 100 %
OOJBHBIX B KOHTPOJBHOW TPYIIE) U MPU HATUIHH
JAHHBIC PEHTTCHKOHTPACcTHOW XonaHruorpaduu (141
MAIEeHT OCHOBHOM TPYIIEL, B KOHTPOJIBHON IpyTIe
UCCIIeIOBaHUE HE ITPOBOAMIIOCH).

ITo Hakamypa cyiiecTByIOT CiIe1yIOIIU€e aHATOMU-
YeCKHE BApUAHTHI CIUSHUS MPABBIX CEKTOPATBHBIX
JKEITYHBIX MTPOTOKOB (puc. 1):

— tun [: opaBelii 3a1HUN NEUEHOUHBIH MPOTOK
CIIMBAETCs C IPaBbIM NEPEeIHUM, 00pa3ys MpaBbli
MIEYEHOYHBI IPOTOK,

— tun II: npaBelil 3a1HUI NTEYEHOUHBIH IPOTOK
CJIMBAETCS C IPABbIM IIEPEIHNUM U JIEBBIM IIEYEHOYHBIM
IIPOTOKOM,

— tun III: nmpaBblil 3aHUI IEYEHOUHBIN MTPOTOK
BIIaJ[a€T B OOIIMIA IEUEHOYHBIH MPOTOK,

— tun [V: mpaBslii 3aHUH MTEYEHOUYHBINH MTPOTOK
BIIAJIACT B JIEBBIN IEUCHOUYHBIN IPOTOK,

Puc. 1. AHaToMu4eckne BapnaHTbl
CMUSIHUS NPaBbIX CeKTopasibHbIX
XenuHbIX NPOTOKOB Mo Hakamypa: a)
71N |: NpaBbI 3a4HWI NEYEHOYHbIN
NPOTOK CNMBAETCSI C NpaBbIM Nepes-
HUM, 06pasyst NpaBbI NEYEHOYHbIN
npoTok, 6) Tun Il: NnpaBbI 3agHWN
NeYeHOYHbIN NPOTOK CrivBaeTcs
C NpaBbIM NEPEAHUM U NEBLIM
NneYeHOYHbIM MPOTOKOM, B) Tun llI:
npasbl 3a4HWUI NEYEHOYHbIV NPo-
TOK BnagaeT B OOLLNIA NeYEHOYHbIN
npoTok, r) Tun 1V: npasbi 3agHWN
NeyYeHOYHbI NPOTOK BragaeT B
neBbI NeYEeHOYHbIN MPOTOK
Fig. 1. Anatomical variations in
right sectoral bile ducts confluence
according to Nakamura: a — type I:
right posterior hepatic duct converg-
es with right anterior hepatic duct, b
— type ll: right posterior hepatic duct
converges with right anterior and
left hepatic ducts, c — type IlI: right
posterior hepatic duct converges
with common hepatic duct, d — type
IV: right posterior hepatic duct con-
verges with left hepatic duct
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—Tun V: penKue BapuaHThl, OTTOK OT 3aJHEr0 Cer-
MEHTA [IPEJICTABJICH IByMsI IPOTOKAMU: OJJUH BIIAAAET
B OOIIMIA TEUEHOYHBIN MPOTOK, BTOPOH — B 00JIACTh
CIHUSIHUS TIPABOTO MEPEIHETO U JIEBOTO MEUCHOUHBIX
ITPOTOKOB; MJIM KOTZIa 00a IMPOTOKA BIIAJAIOT B JICBBII
[IEYCHOUYHbIN IPOTOK.

Orenka trma KoHMIIOEHCA, KaK TPABUIIO, TIPEII-
ycMmarpuBasia mpocMoOTp HecKoJibkux cepuit MPT-
n3zobpaxenuii, MPXIII" u moJMmo3uMOHHBIX
PEHTTEHKOHTPACTHBIX XosnaHruorpamm. Ilpeacras-
JIeHWEe TaKoro Marepuana B (opmare KypHAITBHON
CTaThbU 3aTPYIHUTEIBHO, MMOATOMY HILTIOCTPAIINH B
Hamel paboTe cocTosAT U3 Hanbonee MHPOPMATHB-
HBIX peHTreH- 1 MPT-u300paskeHnii, JONOIHEHHBIX
HNOSICHSAOIUMU cxeMaMH. COrIacoBaHHOCTh MEXAY
BpadaMu ObliIa OIIEHEHA C TOMOIIBI0 KpuTepus Kosna
o crannaptaoi mkane [13]: <0 — HeT coracoBaH-
nocty; 0-0,2 — "HesnauntensHas; 0,2—0,4 — cnabas;
0,4-0,6 — ynoBnerBoputenbHas; 0,6—-0,8 — xoporiuasi;
0,8—1,0 — BBICOKASI.

MeXrpynmnoBble pa3iudus OICHUBAIUCH IO
KpHUTEPHsIM x> M TOYHOMY Kpurepuio dumiepa, pas-
nuansg Ha ypoBHe p<0,05 cunTanuch CTaTUCTUYECKU
JIOCTOBEPHBIMHU.

Pesynbrarsl

B ocHoBHOII rpynme Tunm KoH(IIOEHCAa HE OBLT
oTpe/ieNieH M3-3a OOJIBIION PaclpoCTPaHEHHOCTH
OITyX0JH B 15 HAONFONEHMSIX, CHU)KEHHOTO Ka4eCcTBa
WCCIICIOBaHHS BCIIS/ICTBHE apTe(DaKTOB IBUKEHUS — B
4, TpoM003a BeTBEeH BOPOTHOM BEHBI C aTpOodHeHt JoIH
MeYeHH, 3aTPYAHAIOMIET0 BU3yalIH3alnio 00IacTH
CJIMSIHUS KEITYHBIX MPOTOKOB, — B 2 cllydasx. B koH-
TPOJIBHON TpyTiie TUI KOH(IFoeHca ObLT onpeaeneH
Yy BCE€X MalMeHTOB. JIeBbIM 10JEBOM MPOTOK MPHUCYT-
CTBOBAJI Y BCEX MAIEHTOB 00€UX TPyTII.

[Ipu TunupoBanuun koHdmoeHca no Hakamypa
JIBYMSI PEHTT€HOJIOTaMH KPUTEPUI COTIIACOBAHHOCTH
Kosna mexny Humu cocraBun 0,7 (xopomas co-
macoBaHHOCTh) 1 0,9 (BBICOKAss COTIIACOBAHHOCTD )
I OONBHBIX OMyX0Jdbi0 KianknHa U MaueHToB
0e3 OMITMapHOI MaTOJIOTHK COOTBETCTBEHHO. TeM He

MEHee Cllydau Pa3HOUTEHUH 10 0OpabOTKM JaHHBIX
OKOHYATEJIbHO Pa3pellajnuch MyTeM HaXOXIACHUS
KOHCEHCYyca.

Haubosee gacto B OCHOBHOM IpyTIe BcTpeyancs
IV tun xondumoenca (36 %), B KOHTponbHOM — | THIl
xoHuroeHca (75 %). bonee toro, okaszanock, 4TO y
O0ONMBHBIX omyxoiisiMu KarmknHa B 11e0M mpeobia-
JIAI0T BapHaHThl KOH(IIoeHcoB 0e3 popMupoBaHus
IIPaBOro J0JEBOI0 MPOTOKA: B OCHOBHOM rpymre II u
IV Tunsr otmewanucs B 22 % u 36 % ciaydaes, B TO
BpeMsl Kak B KOHTPOJIbHOU Tpymme —B 9 % u 14 %
HaOJIIOIEHUH COOTBETCTBEHHO.

\
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Qg 4 are statistically
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Puc. 2. PacnpepeneHune TvnoB KoHdIoeHca B U3yyaemon v
KOHTPOMbHOW rpynnax: no 0Ck opAnHaT nokasaHbl TWMbl KOHMo-
eHca, No ocy abeumce — NPOLEHT UccneayemblX C AaHHbIM TUMOM

npu 1 — onyxonu KnaukuHa (0603Ha4eHO KpacHbIM), 2 — B KOH-
TPosnbHOM rpynne (06o3HayYeHo 3eneHbIM). Pasnuuus B konunye-
cTBe npeAcTaBneHHbiX 1, 2 1 4 TMNOB KOHMMIOEHCa 4OCTOBEPHbI

(p<0,0001) c y4eTom HeonpeaenMmblx TUMOB

Fig. 2. Confluence type distribution in study group and control

group: y axis shows confluence types, x axis shows type per-
centages in 1 — Klatskin tumor patients (red), 2 — control group
(green). Differences are statistically significant (p<0.0001) taking

into account unclassified cases

Tabnuua/Table

PacnpepeneHue TunoB KoHdnioeHca B cpaBHMBaEMbIX Fpynnax
Confluence types distribution in study group and control group

Tun koHproeHCa/ Onyxonb Kiarnkuna/ Kontponbnas rpymmna/
Confluence type Klatskin tumor Control group
Heonpenemmwmerii/Indefinable 10,3 % -
I 27,6 % 75,0 %
I 22,2 % 9,3 %
I 1,5 % 0,5 %
v 36,0 % 142 %
v 2,4 % 1,0 %
Bcero/Total 100,0 % 100,0 %

J10CTOBEPHOCTH Pa3INYUi MEXTy TPyIHaMu/
Significance of differences between the groups

p<0,001

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 5-16
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[Ipu aHanmu3e mMpu MOMOIIUA KPUTEPUEB ¥ U TOY-
Horo kputepusi Ouniepa ObUIO YCTaHOBIEHO, YTO Y
OOJBHBIX THITIOCHON XOJIAHTHOKAPIIMHOMOM pactpe-
JieNieHue THIIOB KoHuroeHca qoctoBepHo (p<0,0001)
OTJINYAETCs OT TAKOBOTO Y MAIMEHTOB 0e3 OMIInapHOii
naTtosioruu (tadnumma, puc. 2). 3HAYUMBIX pa3IHduil
Mexay rpynmnamu B xkoanuecrse III u V tunos He
BBISIBJIEHO. TeM HE MEHEee B CTaTUCTUYECKON TeH1eH-
uuu Il 1 V tamel Toxe npeobnagany y OOJIbHBIX,
CTpaJaroIInX omyxosbto Kiankuna, no cpaBHEHHUIO C
KOHTponbHOU rpynnoi: III Tun B OCHOBHOM Ipymnme
BbLsIBIIEH B 1,5 %, B kKoHTponbHOU — B 0,5 %, V T — B
2,4 % u 1,0 % cootBeTcTBeHHO. [JJ0CTOBEpHOTO BIMSI-
HUS Ha PE3yJIbTaT BKITIOUEHHE 1 MCKITIOUEHHE OOIBbHBIX
C HEONPEACITUMBIM THIIOM KOH(IFOEHCA BCIECTBUE
paHee MepedyrcIeHHBIX TPUYUH HE 0Ka3alo.

Oo6cy:xneHue

[IpoBosst nccnej0BaHUE THITOB KOH(IIFOCHC A KeTd-
HBIX IPOTOKOB, MbI C()OKYCHPOBAJIM CBOE BHUMAaHHE
Ha MPaBbIX CEKTOPAJIBHBIX MPOTOKAX, YTO OBLIO 00Y-
CIIOBJIEHO psiioM GakTopoB. Bo-niepBbiX, naxe B 0011e-
TIOTTYJISIIIOHHOHN BEIOOpKE BapruabeTbHOCTh IPOTOKOB
[IPaBOM JIOJIN B 3HAYUTEIILHOM CTEIIEHH IIPEBBIIIACT Ta-
KOBYIO JIJISI JIEBOH: MPaBEIi JOJIEBOM IPOTOK HE cop-
MupoBaH B 34-43 %, B TO BpeMs Kak JIEBBI — MEHEE
yeM B 1 % nabmonenuii [3]. [1o HammM naHHbIM, TIpa-
BBIH JIOJIEBO IPOTOK OTCYTCTBOBAN Y 69,2 % OONBHBIX
B OCHOBHOM M 'y 25 % B KOHTPOJILHOM T'PYIIIIE, a JIEBBII
MIPUCYTCTBOBAJI Y BCEX MAIEHTOB 00eux rpymni. Bo-
BTOPBIX, IIPU IIPABOCTOPOHHEH IeMHUIeNaT3KTOMUU
PHUCKH Pa3BHTHUS MOCICONEPAUOHHON MEUECHOYHOH
HEJ0CTAaTOYHOCTH 3HAYMMO BBIIIIE, YEM MTPH JIEBOCTO-
POHHEH, B CBSI3M C YEM IIOCIIEAHSS IPEIIIOUTUTENIbHEE
npu OujaTepaJbHOM PACHPOCTPAHCHUH; B TAKOU
CUTyallMd BapUaHT CIUSHUS MPaBBIX CEKTOPATBHBIX
IIPOTOKOB MMEET BAKHOE IPAKTHUYECKOE 3HAYCHHE
111 GOPMHUPOBAHMS rellaTHKOCIOHOaHacToMo3a [ 14].
Bri6op kinaccudukanuu koudiroeHcos o Hakamypa
13 OOJIBIIOrO YKCIIa MPEJIOKEHHBIX THIIOIOTHUECKUX
cxeM ObLT 00ycIIOBIIeH ee 6a3upoBaHIEM Ha aHATOMUHN
IIPOTOKOB IIPABOM JIOJIN [IEYEHU, A TAK)KE IPOCTOTOM
1 KJIIMHUYECKOH 3HAYNMOCTBIO.

Xupypru-renaroyioru JaBHO BBICKA3bIBAIN COO0-
pakeHHs], YTO KOJIMUYECTBO omyxonei Knarnkuna Tumnos
bucmyt IlIa u IV 3aBblmiaercst u3-3a BapuaHTHOU
IPOTOKOBOI aHATOMUH, OIHAKO HE MPEACTaBISIN
ce0e, HACKOJIBKO YacTo 3TO mpoucxoaut [15-17].
Takast cuTyanust CI0KHWIACh HCTOPUIECKH, B CBSI3H C
OrpaHUYCHHUSAMHU TEXHOJIOTUH BU3yaIU3aLluU THIIOC-
HOM XOJIaHTHOKAPIIMHOMBI, TIPUMEHSBIIUXCS JJIH-
tenpHOE Bpems [18, 19]. IlepBbIM METOIOM JIyICBOMA
JMAarHOCTHKH TOTO 3a00JIeBaHHS CTalla YpECKOKHAS
ypecneyeHoyHas xonanruorpadus (HUXI) [20],
OCHOBAHHAasl Ha MOJIY4YEHUM PEHTTCHOBCKUX H300pa-
JKEHUH KETUYHBIX MPOTOKOB, 3AII0OJIHEHHBIX PEHTICH-
KOHTPACTHBIM BEIIECTBOM Yepe3 YCTaHOBICHHBIN B
JKEeJTYHBIC IPOTOKH KareTep. Pa3mepsl 1 tokanuzanus
JIe(eKTOB HAITOJHEHHUS] IPOTOKOB MPH KOHTPACTUPO-
BaHUM U JIETJIN B OCHOBY KJaccu(ukanuu bucmyra n
Kopnerra, npennoxenHoi B 1975 . u ucnosaszyemoit
o ceii jens [1] (puc. 3):

— T I: omyxonk 00IIero MeYeHOYHOro MPOTOKa
0e3 MHQWIBTpAIK KOH(IIOEHCa MPABOTO U JIEBOTO
MEYEHOYHBIX MTPOTOKOB;

— tum 1I: omyxoneBast oOCTPYKITHsT KOH(MITIOEHCA
MPaBOTO M JIEBOTO NEYCHOYHBIX IPOTOKOB;

—tun [1la: nHBa3us KOHQIIOEHCa U TPABOTO T1eve-
HOYHOTO TPOTOKA;

— tun 111b: naBa3us koH}IIOCHCA U JIEBOTO Teye-
HOYHOTO MPOTOKA;

— tun [V: omyxoneBoe nmopaxkeHnue 000X rede-
HOYHBIX POTOKOB.

IMosiBuBmasics B 1991 r. MPXIII, Oynyuu He-
WHBA3MBHON METOAWKOH, B 3HAUMTEIHLHON CTCIICHH
HHMBEJINPOBaJa AUArHOCTUYECKUE PHCKHU, OTHAKO MaJIO
MOBJHUANIa HA TUATHOCTUYECKYIO uaeonoruto [21]:
kak 1 YUXT, MPXIII" onieHnBana KOHTYPbI JKEITUHBIX
NpOTOKOB. TeM He MeHee 110 XOIaHTuorpapuIecKuM
M300pakeHUSIM 3a4acTylo 3aTPYIHUTENbHO ObIBaeT
OILIEHUTH TUT KOH(]IIOeHca npu ommyxoax KnankuHa;
pa3001IeHUE KETYHBIX TPOTOKOB P CTPUKTYPAX TH-
noB Bismuth I1la u [V MoxeT ObITh HEPA3TUIUMBIM C
OTCYTCTBHEM IPABOTO JIOIEBOTO MMPOTOKA KaK BApHAHTA
anaromud [16]. [IpyMeHeHuE TONOTHUTENbHBIX TUIIOB
MPT-n300paxeHuit, 0051a1aroX BEICOKUM TKAaHEBBIM

\f

<
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Tunl
Typell

Tun ll
Type ll

Tun llla
Type llla

Tun lllb
Type llIb

Twun IV
Type IV

Puc. 3. Knaccudukaumnsa bucmyta n Kopnetrta pacnpoctpaHeHHocTu onyxonu KnaukuHa. Tun |: onyxonb 06Luero ne4eHo4YHoro npoToka

6e3 nHunNbeTpaLmMmn KoHGNEHCa NPaBoro 1 NEBOr0 NEYEeHOUHbIX NPOTOKOB; TWN II: onyxonesas 06CTpyKUMSA KOHGNOEHCa NPaBoro 1 ne-

BOrO NeYeHOYHbIX MPOTOKOB; TvN llla: nHBa3usi KoHdteHca 1 NpaBoro nevyeHo4Horo npoToka; Tun lllb: nHBa3msa koHdNeHca 1 neBoro
ne4YeHoYHOro nNpotoka; Tin IV: onyxonesoe nopaxeHne 060Mx NEYEHOUYHbIX MPOTOKOB

Fig. 3. Bismuth and Corlette Klatskin classification of tumor extension. Type I: common bile duct tumor not involving right and left hepatic

ducts confluence; type Il: tumor obstruction of the right and left hepatic ducts confluence; type llla: tumor invasion of the confluence and

the right hepatic duct; type IlIb: tumor invasion of the confluence and the left hepatic duct; type 1V: tumor invasion of both hepatic ducts
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koHTpactoM [18, 19], B couetanuu ¢ MPXIII" npeno-
CTaBJISIET BO3MOXXHOCTb OTCJIEUTh PACHPOCTPAHEHNE
MHQUIBTPATUBHON MY(THI TIO X0y IPOTOKA TAXKE TaM,
TJIe ero MpOCBET yXKe He ONpeeNnsieTcs, i, TAKUM 00-
pasoMm, ympouaer THIHpOBaHuEe KOHIIOeH .

Ha puc. 4-7 npuBenensl 4 BapuaHTa Nopaxe-
HHSI TPOKCHUMAJIbHBIX BHEMEYEHOUYHBIX KETUHBIX
MPOTOKOB, MO (OPMAIBLHON XOJIaHTHOTpaHUUECKON

SV-viil

¢ Sh-1i

KapTHHE YKJIaJpIBarommxcs B turl 1V no kmaccudu-
karuu bucmyTa, OTHAKO JTUING OFMH U3 HUX (pHcC. 4)
JICWCTBUTEIILHO XapaKTEePU3yeTCsl PACIPOCTPaHEHUEM
OITyXOJIeBOI HHPHIIBTPAIMH C TIPABOTO JOJICBOTO ITPO-
TOKA HA CEKTOPAJIbHBIC, MPOUYUE KE MPEICTABIISIIOT
€000 HETHIUYHBIC IS OOLICTOMYISIIHOHHON BbI-
OOpKHM BapHaHTHI CIUSHUS JKCITIHBIX MMPOTOKOB 0€3
(hopMUPOBaHUSI PABOTO J0JIEBOTO MTPOTOKA.

a/a 6/b B/C

Pwuc. 4. PacnpocTtpaHeHune onyxoneson nHdunsTpaumum Ha cektoparbHble NpoToku npu | Tune koHdntoeHca no Hakamypa
(6onbHas C., 64 nert):

a) PeHTreHKOHTpacTHas XonaHrorpamma B npsiMon npoekuun; 6) T2-e3seleHHoe MPT-u3obpaxeHne ¢ nogaBneHnemM curHana ot
XXMPOBOW TKaHN B KOPOHAPHOW NMPOEKLMK, MyNbTUNaHapHas PEKOHCTPYKLMSA; B) CXeMa PacrnpoCcTpaHeHnst OnyxoneBo MHUnsTpaLumm
no GunnapHomy aepesy.

CekToparbHble MPOTOKM pa3obLLeHbl (OTMEYEHbI TOHKMMU cTpenkamu u nognucansl Sl SIV, SV-VIII u SVI-VII), yepe3 nepegHuin n
3agHuI NpaBble, a Takke 3a4HUIA NEeBbI CeKToparbHble NPOTOKN YCTaHOBMEHbI XONaHMMOCTOMMUYeckue apeHaxu. lNpaebin gonesow Nnpo-
TOK aHaTOMUYECKU BbIPaXKeH, 3aMellieH MydpToobpasHbiM MHAUNETPATOM (TONCTas CTpernka)

Fig. 4. Neoplastic growth extension to sectoral bile ducts in the first Nakamura confluence type (patient S., female 64 y.o.): a) direct cho-
langiography in frontal projection; b) T2-weighted MR-image fat saturated in coronal projection, multiplanar reconstruction; c) scheme of
tumor extension along bile ducts. Sectoral ducts are disjointed (marked by thin arrows and annotated SlI-lll, SIV, SV=VIII and SVI-VII),
drainages are set through anterior and posterior right and posterior left sectoral ducts. Right hepatic duct is present and totally infiltrated
by neoplasia (thick arrow)

B/C

a/a 6/b

Puc. 5. PacnpoctpaHeHye onyxoneBon NHpUILTpauum Ha cekToparbHble NpoToku npu Il Tune koHdntoeHca no Hakamypa
(6onbHas I, 54 ner):

a) PEHTrEeHKOHTPAacTHas xonaHrmorpamma B npsiMon npoekunu; 6) T2-B3BewweHHoe MPT-n3obpaxeHune B akcmanbHOW Npoekuun, Myrb-
TUMMaHapHas PEKOHCTPYKLMS; B) CXeMa pacnpoCTpaHEHNs ONyXoneBon MHUILTpauuy no GunnapHomy aepesy.
CekTopasnbHble MPOTOKM pa3obLuyeHbl (OTMeYeHbl TOHKMMK cTpenkamu u nognucansl Sli-Il, SIV, SV-VIII n SVI-VII), yepe3 nepegHui
1 3a[HW NpaBble, a Takke 3a4HWUN NeBbIl CeKToparnbHble MPOTOKW YCTAHOBMEHbI XONaHrMocToMUYeckve ApeHaxu. lNpasbi 4oneBow
NPOTOK HE BbIPaXeH, NpaBble CekTopasibHble U NEBbIV A0NEBON NPOTOK CNVBAOTCSA B KOH(pOEHE no Tuny Tpudypkaumn. PasobLieHne
npaBblX CEKTOparibHbIX NPOTOKOB (TOMCTbIE CTPENKX) BbI3BAHO HE CTOMBbKO OMyXOreBoW MHunbTpaumen, CKonbKo aHaTOMUYECKUM
BapUaHTOM XeN4yHoro Aepesa
Fig. 5. Neoplastic growth extension to sectoral bile ducts in the second Nakamura confluence type (patient G., female 54 y.0.): a) direct
cholangiography in frontal projection; b) T2-weighted MR-image fat saturated in axial projection, multiplanar reconstruction; c) scheme
of tumor extension along bile ducts. Sectoral ducts are disjointed (marked by thin arrows and annotated SlI-lIl, SIV, SV-VIII and SVI-
VII), drainages are set through anterior and posterior right and posterior left sectoral ducts. Right hepatic duct is absent, right sectoral
ducts and left hepatic duct converge to a trifurcation, ducts disjunction (thick arrow) is more due to the anatomical variant of the conflu-
ence than tumor infiltration
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SV-viil

Sli-ii

Puc. 6. PacnpoctpaHeHne onyxoneson MHOUNLTpaLmmn Ha cektoparnbHble npotoku npu Il Tune koHdntoeHca no Hakamypa
(6onbHow C., 59 ner):

a) PEHTreHKOHTpacTHas xonaHrmorpamma B npsiMon npoekunu; 6) T1-B3BeweHHoe MPT-n3obpaxeHune ¢ nogaBneHneM curHana oT Xu-
poBow TkaHu nocne BeegeHns MPKC (oTcpoyeHHas dhasa) B KOPOHapHOM NPOeKLUn; B) CXxema pacnpocTpaHeHUst OnyXoneBon MHUnb-
Tpauuu no GunmapHomy aepesy.

CekTopanbHble NPOTOKM pa3obLUeHbl (OTMeYeHbl TOHKMMU cTpenkamu n nognucadsl Sli-lIl, SIV, SV-VIII n SVI-VII), yepes nepeaHuii n
3agHuI NpaBble, a Takke 3a4HUIA NeBbI CeKToparbHble NPOTOKN YCTaHOBMEHbI XONaHMMOCToOMUYeckue apeHaxu. lNpasbin gonesow npo-
TOK He BblpaXKeH, NpaBblii NepeaHUA CeKToparnbHbI NPOTOK CIIMBAETCSA C NeBbIM AONEBbIM NPOTOKOM, @ NpaBblil 3a4HWI NPOTOK BnagaeT
B renaTukoxonefox Hwbke, NpakTU4ecky Hag ny3blpHbIM MPOTOKOM. Pa3obLueHne npaBbix CeKTopasibHbIX MPOTOKOB (TOMNCTbIE CTPErKM)
BbI3BAHO HE CTObKO OMyXONeBON MHUNLTPALMEN, CKOSIbKO aHaTOMUYECKM BapuaHTOM Xen4yHoro fepesa
Fig. 6. Neoplastic growth extension to sectoral bile ducts in the third Nakamura confluence type (patient S., male, 59 y.0.): a) direct cho-
langiography in frontal projection; b) T1-weighted MR-image fat saturated in coronal projection after MRCA injection (delayed phase);
¢) scheme of tumor extension along bile ducts. Sectoral ducts are disjointed (marked by thin arrows and annotated SlI-lll, SIV, SV-VIII
and SVI-VII), drainages are set through anterior and posterior right and posterior left sectoral ducts. Right hepatic duct is absent, right
anterior sectoral duct and left hepatic duct converge, lower right posterior hepatic duct converges with common hepatic duct right above
cystic duct, ducts disjunction (thick arrow) is more due to the anatomical variant of the confluence than tumor infiltration
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Pwuc. 7. PacnpocTtpaHeHune onyxoneson MHunbTpaunm Ha cektopanbHble NpoToku npu IV Tune koHdnoeHca no Hakamypa
(6onbHas Y., 54 net):
a) PEHTreHKOHTpacTHasi XonaHr1orpaMmMa B npaBoil kocol npoekuum; 6) T2-s3BewweHHoe MPT-u3o6paxeHve B akcuanbHOM Npoekumm;
B) CXeMa pacrnpocTpaHeH st OnyxoneBoi UHpUNLTpaummn No GunmapHomy aepe.y.
CekToparbHble MPOTOKM Pa3obLLeHbI (OTMEYEHbI TOHKMMU cTpenkamu u nognucasl Sl SIV, SV-VIII u SVI-VII), yepes nepeaHui
W 3a[HW NpaBble, a Takke 3a4HUI NeBblil CeKToparnbHble MPOTOKY YCTAHOBMEHbI XONaHrMocTomMuyeckue apeHaxu. lNpasbii 4oNeBo
NPOTOK HE BbIPAXeH, NPaBbli NepeaHNIn CeKTopasibHbIN NPOTOK NMPOAOIHKAETCS HENOCPEACTBEHHO B renaTukonenox, Npasbli 3agHUA
CeKToparsbHbI MPOTOK CIIMBAETCS C NEBbIM 40MIEBbIM NPOTOKOM (MYHKTUPHAs cTperka), a 3aTeM BnajatoT renatukoxonenox. Pasobuue-
HWe NpaBbIX CEKTOParbHbIX MPOTOKOB (TOMNCTbIe CTPENKM) BbI3BAHO HE CTOMBbKO OMYXONeBOW UHPUMBLTPaLIMEN, CKOMBKO aHaTOMUYECKUM
BapUaHTOM XenyHoro Aepesa
Fig. 7. Neoplastic growth extension to sectoral bile ducts in the fourth Nakamura confluence type (patient U., female, 54 y.o.): a) direct
cholangiography in right oblique projection; b) T2-weighted MR-image fat saturated in axial projection; c) scheme of tumor extension
along bile ducts. Sectoral ducts are disjointed (marked by thin arrows and annotated SlI-Ill, SIV, SV-VIII and SVI-VII), drainages are
set through anterior and posterior right and posterior left sectoral ducts. Right hepatic duct is absent, right anterior sectoral duct spills
over to common hepatic duct, right posterior hepatic duct and left hepatic duct converge (dashed arrow), and run into common hepatic
duct, ducts disjunction (thick arrow) is more due to the anatomical variant of the confluence than tumor infiltration
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Couetanne MPT, Bkimrouarorieii B ceds MPXIIL, ¢
MIPSMOI XoaHTHOTpaduel MO3BOIMIIO HaM OTIpee-
JUTH TUN KOH(roeHca mouTH y 90 % OOJIBHBIX THITIOC-
HOH XOojaHruokapuuHoMoii. Ham ynanock gokasars,
YTO PEHTICHOXMPYPruuecKue BIeYaTIeHus o Oolee
BBICOKOI YaCTOTE BCTPEUAEMOCTH HETHUITHYHBIX KOH-
(himroercoB mpu orryxoiu KitarknHaa ©MEIoT o] Co00i
O00bEKTUBHBIC OCHOBaHMS. B KOHTPONBHOM rpymre,
MPEACTaBICHHON PEUMYILECTBEHHO OOJIBHBIMU Me-
TaCTaTHUYECKUM ITOPAKEHUEM ITeUEHH, PACIIpe/IeIICHIE
TUTIOB KOH(ITIOEHCA B T[EJIOM COOTBETCTBOBAJIO O0IIIe-
MOMYJISIIIMOHHOMY, U3BECTHOMY T10 OITyOJTMKOBAHHBIM
pe3ysibraTaM UCCIe0BaHUH MPAKTUUYECKU 300POBBIX
JOfIe — MOTEHUUAIbHBIX POACTBEHHBIX JOHOPOB
redenu [3, 5, 7-9, 22]. B 1o xe Bpems y OONBHBIX
omyxonbto KiarnkuHa moctoBepHo pexe (B 27,6 %
HaOJIOEHUIT) BCcTpeuaeTcst Hanboliee pacpoCTpaHeH-
HbIH (75 %) B KOHTpONBbHOM rpymre | Tum koHdmoeHca
o Hakamypa (p<0,0001).

Wznagansno MPT ¢ MPXIII" y nHammx GONbHBIX
BBIIIOJIHSUIOCH € CYyry0O NMPakTHYECKOW LEbl0 — JUIs
TUTAHUPOBAHUS XUPYPTHUECKUX W HHTEPBEHIIMOHHBIX
BMeniaTeabcTB. CpaBHUTEIbHAS OI[CHKA MPOLIEHTHOTO
COOTHOILICHUS TUTIOB KOH(ITIOeHCa ObLIa OCYIIIECTBICHA
JUTS1 IPOBEPKU THIOTE3bI O BHICOKOH PacmpoCTpaHEH-
HOCTH HETUITMYHBIX (DOPM BETBIICHHH 5KEITIHOTO JIepeBa
y OOJIBHBIX THITFOCHOH XOJIaHTHOKapInHOMOM. Ee moz-
TBEpPIKJCHUE 3aCTABUIIO HAC 3aJlyMaThCs O MPHYHHAX,
M0 KOTOPBIM THUI KOH(IIOEHCa MOKET CTaTh Mpeapac-
MoJIararoIuM (PaKTOPOM pa3BHUTHS 3200JICBaHUS.

XOJaHTHOKAPIIMHOMA BO3HHKAET M3 JIHTEIHUS
JKETYHBIX MPOTOKOB. [Ipearonoxkum, 4To yaenbHas (Ha
CIMHHUITY TUTOLA 1 POTOKOBOM CTEHKH) BEPOSITHOCTh
BO3HMKHOBEHHMA paka y 6ombHoro p, . Torza Bepost-
HOCTB p €ro BO3HUKHOBEHUS B MPOTOKE JUIMHOH / 1
JIMaMeTPOM d B COOTBETCTBHU ¢ (POPMYIIOH TUIOIIAAN
OOKOBOI TIOBEPXHOCTH LIMJIMHIPA PaBHA!

P = Py X mdl. (1)

B cootBerctBuu ¢ (1) BEpOsSTHOCTH BOSHUKHOBE-
HUS paka B 00JIaCTH KOH(ITIOCHCA )KSTIHBIX IIPOTOKOB
OyIeT pacTu ¢ yBelImdeHueM oOIIeH TUTOIaan i po-
TOKOB, CIIMBAIOIIUXCSI B 9TOM 00JIACTH:

P = Xy Pya X Td;l; = pyy X X

X IX (dyy +dytdog). 2)
rae d — AMameTp NpaBoro J0JEBOro MPOTOKa,
d — JMaMeTp JICBOrO J0JIEBOTO NPOTOKa, d — Aua-
METp OOLIETo NeYEHOYHOI0 MPOTOKA; BCE YKa3aHHbIE
MIPOTOKH B HACTOSIIEH paboTe paccMaTpuBarOTCs Ha
OIMHAKOBOM PACCTOSTHHM /, paBHOYJAJICHHOM OT TOUKH
CIIUSTHUSL TPOTOKOB.

3akoH Mrioppes [23] ans BeTBISHUH TpyOUaThIX
CTPYKTYp B OHMOJIOTHYECKHUX CHCTEMax (DOPMYIHPY-
eTcsl KaK

as = E{i} diga (3)
e d — TMaMeTp MaTepUHCKON TpyOKH, d, — MOYEpHUX.
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Mroppel, ucXos U3 MPHUHIIMIA MHHUMHU3AINH
JHEPTUU, TEOPETUUCCKU PACCUHUTANI COOTHOIICHUE
MNaMETPOB MATEPUHCKUX U JOUCPHUX TPYyOOK, OTHA-
KO BITOCIIC/ICTBHU MPUHIMI OBUT MOATBEPKICH MPU
W3YUYEHUU TIPETapaToB PEallbHbIX OHMOJIOTHYECKUX
cucTeM (MPEex/Ie BCEro, COCYI0B U OPOHXOB YeJIOBEKa
1 )KUBOTHEIX [24, 25]). B cootBeTcTBUH C (3)

dgu = d131,u + diu ’ (4)
e d — nuaMerp OOIIETo MEYEHOYHOTO MPOTOKa,
d , — MameTp IpaBoro JA0JI€BOro IPOTOKa, d, — ua-
METp JIEBOT'O JI0JIEBOTO MPOTOKA,
B COOTBETCTBHH C JINTEPATYPHBIMU JaHHBIMU [26]

d ~d =d (5)

peois
13 4€ro 3aKOHOMCPHO BBITCKACT:
doy = 1,25 X d,, (6)

nojicTaBuB B (2), momyyaem [uis | Tuna xordiaroenca
o Hakamypa

pr=ppuXaxlx(2xd, +125xd,) =

(7
=325 X py, XX L.
Amnanmornuno (3-7):
d3 = dj_vm + dii_vir» (8)
rie d — iamMeTp J0JIeBOro NpoToKa, d, ., — AUaMeTp

MIPaBOTO TIepeHEro cekTopaibHOTro rpotoka (V—VIII),

d,,\,y, — TAAMETPIIPABOTO 3aJHETO CEKTOPAIILHOTO IPO-
toka (VI-VII).
Hns ynpouienus npunuMas d, ., =d, . .. IMEEM:
d3 = 2d3,, )

rie d, — uamerp J0JI€BOro NpoToKa, d,  — AMaMeTp
CEKTOPaJIBHOTO MPOTOKA, OTKY/IA:

d
deexr = % (10)

(11)

Taxum obpazom, npu Il Tune xondmroenca (2)
OyZIeT mepenucaHo Kak

deexr = 0,8 X d-

Pu =Dy XTXIX(d;+08x%x2x%xd,+
(12)

Taxum 006pazom, rpu TpudypKaruu BEpoITHOCTD
BO3HUKHOBEHHMS paKa yBEIMYUBACTCS 3a CUET yBeIu-
YEHUsI YHCIIa KJIETOK B 0071aCTH KOH(IIIOCHCA JKeTTYHBIX
npoTokoB. Ere Goibliee 3Ha4SHHE MTOTY9aeTCs IPH
Il u IV tumax. 3a c4eT apyroit TOUKH MPUKPETUICHUS
JUTMHA OJTHOTO U3 CEKTOPAJIbHBIX IPOTOKOB YBEIHYH-
BaeTcs Ha BEJIMYHMHY @, Toraa (2) mociie moACTaHOBKU
OyZeT UMeTh BH/I:

+1,25 X d,) = 3,85 X d, X Py X T
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(13)

Pesynbrarel BeruucieHuii B Buze Gopmy (12), (13)
B LI€JIOM COOTHOCSTCS C IIOJIy4€HHBIMHA COOTHOLLIEHUS-
MU TUIIOB KOH(IIOCHCA Y MALMEHTOB, XOTs B JAHHOM
HCCIEI0BAaHUM HE YJ1aJ10Ch JIOCTOBEPHO ITOKA3aTh yBE-
JIMYEHHE YacTOThl BCTpeuaeMoCTH onmyxonu Knankuna
npu Il Tune xoudroenca no Hakamypa, HO U OHO
MIPOCIIEKNBAETCS B CTATUCTUYECKON TEHCHIINN.

Py =P+ 08X d, Xp, XxTXa

P .
OTMETHM, YTO o 0,84, 1.e. pa3HuIIa TUTOIIACH

OTBETCTBEHHA IPUMEPHO 3a 16 % pa3HUIIbI YACTOT BO3-
HUKHOBeHUs1 onyxoiu ripu [ u 11 Trmax koHIoeHCoB,
YTO MPEACTABIAETCS XOTh U HEMAJOBAKHBIM, HO He
JOCTaTOYHBIM JJIS TOJTHOTO OOBSICHEHUS CYLIECTBEH-
Horo npeobnamanus 11 u IV Tumos, momy4eHHOTO SKC-
MIEPUMEHTAJIBHO: Y OOIBHBIX, CTPAIAIONINX OITYXOJIbIO
Kiankuna, — 22,2 % u 36,0 %, o cpaBaenuro ¢ 9,3 %
u 14,2 % B KOHTPOJIHOM IpyTIe COOTBETCTBEHHO.

BosMmoxHO, cyIiecTByeT TOTOIHUTEIBHBIH (hakTop
raToreHesa, NeHCTBYIOMMNA B 00IacTIX pa3ieiieHus
npoTokoB. B paboTax Ha 1a0OPaTOPHBIX KUBOTHBIX
[10Ka3aHO, YTO IOBBIIICHUE JaBICHUS B MPOTOKAX
SIBIISIETCS ()AKTOPOM, CYIIIECTBEHHO YBEITNYMBAOIIINM
BEPOSATHOCTH BO3HMKHOBEHUS OITyXOJIH MIPH BO3EH-
CTBUHY KaHIIEPOTEHHBIX BemecTs [27].

PaccmoTpuM runpoauHaMUYEcKyr0 MOJENb Te-
YEHMsI JKEJTUH 10 POTOKaM MEUeHH U BIMSHUE TUIA
BETBJICHUSI KOH(]IIIOCHCA HA JaBJICHUE B CHCTEME.
Bocnonp3yemes qomynieHneM: IpearnoaokuM, 9To Mo
KOJIMYECTBY NMPOAYIHPYEMOIl KEIUU U, CTalo OBITh,
00BbEMHOI CKOpPOCTH €€ TEUeHHS MEUYEHU HE OTIH-
YaroTCsl MPH Pa3IMYHBIX THITaX KOH(]IIIOeHCa, a pas-
JIMYAIOTCS TOJIBKO TPYOKH, IO KOTOPHIM IPOUCXOTUT
Te4eHHE Kenunu. HEeHbIOTOHOBCKUE CBOMCTBA JKEIYb
MPOSABIAET NPU PE3KOM M3MEHEHUH JaBJIE€HHs, Ha-
[IpUMeEp OMTOPOKHEHUH YKEITYHOTO TY3BIPS, YTO MOXKET
MIPUBOIUTE K 00pa30BaHUIO JKEITUYHBIX KamHeH [28].
Bo BHYTpHIIEUEHOUHBIX JKEIYHBIX MPOTOKAX PEIKUX
nepenaaoB 00bIMHO HE HaOMIOAAeTCsl, TOATOMY MBI
YIPOLIEHHO Oy/IEeM CUUTATh KEI4b B HUX JJAMUHAPHO
TEKYLIEH HbIOTOHOBCKOM KUJKOCTBIO.

Kax M1 yxe 3aaem u3 (10),

deexr = % =0,8 x dﬂ, Kpome Toro [29]:

-
R_AP’

(14)

rme O — o0beMHasT CKOPOCTh TOKA KUAKOCTH, AP —
pa3HOCTh JaBieHHN Ha KOHHIAxX TpyOku, R — compo-
TUBIIEHUE TPyOKH. MBI Oy/ieM paccMaTpyBarh y4acTOK
OT HayaJja mpaBoro J0JEBOr0 NPOTOKA 10 BIAJACHUS B
KOH(GUTFOCHC 114 | THIIa ¥ 1BA CEKTOPAIBHBIX TIPOTOKA
Ha TOM € PACCTOSHUM OT KOH()IFOCHCA JI0 BITICHUSI
B Hero juist I tuna. Takum oOpazom:

AP = PTepM — (15)

P, KOH]JII0eHC?

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 5-16

rue PTepM — JIaBJICHHUE B TEPMUHAIILHON YaCTH JIOJICBOTO
MIPOTOKA WJIM B CEKTOPAILHBIX MPOTOKaX HA TOM K€
pacCTOSTHUM OT KOHQITIOCHCA, Pmdmmﬂc — JIaBJICHHE
B koH(poeHce. Mcxoas u3 (15) ¢ yyerom gomy-
HIeHUH, yeM MeHbIe AP, TeM Ooblile JaBJIEHUE B
KoH(TFOeHCE: .
R~ 2 (16)

rae d — auaMeTp TpyoKwu.

O011Iee COMPOTURIICHHUE TIPH TTApaJUICITHHOM COSIH-
HEHHUH TPYOOK:

1 1
R 20077 (17)
1€ R, — CONPOTUBIIEHHUE 1-01 TPYOKH.
U3 (10), (16) u (17) umeem
R” — 1,25 X Rl, (18)

rae R, — conporusienue npu I tune mo Hakamypa,
R, —mipu II Tume.

Bripaxas AP u noacramsis B (14), mpu ycioBuu
paBHOTO () TOTy4YaeM

AP = 1,25 X APy, (15)

e AP, — pasHocTh naBnenuni npu [ tune no Hakamy-
pa, AP — npu Il Tune.

Bonpmmii nepenan napneHus B neueHu npu I tumne
mo Hakamypa o3Hawaet, 4To B coOoTBETCTBUH C (15)
JaBJIeHUE B 00MacTH KOH(IIIOEHCA TPU 3TOM THUIIE
BITAJICHUS KETUYHBIX TPOTOKOB 110 CPABHEHUIO C TUIIOM
II mensiie. MHbIMU citoBamu, nipu I Tune ormevaercs
YBEJIMYESHHE OOIIETO COMTPOTHBIICHUS TPOTOKOB H 10~
ClelyIolIee YMEHBILECHUE [TEPenaia JaBICHUS MEXIY
nepudeprudecKuMi MPOTOKaMU U KOH(IIOEHCOM ¢
YBEIUYCHUEM JABICHUS B MOCICIHEM. DTO SIBICHUE
MOJKET OBITh JIOTIOJIHUTEIHHBIM MMaTOTCHETHYECKUM
(hakTOpOM TIpH BOSHIUKHOBEHHH OITyXoJieit Kimarkuna.
s 111 u IV Tna cooTHOIIEHUE JaBIeHUH Oy/ieT Ta-
KHM e, €CJIM IPUHATh BO BHUMaHUE, 4T0 <</,

Hamu ObLIu mpoaHaNM3upOBaHbBI JISKAIINE HA
MMOBEPXHOCTH MPUYHUHBI OOJIee YaCTOTO MOPaKECHUS
HETHITMYHBIX KOH(IIFOEHCOB IIEYE€HOYHBIX IPOTOKOB, a
MMEHHO — OOJIbIIas TUIOIA/Ib CTEHOK H IIOBBIIEHHOE
BHYTPHUIIPOTOKOBOE JIaBJICHUE, OTHAKO MBI HE MOXKEM
WCKIJTFOYHTH CYIIECTBOBAHNS HEOUEBUIHBIX (DaKTOPOB,
ONPEAEISIOUIUX CKJIOHHOCTh K HEOIJIACTUUYECKUM
IIpoleccaM U CLEINUIEHHO HaCJIEAYHOIUXCS C OTCYyT-
CTBUEM MPABOTO IOJICBOTO MIPOTOKA. Peikre BapraHThI
OWNIMapHON aHATOMUU — KOHEYHBIH pe3ylbTaT BbI-
TECHEHUs HeOIaronpusATHOTO MPHU3HAKA B TOMYIISIIUN
3a CUET OTPHULIATENILHOTO JABJICHHS €CTECTBEHHOTO
0oTOOpa; BEpOsITHEE BCETO, TO3TOMY MBI BHJIUM UX B
0O0JIBIIIEM KOJMYECTBE Y MAlMEHTOB C TSDKEJIOH Mpo-
TOKOBOH IATOJIOTUEH.

ITo Bceil BepOSATHOCTH, Hallla HaXOJKa UMEET
HE TOJIBKO aKaJeMUYECKHI WHTEpEC, HO U MPAKTH-
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yeckoe 3HaueHue. ['pynmnoi Kopelckux Xupypros-
reraroIoroB HeJaBHO ObUIO ITOKA3aHO, YTO Y OOJIBHBIX
TUJIIOCHOM XOJAaHTHOKAIIMHOMOHN ¢ (opMaiabHOM
BHU3YQJIN3allMOHHON KapTHHOU cramuu Bismuth 1V
NpU HECTaHAAPTHHIX KOHQIIOEHCAX J0CTOBEPHO
Yalme MOXXKHO BBIIOJHUTH PAAMKAIBHYIO PE3EKLUIO
JKEJYHBIX IPOTOKOB, YE€M IIPU CTAaHAAPTHOM THUIIE, —
y 39 % mamuentoB npotus 14 % (p<0,001) [15].
[Tockonbky ctaausa mo Bismuth Bce emie siBnsercs
OZIHUM U3 OCHOBHBIX KPUTEPUEB PE3EKTA0EIBHOCTH,
[IEPEOCMBICIICHUE €€ aHATOMHMYECKOH 00OCHOBAH-
HOCTH TIPUBEET K U3MEHEHHIO TAKTUKH JICYCHUS y
psiaa manueHToB. B Oymyiiem nomyueHHbIE AaHHbBIE,
Kak Mbl HaJeeMcsl, MOXKHO OyJeT MCIIONb30BaTh IS
OLICHKH PUCKOB Pa3BUTHS NPOTOKOBOM HATOJIOTHH WIIN
KaKUX-JIN0O TUAarHOCTUYECKUX IIEJIEH.
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3akiiroueHue

B Hacrositieit pabote moaTBEpIKICHA TUIIOTE3a O
0oJee YacToOM OTCYTCTBHH PABOTO A0JIEBOTO IPOTOKA
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YECKOMY MOPAXKEHUIO, YTO MOXKET OBbITh CBSI3aHO C
MOBBIIIEHHBIM BHYTPHUIIPOTOKOBBIM JaBJICHHEM H
OoJbLIeH IO IbI0 CTCHOK;
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AHHOTauus

BBegeHue. [JuarHoctvka MeTactaTtMyeckoro NopaxKeHusl ckerneta npy pasnuyHbIX BUaax 3110Kka4eCTBEHHbIX
HOBOOOPa30BaHW UMEET BaXHeLLEeE 3Ha4YeHME B BbIDOPE TaKTUKM NIEHEHUS U OLIEHKE NPOrHo3a 3aboneBaHusl.
B cratbe paccmaTtpuBaeTcsi CUMHTUrpadmyecknii oeHOMEH «Superscany npu AMarHoCTUKE BTOPUYHOTO OMyXO-
NEeBOro nopaxeHus ckeneta y 6onbHbIX pakoM npeactatensHol xenessl (PIMXK). Mpu aHannse nutepaTtypHbIX
WCTOYHWKOB HaMU HaeHO NULLb OHO KPYMHOE NPOCNEKTUBHOE MCCNeaoBaHNE U HEMHOTOYMCIIEHHbIE ONU-
CaHWs KINMHUYECKUX CIyYaeB AMarHOCTUKM «Superscany npu reHepann3oBaHHOM nopaxeHum ckeneta. Lienb
uccneaoBaHUA — onpeaenvTb NabopaTopHbIE Y KITMHUKO-MOPAOOrMyeckne napaMeTpbl, aCCOLMMPOBaHHbIE
CO CUMHTUrpadonyecknm heHOMEHOM «superscany y 6onbHbIX pakoM npeacTaTenbHow xenessl. MaTtepuan u
MeToAbl. B uccnenosaHve BkntoveHbl 48 naumeHToB ¢ hEHOMEHOM «SUperscany, BbIsiBIEHHbIM NpU paamo-
HyknuaHoM obcnenoBaHum 2 474 6onbHbix PIMXK. B kavecTBe knMHMKO-nabopaTopHbIX U MOPAONormyeckmx
napameTpoB y 6onbHbIx PIMK, BKNOYEHHbIX B UCCNefoBaHWe, OLEHNBaMCh: BO3pacT, cTaaus 3aboneBaHus
no TNM (7-e nsganue, 2010), rucTonorMyeckmin TMn onyxonu, MHaekc MucoHa, ypoBeHb NpocTaTu4eckoro
cneumnduyeckoro aHTureHa (MCA), 6oneson cuHapom (Mo 5-6annbHol BepbanbHoW LwKarne oueHok 6onu,
1982), Hannyne kacTpaLMOHHO-PE3UCTEHTHOIO paka NpeacTaTenbHOM XKenesbl, YpoBEeHb remornobuHa u
ckopocTb ocefaHust aputpountoB (COJ). PesynbTtathl. [py aHanmse BbISIBMEHHbIX Cly4YaeB «superscany
YCTaHOBMEHO, YTO AaHHbIA (heHOMeH Hambonee YacTto Bo3HUKaET y GonbHbIx PIXK B BO3pacTHOM rpynne
60-69 neT; Il n IV ctaguun 3aboneBaHusi no rpagauun «T» BoisiBneHbl B 97,9 % cnyyaes, numdatnyeckas
nHBasus — B 20,8 %, BucUepanbHble MeTacTtasbl — B 12,5 %. Kpome Toro, dheHoMeH Obinl accoumMmpoBaH ¢
BblcokMMu nokasarenamu NMCA — 100 (26—4957) Hr/mn, HanNUUMeMm ymepeHHo- 1 HU3KoandepeHUNPOBaHHbIX
(TmucoH 27) dhopm onyxonu. XpoHU4ecknin 6oneBon CMHAPOM Ha MOMEHT BbISIBIIEHUS] «SUperscany oTme-
yancs y 47,9 % nauueHTOB, KacTpauMOHHas pe3ncTeHTHoCTb — Y 16,6 %. MeanaHa ypoBHs remornobuHa
coctaBuna 114 (75-139) r/n, CO3 — 34 (14-62) mm/yac. 3akntoyeHue. Hanbonee 3HauMmbIMu hakTopamu,
accounmMpoBaHHbIMU CO CUMHTUrpadonyeckmm heHOMeHOM «superscany y 6onbHbix PIMK, seunuck pacnpo-
CTpaHEeHHOCTb MePBUYHOM ONYyXONn, BbICOKMI ypoBeHb INMCA 1 H13kasa cteneHb AnddepeHLMpPOoBKM ONyXOnu.
Mony4eHbl HOBbIE AaHHbIE O CONPSXKEHHOCTY (PEHOMEHA C YpOBHEM remornobuHa n COJ, TpebytoT AanbHen-
LUero U3yyYeHusi B3anMocBsi3b ¢ 60MeBbIM CUHAPOMOM U Pa3BUTMEM KacTpaLMOHHOW PE3NCTEHTHOCTMU.

KnioyeBble cnoBa: pPapuoHyKnuaHasa AUnarHoCTukKa, ocTeocuUHTUrpadums, «superscan», MeTactasbl

B KOCTHYH CUCTeMY, pakK npep.CTaTeanoﬁ xenes3bl.

#=7 LWymunuHa Hatanbsa KOpbeBHa, nilimush@bk.ru
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Abstract

Introduction. Detection of bone metastases in cancer patients is of great importance in the choice of treatment
tactics and assessment of the disease prognosis. The article discusses the «superscan» phenomenon on
bone scintigraphy in detecting skeletal metastases in prostate cancer (PC) patients. When analyzing published
reports, we found only one large prospective study and a few case report publications on the detection of
«superscany in patients with generalized skeletal involvement. The purpose of the study was to determine
the laboratory and clinical morphological parameters associated with «superscan» scintigraphic phenomenon
in patients with prostate cancer. Material and Methods. Of 2474 prostate cancer patients who underwent
bone scintigraphy, 48 had the «superscan» phenomenon. Clinical, laboratory and morphological parameters
were: age of the patients, tumor stage by TNM (7th edition, 2010), histological type of the tumor, Gleason
index, prostate specific antigen (PSA) level, pain syndrome (on a 5-point verbal scale of pain estimates,
1982), the presence of castration-resistant prostate cancer, hemoglobin level and erythrocyte sedimentation
rate (ESR). Results. The «superscan» phenomen was found to occur most often in prostate cancer patients
aged 60-69 years. Stage lll and IV tumors were detected in 97.9 % of cases, lymphatic invasion in 20.8 %,
and visceral metastases in 12.5 %. In addition, the phenomenon was associated with high PSA levels (the
mean PSA level was 100 ng/ml, range: 26—4957) and the presence of moderately and poorly differentiated
(Gleasonz7) tumors. Chronic pain syndrome at the time of detection of «superscan» was observed in 47.9%
of patients, castration resistance — in 16.6 %. The median hemoglobin level was 114 (75-139) g/l and ESR
was 34 (14-62) mm/h. Conclusion. The most significant factors associated with the «superscan» scintigraphy
phenomenon in prostate cancer patients were the primary tumor extension, high PSA level and low-grade
tumors. New data on the association between the «superscan» phenomenon and the levels of hemoglobin
and ESR have been obtained. Further studies on the relationship between the «superscan» phenomenon
and pain syndrome and castration resistance are required.

Key words: radionuclide diagnostics, bone scan, «superscan», bone metastases, prostate cancer.

Pax npencrarensHoit xeneswl (PIDK) sBusercs
OJTHUM M3 HamOojee pacrnpoCTpaHEHHBIX 3JI0Kade-
CTBEHHBIX 3a00JIeBaHUIl Y MYXUHUH, 3aHUMAast BTOPOE
Mmecto (14,5 %) B CTpyKType OHKOJIOTHUYECKOH 3a00-
JIEBAEMOCTH MY’KCKOTO HaceJeHns Poccnun u TpeThe
mecTo (8,1 %) B CTpyKType CMEpPTHOCTH OT 3JI0Ka-
YeCTBEHHbIX HOBOoOOpa3oBanuit (3HO) mocie paka
Tpaxeu, OPOHXOB, JIETKOT'O U paka kenynka [1].

KuroueBbim acniektom nuarsoctuku 3HO sBinser-
sl TIpaBUIILHOE OTIpE/IeNIeHHE CTaJuU 3a00JICBaHMS,
MO3BOJISAIONICH BBIOPaTh ONTUMAIBHYIO TAKTHKY Be-
nenus nauuenTa. Koctu ckenera sBISIOTCS BaKHEH-
el MUIIEHBI0 METACTATHYECKOTO TTOPAKEHUS TPHU
pasnuyHBIX Heorutasusax. Cpenn MEeTOmOB JTydeBOH
JMArHOCTUKU KOCTHBIX METacTa3zoB 0c000€ MECTO
3aHMMAaET OCTEOCHMHTUTPA(HS C OCTEOTPONHBIMU

18

paguodapmmpenaparamu (PDII), koTopas xapakre-
pHU3yeTCs BBICOKOW UyBCTBUTEIHHOCTHIO (85-95 %) n
TI03BOJISIET PACCMOTPETH BECH CKEJIET 33 OJJHO UCCIE0-
BaHMe. Tarxke U3 TUTI0COB OCTEOCIIMHTUTPAPHH MOYKHO
OTMETHUTH MPOCTOTY METO/IA, HEBHICOKYIO CTONMOCTD
1 OTCYTCTBHUE CIICIIUATHLHON MOATOTOBKH OOJBHEIX, a
MOSIBJICHUE THOPUIHBIX OAHO(OTOHHBIX IMHCCHOH-
HBIX KOMITBIOTEPHBIX TOMOTPadOB, COBMEIIEHHBIX
¢ xommbpioTepHsiMu ToMorpadamu (ODIKT/KT),
MIPAKTHIECKHU TTOTHOCTHIO HUBEIMPYET OTHOCUTEITHHO
HeBBICOKYIO (60—70 %) MO COBpPEMEHHBIM MEpKaM
crierupuIHOCTh MeToxa [2, 3].

KocTHple MeTacTazbl MOTYT BHU3YyaJIH3UPOBATHCS
KaK B BHJE OTAEINBHBIX YYAaCTKOB TUNEpPUKCAINH
wiu runopukcauu POII, Tak u B BuIe paBHOMEp-
HOW CJIMBHOM THUIEPAKKyMYJSIIUA UHIUKATOpPA B
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KINMAHUYECKUE UCCNEOOBAHUA

KOCTHOHM TKaHM — CHUHTUTpadUUecKoro GpeHoMeHa
«superscany. It «superscan» Takke XapaKTepHO
MPAKTUYECKHU TOJTHOE OTCYTCTBHE MITKOTKAHOW H
nodeyHoil aktuBHOCTH (puc. 1). IIpu 3TOM KOCTH
BU3YyaJIU3UPYIOTCs cpasdy nocie BBeneHus POII B
KpoBeHOCHOE pycio. Hanbomnee dacto «superscany
MOSIBJISIETCS TIPU paKe MPeICTaTeIbHOMN KeNe3bl, a
taxoke mpu 3HO MOI09HOI Kemne3bl, JIETKUX, JKeTyIKa
1 MOYEBOTO0 My3bIps [3—6].

Brepseie «superscan» 6bu1 onmcad J.D. Osmond
et al. B «The American Journal of Roentgenology
Radium Therapy and Nuclear Medicine» B 1975 1.
B uccnenoBanny cpaBHMBAIUCH PE3ybTaThl OCTEO-
CIMHTHTpApUI U PEHTTEHOJIOTMISCKUX UCCIISIOBAHMIA
KOCTHOM CHCTEMBI ITPH METACTATHIECKOM MTOPAKEHUHN
3HO npencraTenbHOM jKee3bl, MOJIOYHOM JKEIE3bI U
serkux [7]. JlaHHbIH ()eHOMEH JIaBHO U aKTUBHO HC-
IOJIb3YETCsl BpauaMHU-painoIoraMy MTPH JTUArHOCTUKE
reHepaJu30BaHHOTO MopaxkeHus koctel. [Ipuuem
CYIIECTBYeT MOApasJielieHHe Ha METaCTaTUYECKU U
MeTaboIMYEeCKUi «superscany, OTIUYaroIuecs Xa-
pakrepoM HakoruieHus POII. IIpu metacrarnueckom
«superscan» nuddy3HOe HaKOILUIEHUE Ipernapara
MIPENMYIIIECTBEHHO TPOUCXOANT B OCEBOM CKEJIETE,
a IpH MeTadOoINIECKOM — B TOOABOYHOM CKEJIeTe U B
KOCTSIX cBofia uepemna [4, 7].

C y4eToM NpHBEIEHHBIX JaHHBIX MPECTaBISIET
WHTEpEeC MOUCK KIMHUYECKUX, JIA00OPaTOPHBIX, MOP-
(hoIOTHYECKNX U MHBIX (PaKTOPOB, ACCOLMHUPOBAHHBIX

¢ cMHTHTpadIecKUM (PEHOMEHOM «superscany, 4To
MOKET SIBIISITHCSI BAYKHBIM aCIIEKTOM CTpaTh(UKaIun
reTeporeHHou rpymnmsl 0onsHbIX PIDK B oTHOIICHNN
OLIEHKM PUCKa Pa3BUTHsI MACCUBHOIO MeTacTaTHde-
CKOTO TTOPaKEeHHUsT KOCTHOU CHUCTeMHI |3, 4, 8].

Heabio ucejeqoBaHus SBUIOCH ONpe/elIeHNe
KIMHAYECKHX, Ta0OpaTOpHBIX U MOP(HOIOTHYECKUX
napaMeTpoB, aCCOLUUPOBAHHBIX C OCTEOCLUHTHU-
rpadudeckuM GEHOMEHOM «superscan» y OOJbHBIX
PITXK.

MarepuaJj u MeTOIbI

HccnenoBanue npoBOJMIIOCH B OTAEICHUN PAIHO-
HykiauaHoi nuarHoctuku KI'BY3 «KpacHosapckuii
KpaeBoOi KIMHUYECKUH OHKOJIOTMYECKHI TUCTIaHCeD
uM. A.W. Kpsixkanosckoro» B 2016—-18 rr. Hccne-
JIOBaHMSI KOCTHOW CHCTEMbI BBIIIOJIHSUIMNCH Ha JIBYX-
netektopaoM ruopugHoMm ODIKT/KT Tomorpade
SYMBIA T16 (Siemens) B pexxume «Whole Body»
10 CTaHJApTHOM MeToauKe uepe3 2,5-3 4 mocie
BHYTPHMBEHHOI'O BBEIEHHUS OCTEOTPOIIHOTO PaIHO0-
dbapmnpenapara nupdorex *"Tc (Harpus audocdar
JeKaruapaT) akTHBHOCTHIO 550—740 Mbxk.

B xauecTBe KIMHUYECKUX, 1a00paTOPHBIX 1 MOP(]O-
JIOrMYecKuX nmapameTpoB y OoibpHbIx PIDK, BKmtoueH-
HBIX B HCCIIEI0OBaHUE, OLICHUBAJINCH: BO3PACT, CTAANs
3aboneBanmst o TNM (7-e n3nanue, 2010), rucroTh
ormyxoiu, uHaekc I nrcona, yposens [ICA, GoneBoii
CUHIPOM (110 5-0aisIbHOI BepOabHOM IIKaie OLEHOK

s e

L

Anterior Posterior
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Puc. 1. CuuHTUrpamma B pexume «wholebody» B BeHTpanbHoOW 1 Aop3anbHON NPOEKUMsiX — CUMHTUrpadudeckmin deHomeH
«superscan»
Fig. 1. Whole-body scintigraphy in the ventral and dorsal projections — scintigraphic phenomenon SuperScan
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6omnu, 1982), Hanuune KacTpaMOHHO-PE3UCTEHTHOTO
paka IpeicTaTeIbHOM XKeJe3bl, ypOBEHb FeMOII00nHa
Y CKOPOCTB OCETaHHsI SPUTPOIIUTOB.

O0paboTKa JaHHBIX OCYIIECTBIISIIACH C TOMOIILIO
nporpammsl Statistica 10 portable. Ouenka pacnpene-
JICHHS] IPU3HAKOB BBIIIOJIHEHA C IOMOILIBIO KPUTEPHS
[Manupo—Yunka. HenapameTpuyeckue mnokazareiu
npeacTaByieHbl B BUjie Menuansl (Me), 10-i n 90-ii
nepuentuneii (C, ~C, ). JloctoBepHOCTS pasnnuuii He-
3aBHCUMBIX BEIOOPOK OLIEHUBAJIH C IOMOILIBIO METOAA
*. Pasnudust Bo BCex ClTydasix CUMTaIIN CTATUCTHICCKH
3HaunMbIMU ITpH p<0,05. AHanU3 BEIKUBAEMOCTH BbI-
nosHeH no Merony Karutana—Metiepa.

Pe3yabrarhl

W3 2 474 paguoHyKIMIHBIX UCCIIEIOBAaHUM KOCT-
Holi cucteMsl y 6onbHbIX PIDK B mepuon ¢ 2016 no
2018 1. ¢peHomeH «superscan» ObUT BBISIBICH B 48
(1,94 %) cayuasax. [lo Bo3pacTy OodbHBIE OBLIH
pacmpeneneHsl Ha 5 BO3pacTHBIX Tpyni: A0 50 met —
1 (2,1 %), 50-59 ner — 6 (12,5 %), 60—69 ner —
27 (56,25 %), 70-79 net — 11 (22,9 %), 80 ner n
crapmie — 3 (6,25 %) nmamuenta (puc. 2). Takum 06-
paszom, Oosiee TIOJIOBUHBI OONBHBIX OBIITH B BO3PACTE
60-69 ner.

Pacnpenenenune 6onpubix PITK ¢ denomenom
«superscany o CTaJusAM: OCHOBHYIO A0r0 (97,9 %)
TIPU BBISIBIICHUH «SUPErscany COCTABUIIN MAIUEHTHI C
I (50 %) u IV (47,9 %) cragueit PIDK no rpanamuu
«T» (p<0,01) (Tadm. 1). ¥ 10 (20,8 %) manueHTOB Ha
MOMEHT IOCTaHOBKH «superscany ObUIM BBISBICHBI
METAacTa3bl B perHoHapHbIe JTUM(aTHIecKue y3ibl
(N+). ¥ 6 (12,5 %) OONbHBIX JUATHOCTHUPOBAHBI
BucuepanbHbeie MeTactazbl (Mlc): 3 (6,3 %) manu-
€HTa UMEJIM METaCTaTUIECKOe MOPaKEHHE NIeYCHH, 3
(6,3 %) — mopakeHHe JIETKHX.

DeHOMEH «superscany TuarHocTupoBas B 62,5 %
ciyvaeB y 6onbHbIX PIDK npu nepBuynOM 00cnenosa-
Huu, y 18 (37,5 %) nanueHToB pH MOBTOPHBIX HCCIIe-
JIOBaHMAX B MPOLIECCE JICUECHUS] MM AUHAMUYECKOTO
HaOmonenust, B T.4. y 8 (16,6 %) — Ha MOMEHT pa3BUTHS
KacTpallMOHHOM pe3ncTeHTHOCTH. Mopdonornuecku
aJICHOKapLUHOMa MPECTaTeNIbHOM jKesle3bl Beprdu-
nupoBaHa y Bcex 48 (100 %) GonbHBIX.

Menunana 3nauenus [ICA y 6o1pHbIX cocTauna 100
(26-4957) ar/Mn. Y GonpimHCTBA TalTUeHTOB (87,5 %)
Ha MOMEHT BBISBIICHHS CHHAPOMA «SUperscany cym-
Ma OayioB 1o mkajie [nmucon >7 (p<0,01) (tabm. 2).
Xponnueckuit 6oneBoii cunapom (XbC) Ha MOMEHT
BBISBJICHUS «superscan» orcyTcTBoBaiy 25 (52,1 %)
manuenToB, XbC nerkoit crermenn orMedancs y 13
(27 ,1%), ymepennoii —y 8 (16,6 %), BbIpakeHHON —
y 2 (4, 2%). Mennana ypoBHSI TeMOTTIOOMHA COCTABH-
ma 114 (75-139) r/n, npu pedepeHCHBIX 3HAUYSHUSIX
naboparopun — 130-160 1/1. AHEMUS BBISIBICHA Y
40 (83,3 %) 6omnbubix PITX: I crenenn —y 30 (75 %)
nanueHTos, [I—y 6 (15 %), [l -y 4 (10 %). Mennana
3nageHust COD cocrasuna 34 (14—-62) mm/4, ipu pede-
PEHCHBIX 3HaUEHUAX Jaboparopuu — 1—10 Mm/4.
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W g0 50 net
M 50-59 net
m 60-69 ner
W 70-79 net

W 80 net u cTaple

Puc. 2. BospacTtHoii coctaB 6onbHbIX PIK ¢ dheHomeHOM
«superscan»
Fig. 2. The age distribution of patients with prostate cancer
with SuperScan phenomenon

MennaHa BpeMeHU HaONIOACHUS 3a MalueHTaMH
MOCJIe BBISBICHUS CUMHTUTpadudeckoro GpeHomMeHa
«superscany cocrasuina 5 (1-14,5) mec, MakcuMab-
HBIW CPOK HaOIoieHns — 24 Mec. 3a TaHHBIN TepUOJT
ymepin 14 (29,2 %) nanuenTtoB u3 48, HeCcMOTpsI Ha
MPOBOIMMOE JICKAPCTBEHHOE JIeueHne (aHApOTreH-
JNeTpUBAIIOHHAS Teparnus, XUMUOTEpaIus Takca-
HaMH, XUMHOTOPMOHOTEPAIHsl, CUMIITOMATHYECKas
Tepamnusi). MenuaHa o01ei BBDKUBAeMOCTH Y TAHHOM
TPYIIEI OONBHBIX HE OBbIIa TOCTUTHYTA.

Oo6cy:xneHue

B npencraBieHHOM HCCIEIOBaHUM MbI OLCHUIIH
2 474 paquOHYKIHAHBIX HCCIEIOBAHUS KOCTHOU
cucrembl y 6oibpHBIX PITDK, ipu aToM eHoMeH «su-
perscan» Obu1 BbIsiBICH B 1,94 % ciydaeB. AHanus
KPYIHEUIINX OTEYECTBEHHBIX M AHIIOS3BIYHBIX 0a3
nmauuabix (Elibrary, PubMed, Elsevier) mo3Bomwm Ham
HAWTH JINIIH OJIHO PETPO- U TIPOCTIEKTHBHOE HCCIIEI0-
BaHUE 10 TaHHOU npobiemartuke [4]. Bce ocTanbHbIe
yHOMUHaHUS (EHOMEHA «superscan» OTHOCATCS K
HEMHOTOYHCJICHHBIM OITUCAHUSAM KIMHUYECKUX CITy-
gaeB [9—11].

Hamu ycTanoBiieHo, 4To «superscan» y OOJIbHBIX
PIDX acconuuponan ¢ III u IV cragusimu nepBuy-
HOM omyxouny, y 20,8 % manueHToB Ha MOMEHT I10-
CTaHOBKH ()eHOMEHa OBbLTU BBISBICHBI METACTAa3bl B
peruonapusle nMmdarniaeckue y3isl, y 12,5 % 0omnb-
HBIX JMAarHOCTHPOBAHBI BUCLEPATIbHBIE METACTA3bI.
Kpome Toro, manabIi (eHOMEH MPOIEMOHCTPHUPOBAIT
3HAYMMYIO B3aMMOCBSI3b C BRICOKUMH TOKa3aTeIsIMU
I[ICA — 100 (26-4957) ur/mi, HanUYUEM yMEpEH-
HO- 1 HU3KOMU((HEepeHIIMPOBAHHBIX (POPM OMyXOJH
(I'mucon >7).

B uccnenosanuu P.R. Manohar et al. yctanoBneHa
aHaJIOTHYHAs B3aUMOCBS3b CHMHTHUTPA()HUECKOrO
(henomeHa «superscan» y 6onbHbIX PITK ¢ Meananoii
3HaueHus [ICA 178 (3—1222) ur/mn u Huskoaudde-
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Ta6nuua 1/Table 1

Pacnpenenenue 6onbHbIX PMXK no pacnpocTtpaHeHHOCTHU NePBUYHON OMyXOsnu
The distribution of patients with prostate cancer by the spread of the primary tumor

Iepsuunas omyxois (T)/

Yucno nanueHTos/

3HAYUMOCTb Pa3InIuid, p/

Primary tumor (T) Number of patients Significant difference, p
I 1(2,1 %) p,;<0,01
, p,<0,01
I 24 (50 %) p>0,05
o p,<0,01
v 23 (47,9 %) p->0,05

[pumeuanue: p, — pasnuuus co Il cranueid; p, — pasnnuns ¢ 11l cramueii; p, — pasnuaus ¢ [V craaueit.

Note: pl — differences with stage II; p2 — differences with stage I1I; p3 — differences with stage IV.

Ta6bnuua 2/Table 2

MokasaTtenu unaekca MNMucoHa y 6onbHbIX PIXK ¢ dhheHOMeHOM «superscan»
Gleason scores in patients with prostate cancer with SuperScan phenomenon

Inucon/ Yucno nanueHTos/ 3HAYMMOCTh Pa3INuyuid, p/
Gleason Number of patients Significant difference, p
<7 6 (12,5 %) ﬁggzgg
7 13 (27 %) g;g:gi
>7 29 (60,5 %) g;gg}

[Tpumeuanue: p, — pasiauuus ¢ rpynnoi GoNbHBIX ¢ MHeKkcoM [Tncona <7; p, — pasiuyuus ¢ rpynoi GoNbHBIX ¢ MHeKcOM [Tncona 7; p, — pasnuuus

¢ rpynmoii 6oIbHBIX ¢ nHAEKcoM [Tmcona >7.

Note: p, — differences with a group of patients with a Gleason index <7; p,—differences with a group of patients with a Gleason index of 7; p, — differ-

ences with a group of patients with a Gleason index >7.

peruupoBanabiME popmamu (Imucon >8) [4]. Ilpu
COTOCTABJICHUH HAIIIUX JaHHBIX C pe3yJIETaTaMHt ITPHBe-
JICHHOTO FICCIIe/TOBaHN, a Takoke ¢ ypoBHeM [1CA B psine
OIMKCHIBACMBIX KIIMHUYECKUX ciaydaeB (1346 Hr/mi,
1880 ur/mi u 150 ar/mn) [4, 11-13] oOpamator Ha
ce0s1 BHUMaHHe 0oJiee HU3KYE NTOKa3aTelln MeTUaHbl —
100 Hr/miI, 9YTO MOXKET CBUJETEJILCTBOBATL O OoJjice
paHHEM BBISIBICHUH IJAHHOTO CHHPOMA B HaIleH KITU-
HUKe J100 0 OOJbILIeH AUArHOCTHYECKOW TOYHOCTU
WCTOJh3yEMbIX HAMH THOPHTHBIX METOIHK.
XpoHudeckuit 00JIeBOH CHHAPOM BEISBIICH Y TI0-
JIOBUHBI TAIIMEHTOB C «SUperscany, pu 3TOM CTETICHb
BBIPQXKEHHOCTH OOJIEBOTO CHHAPOMA HE UMelia CBA3U
C aHANMM3UPyEeMbIM (DEHOMEHOM, UYTO MOXKET OBITh
00yCJIOBJIEHO HEIOOIEHKONH KIMHHUIIMCTAMHU CKEJIeT-
HBIX 00J1e#. DKCIepThl pacCXOASITCS BO MHEHHH O TOM,
KaKHe METacTa3bl MOKHO CYMTATh CHUMIITOMHBIMU:
KOCTHBIE CUMIITOMBI MOTYT OBITh HENOCTOSSHHBIMHU
WM HeOOJIEBBIMU M, COOTBETCTBEHHO, HEIOOIICHEH-
HeIMH. Tak, o manHbeIM International Prostate Can-
cer Coalition [14], kpoMe xajioObl Ha 00JIb, HYKHO
AKIICHTUPOBAaTh BHUMAaHUE HAa TaKUX HEOYCBHJIHBIX
«CKEJIETHBIX» CUMIITOMAaX, KaK CIO)KHOCTH C IIPEOJI0-
JICHWEM TIPEMsITCTBUN, ObICTpas yTOMIISIEMOCTb,
c11aboCTh, AUCKOM(POPT MPHU TOCAAKE U BBICAJIKE U3
ABTOMOOWJISI, TIPY 3aChIIAaHUM, OHEMEHUE HJIU TOKa-
JIBIBaHME B KOHEYHOCTSIX. B HiccenoBanny mokas3aHo,
YTO OOJBIIMHCTBO MY>KYNH MHOTHE MECSIIBI JKUBYT C

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2020; 19(2): 17-24

HE3aMEUCHHBIMH KOCTHBIMUA CUMITTOMAaMH, TIPA STOM
CIICIIUATTUCTHI OLICHUBAIOT UX COCTOSHUE JIYUIIIe, YeM
MAIMEeHTHI B JIEHCTBUTEIBHOCTH ce0sl 4yBCTBYIOT. B
paMKax 3TOTO MpOeKTa pa3paboTaH CHeNUaIbHbII
OTIPOCHUK, KOTOPKIi TTO3BOJISICT BBISIBUTH CHMIITOMBI
METaCcTa3uPOBAHUS B KOCTH: [IOMUMO OOJIH B IEPEUCHb
BKITFOUEHBI ¢1a00CTh, yTOMIISIEMOCTh, OHEMEHHE MITH
MOKAJILIBAHNE B KOHEUHOCTSX H JIp.

Takke HaMH BBIABJICHBI HE OMHCAHHBIE paHee
MIPOTPECCUPYIOIINE U3MEHEHUS TIOKa3aTesei nepude-
PHUYECKOM KPOBH: CHIDKEHUE YPOBHSI TeMOTIIOOMHA, Ha-
pacranue nokazareneit CO3. Tax, y 83,3 % OonbHBIX
Ha MOMEHT ITOCTAaHOBKH «superscan» HabIromazach
aHEMUSI PA3TMYHON CTETICHH TSKECTH, METHaHa YPOB-
Hs reMornobuHa coctaBuia 114 (75-139) r/n. Menua-
Ha 3HaueHus1 COD npakThuecky B 3,5 pa3a peBbICHIIA
pedepeHCcHBIC ITOKa3aTel ! JIOKATLHOM JJa0opaTOpHH.
Psn uccnenoBanuil yka3zplBalOT Ha U3MEHEHUS MOKa-
3aresneil KPOBU BCIICACTBUE YTHETEHUS KPOBETBOPHOM
(YHKIIUM KOCTHOTO MO3Ta, YTO MOXET SIBISATHCS KOC-
BEHHBIM KPUTEPHEM METAaCTATHYECKOTO MOPaKCHHS
KocTHOM cuctemsl [12, 13, 15]. [Ipobnema 3akioda-
€TCsl B HU3KOW YyYBCTBUTEIIBHOCTH U CHICIU(PUUHOCTH
MoKa3aTelyiel, CBI3aHHBIX C KPOBETBOPEHUEM, IMPU
OJTMHOYHOM HJTH OJTATOMETACTATHYECKOM TIOPAKEHHUH
kocTeil. CyliecTBeHHBIC U3MEHEHUS ITOKa3aTeaeh
KPOBU MPOUCXOAT TOJIBKO MPU MHOKECTBEHHOM WU
TOTAJILHOM TOpaxkeHuu koctei [16, 17].
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Kacrpanuonnasi pe3aucTeHTHOCTb, 0€3yCIOBHO,
SIBJISIETCS. 3HAUUMbBIM C KJIIMHUYECKOH TOUKU 3PEHHUS
MPEUKTOPOM METACTATHYECKOTO MOPAKEHHS KOCT-
Ho# cuctembl [18, 19], HO BBUAY Manoi BHIOOpKH
U 3HAYUTENBHBIX PA3UUUil B TPOBOIUMON TEpaniu
HE00X0IMMO AalibHEellIee U3yuyeHNue NaHHOW MOA-
TPYIIBI OOJBHBIX.

[Ipu menuane BpeMeHH HAONIOACHUS MAIICHTOB
5 (1-14,5) mec MeauaHa oOIICH BBDKHBAEMOCTH HE
obuta gocturnyta. Ilpu 3TOM, cortacHO pa3mTUUHBIM
JIUTEpaTypPHBIM UcTOUHUKaM [ 19, 20], Mmennana oO1eit
BbDKMBaeMocTH y 6oibHBIX PIDK ¢ meracraszamu B
kocTH BapbupyeT ot 10 10 26,7 mec.

[lo naHHBIM OTEYECTBEHHBIX KIMHHUYECKUX PEKO-
MEHJauuii, BEIIEISIOT 3 OCHOBHBIX IIPOIHOCTHYECKUX
(dakTopa, acCOIMUPOBAHHBIX C METACTATHYECKUM
nopaxenuem kxocreit npu PIDK: cranus 3abonesa-
HUS, cTeneHb Aup(epeHIMPOBKH OMyX0nu (MHICKC
I'mucona) u yposens IICA [19]. AHanoruuHbie naH-
HBIC TOJIOKEHBI B OCHOBY pekoMeHmanmii National
Comprehensive Cancer Network 1o jauarHoctuke u
neyenuto PIDK (nmepsast penakuus 2019 ). Octeo-
ciuHTHTpadus y 6ompHbIX ¢ PIDK 6e3 OoneBoro cuH-
npoma pekomenayetcs mpu ypoae [ICA >10 ar/mi,
6o uuaekce [mucona >8, nuoo Il cramum pac-
MPOCTPaHEHNUS TIEPBUYHON OITyXOJIM. Y TalueHTOB C
0O0JIEBBIM CHHIPOMOM OCTEOCHMHTHIpadus T0JDKHA
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OBITH MMPOBEICHA BHE 3aBUCUMOCTH OT ypoBHs [ICA,
uHjeKca [TMcoHa u cTajuu pacupocTpaHeHus mep-
BUYHOI omyxomnu [21].

[TomyueHHbIe pe3yIbTaThl B IIEJIOM MOATBEPIKIAIOT
JAHHYIO TaKTHKY Ha3HAa4EHHsI OCTEOCIMHTHrpaduu,
HO YKa3bIBalOT Ha HEJJOOIIEHKY MallMeHTOM U BpauoM
«CKEJIETHBIX» CHMIITOMOB, HE BCET/Ia MPOSBIIAIOLINXCS
TONbKO OoJsimMu. Kpome Toro, mosmydeHHbIE JaHHbIE
TOBOPAT O HEOOXOAWMOCTH y4eTa YPOBHSA TeMOIJIO-
6una u COD y 6onpHbIx PITXK B niporiecce neuenus u
NOCJIEAYIOUIET0 TMHAMUYECKOT0 HaOIIOCHUSI.
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AHAINN3 BE3OINACHOCTU NPOBEOEHUA
NOCNEONEPALMOHHOW JTYYEBOW TEPANWU B PEXXUME
YCKOPEHHOIO rmMnoe»PAKUMOHUPOBAHUA BOJIbHbBIM

PAKOM MOJIOYHOW XENE3bl I-IIIA CTAOUMN

I.B. AdoHun', U.A. l'ynupos', O.A. Parynun', E.E. BeketoB', C.B. NamaloHoB',
A.A. Xapukos', C.A. UBaHoB', A.l. KanpuH?

MeouumHCKMIA pagnonormyecknin HayyuHbln LeHTp um. A.®. Lipida — ®dunman ©rey
«HaunoHanbHbIN MeAULIMHCKMIA UCCrefoBaTeNnbCKUn LeHTp paguonornmy MuHsgpasa Poccun,
r. O6HUHCK, Poccusa’

Poccus, 249036, . O6HMHCK, yn. Koponéea, 4. E-mail: Dr.G.Afonin@mail.ru’

OIrbY «HaumoHanbHbIi MEOULNMHCKUI CCneoBaTeNbCKUM LEHTP paganonornmy

MwuHsgpasa Poccun, r. O6HMHCK, Poccus?

Poccus, 249036, r. O6HMHCK, yn. Koponesa, 42

AHHOTauus

Llenb nccnepoBaHusA — CpaBHUTENbHbIN aHanNn3 6e30nacHOCTU NPOBEAEHNS NOCNeonepaLMOHHOM fyYeBON
Tepanuu B peXxmmMme YCKOPEHHOTO rmnogpakLMoHNpoBaHUsA 60MbHBIM pakoM MorodHoM xenesbl I-IIIA ctaguu.
Martepuan n metoabl. MaTteprnanom nccnegoBaHusa NOCNYXUNKU AaHHble 06cnenoBaHus u nevenns 316 na-
LMEHTOK C AnarHo3om pak monoyHon xenesbl I-IlIA ctagmin, nonyyaswwmx nedyeHne 8 MPHLL um. A.®. Libiba
dwunman ®reyY «HMWLL paguonornm» Munsgpasa Poccum ¢ 2013 no 2018 r. NocneonepaunoHHbIi Kype
ny4yeBov Tepanuu B pexunme runodpakumoHnposanma o COL 40,5 p B PO 2,7 I'p obnyyeHnst nonyymnu
223 naumeHTku. JlyyeBasa Tepanusi B KOHTPOMNbHOW rpynne nNpoBOAMIach B KOHBEHLMOHANbLHOM pexume:
PO 2 I'p go COQM 50 p (n=93). OueHka KayecTBa XM3HW NALMEHTOK NPpOBeAeHa Npy MOMOLLM OMPOCHUKA
EQ-5D, coctosduero u3 2 ctpaHul: onucartenbHasa YacTb 1 Bu3dyanbHo-aHanoroeas wkana (EQ VAS). Pe-
3ynbTaTbl. YCTAHOBIEHO, YTO YaCcTOTa BO3HUKHOBEHMWSA OTeKa BEPXHEN KOHEYHOCTU He 3aBUCUT OT pexnma
pakumoHmpoBaHus. [laHHOe OCroXHeHne BCTpeyaeTcs yalle npu obnyyeHun nogMbiiedHon obnactu (B
37 % cny4yaeB) v Npu BbINOMIHEHWM paguKanbHon Mactaktomun (B 17 % cnyyaes). KauecTBo XM3HU naumneH-
TOK, OLleHEeHHOe npu nomoLum onpocHuka EQ-5D, He oTnmMyanock B uccrnegyemMbix rpynnax. 3aknoyeHue.
MocneonepaLuunoHHas nyyeBas Tepanvs B pexume yckopeHHoro runodpakumonmposanns CO[ 40,5 'p B POL,
2,7 I'p aBnseTca 6e3onacHON METOAMKOM Y MOXET NPUMEHSATBLCS Kak Nocie OpraHOCOXPaHsoLWmMX onepawmn,
TaK 1 nocne pagukanbHbIX MacTaKTOMUI. MIcnonb3oBaHue aHHOW METOAMKM SBNSAETCA NPeanoYTUTENbHbLIM
MO CPaBHEHMIO C KOHBEHLMOHAMNbHBIM PEXUMOM BBUAY COKpaLLEHWs CPOKOB MeYeHus npy ConocTaBUMbIX
nokasartensx kayecTsa xu3Hn. ObnyyeHve NoAMbILLEYHON 06racTn JOCTOBEPHO YBENUYMBAET PUCK BO3HMK-
HOBeHUst numdeaemMbl BEpXHer KOHEYHOCTH.

KnioyeBble croBa: OHKONOrus, pak MONoOYHOM Xenesbl, nnyYyeBasl Tepanus, Ka4eCTBO XXU3HWU, NlyYeBble
ocnoxHeHus, numdeaema.
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ANALYSIS OF SAFETY OF POSTOPERATIVE ACCELERATED
HYPOFRACTIONATED RADIOTHERAPY FOR PATIENTS WITH
STAGE I-llIIA BREAST CANCER

G.V. Afonin’, lLA. Gulidov', Y.A. Ragulin’, E.E. Beketov', S.V. Gamayunov',
A.A. Zharikov', S.A. lvanov', A.D. Kaprin?

A. Tsyb Medical Radiological Research Center — branch of the National Medical Research Radiological
Center of the Ministry of Health of the Russian Federation, Obninsk, Russia’

4, Korolev Street, Obninsk, 249036, Kaluga region, Russia. E-mail: Dr.G.Afonin@mail.ru’

National Medical Research Radiological Center of the Ministry of Health of the Russian Federation?

4, Korolev Street, Obninsk, 249036, Kaluga region, Russia?

Abstract

Aim: to conduct a comparative analysis of the safety of postoperative accelerated hypofractionated radio-
therapy for patients with stage |-IIIA breast cancer. Material and Methods. From 2013 to 201, 316 patients
with stage I-111A breast cancer were treated at A.F. Tsyb Medical Radiological Research Center. Postoperative
accelerated hypofractionated radiotherapy at a single daily dose of 2.7 Gy to a total dose of 40.5 Gy was given
to 223 patients. The control group patients received the conventional radiation therapy at 2 Gy per fraction
to a total dose of 50 Gy (n=93). The quality of life of patients was evaluated using the questionnaire EQ-5D
consisting of descriptive part and a visual analogue scale (EQ VAS). Results. The frequency of edema of the
upper limb did not depend on the fractionation regimen. This complication occurred more often in cases with
axillary radiotherapy (p<0.01) and in cases with radical mastectomy. No difference in the quality of life be-
tween the patient groups was found. Conclusion. Postoperative accelerated hypofractionated radiotherapy at
2.7 Gy per fraction to a total dose of 40.5 Gy is safe and can be used after both organ-sparing surgery and
radical mastectomy. This radiotherapy regimen is more preferable than the conventional one due to the reduced
treatment time. Axillary radiotherapy signifcantly increases the risk of lymphedema of the upper limb.

Key words: breast cancer, radiation therapy, quality of life, radiation-induced complications, lymphedema.

Beenenne

Ha npotsiskeHuu MHOTHX JIET paKk MOJIOYHOM kKeJle-
31 (PMXX) sBrieTcst OHUM U3 CaMBIX pacmpocTpa-
HEHHBIX OHKOJIOTHYECKUX 3a00JICBaHUH KaK B MUpE,
tak u B Poccun [1]. HecMoTpst Ha coBpeMeHHbIE J10-
CTHXKCHUA HeKapCTBeHHOﬁ TEepanru U COBCPUICHCTBO-
BAaHUC XUPYPruidCCKUX IMOAXOH0B, JIYUCBAs TCpalund
OCTAETCSl BAXKHEUIIUM KOMIIOHEHTOM MYJIBTHAUCIIH-
[JIMHAPHOT'O NOAX0JA B JICMEHUH JaHHOW NATONOTHH.
B HacTtosmee BpeMst Bce OOMBIINI HHTEPEC BHI3BIBA-
0T PEXHUMBI YCKOPEHHOTO TUMO(PaKIIMOHUPOBAHHS
MOCJIEONIEPALIMOHHON JTy4eBOM Tepanuu. Meroauka
XapaKTepU3yEeTCsl YMEHBLIEHUEM CPOKa HIPOBOIUMO-
IO JIy4E€BOI'O JICUCHHUSI 32 CUET YBEJIUUYCHUS JTHEBHBIX
Pa30BBIX 0YArOBBIX /103 00My4eHus. [1o manHbIM 3apy-
OEKHBIX U OTECUECTBEHHBIX aBTOPOB, PEKUMBI THITO(-
PAKUMOHUPOBAHUS HE YCTYNAIOT KOHBEHLINOHAILHOMY
10 TIOKa3aTessiM 0e30MacHOCTH M OHKOJIOTHYECKOM
s dexruBHOCTH [2, 3].

[IpoBeneHre KOMOMHHPOBAHHOTO JICUCHHS paKa
MOJIOYHOHM >KeJe3bl 3a4acCTyI0 COMPOBOKIACTCS
PaHHUMHU U TO3JHUMU JIYYEBBIMU OCIIOXKHEHUSIMHU.
Wx neuenme mpeacTaBiIseT 0COOYI0 CIIOKHOCTD IS
KIIMHUOXWCTOB U HC BCCI/la NPUBOAUT K NOCTHUIKCHHUIO
YIOBIETBOPUTEIBHBIX pe3yabTaroB. OQHUM U3 Hau-
0ojiee 4acTo BCTPEUAIONINXCS OCIOKHEHUH KOMOU-
HupoBaHHOTO JieueHust PMIK sBiisieTcst oTek BepxHen

26

koHeyHocTH. Ero popmupoBaHuio criocoOCTBYIOT He-
CKOJIBKO (hakTOpoB. [I0 MHEHHIO OJHUX aBTOPOB, 3TO
B IIEPBYIO OUYEpPEeb TPAaBMa, CBSI3aHHASI C XUPypruye-
CKHUM JIe4eHneM. VX naHHbIe CBUIETENBCTBYIOT O TOM,
YTO KOJIMYECTBO yAAJCHHBIX JTUM(OY3JI0B BIUSICT HA
(hopmupoBanue muMparnyeckoro oteka [4, 5]. Apyrue
WCCIIEZIOBAaHUS YKa3bIBAIOT HA TO, YTO PHUCK BO3HHK-
HOBEHUsI TMM]eeMBbl SBISIETCS MHOTO(AaKTOPHBIM 1
BBIIIE Y MAIIUEHTOK C BBICOKMM MH/IEKCOM MacChl TEJa,
HOJIYYMBUINX abIOBAHTHYIO JIyYEBYIO TEPAIIHIO [10CIIE
OOIIMPHBIX XUPYPTUIECKUX BMEIIATEIbCTB U XUMHO-
TepareBTHUeCKOro JieueHus [6—9]. O0myueHue moj-
MBILICYHBIX JTUM(OKOIJIEKTOPOB TaKXKE J0CTOBEPHO
MOBBIIIAET YAaCTOTY BO3ZHUKHOBEHMS TMM(aTHIECKUX
otekoB [10-11].

[TonyuyeHHble OTHaIEHHBIE PE3yNbTaThl 00Iyye-
HUS TUM(OKOIIIEKTOPOB B PeXUME runodpaxiauo-
HupoBaHus ucciaegoanuii START-A u START-B
JEMOHCTPHUPYIOT OTCYTCTBHE CTAaTUCTHUCCKU 3HAUU-
MBIX PA3JIMYUM B YaCTOTE JIYYEBBIX OCIIOKHEHUH B
UCClIeAyeMbIX Tpynnax. JIMie B rpymnmne ¢ pe>kuMoM
13 ¢paxnwmii o 3,3 I'p yactora moOoUHBIX 3 HeKTOB
ObL1a BBIIIE 110 CPABHEHUIO C KOHBEHLIMOHAJIBHBIM
pexxnmom [12].

Eme oqauM 3HaYMMBIM (pakTOpoOM Ipu GOpMHUPO-
BaHWM IUIaHA JICUCHHUS IAHHON KaTeropuu OOJIbHBIX SIB-
JsieTcs KauecTBO XHU3HU. COBpPEMEHHBIE BOBMOKHOCTH
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METUIIMHBI TIO3BOJISIOT MAIIUEHTY MOTYYUTh 3P (HEeKTHB-
HOE JIedeHune, JOOUTHCS CTOMKON PEMHCCHH, a 3a9aCTyIO
1 TIOJTHOTO M3JieueHns 3aboneBanus. KauecTBo sxu3Hu
JIOJDKHO OBITH Ha BBICOKOM YPOBHE B IIPOLIECCE BCETO
BPEMEHH JICUCHUS U COXPAHSATHCS MOCIIE €ro 3aBeplie-
Hus. B cBoto odepenp, OIleHKa JaHHOTO TTOKa3aTens —
aKTyaJbHas ¥ CJIOKHAS 3a]1a49a U HE BCET/Ia JIOCTOBEPHO
oTOOpaxaeT cocTosiHue naryenTa. OIHaKo CyIIeCTBYeT
PSA HAYYHBIX pA0OT IO MU3YyYEHHUIO KAaueCTBa JKU3HU
OOJBHBIX PAKOM MOJIOYHOH JKEJIE3bl, MOJYIUBIINX
MOCTIEOTIEPAIMOHHYTO JTy4eBYIO Tepanuio. B MextyHa-
POIIHO MTPaKTUKE C JAHHOM 11eJIbI0 UCIIOJIb3YIOTCS He-
CKOJIBKO BUJIOB OIPOCHUKOB. Haunbosee nmomyspHbie 13
Hux EQ-5D u EORTC-QLQ-BR23. OnpocHuku MOryT
OBITh IPUMEHEHBI JIJIs OIIEHKH Ka4eCTBa KU3HH Tall-
€HTOK, TONyYUBIINX MTOCIIEONEPAMOHHYIO JTy4YEBYIO
Teparuio KaKk Ha paHHel craguu 3a0o0JeBaHus Mocye
MIPOBEJICHHOIO OpraHocoXpaHstonero gedenus [13],
TaK W y MAIMEeHTOK, MOJYYHUBIIHNX JIYIEBYIO TEPAITHIO
ocJie MacTIKToMuH [ 14].

Heabio ucciieqoBaHusl SBUICS aHAIN3 YaCTOTHI
MTO3HUX JYYEBBIX OCIOKHEHWH B 3aBUCUMOCTH OT
pexnMa (pakIMOHUPOBAHUS U 00beMa XUPYPIH-
YECKOTo JICYEHHS, a TakXKe OI[eHKa KauecTBa *KU3HU
0onpHBIX PMXK.

MarepuaJj 1 MeTOIbI

Marepuanom ucciaen0BaHUs MOCTY>KUIN TaHHbIE
oOcnenoBanud U jgeueHus 316 mamueHTok ¢ PMOK
[-IITA cTaauii, nonyuyaBmux jgedyenue B MPHII
uM. A.®. [lp16a pumuan ®I'BY «HMMULL panuono-
run» Munzapasa Poccun ¢ 2013 o 2018 1. Pacnipo-
CTPaHEHHOCTH OITyXOJIEBOTO IMPOIECCa OLCHUBAIH
M0 JAaHHBIM OCMOTpA, MAIbIAINH, MaMMOTpadu,
YIABTPa3BYKOBOTO HccieoBaHus. Bo Bcex ciyuasx
JHUarHo3 MOATBEPKIACH MOP(OIOTHUECKH, MPO-
BEJICHO UMMYHOTHCTOXUMHYECKOE HCCIEIOBAHUE
M OTIpeNeIeH MOJIEKYISIPHBIH MOATUI OIMyXOJIH.
Jns uckiroueHus oTIaleHHBIX METAacTa30B BCEM
0OJBHBIM MPOBOJAMIIACH PEHTIeHOTpad sl OpraHoB
TPYIHOU KJIETKH, OCTEOCHUHTHTpadus, yiIbTpa3By-
KOBO€ MCCJIEIOBAaHWE OPTaHOB OPIOIIHOHN IMOJOCTH
M OpraHoB Mayoro Tasa. Ilo mokasaHusiM BBITION-
HSJIOCH JOmonHuTeabHOoe oocnenoBanne: [1DT/KT,
MPT, CKT. OnyxoneBslii mpolecc cTaJupoBaIn
o MeXTyHapomHo# kinaccudukanuu TNM (7-e u3-
nanwme, 2010 ).

Xupypruueckoe jeueHne B 00bEMe paguKaib-
HOW MacTakTOMUHU (PMD) ¢ coxpaneHuem maioi u
OOMBITION TPYAHON MBIIIIT TONy4md 115 marmueHTox,
OpraHOCOXpaHAIolIee XUPYPrudeckoe jieueHue (pa-

Tabnuua 1/Table 1

Pacnpenenenune PMX no monekynspHomy Tuny B rpynnax

Distribution of molecular subtypes of breast in both groups
Monexymsipasrit Tunn PMXK/Molecular type of BC

TpuxbI-

Pexxum nyueBoit Teparmn/ JTrOMHHAE- HIOMI/IHaJ.'II:HBII}'I B/ s Beero/
Radiotherapy regimen oy Luminal B Her2+ HeI"aTI/IBHLII/I/ Total
. Triple-nega-
Luminal A Her2- Her2+ P
POZI[ C?yrgér(:fzj:c[tfo(ilrp/ 51 16 20 2 4 93
> 0, 0 V) 0 o
50 Gy total dose (54,8 %) (17,2 %) (21,5 %) (2,2 %) (4,3 %)
oy w0
o 3 0 0 ® o o
40.5 Gy total dose (46,2 %) (233 %) (11,7 %) 4 %) (14,8 %)
154 68 46 11 37
Hroro/Total (48.7 %) 21,5 %) (14,6 %) (3.5 %) (11,7 %) 316

Tabnuua 2/Table 2
Pacnpe.qenel-me o6onbHbIX PMX no cTaguum 3aboneBaHua B rpynnax

Distribution of patients with breast cancer by stage

PeskuM J1yueBoii Teparun/ Crajus 3a6onesanus/Tumor stage Bcero/
Radiotherapy regimen 1A IIA 1B IIIA Total
™ Gy pr rcion, 19 & & ! o3

> V) 0 0, V)
50 Gy total dose (20,4 %) (23,7 %) (35,5 %) (20,4 %)
"7 Gy e cton, z ‘“ ) 23
. 5 0 0, 0, Y
40.5 Gy total dose (30,5 %) (28,2 %) (18,4 %) (22,9 %)
87 85 74 70
Hroro/Total (27,5 %) (26,9 %) (23,4 %) (22,2 %) 316
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Ta6bnuua 3/Table 3

BnusiHve Buaa xupypruyeckoro neyeHus Ha coopmmpoBaHue numdeaemsl (ans Bcex rpynn
chpakumoHupoBaHus)

Effect of the type of surgery on the development of lymphodema

Jlumbenema/

Lymphodema PMD/Radical nastectomy
Her/No 96 (83 %)
Ectb/Yes 19 (17 %)

KomnuectBo nmarmentos/Number of patients

OCO/Organ-sparing surgery
177 (94 %)

<0,01
11 (6 %)

Tabnuua 4/Table 4

BnusiHne o6nyvyeHus nogMbiweyHow obnacTu Ha hopMmupoBaHue numdenemol
Effect of axillary radiotherapy on the development of lymphodema

KommuectBo marnmenToB/Number of patients

JInmdenema/ N
Lymphodema O6J1yqu1/I.e AKCHILIAPHOI obnactu/
Axillary radiotherapy
Her/No 24 (63 %)
Ecte/Yes 14 (37 %)

JTUKaJIbHBIE PE3eKIINHU, OHKOIIACTUYECKHE PE3EKIINH)
OBLIO BBHIMOTHEHO 188 GONBHBIM.

[TocneonepallOHHBIA KypC JTy4eBOU Tepamuu B
pexume runodpakmumonuposanus o COJ 40,5 I'p
B PO/l 2,7 I'p monmyuwmnu 223 manuentku. Jlydesas
Tepanus B KOHTPOJIBHOMN IpyIIe MPOBONIACH B KOH-
BeHIMoHanbHOM pexxnme: POJL 2 I'p no COM 50 I'p
(n=93). JlyueBoe neuenne B 00eUX TpyIIiax MpoBO-
JUIIOCH 5 pa3 B Henmenro. O0IIast mpoIoIKUTEIHPHOCTD
JIy4eBOM Tepamnuu B UCCIIeNyeMOl rpyIIe cocTaBuia
15 pabouunx nHell, B KOHTpOJIBHOH rpynie Ha 10 pa-
Oounx jHer Oombine. OOe rpyMITbl COMTOCTABUMBI IO
cTaauu 3a00JIeBaHMS, MOJICKYIISIPHO-OHOIOTHIECKOMY
MOATHUITY OMyX0JiH U 00bEMY omepanuii. B cpaBHU-
BaeMbIX rpymmnax npeodnanan PMXX momunazsHOTO
trma A (tabm. 1, 2).

ITpu npoBeseHUU JydyeBOM Tepanuu UCIOIb30-
BaJIMCh JIMHEHHBIC yCKOPUTENH 3J1eKTpoHOB Philips
SL-75 u SL-20. CtangapTHas MOAroTOBKA BKJIIOUAa
B cebss KT-ronomerpuio u pozumerpuueckoe 2D-
[JIaHUPOBaHUE 1yuyeBoil Tepanuu B cucteMe «KROCS»
JUIS IMHEHHBIX YCKOpHTENel ¢ aHepruei (HoToHOB
6 M»B. JlyueBoe Bo3/eiicTBHE Ha 30HBI PETHOHAPHO-
r0 METacTa3upOBaHMsI POBOAMUIN B COOTBETCTBHHU C
OTEYECTBEHHBIMU U 3apyOEKHBIMU PEKOMEHAALIUSIMU.
CucteMHast Tepamnys NPOBOJWIACH COIVIACHO OTede-
CTBEHHBIM M MEXJYHApPOJHBIM PEKOMEHJAIMSAM C
y4ETOM MOJIEKYJSPHOTO THIIa OMYXOJIM, BO3pacTa
MAIMEHTKH U CTauu 3a00JIeBaHus.

O1eHKa OCTPBIX JIyUEBBIX PEAKLIUH BBIIOIHAIACH
B cootBercTBUU ¢ Kputepusimu CTCAE v.4.03 [15].
[To3nHue qydeBble MOBPEkKAECHUS PAHKUPOBAINCEH IO
mkane LENT SOMA [16]. Vnerpa3zBykoBoe uccie-
JIOBAHME BBIMOJIHSUIOCH 110CJIE KIMHUYECKOH OLIEHKU
COCTOSIHHSL KOKH M TIOIKO’KHO-)KHPOBOW KIIETUATKH.
OO6cnenoBanue NPOBOANIIOCH Ha anmapare Gpupmbl B-K
Medical nunelinbIM gatunkoMm ¢ yactoToil 12 M.
B npouecce uccinenoBanus ucnofp3zoBaics B pe-

28

Axcuiisipaasi o6acTb He 00yyanacs/ p
Axillary region was not treated

261 (94 %)

<0,01
17 (6 %)

JKUM JIJISL OLIEHKU CTPYKTYPBI M SXOT€HHOCTH MSITKHUX
TKaHeH, a Tak)Ke PeKUMBI IIBETOBOTO M DHEPreTHYe-
CKOT'O JIOMIJICPOBCKOTO KAPTUPOBAHUS JJIs1 M3y UCHHUS
BaCKyJIsipu3aliuu 00JIydeHHOH 30HBI. [Ipu oleHKe
YABTPa3ByKOBOM KAPTHHBI BO BHUMAHUE IPHHUMAITUCH
CIEAYIOIIHe KPUTEPUU: HATUYHE WUIU OTCYTCTBHE
(hubpo3a, CHIKEHHUE CEKYIIpU3aIlui U YTOJIIECHNE
koxH (puc. 1).

OleHKa KayecTBa XU3HH MAlUCHTOK IPOBEJIe-
Ha npu nomoliuu omnpocHuka EQ-5D, cocrosero
W3 2 CTpaHWIl: ONMHCATeNbHAs 9acTh U BU3yallbHO-
ananorosas mkana (EQ VAS). OnucarenbHas yacTb
BKJIFOUAET B CE0sl OLICHKY ISTH XapaKTCPUCTHK:
MOJIBUYKHOCTh, YXOJl 32 COOOH, IPUBBIYHAS MTOBCE/I-
HEBHAs JEATEIHLHOCTD, 00JIb/MHCcKOMMOpPT, TpeBora/

Puc. 1. Y3U kapTuHa nocTny4eBbiX N3MEHEHU B NIEBO MOMOY-
HOW xenese, yTOrNLEHNEe KOXU 1 BblpaXeHHbI (hnbpo3 B nesomn
MOIOYHOWN Xenese
Fig. 1. Ultrasound image of post-radiation changes in the left
breast. Skin thickening and severe fibrosis in the left breast

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 25-33



KNMHWYECKUE UCCIIEOOBAHUA

nenpeccus. Kaxnas kateropus UMeeT 5 ypOBHEH:
HeT mpobiieM, He3HAYNTENbHBIE TPOOIEeMBI, yMe-
peHHBIE MPOOIIEMBI, Cepbe3HbIe MPOOIEeMBI, KpaliHe
BBIpakeHHbIe MpoOeMsl. [lalmeHT caMoCcTosATeNbHO
3aroJIHAET ONPOCHHUK, JieNasg OTMETKY B sSUEHKe C
Han0oJee COOTBETCTBYIOIINM OMMCAHUEM B KaKIOU
u3 5 xareropuit. [Ipu nocneayronien oneHke Kaxaas
OTMETKa TePEeBOUTCS B U(POBOE BHIPAKEHUE, TIIE
1 — oTcyTcTBUE IPOSBICHUS OONE3HH, 5 — KpaiHe TH-
KeJlas CAMIITOMAaTHKa. Bu3yallbHO aHaI0roBas mKana
OTpa)kaeT CaMOOLICHKY 3/I0pOBbs pecrioH ieHTa Ha 20-
CaHTUMETPOBOM BEPTUKAIBHOH IIKaJIe C OTMETKAMH OT
0 1o 100 1 HaAMUCAMU CBEPXY: «JTydlllee COCTOSTHUE
37J0pPOBBS1, KOTOPOE MOXKHO ce0€ PEICTABUThY U BHU-
3y: «XyAllee COCTOSIHHE 3I0POBbS, KOTOPOE MOXKHO
cebe mpencTaBuThy. [lanneHThl CTaBAT KPECTUK Ha
LIKaJe, yKa3bIBas OLEHMBAEMOE MU COCTOSIHHE 3710~
POBBsL, a 3aTEM MIEPEHOCST MOTYUYEHHOE T10 IIKAJe 3Ha-
YeHHE B KBaJpar. ITa HHPOpMAaLs UCIIONb3yeTCs IS
OIIEHKH COCTOSIHHS 3/T0pOBBs manneHToB [17, 18].
Cratuctudeckass o0paboTKa MPOBOAMIACH MPH
MIOMOIIH OOLIETIPUHATBHIX CTATHCTHYECKUX METOIHUK:
KpHUTEpHs >, TOYHOTO KpUTepuit duiepa, mapHOro
kputepuii CterlofenTa. Hakonnenue, xpanenue u
00paboTKy MHPOPMALMK TPOBOAMIM Ha MEPCOHANb-
HOM KOMIIBIOTEPE C MOMOIIBIO 3JIEKTPOHHBIX TAOIHLL
Microsoft Excel. Ctatuctudeckyro oOpaboTKy mpo-

Boawnu B mporpamme SPSS Bepcuu 22. Paznuuus
CUMTAJIUCh CTATUCTUUECKU 3HaUMMbIMU ITpH p<0,05.

PesyabTarsl

Hamu Oblnm mpoaHanu3upoOBaHBl CIydad BO3-
HUKHOBEeHHUS nuMdenembl. M3yueHsl GpaxTopsl,
HOBJIUABLIME HA UX BO3HUKHOBeHME. [losryueHHbIe
pe3yJIbTaThl YKa3blBAIOT HA TO, YTO TP BBITIOIHEHHUN
PMD 3HaunMo yBeIMUYMBAETCSI PUCK (POPMUPOBAHHUS
oTeka BepxHed koHeuHoctu (p<0,01). Hamporus,
opranocoxpanstomue onepanun (OCO) okazamuch
Oomee Ge30macHBIMHU B 3TOM OTHOIICHHH (Tabi. 3).
Yacrora pa3BuTHs JUM(pEAeMbl IPU paJuKaIbHBIX
MacTIKToMusix coctaBuia 17 %, uro B 2,8 pa3a Bolllie,
gem ipu OCO — 6 %.

B cBoto ouepens, pexxuMm GppakIuOHUPOBAHUS
CTaTHCTHYECKH JOCTOBEPHO HE OB Ha (POPMHUPO-
BaHME JIMM(PATHUECKOTO OTEKa BEPXHEH KOHEUHOCTH.
JlanHOE OCIIO)KHEHNE B OCHOBHOM I'PYIIIIE BO3HUKAJIO B
8 % cmydaeB, B KOHTpOIbHOU — B 14 %. B 38 ciygasx
POBOAMIOCH 00JTydeHHE MTOMBIIIIEYHON oOmacT. Y
14 manyeHToK B OTIAJICHHOM MEPUOAE BO3HUK OTEK
BEpXHEl KOHEUHOCTH. B rpynie nauneHTok, KOTopsiM
HE TIPOBOIUIIOCH 00yUeHNEe aKCHIUIIPHOU 00IacTH,
B 17 n3 278 ciayuaeB Obuta oTMedeHa Jdumdenema
BepxHel koHeuHocTH. YacToTa mumdenemsr (Tadm. 4)
B cllydae OOJly4eHMsI HOAMBILICYHON o0nacTu co-

Ta6nuua 5/Table 5

[aHHble No NPorHo3MpyemMolii YactoTe nposBneHus numdenemMsl B 3aBucumoctu ot Y3U-kputepues

Predicted incidence of lymphedema depending on ultrasound criteria

Kpurepuii/ Yacrora nposiBIeHUs muMdocTaza/ UyBCTBUTEIBHOCTH/ CrnenuduanocTs/
Criterion Frequency of lymphostasis Sensitivity Specificity
®ubpos/Fibrosis 25 % 93 % 45 %
VYromuenue koxxu/Skin thickening 30 % 83 % 62 %
CHWKEHHE BaCKyIpH3anuu/ 28 % 67 % 67 %

Vascularization reduction

Ta6bnuua 6/Table 6

HaHHble no nHaekcy coctosiHnsa EQ-5D-5L Crosswalk Index nauueHToK fo v nocne feyeHus
The EQ-5D-5L Crosswalk Index values before and after treatment

2,7-40,5 Tp/ 2-50 T'p/
Kpurepwuii/ 2.7-40.5 Gy 2-50 Gy
Criterion o neuenus/ ITocne neuenus/ Jo nedenust/ [Tocne neuenus/
Before treatment After treatment Before treatment After treatment
Cpezee sHauCHUC, CTAIAPTHOC OTKIOHCHHE/ () 170 ) gr 0,782+ 0,110 0,789 % 0,061 0,795 + 0,072
Mean, standard deviation
HlosepuTeibHEIi HKTCpBaN/ 0,750 = 0,798 0,750 = 0,798 0,768 = 0,810 0,770 = 0,820

Confidence interval

J10J1s1 TAIIMEHTOK C YIy4IICHHEM/yXy/IICHHEM
COCTOSIHUS 110 HHCKCY/
Percentage of patients with improvement/
worsening by index

p 1o mapHoMy kputeprio CThIOIEHTA JI0
U TOCJIEe JICYEHHsT/
p-value by paired Student’s-t test before and
after treatment
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ctaBuna 37 %, 4To B 6 pa3 BbIIIE, UEM Y MALUEHTOK
0e3 ee obmyuerus (6 %). Paznuuus crarucTrdecku
noctoBepHsI (p<0,01)

B tabun. 5 npencraneHsl JaHHBIE TIO TPOTHOCTHYE-
ckoii nenHoctu Y 3U-kpurepues (pudbpos, yronmeHne
KOXH, CHIKEHHUE BaCKYIISIPH3aIliH ) B OTHOIIIEHUH TTPO-
SIBIICHUSI TAM(PATHICCKOTO OTEKa BEpXHEH KOHEYHOCTH.
YacToTa nposiBIEHHS BCEX TPEX KPUTEpUEB ObLIa J10-
CTOBEPHO BBIIIE B UCCIIEIYEMOH TpyIIie O TOUHOMY
kputeputo Gumepa (p<0,01). MoxxHO OTMETHTB, YTO
HanOojee cOaTaHCHPOBAHHBIM C TOYKH 3PCHHS UyB-
CTBUTENHLHOCTHU M CHEUU(PUIHOCTH OKA3aJICSI KPUTEPHIA
«YTOJILICHNE KOXKM». MeHee [IEHHBIM ¢ TOUKH 3pCHHUS
YYBCTBUTEIBHOCTH OKa3aJICSd KPUTEPHUN «CHIDKEHHUE
Backymspuzanum». Gudpo3 ObIT HanbOIEee BCTpedae-
MBIM COMYTCTBYIOIIUM (PAKTOPOM Yy MAIMEHTOK C JINM-
(ocrazom (dacrora B 8,9 pa3za BblIllIe, 4UeM B KOHTPOJIE).

370 OoTpa)kaeTcs Ha BBICOKOM 3HaYE€HHU 1yBCTBUTEIb-
HOCTH JaHHOTO mokasarens (93 %), omHako HU3Kas
cnennuUIHOCTH (45 %) He TT03BOIISIET pacCMaTPUBATh
W3y4aeMblil KPUTEPHM KaK MEPCIEKTUBHBIN.

[IpoBeneHa oneHKa KayecTBa KU3HU MAllMEHTOK
B 00eux rpynmnax (ppakirOHUPOBAHHUS TIPU TTOMOIIIH
onpocuuka EQ-5D (puc. 2, 3). CpaBHEHHE OTBETOB
JI0 U TIOCIIC JICYCHUS B KKIOU TIpyIIe ManueHTOK
1o mapHoMy Kputepuio CTbIOIEHTa AEMOHCTPUPYET
OTCYTCTBHE Pa3IMYMi MOKa3aTellel KaueCcTBa )KU3HH
NP Pa3IMYHBIX METOAWKAX (paKIHOHUpOBaHHS. B
COOTBETCTBHH C METOAMKON aHaju3a ONpPOCHUKOB
OBbUIM pacCUMTaHbl 3HAYECHUS] UHJIEKCA COCTOSIHUS JI0
U TOCTie JIYeHUS B 00€MX HCCIEIyEeMbIX Tpymax
(Tabm. 6). [lomy4ueHHBIE Pe3yIBTAThI TAKKE YKA3BIBAIOT
Ha OTCYTCTBHE CTATHCTHUYECKU 3HAUUMBIX pa3InIuii
JAHHOTO TI0KA3aTelsl MEXY TPYIIIaMHu.

ToaBmxHOCTE/ Mobility

Vxon 3a coboii/Personal care

[oBcenneBHas nesrenbHoCcTh/Daily activities
Bonb/nuckombopt/Pain/discomfort
Tperora/nenpeccus/Anxiety/depression

Cocrosiaue 3n0poBbsi/Health status

0%

B Viryamenne/Improvement

10%

B be3 m3menennit/ Without changes

20% 30% 40% 50% 60% 70% 80% 90% 100%

B Yxynmenne/ Worsening

Puc. 2. UameHeHne cocTosiHMs naumneHTok rpynnbl «2,7—40,5» no gaHHbIM aHkeT EQ-5D (undpamm oTMEYEHO KONMYECTBO NaLMeHTOK)
Fig. 2. Changes in the quality of life of patients of the group «2.7—40.5» according to the questionnaire EQ-5D (the numbers indicate the
number of patients)

ToaemwkHOCTE/Mobility

Vxox 3a coboii/Personal care

[MoBcenneBHas nesrensHocTh/Daily activities
Bonbe/ nuckomdopt/Pain/discomfort
Tpepora/menpeccus/Anxiety/depression

Cocrostaue 310poBbsi/Health status

oo

0%

B Vinyumenue/Improvement ™ be3 nsmenenuii/ Without changes B Yxymmenue/ Worsening

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Puc. 3. \ameHeHne cocTosHms naumneHTok rpynnbl «2—50» no gaHHbIM aHkeT EQ-5D (umdpamu oTMEYEHO KONMYECTBO NaLMEHTOK)
Fig. 3. Changes in the quality of life of patients of the group «2-50» according to the questionnaire EQ-5D (the numbers indicate the
number of patients)
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Ob6cy:xnenue

[TocneonepanuonHas ayueBas Tepamus B pexumMe
YCKOPEHHOTO THIO(QPAKITHOHUPOBAHUS SIBISICTCS
3(phexTHBHBIM U 0€30MaCHBIM METOJOM JICUCHUS
0onbHbIX PMOK. PekoMeHganmu BeAyImux MEeKyHa-
POIHBIX OpraHU3alUil OCHOBBIBAIOTCS B OCHOBHOM
Ha HamOoJiee KPYIMHBIX HCCIEIOBAHHUAX B JaHHOMU
obmactu UK START. OnHako mpuMEHEHHE YCKO-
peHHOro pexxuma (pakIMOHUPOBaHUS mocie PMD
MO-TIPEKHEMY OTpaHUYeHO. Pe3ynbraTel HaIIero uc-
CJI€IOBAHUs MOKA3bIBAIOT, YTO PEXHUM YCKOPEHHOTO
oG pakInOHNPOBAHHS MOYKET OBITH IPUMEHHIM KaK
IOCJIE OPTaHOCOXPAHSIONINX ONEPAnii, TaK U TOCTe
PMD, Tak kak He NMPUBOJUT K YBEIUYECHHIO YHCIIA
paHHUX U MMO3HUX JTYy4YEBbIX OCIOKHEHUNA. Hamt onbiT
HE MPOTUBOPEYHUT TaHHBIM 3apyOeKHBIX Komuter. Taxk,
B PaHIOMHU3UPOBAHHOM HCCJICIOBAHUU KHUTANCKHIX
HccieoBaTeNel Mo U3yuyeHUIo Jy4eBOW Tepanuu B
pexkuMe TUIo(PaKIMOHUPOBAHUS Yy OOJBHBIX MOCIIE
MAaCT3KTOMUHU MOTYYEHbI COMIOCTABUMbBIE PE3YIIBTAThI
C TPYIIIOH KITACCHYECKOTO (PPaKIIIOHIPOBAHHUS T10 TT0-
KazaTeJsiM o01el 1 6e3peIMBHON BEDKUBAEMOCTH
MpU OJMHAKOBBIX MOKA3aTENsIX OCTPON U MO3THEH
JIy4€BOU TOKCUYHOCTU. PaHHSS KO’KHAS TOKCUYHOCTD
III crenenu okazanachk BbIlIE B KOHTPOJILHOM Tpymne —
8 % mpotuB 3 % — B uccuexyemoit. OTeK BepxHEH
KOHEYHOCTH B IPyIIax BO3HUKAJ C OIUHAKOBOM YacTo-
Toi [19]. AHanu3 OTAANICHHBIX PE3YAbTaTOB UCCIENI0-
Baamst START Taxoke mokasai 6€301acHOCTh PeKIMa
rUnoQpakMOHNPOBAHNS B OTHOIIEHUHU (hopmupo-
Banus numpenemsl [20]. Ha dopmupoBanue oteka
BEepXHEH KOHEYHOCTH MOBJIHSIN TakKue (GaKkTOpbl, KaKk
00ITydeHHe aKCHIUTIPHOM 001acTH 1 00BEM OTIepari,
HE3aBUCHMO OT peXnMa (PpakIMOHUPOBAHUS, UTO
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KAYECTBO XXWU3HWU BOJbHbIX
MECTHOPACIMNPOCTPAHEHHbLIM PAKOM MOJIOYHOW
YXENE3bl MNOCIE KOMMNMNEKCHOIO NEYEHUA
C N1PUMEHEHUEM HEUTPOHHOW TEPAMWU

B.B. Benukas', J1.H. Banaukas', X)X.A. CtapueBa', B.E. Flonba6epr’,
H.O. NMonoga', M.10. EropoBa?

Hay4Ho-uccnegoBaTenbCKUM MUHCTUTYT OHKOMOrMK, TOMCKUI HauMOHanbHbIM MCCnefoBaTenbCKui
MeaMUUHCKUIA LeHTp Poccuiicko akagemun Hayk, . Tomck, Poccus’

Poccus, . Tomck, 634009, nep. KoonepatueHbliii, 5. E-mail: viktoria.v.v@inbox.ru’

®Irb0OY BO «Cunbupckunin rocyaapCTBEHHbIN MEAULMHCKUA YHUBEPCUTET»

MuHucTepcTBa 3apaBooxpaHeHus Poccuiickon ®enepauun, r. Tomck, Poccus?

Poccus, . Tomck, 634050, MockoBCKuUin TpakT, 22

AHHOTauus

M3y4yeHO KayecTBO XM3HWM Yy 42 MauMeHTOK C MEeCTHOPAaCMNpPOCTPAHEHHbIM PAKOM MOMIOYHON Xenesbl
T2-4N0-3MO cTagmu nocne KOMMIEKCHOIO feYeHns C MPUMEHEHMEM MyYeBOW Tepanun pasnmnyHbIMU BU-
Jamu nanyyenus. [ina oueHKkM KavyecTBa XusHu ucnonb3doBanuncek onpocHukn EORTC QLQ-30 (version 3.0)
n EORTC QLQ-BR-23. bbino nokasaHo, 4to B 0CHOBHOWM rpynne (n=20) nocne agbloBaHTHOWM HEWTPOHHON
Tepanuu, Tak Xe Kak 1 B rpynne cpaBHeHus (n=22) nocne OTOHHOW Tepanum, 0TMeYanocb He3Ha4uTenb-
HOe CHWXeHVe (h13NYecKoro n 3MOLIMOHANBHOTO COCTOSHUSA GOMbHbBIX, @ TakMe CUMMTOMBI, Kak TOLwHOoTa/
pBoTa, AUCKOMAOPT B 06nacTn nepegHen rpyaHoN CTEHKM, Obinn HeBblpaxeHHbIMU. OTMEeYeHO yBenuyeHne
nokasartensi OfbILLKN NOCne HEWTPOHHOW Tepanuu Ha 6 6annos (Mpu ncxogHom yposHe 15,0 + 5,7 6anna)
y BOnbHbBIX C COMYTCTBYHLLEN NEeroyHon naronorven. Yepes 12 mec nokasartenb OAbILKMA CHU3WUMACHA 00
5,26 £ 2,9 6anna. JlokanbHble NHeBMOMNOPO3bI |-l ctenenn anarHoctnposaHsl y 2 (10 %) n3 20 6onbHbIX
MECTHOPacNpPOCTPaHEHHbIM PakoM MOMOYHOM Xernesbl. [Nocne poToHHOM TepanMn oTMeYanocb Bo3pacTa-
Hve oablwkn Ha 11 6annos (npu ncxogHoM ypoBHe — 14,3 + 5,1 6anna), CHwKeHne ypOBHS OAbILLKM Yepes
12 mec po 7,1 + 3,1 6anna. Pa3suTtne nyyesoro nHeBmogubposa I-Il crenenn Habmoganocsb y 4 (18 %) n3
22 6onbHbIX. CHUXeHMe 0bLLero craTyca 300poBbs NOCHe NPOBeAEHMS NTydeBoOW Tepanuu B 06enx rpynnax
nccnefosaHus 6b1no ymepeHHbiM. MNocne 3aBepLueHns KOMMEKCHOIO NneveHns Yepes 12 Mec Bce NauneHTKN
C MeCTHOpacnpoCTpaHEeHHbIM PaKOM MOJTOYHON Xene3bl CyObekTBHO OTMeYanu nogbem obLuero cratyca
30opoBbs — 78,3 £ 4,2 1 70,5 + 4,8 6anna cooTBETCTBEHHO. Takum obpa3om, NpuMeHeHre nocneonepa-
LIMOHHON HEWTPOHHONM Tepanuu Ha obnacTb nepeaHen rpyaHON CTEHKM B KOMMIEKCHOM fnevyeHnmn 60mnbHbIX
MECTHOPaCNPOCTPaHEHHBIM PAKOM MOJIOYHOW XKernesbl He YBENUYMBAro YacToTy U CTeNeHb OCMOXHEHNI 1
He yXyALUano Ka4yecTBO XWU3HW NaLueHTOoK.

KnioyeBkle crnoBa: pak MOMIOYHOW Xerne3bl, fiyyeBas Tepanus, HEMTPOHHasA Tepanus, MeCTHbIA peLuanBs,
JnyYyeBble peakLun, Ka4eCcTBO XU3HU.

#=7 Benukas Buktopusa BanepbeBHa, viktoria.v.v@inbox.ru
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QUALITY OF LIFE OF PATIENTS WITH LOCALLY ADVANCED
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Abstract

Quality of life of 42 patients with locally advanced breast cancer (T2-4N0-3MO0) after combined modality
treatment including either neutron therapy or photon therapy was studied. The EORTC QLQ-30 (version 3.0)
and EORTC QLQ -BR-23 questionnaires were used. A slight decrease in the physical and emotional state and
nausea/vomiting were observed in the group of patients who received neutron therapy (n=20) as well as in the
group of patients who received photon therapy (n=22). In patients of the neutron therapy group, an increase in
the index of dyspnea by 6 points (with the baseline index of 15.0 £ 5.7 points) was observed. The dyspnea index
decreased to 5.26 £ 2.9 points 12 months later in patients having no evidence of disease progression. Local
pulmonary fibrosis was diagnosed in 2 (10 %) of 20 breast cancer patients. In photon therapy group patients,
an increase in the index of dyspnea by 11 points (with the baseline index of 14.3 + 5.1 points) was observed.
In 12 months, the dyspnea index decreased to 7.1 + 3.1 points. Local pulmonary fibrosis was diagnosed in 4
(18 %) of 22 patients. Amoderate decline in the general health status was observed in both groups of patients
after neutron therapy delivered to the anterior chest wall. However, all patients with locally advanced breast
cancer subjectively noted the rise of the general health status 12 months after completion of treatment (78.3
+ 4.2 points, respectively). Thus, postoperative neutron therapy delivered to the anterior chest wall did not

increase the frequency of complications and did not affect the quality of life of breast cancer patients.

Key words: breast cancer, combined modality treatment, radiation therapy, neutron therapy, local

recurrence, radiation-induced damage, quality of life.

Beenenne

B Poccun B cTpyKType OHKOIOTHUECKOH 3a00-
JICBAEMOCTHU CPEIH JKCHIIMH PAK MOJOYHOHN >Kee3bl
3aHMMAaeT nepBoe MecTo, cocTanisast 21 %. AbcomioT-
HOE€ YHCJIO JKCHIIHH, 3a00JIeBIINX PAKOM MOJOYHOM
xene3bl (PMIK) B Poccun B 2016 1, cocraBmio 68 547,
abconroTHOE ymncio ymepmmx — 22 248. YacTtora
MECTHOPACIIPOCTPAHEHHOTO PAaKa MOJIOYHOH KeJe3bl
(MP PMX) octaercst Ha BBICOKOM YPOBHE, COCTaBIIAA
20-25 % [1].

Knuandeckas ocobennocts MP PMIXK 3akiro-
4aeTcs B BBIPAKEHHON CKJIOHHOCTH K OBICTPOMY
METacCTa3UPOBAHUIO K MECTHOMY PEIIUINBUPOBAHUIO,
MO9TOMY KOMIUIEKCHOE JIeUeHHE TpeOyeT MPUMEHEHHUS
BCEX CYIIECTBYIOINX METOJIOB: XUPYPrHUECKOTO, JIy-
YEeBOI0, XUMHOTEPANEBTUYECKOTO U TOPMOHAIBHOTO
[2]. Kaxxap1it MeTO] B OTAETBHOCTH MM B COBOKYTI-
HOCTH BiusieT Ha kKadecTBO xu3HH (KXK) OonbHBIX.
VY 3HaUUTENBHON YAaCTH MALlMEHTOK BBIITOJIHEHHE
pazuKaibHOW MAacTIKTOMHMHU OKa3bIBAET IOCTOSHHBIN
TpaBMupyromuit 23pdexT. [I[poBencHre XUMHOTEpaiH
4acTO COIPOBOXKJAETCSI TOLIHOTOM, PBOTOH, PaHHEU
MEHOIIay30H, IeMPECCUBHBIM COCTOSHUEM, KOTOPbIE
OTPULATEIBHO OTPAXKAIOTCSI HA KaYECTBE KU3HH MaLH-
enTok. [locye mydueBoii Tepanvu HaOIIOMAIOTCS pAaHHHE
WM TIO3[THUE JTy4YeBbIE OCTIOKHEHNS, IOCTABIISIONTINE
0osbHBIM JTucKoMbopT [3, 4].
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OnnHako NpUMEHEHHE abIOBAHTHOM JTyUeBOU TEpa-
riu (JIT) B komrutekcHoM jtedern MP PMOK cHmkaer
PHCK JIOKOPETHOHAPHBIX PEIUINBOB [5], HO TIO BIHA-
HHEM MPOBOIUMOH SIEKTPOHHOW, (POTOHHOM Teparun
BO3MOKHO Pa3BUTHE PAAUOPE3UCTEHTHOCTH OITYXOJIH,
YTO CO3JACT TPYAHOCTH B JaJIbHEUIIEM JIedeHUH [6].
IIpeononers pa3BUBIIYIOCS PaAUOPE3UCTEHTHOCTD
MO3BOJISIET TIPUMEHEHUE OBICTPBIX HEHTPOHOB, KOTO-
pBI€, SBISASCH MIIOTHOMOHU3UPYIOIIUM HU3ITYyYCHHUEM,
UMEIOT CBOM PaJHO0MOIOTHYECKHEe 0COOEHHOCTH H
B TO K€ BpeMs XapaKTePU3yIOTCs MOBBIIIEHHOW Ya-
CTOTOM JIy4€BBIX ITOBPEXKICHUN HOPMAJIbHBIX TKAHEU
[7]. JaHHBIX O BAUSHUM HEUTPOHHOM TEpamuu Ha
opraHu3M OOJIBHBIX HEMHOTO. M3BecTHO, 4TO Mpu-
MEHEHHUE TPeIoNepallMOHHON HEUTPOHHOU Tepanuu
Ha 00J71acTh MOJIOYHOI *kKene3bl y 0ompHBIX MP PMOK
He yxyamaio KX [8].

KayecTBO *U3HH OOJIBHBIX SIBISCTCS OJHHM H3
OCHOBHBIX KPUTEpPHUEB OIEHKH I(PPEKTUBHOCTH
MPOBOJMMOTO JICYEHUS] HAPSAy C TPaauLIMOHHBIMU
KIIMHUYECKAMU TTOKA3aTEISIMU (HETIOCPEICTBCHHBIMU
U oTHaneHHbIMU pe3ynbratamu). Ouenka KK mpen-
CTaBIIseT COOOW IPOCTON M HAJIEKHBIH METOJI N3yde-
HUSI COCTOSIHUS 3[I0POBBS YeIOBEKa, OCHOBAaHHBIN Ha
CyOBEKTHBHOM BOCIIPHSITHH U TAIONITUI HHTETPAIbHO-
IU(PPOBYIO XapaKTEPUCTUKY €ro (PU3HUYECKOTO0, IICH-
XOJIOTUYECKOTO U COIMAILHOTO (PYHKITMOHUPOBAHUS
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[9]. B HacTos1ee BpeMsi UMEETCS MHOTO OITPOCHUKOB,
MIPUMEHSIONNXCA B OHKoJoruu. Hanbomnee pacmpo-
CTPAHCHHBIMU SIBIISIOTCSI: aMEPUKAHCKHIA OTMPOCHUK
FACT-G (Functional Assessment of Cancer Ther-
apy-General) u esponetickuii — EORTC QLQ-C30
(Quality of Life Questionnary-Core 30 of European
Organisation for Research and Treatment Cancer) [10].
Uzyuennto KK y oHKOOTHYEeCKHX OONBHBIX MOCBSI-
IICHO OTPOMHOE KOJTuecTBO Imyonukarwii [ 11-13]. Ho
MIpH TPOBEJICHINH HEUTPOHHOW Teparuu Ha O0JIacTh
nepeHel rpyAHOM CTEHKH B KOMILJIEKCHOM JIEYEHUHU
y 6onpHBIX MP PMXK KK OonbHBIX HE M3y4Yanoch.

Lennb uccsienoBaHUs — U3YYUTh KAUECTBO KU3HU
OOJIBHBIX MECTHOPACIIPOCTPAHEHHBIM PAKOM MOJIOU-
HOM KeJe3bl Kak KPUTEPHUH OIEHKH 2(PPEKTUBHOCTH
KOMIIJIEKCHOTO JICYCHHSI C HCTIONTb30BAHUEM 8 TbIOBAHT-
HOHI HEUTPOHHOU Tepanuu.

MarepuaJj 1 MeTObI

B uccnenoBanue BxitodeHo 42 manueHTkn MP
PMX T2-4N0-3MO0 B Bozpacte 38—70 net (cpenuuit
Bo3pact — 51,6 = 2,2 roma), KOTOPHIM ITPOBOTUIOCH
komruiekcHoe Jieuenne B HUM onkonornn Tomcko-
ro HUMII ¢ 2003 no 2018 1. mo cxeme: 2-3 Kypca
HEO0aIbIOBAaHTHON XMMHOTEpANNH, paJAuKaIbHas Ma-
CTAKTOMUSL, 3—4 Kypca aAblOBAHTHOM XUMUOTEPAIHH,
TOPMOHOTEpANUs MO MOKA3aHUSAM, JUCTAHLMOHHAS
Jy4eBasl Tepanusi Ha 30HbI PETMOHAPHOTO THUM(OOT-
toka, COJl 40—44 I'p u nmy4eBas Tepanusi Ha 00IaCcTb
nepeanei rpyaHoii crenku. Cpequuii nepruoa Hadro-
nenus — 8 + 1,4 roga. B 3aBucMMOCTH OT BHj1a HOHH-
3MPYIOIIETo 3TyYEeHUs Ha 00JIacTh IepeTHeN TPy THOM
CTEHKH MallMEHTKN ObLTH pa3/ieieHbl Ha TPYIIIHL.

HUccnenyemas rpynma (n=20): mocneonepanroHHas
Heirponnas tepanus, PO/ 1,6—1,8 Ip, 3—4 ceaHca,
CO/1 20,0-32,0 uzol'p. Xumuorepanus: CAF/FAC
(n=10), mokcopybunuu + takcorep (n=7), TOKCOPY-
OunuH + naknurakcen (n=3).

I'pynma cpaBHenus (n=22): mocieorneparroHHas
JMUCTAHIIMOHHAS JIydeBas Tepanusi (POTOHHBIM H3ITy-

gyenuem: POJ1 2,0 I'p, CO/1 4044 I'p. Xumuorepanus:
CAF/FAC (n=8), nokcopyburus + takcorep (n=10),
JIOKCOpYOUIUH + makimuTakceln (n=4).

M3yuenune xauecTBa )Ku3HHU y 0016HEIX MP PMIK
nocjie KOMIUIEKCHOTO JICUSHHUsI C IPUMEHEHHEM Hel-
TPOHHOH Tepanuy NPOBOJMIOCH B paMKax MEXIyHa-
POITHOTO MPOTOKOJIa C €BPONEHCKON OpraHnuzanuen
uccienoBanus u ieueHus paka (EORTC). Mcmonb3o-
BaH HanOoJee 9yBCTBUTEILHBIH MPH OHKOJIOTUYECKUX
3aboneBanusix oomui onpocHruk EORTC QLQ-C30
(version 3.0) u crierududeckuii st 60mpHBIX PMK
QLQ-BR23. Kpome (hyHKIIMOHAIBHBIX ITapaMeTpOB
B HccaenoBanun y 6omsHbEIX MP PMIK mpoBoamiach
OLIEHKA CHMIITOMOB, TAKUX KaK yTOMJICHUE, TOLIHOTA/
pBoTa, 6017b, AUCKOMQOPT B 00JIACTH NIEpeAHEH TPY-
HOW CTEHKH, OJIBIIITKA.

AHKETHpOBaHHE BBITIOIHIOCH 10 Hadala mocie-
ONepalMOHHOM JIy4eBOU Tepanuu, ocie €€ OKOHYA-
HUS, a Takxke yepe3 6 1 12 Mec nocie KOMIIJIEKCHOTO
JedeHusl. YKa3aHHbIE KOHTPOJIBHBIE TOUYKH SBISLTUCH
ONITUMAJIBHBIMU IS OIICHK! (DYHKITHOHAITBHBIX U CHM-
NTOMAaTHYECKUX MEPEMEHHBIX. [IPOIIEHT MPOITyCKOB Ha
nocJeHeld KOHTPOIBHOW TOYKE B M3y4aeMbIX IPYII-
nax ObUT MUHUMAJTBHBIM U COCTaBHWII: B HCCIIEyEeMOM
rpynme 6oxpHBIX MP PMXK — 5 %, B rpymnme cpas-
Henust — 4,5 %. Cpoku npoBeieHUs] aHKETHPOBAHUS
OBUIN COTIOCTABHMBI C KIIMHUKO-(DYyHKIIMOHATbHBIMU
pe3yabTraTaMu.

Craructudeckasi 00padOTKa TaHHBIX aHKETHPO-
BaHHS MMPOBOJIMIIACH C TOMOIIBIO CPETHUX 3HAUCHHUN
nokasareseil W makera mporpamm «Statistica for
Windows» Bepcus 6.0. locTOBEpHOCTb pa3IHyHii BbI-
CUUTBIBAJIACH 110 «t» KpuTepuro CthioeHTa. Pazmmans
CUHMTAIINCH TOCTOBEepHBIMHE TTpH p<0,05.

Jlis OLeHKH BIMSIHUSL W3ITyYeHHs Ha JIETOUHYIO
TKaHb 70 Hayaua W MOCie JIydeBOH Tepanuy IpOBO-
JTUIIOCH UCCIieIoBaHUe (DYHKIIMH BHEIITHETO JIBIXaHUS B
OCHOBHO rpymme (HeiiTporHas Tepamus) y 12 (60 %)
u3 20 OOJBHBIX W B rpynime cpaBHeHUs ((HOTOHHAsS
Tepanus) y 9 (41 %) uz 22 6onpabix MP PMIK.

Ta6nuua 1/Table 1

MokasaTenu pyHKUMOHanNbHbIX WKan (husnyeckoe U IMOLMOHANBHOE COCTOSIHUE)
(EORTC QLQ-C 30 version 3.0)

Values of functional scales (physical and emotional function) (EORTC QLQ-C 30 version 3.0)

®DusnuecKoe COCTosHUE/
Physical function
Merton neueHus/

Type of treat- epes 6
T Mo JIT/ ITocne JIT/ mec/
Before RT After RT After 6
months
Heiirponnas
Tepanms/ 75+2,6 72+3,5 78 +£3,1
Neutron therapy
®doroHHas Tepa-
st/ 74 +3.2 67+4.2 73£2,9
Photon therapy
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DMOILMOHAIILHOE COCTOSHUE/
Emotional function

UYepes UYepes 6 UYepes 12
12mec/ Jo JIT/ Tocne JIT/ Mmec/ Mmec/
After 12 Before RT After RT After 6 After 12
months months months
80+2,8 853+29 84,6+4,6 902+2,7 92,1+23
77+£2,7 87,2 +3,1 722+39 89,1+2)5 913+22
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PesyabTarsl

Ucxomubie mokazatenu (PU3MUeCKOTO W SMOIHO-
HaJIBHOTO cocTostHusI OombHBIX MP PMIK B 00eux
HCCIIETyEeMbIX IPYIIax 10 IPUMEHEHHSI HEUTPOHHOM 1
(horoHHO Tepariny ObLIH 00YCIIOBIICHBI IPOBEACHUEM
KypPCOB HE0aTbIOBAHTHON XUMHUOTEPAITUH, PATHKAITb-
HOH MAaCTAKTOMMH U aJIbIOBAHTHON XUMHUOTEpAIUU
(tabm. 1). [Tocne mpoBeneHwst Ty4eBoOi Tepariu B 00e-
WX TPYyTIax OTMEYAIOCh HE3HAYUTEIbHOE CHIDKEHUE
roka3aresneil pU3NIecKoro COCTOSTHHS.

OpHako Mmokasareiah IMOIIMOHATBHON cephl 3Ha-
YUTENILHO CHU3MIICSA (Ha 15 6aJuToB) OCIIE IPOBEICHHUS
(hOoTOHHOI Teparuu, T.K. JJIUTEIbHOCTh CTAHJAPTHOTO
Kypca JUCTaHIIMOHHOM JTy4eBOW TEPAITUH COCTaBIISLIIA
1 Mec. 3a 3T0 BpeMsl y NAMEHTOK HAYMHAJIY MOSIBIISITh-
s IPU3HAKHY Pa3APaKUTEILHOCTH, HEPBO3HOCTH, UTO,
0€3yCII0BHO, CKa3bIBAJIOCh HA K3MEHEHUH TICUX03MO-
LHUOHAIBHOTO cocTosiHus. Yepe3 6 u 12 mec mocie
KOMILUIEKCHOTO JIEYEHUSI B 00EHX TpyIax HaOro-
JTAJIOCh BOCCTAHOBJICHUE TIOKa3aTesell (PU3NIECKOTO
U OMOITMOHAILHOTO cocTosiHus. llomydeHHble HaMu
Pe3yIBTaThl COTIACYIOTCS C JIAHHBIMHU JTUTEPATYPHhI 110
n3yueHnro KK y 6omsabprx PMIK m0C1€ aproBaHTHO#M
TydeBoit Tepanuu [14].

[Ipu u3yueHnM JaHHBIX aHKET CHSIIUPUUHOTO JIIS
oonbHbIX onpocHrka EORTC QLQ-C30 (version 3)

CJIeyeT BBIJCTUTh TaKOM MoKa3areib, KaK OJBIIIKA.
Bo-nepBrIx, y 001bHBIX 00€UX TPyNI HA MOMEHT
Jy4eBOH Tepamuu MOJIOYHAs XKejie3a ONEepaTHuBHO
Oblya ymanieHa, 9YTO CO3AaBaJIO ONM30CThH JIETOYHOM
TKaHU TpU OONyYeHUM TepenHell TPYIHON CTEHKH,
BO-BTOPBIX, IIPU IPOBEJCHUU HEUTPOHHOHN TEparuu
KOJITUMATOP OOJIydeHHUs: OBICTPBIMM HEUTpOHAMU
pacnonaraics NEpHeHANKYISIPHO I'PyAHON CTEHKE,
B-TPEThUX, Y HEKOTOPHIX OONbHBIX M0 Hadanma HT
MMeJach COITyTCTBYIOIAsA JIETOYHAS TATOJOTHSI.

Tak, y 7 (58 %) n3 12 GONbHBIX 10 HEUTPOHHOU
Tepanuy rokasaresn (PyHKIUU BHEIIHETO JIbIXaHUs-
OpuTH B HOpME, Y 5 (42 %) manneHToK uMenach co-
MyTCTBYIOIIAs JIETOUHAs MATOJOTHS — XPOHUYECKHH
OpoHxHT BHE obocTpenus (n=4) win OpoHXHaIbHAS
actMa Jierkoit crenern (n=1). [Tocie agbrOBaHTHOM
HelTpoHHOU Teparmuu y 5 (42 %) u3 12 6ompHBIX MP
PMIK ormeueHsl ierkue HapyLeHUs! BEHTWISLIAN 10
oOcTpyktuBHOMY THIly | cTenienu, y 4 (33 %) O0JIbHBIX
C HAJIMYHMEM COIYTCTBYIOIIEH JIETOYHON MATOIOTHH —
no obcrpykruBHoMmy THmy Il crenenu. Y 3 (25 %)
OOJIBHBIX TTOKa3aTeNy (DYHKIMU BHEIIHETO JIbIXaHUS
MOCJie HEUTPOHHOM TEpanuu OCTAIIUCh B HOPME.

B rpynmne cpaBuenusi y 3 (33 %) u3 9 601bHBIX 10O
(OTOHHOH Tepanuu 1moxaszareny (pyHKIUN BHELIHETO
JBIXaHUA ObUTH B HOpME, ¥ 6 (67 %) — numenack co-
MYTCTBYIOIIAS TATOJIOTHS B BHJIE XPOHUUECKOTO OPOH-

il OcHosHas rpynna/Main group
25 /\%\ ——pynna cpasHeHua/Control
20 — Group
1
10
7
5 5
0 T T T Puc. 1. JuHamuka cumMnTomMaTnm4eckoro no-
Do NT/Before RT Mocne NIT/After Yepes 6 Yepes 1 kasaTens (ofbllwkm) y 6onbHbIX MP PMXX
RT mec./After 6 roa/After 12 Fig. 1. Changes in a symptomatic parameter
matE maithE (shortness of breath) in patients with locally
advanced breast cancer
90
80
78
. /// 70
>0 42
80— —ndD
38
30
20 OcHosHasn rpynna/Main group
10 Fpynna cpasHetius/Control Group Puc. 2. OBLmit CTaTyC 300POBbS Y BOMbHbIX
0 MP PM>X nocne KOMMNNEKCHOro neveHunsi ¢
' ' ' ' UCMOSb30BaHNEM PasnuYHbIX BULOB fNyye-
[o NT/Before RT Mocne /IT/After RT Yepes 6 Yepes 1 rog/After BOW Tepanuu
mec./After 6 12 months Fig. 2. General health status in patients
months with locally advanced breast cancer after
radiotherapy
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Ta6nuua 2/Table 2

MokasaTtenb cuMnTOMaTU4eCKoW LWKanbl (BMckoMdopT B 06nacTn nepeaHen rpyaHON CTEHKN)
(EORTC QLQ-BR 23)

Values of symptomatic scale (discomfort in the anterior chest wall) (EORTC QLQ-BR 23)

JluckoMbopT B 0611acTH NepegHei rpyAHON CTEeHKH/

Meron neueHws/

Discomfort in the anterior chest wall

Type of treatment Jo JIT/ ITocne JIT/ Yepes 6 mec/ Yepes 12 mec/
Before RT After RT After 6 months After 12 months
Heiitpornas reparms/ 8,7+2.,6 11,3427 33+13 1,24 0,6
Neutron therapy
Poronnaz Tepanis/ 10,2 42,3 14,4 +£2,6 53407 24408

Photon therapy

xuta BHe obocTpenus. [locie okonuanus GpoToHHON
Tepanuy y Bcex 9 MalueHTOK OTMEUaINCh HapyILICHUS
BEHTHJISIIIAY JIETKUX: Y 4 (44 %) — 10 00CTPYKTHBHOMY
tuny | crenenn, y 5 (56 %) nanueHTok ¢ HATUYUEM
COIYTCTBYIOILEH JIETOYHOH MTaTOIOTHH — IO 0OCTPYK-
tuBHoMy Tuny II crenenu. Kpome toro, nocne Heil-
TPOHHOM Teparuy OTMEYAJIOCh BO3PACTaHNUE YPOBHS
OJIBIIITKY Ha 6 6AJTOB MPH UCXOAHBIX 15,0 £ 5,7 6arnna,
a mocine GoronHoi Tepanuu — Ha 11 GayioB, mpu uc-
xomHOM — 14,3 £ 5,1 6amna (puc. 1). Bcem 60bHBIM
Obu1a Ha3HAY€Ha IPOTUBOBOCIIAJIMTENIbHAS TEPAIus ¢
MOJIOKUTEIBHBIM YD PEKTOM.

Uepes 3—6 mec u uepe3 1 roj HaOIrOIaIach TCHICH-
LS K CHIDKCHUIO YPOBHSI OJIBIIIKK B 00EUX Ipymmax.
IIpu sToM mocne agblOBaHTHONW HEUTPOHHOU Tepa-
mn y 2 u3 5 6ompHEIX MP PMIXK ¢ comyTcTByromei
JIETOYHOW TATOJIOTHEH PEeHTTEHOJIOTHYECKH ObLIH
JMarHOCTUPOBAHBI JIOKaJbHbIE MTHEBMOGUOPO3HI
I-1I crenenu. B rpynmne cpaBHeHuUs: pa3BUTHE JTyde-
Boro mHeBMOGuOpo3a I-1I crenenn HabIIOMAIOCH Y
4 (18 %) u3 22 GONBHBIX, HE3aBUCHMO OT HAJTMYHSI MIIH
OTCYTCTBHS B aHAMHE3€ COIyTCTBYIOLICH JIETOYHON
MaTOJIOTHH.

YuuTeIBas CHIBHOE MOBPEKIAOIIEE ACHCTBHE
HEUTPOHHOM TEPAIIMK, Mbl U3Y4YHJIM CUMIITOMBI CO CTO-
POHBI HEOCPEACTBEHHO 30HBI 00ITyueHHUs (TIepeiHeH
IPYAHOHN CTEHKH) U COIIOCTABUIIN C PA3BUTHEM JIyYEBBIX
peaKIii KOKA U TIOAKOKHOW KIIETIATKH (OTPOCHUK
EORTC QLQ —BR-23). B ofeux n3ydaembIX TpyI-
nax A0 MPUMEHEHHS Jy4eBOW Teparnuu OTMEYaIHCh
IuckoM(popT B 00NacTu MepeaHeidl TpyaIHON CTEHKH
U TIOBBILICHUE TUIIEPUYyBCTBUTEILHOCTH, CBSI3aHHBIC
C MPOBEJAECHUEM paJuKalibHOM MacTakToMuu. [locie
HEWTPOHHOM Tepalnyuy OTMEYAIOCh YBEJIMUEHUE JJaH-
HOTO MoKazaresst Ha 3 OaJuia, B rpyIiie CpaBHEHUs — Ha
4 6aina (tabm. 2). B ocHOBHOII rpyriiie HaOMOIaIICh
ocTpsle mydeBsie peakuuu [-11 crenenn y 4 (20 %) MP
PMX, y 1 (5 %) — Il crenienu; B TpyIine CpaBHEHUS —
y 5 (23 %) 6onbubix — I-1I crenenn, y 1 (5 %) — 111
crerieru (mo RTOG/EORTC).

OO6mwuit craryc 3m0poBbs (mkana EORTC QLQ-
C30) sBisieTcs eriie OAHUM MTOKa3aTeNIeM, OIIPEAeIsio-
uuM KK, Tak, no Hadana mydeBoi Tepanuu (mocie
MIPOBEJCHUS HE0aIbIOBAHTHOM XMMHUOTEPAIINH, PAIH-
KaJIbHOM MacT3KTOMUH, aTbIOBAHTHON XUMUOTEPAIINH )

38

00N CTaTyC 3I0POBbS OBLT HEBHICOKUM: B OCHOBHOM
rpynme — 42,3 + 4,9 6amna, B rpynie CpaBHEHUS —
44,5 + 5,2 6anna. [locie mpoBeaeHus aTbIOBAHTHOM
Jy4eBOW Tepanuu B 00CUX IpyNIax OTMEYalioch
yMepeHHOEe CHI)KEHHUE JIaHHOTO TToka3zareis. OHaKo
gepe3 12 mec Bee manmentku ¢ MP PMIK cyObexTHB-
HO OTMEYalli MOJAbeM OOIIETO cTaryca 3A0POBbs 10
78,3 +4,2u70,5 + 4,8 6ami1a cCOOTBETCTBEHHO.

Oo6cy:xneHue

HecMmotps Ha cuiibHOE MOBpeKaarolee 1eiCTBUe
HEWTPOHHOM Teparuu 1 00TyueHUE EPICHANKYIISIPHO
pacIoJIOKEHHBIM K IPYJHON CTEHKE KOJIIMMAaTOPOM,
y 6omeHEIX MP PMIK HEe oTMEueHO TTOBBINIICHHE Ya-
CTOTHI M BRIPQXKEHHOCTH OOIINX M MECTHBIX JTY4EBBIX
peaxkuuil HOpMaJbHBIX TKaHEU. bOJIbIIYIO POJIb 31€Ch
CBITPAJI0 MHOXKECTBO (DAKTOPOB: YITyHUIIIEHHE IIAaHUPO-
BaHUs HeUTpoHHOU Tepanuu ¢ KT-pasmeTkoit mosei
o0y4yeHusi, 0003HaUEHHE KPUTHIECKUX OPTaHOB H
pacyer Ha HUX JI030BOW Harpy3KH OT OBICTPBIX HEH-
TpoHOB. K ToMy ke MeToaMKa U PeXUM OOIydeHHUs
OBICTPBIMU HEUTPOHAMH IPEATIONArA0T, UTO JIydeBast
Teparnus MIPOBOANTCS 2 pa3a B HEIl C HHTEpBaIoM 48
u 72 4, a CO/] 3a 3—4 ceanca HEUTPOHHON Tepanuu
cocrasnseT 20,0-32,0 uzol p. ITpu 3TOM Ha J1erounyo
TKaHb NPUXOAUTCS ToNbKO 16,5-27 uzolp. B rpynmne
CPaBHEHU:, HECMOTPSI Ha TILATEIbHOE IUIAHUPOBaHKE
00ITyYeHHsI, TI0 BCeM KaHOHAM CTaHJapTHOTO JICUCHHS,
CO[l cocraBnsier 40—44 I'p. Cnenyetr OTMETUTH, UTO
TOJIEpaHTHasl 103a JIerouHoi TkaHu paBHa 30—40 I'p.
Taxoke ObIIO ITOKA3aHO, YTO IIOCJIE a{bIOBAHTHOM HEl-
TPOHHOM Tepanuu, Kak 1 1mocie GOTOHHOW Teparu,
OTMEYaIOCh HE3HAUYUTENFHOE CHIKEHUE (PU3NUECKOTO
¥ SMOLIMOHAIBHOTO COCTOSTHHUS OOJIBHBIX, @ TAKUE CUM-
MITOMBI, KaK TOIITHOTA/pBOTA, TUCKOM(OPT B 00JIACTH
TepenHel TPyIHOU CTEHKH, OBLTH HEBBIPAXKCHHBIMH.

3akJilouenue

Takum oOpazoMm, Ha OCHOBaHUU IMPOBEACHHOTO
AHaJM3a JIaHHBIX, TIOJYYEHHBIX C IOMOUIBIO AHKET-
ompocankoB EORTC QLQ-C30 u EORTC QLQ-
BR23, moxHO caenaTh BBIBOJ, YTO MPUMEHEHUE
nocaeonepauroHHod HT B KOMIUIEKCHOM Ji€UeHUU
o6ompHEIX MP PMOK He yBenmnumBaao 4acToTy M CTe-
IeHb ocnoxHeHui 1 He yxyamano KK nanuenrok.
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Abstract

Introduction. In accordance with UICC and AJCC 8th edition TNM classifications, there is a strong evidence
for division of oropharyngeal squamous cell carcinoma (OPSCC) into 2 molecular subtypes by HPV-status
with distinct prognosis depending on biological differences. Such a division leads to differences in staging
OPSCC and in future it will lead to implementation of preventive measures and new therapeutic strategies
against HPV-positive cancer. Aim of the study: to assess the clinical and prognostic significance of the
combination of P16, a surrogate marker for HPV-positivity, and high proliferative activity in patients with
oropharyngeal carcinoma. Material and Methods. Immunohistochemical (ICH) analysis with monoclonal
antibodies specific for P16 and Ki67 proteins was used to detect expression patterns in the formalin-fixed,
paraffin-embedded tumor samples obtained from 104 patients with squamous cell carcinoma of the tongue
and oropharynx, treated at Oncological Dispencery Ne 1 in Krasnodar from 2011 to 2016. HPV-positive
status was determined if more than 70 % of tumor cells had moderate or strong nuclear and cytoplasmic
P16-staining. High index of proliferative activity (PA) was detected if more than 50 % tumor cells expressed
Ki67 nuclear antigen. Results. P16-positivie status was associated with tonsillar cancer (p=0.002), female
gender (p=0.015), age <60 years (p<0.001), non — keratinizing morphology (p=0.022), and high index of PA
(p=0.01).The combination of P16=70 % with high PA demonstrated correlation with tonsillar cancer (p<0.001),
female gander (p=0.015), age under 60 years (p<0.001) and non — keratinizing morphology (p=0.012). HPV-
positive patients and patients with a combination of P16270 % and high index of PA at N1-2 had an overall
survival benefit (p=0.021). Conclusion. The correlation between IHC-complex for P16270 %/Ki67>50 % and
clinicopathologicl parameters and overall survival confirms the biological features of HPV-associated cancer.
The evaluation of this IHC-complex can increase the diagnostic accuracy of IHC-analysis of HPV-status and
predict the prognosis of patients with OPSCC.

Key words: head and neck cancer, squamous cell carcinoma, human papillomavirus, P16INK4a-expression,
Ki67-expression.
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AHHOTauus

BeepeHue. Mo knaccngpukaumm TNM UICC/AJCC 8-ro nepecmoTpa npeanaraerca pasgenutb opodapuH-
reanbHyI0 NOCKOKNETOYHYIO KapUMHOMY Ha 2 MOMekynsapHbix noatuna no BlMY-ctatycy ¢ pasnuyHbiMu
KMUHUYECKMMM N MPOrHOCTUYECKNMUN XapaKkTepucTkamum BBuay bruonornyecknx ocobeHHocTen. Tak, metotcs
OTNNYMA B NOAXOAAX K CTaanpoBaHMIO OpodapuHreanbHOro paka, u B byayLiem a1o npuMBeaeT K peanusaunm
NPoMNakTUYeCKMX MEPONPUATUIA U BHEOPEHNIO HOBbLIX TepaneBTUYeCKUX cTpaTternii B oTHoLueHun BIMY-
no3nTMBHOIO paka. Llenb nccnepoBaHnsa — OLEHUTL KIMHUKO-NPOrHOCTUYECKYIO 3HaYMMOCTb KOMBUHaLmn
cypporatHoro mapkepa BlN4-no3utuBHoro cratyca P16 ¢ Bbicokown nponudepaTvBHON aKTUBHOCTbIO Npu
opochapuHreansHom pake. Matepman n metoabl. VIMMYyHOrMCTOXMMWUYECKUI aHanM3 BbIMOMIHEH C MOHO-
KnoHanbHbIMK aHTUTENnamu k P16 n Ki67 Ha cpesax ¢ napaduvHOBbLIX rMCTOBNOKOB OMyxoneBbix 06pasLoB
104 GOMbHbLIX NMOCKOKMETOYHBIM PAKOM SA3blka M POTOrMOTKW, NpoxoamBLLuX reveHne B [BY3 KOO Ne 1
r. KpacHopapa B 201116 rr. P16-nonoxutensbHbIn cTaTyc onpeaensany npn yMepeHHoM Ui CUbHOM SAEPHOM
1 uMTonnasmMaTM4eckom okpalumsaHum 6onee 70 % onyxonesbiX KNETOK. BbiCokuin nHaekc nponudepaTnBHOm
aKTUMBHOCTW ycTaHaBnueancs, ecnu 6onee 50 % onyxonesbIX KNETOK MMeNu SAepHOe OKpalLMBaHUe aHTUreHa
Ki67. Pe3ynbTtartbl. P16-n03UTUBHLIV cTaTyc ObiN CBSI3aH C pakoM HEGHbIX MuHAanuH (p=0,002), xapakTtepeH
ans xeHwuH (p=0,015), accounmporaH ¢ Bo3pactoM monoxe 60 net (p<0,001), mopdonorumen 6e3 oporose-
Hus (p=0,022), Bbicokon nponudepaumen (p=0,01). CoyetaHne P16-no3nTMBHOrO cTatyca ¢ BbICOKON Npo-
nudepaumen NpogeMOHCTPUPOBANo KOPPEnALUMo ¢ pakoM HEGHbLIX MMHAaNMH (p<0,001), >keHCKnuM nonom
(p=0,015), Bo3pactom monoxe 60 net (p<0,001) n mopdonorunen 6e3 oporoseHus (p=0,012). BMNY-no3utmeHbIE
OonbHble 1 NaUMeHTbl ¢ KOMBUHaumen P16-no3MTMBHOIO ctatyca 1 BbICOKOrO MHAEKCa NponvdepaTnBHON
aKTMBHOCTM C MeTacTazamun numdarundeckmx y3nos (N1-2) nmenn 6onee BbiCOkMe nokasatenu 3-netHewn
obwen sbbkmBaemoctn (p=0,021). BoiBoa. Koppensauma UIMXkomnnekca P16-no3MTUBHOCTU U BbICOKON
nponudepaTMBHON akTMBHOCTU C KIMMHUKO-MOPEONOrM4eCcKMMmn 0COBEHHOCTAMM 1 0BLLEN BEIKMBAEMOCTLIO
noarteepxaaet ocobeHHocTn Gronorum BrN4Y-accouunpoBaHHoro paka. ViccnegosaHme KOMOGMHaLMM MHAEKCa
nponudepaTMBHON akTMBHOCTU B AOMOMHEHME K CypporaTHoMy mapkepy BlMNY-ctaTtyca npusegeT K noBblLLe-
HUIO AuarHoctmuyeckon TodHocTn UIMX-aHanusa BlMY-ctaTtyca n no3sonuT onpeaensiTe NPOrHo3 naumMeHToB
C NSIOCKOKMNETOYHbIM PAKOM rofoBbl U LUEN.

KnioyeBble crioBa: pak ronoBbl U Leu, NMOCKOKeTO4YHasA KapLuMHOMa, BUPYC NanuniomMbl YenoBeka,
P16INK4a-akcnpeccus, Ki67.

Introduction

Head and neck squamous cell carcinoma (HNSCC)
is the 5" most common malignancy and the 8" leading
cause of cancer-related death worldwide [1, 2]. More
than 600, 000 new cases of HNSCC are diagnosed
annually. In Russian Federation, 5607 cases of pha-
ryngeal cancer were registered in 2018 year. In the
Krasnodar region, the South of Russia, 245 cases of
pharyngeal cancer were diagnosed in the previous year.
The 1-year mortality rates in Russia as a whole and
in the Krasnodar region remained dramatically high,
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being 41.5 % and 45.5 % respectively [3]. Further
studies dealing with the development of new treatment
strategies and prognostic markers are required.
Tobacco smoking and alcohol consumption are the
most important risk factors for HNSCC. In addition,
human papillomavirus (HPV) infection plays a causal
role in HNSCC [4, 5]. Oropharyngeal squamous cell
carcinoma (OPSCC) is strongly associated with HPV
infection. The majority of HPV-related OPSCC cases
are caused by HPV16 (50-90 %) [6]. The incidence
of oropharyngeal squamous cell carcinoma (OPSCC)
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is increasing in epidemic proportion due to increase
in HPV-related squamous cell carcinoma incidence.
According to the National Comprehensive Cancer
Network (NCCN) guidelines, HPV testing is recom-
mended for all oropharyngeal tumors. Much evidence
suggests that HPV-positive and HPV-negative OP-
SCCs represent distinct subgroups of OPSCC, each
with unique epidemiological and biological profiles
[7-9].

In some cases, HPV infection can result in the
integration of viral DNA into the nuclear DNA of hu-
man cells and the expression of oncogenic proteins E6
and E7. This process of integration is a key element of
carcinogenesis. E6 protein interacts with tumor growth
suppressor protein pS3 and gives a signal to the cell to
its destruction. P16 is a tumor growth suppressor that
inhibits cyclin-dependent 4A kinase (CDK4a). In the
presence of a transcriptionally active HPV virus, the
hypophosphorylated retinoblastoma protein binds to
the HPV E7 oncoprotein, allowing the E2F transcrip-
tion activator to be constitutionally active, effectively
blocking negative free pRb feedback on the CDKN2A
gene incoding P16. Increased expression of P16 pro-
tein occurs as an attempt to hold uncontrolled cell
division, which is mediated by a violation of the pRb
pathway. In parallel with HPV detection, immuno-
histochemical (IHC) determination of P16 expression
is often used as a surrogate biomarker for detection
of HPV infection and activity of viral oncoproteins,
which means the presence of transcriptionally active
high oncogenic virus. IHC-staining for P16 detection
is mainly an affordable procedure, and the cost of
technical research is significantly cheaper than HPV-
specific tests. In accordance with UICC and AJCC 8th
edition TNM classifications, it is recommended to use
a separate staging system for P16-positive OPSCC[ 10,
11]. The Guidelines from the College of American
Pathologists recommend that pathologists should per-
form high-risk HPV testing on all patients with newly
diagnosed OPSCC using surrogate marker P16 IHC.
Additional HPV-specific testing may be done at the
discretion of the pathologist and/or oncologist or in
the context of a clinical trial. Expression of P16 >70 %
of tumor cells with moderate and strong nuclear and/
or cytoplasmic staining can be considered a surrogate
marker of HPV-positive tumor [12, 13].

The prognostic value of Ki67 antigen expression
in head and neck cancer is being actively studied.
Ki67 is detected by immunohistochemical method
in the presence of nuclear staining. It is detected in
the phases G1, S, G2 and mitosis M of cell cycle,
and its absence was noted in the stage GO. The Ki67
index is calculated as the number of stained cells per
1000 tumor cells, and it is directly proportional to the
number of actively dividing cells in normal tissues and
correlates with mitotic activity. Due to the established
prognostic role of the Ki67 antigen in HNSCC, these
studies indicate that this molecular marker can be used
for stratification of patients without metastatic lesions
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of regional lymph nodes as prognostically favorable.
The Ki67 IHC staining level of less than 10 % of tumor
cells suggests a favorable prognosis, and Ki67>10 %
indicates an unfavorable prognosis [14].

The aim of the study was to evaluate the clini-
cal significance of the combination of IHC markers
of P16-positivity and high proliferation of Ki67 in
patients with OPSCC.

Material and Methods

Object of study and design

We investigated medical records and formalin-
fixed, paraffin-embedded tumor samples from 104
patients with squamous cell oropharyngeal carcinoma
and squamous cell carcinoma of the tongue (table 1).
The patients were treated at Clinical Oncological Dis-
pencery Ne 1of Krasnodar region, from 2011 to 2016.
The follow-up period ranged from 6 to 72 months.

Immunohistochemical analysis

Pretreatment tumor specimens were obtained and
immunohistochemistry was performed on paraffin
sections by the automated method on immunohis-
tostainer ThermoScentific using monoclonal anti-
bodies specific for P16 (INK4 BioGenex clone at a
dilution of 1:25) and Ki67 (clone SP6, LabVision at
a dilution of 1:400). The reaction was visualized by
the UltraVisionQantoDetectionSystem HRP DAB
(ThermoScentific) detection system. HPV-status was
considered positive when more than 70 % of tumor
cells inclusive had moderate and strong nuclear and
cytoplasmic P16-staining. IHC staining of Ki67 less
25 % of tumor cells was characterized as a low degree
of expression, the interval 25-50 % was considered as
moderate proliferation and a high index of proliferation
activity was established if more than 50 % of tumor
cells expressed Ki67 antigen.

Statistical analysis

The statistical analysis was performed using the
statistical package IBM SPSS statistics version 22.
Under the normal distribution of the trait in accord-
ance with the Kolmogorov—Smirnov test, the Student’s
t-test for independent samples was used in the com-
parative analysis of the mean values. Otherwise, the
method of nonparametric analysis (Mann—Whitney
U-test) was used. To assess the reliability of differ-
ences in the clinical and histopathological features
in subgroups of HPV- status was used the method
of distribution according to Pearson % in the cases
provided by statistical methods, the index was calcu-
lated with Yates’ correction. The value of p<0.05 was
estimated as statistically significant. The relative risk
of detecting HPV-positivity was assessed depending on
individual clinical and morphological parameters with
the calculation of 95 % CI. To assess overall survival
depending on risk factors, the Kaplan-Meier curves
were used, significance of differences was determined
by log-rank test. The value of p<0.05 was estimated
as statistically significant.
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Ta6nuua 1/Table 1
KnuHunyeckue n natonornyeckue XapakKTepUCTuku
nauueHToB

Clinical and pathologic characteristics of patients

KonmuectBo 60abHEIX/

ITapamerpsi/Parameter I P —
Bospact/Age
<60 net/years 59 (56.7 %)

>60 set/years 45 (43.3 %)

[on/Gender
Mysxckoit/Male 87 (84 %)
Kenckwuii/Female 17 (16 %)
Jlokanu3zamms/Localization
Qo 2020
Crtms e oyl 31
Munpmanunsl/Palatine tonsils 31 (30 %)
Misirrkoe He60/Soft palatine 8 (8 %)
Qo 2%
[Maronornueckue ocodennoctu/Pathologic features
Gl 19 (18 %)
G2 60 (58 %)
G3 25 (24 %)
e 40%)
OporoseBaromuii/Keratizing 62 (60 %)
TNM (7" edition )
Tl 7 (6 %)
T2 26 (25 %)
T3 37 (36 %)
T4a 34 (33 %)
NO 60 (57.7 %)

N1-2 44 (52.3 %)

Results

Pl6-expression

A total of 104 patients were diagnosed with HPV-
positive OPSCC. According to HPV status, patients
were divided into two groups. The first group con-
sisted of 79 patients with HPV-negative status. The
second group included 25 HPV-positive patients with
P16-positive status. There were significantly more
men than women in both groups (88.6 and 68 % re-
spectively), but the proportion of female gender was
significantly higher in HPV-positive group (RR=2.8,
95 % CI=1,213-6,503, p=0,015). As for age, in the first
group there were 54.4 % (43 of 79) of patients older
than 60 years. 22 (88 %) HPV-positive patients were
significantly younger than 60 years (RR=1.9, 95 %
CI=1.458-2.558, p<0.001).
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It was revealed that cancer of the base of the tongue
was associated with P16-positive status (RR=2.431,
95 % CI=1.218-4.851 p=0.014). Tonsillar cancer
also demonstrated P16-positivity (RR=2.602, 95 %
CI=1.507-4.492, p=0.002). Cancer of the lateral walls
ofthe oropharynx had an inverse correlation with P16-
positivity (RR=0.113, 95 % CI=0.016-0.788, p<0.05),
and was observed in 35.4 % (28 out of 79) cases with
P16-negative tumors and in 40 % (10 out of 25) of
P16-positive tumors. The risk of P16-positive status
for the non-keratinizing type of HNSCC increased
by more than 1.5 times (p<0.05, RR=1.756, 95 %
CI=1.127-2.734). There was no statistically signifi-
cant association between HPV-status and the size (T)
of the primary tumor (p=1.000). A direct significant
correlation with HPV-positive status was revealed at
N1-2 OPSCC (p=0.022).

Ki67 proliferative activity (PA)

The expression of Ki67 was determined by the
percentage of positive tumor cells. The mean value
was 52.15 £ 2.674 % (95 % CI=46.85-57.46), the
median was 55 % with interquartile range 25-80.
When assessing the proliferative potential of the cells
in the studied groups, the presence of low (0-20 %),
moderate (21-50 %) and high PA (51-100 %) was
revealed. Of all patients, 55 (53 %) had high Ki67
expression and 37 (35.5 %) had moderate Ki67 expres-
sion. Patients were divided into 2 groups according
to the index of PA. In the first group patients, Ki67
was expressed in less than 50 % of tumor cells. In the
second group patients, Ki67 was expressed in more
than 50 % of cancer cells. The Ki67 expression of
more than 50% was associated with female gender
(RR=3.009, 95 % CI=1.050-8.622, p=0.027) and age
<60 years (RR=1.6, 95 % CI=1.701-4.122, p=0.007).
It was found that the mean value of Ki67 expression
was 72.28 + 4.193 % (95 % CI=63.63-80.93), the
median was 80 % for P16-positivity. In the case of
P16-negative status, the mean value was 45.78 +
2.924 % (95 % CI=39.96-51.61), the median was
40 %. Comparison of the means of marker using the
Mann-Whitney U-test indicated statistically significant
differences in the groups and higher proliferation index
in the group of P16-positive patients. High index of
PA was observed in cancer of the base of the tongue
(RR=2.116, (95 % CI=0.950-4.713, p=0.056). The
inverse relationship between the cancer of the body
of the tongue and the high index of PA (RR=0.278,
95 % CI=0.081-0.952, p=0.027) was statistically
significant. Other cancer sites, such as tonsils, lateral
oropharyngeal walls and soft palate did not demon-
strate association with Ki67 expression (p=0.414,
p=0.664, p=0.396, respectively). High index of PA was
inversely associated with high grade of differentiation
G1 (RR=0.331, 95 % CI=0.128-0.852, p=0.024). In
the presence of high PA, the feasibility of G2 detec-
tion was increased (RR=1.49, 95 % CI=1.128-2.812,
p=0.024). The relationship between the high index of
PA and the non-keratinizing morphology was also ob-
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served (RR=1.667, 95 % CI=1.148-3.152, p=0.038).

Correlation of combination of expression of
P16270 % and Ki67>50 % with clinical and mor-
phological parameters

According to the revealed statistically significant
association of HPV-positive status with high index of
PA, and their independent correlations with sex, age,
localization and morphology of HNSCC, it was advis-
ably to evaluate the diagnostic value of combination
of P16-positive status and high level of PA (P16>70 %
and Ki67>50 %) as a IHC-complex reflecting the biol-
ogy of cancer and determining the clinicopathological
features of the tumor (table 2).

Prognostic role of IHC-complex (P16>70 % and
Ki67>50 %) in overall survival (OS)

Of the 104 patients, 66 were followed up from
2011 to 2014 with the median follow-up time of 36
months. Of these 66 patients, 41 (62 %) were <60
years and 25 (38 %) were older than 60 years. The
mean age of the patients was 57.39 + 1.176 years
(95 % CI=55.04-59.74). There were 18 (27 %) patients
with cancer of the base of the tongue, 21 (32 %) with
cancer of palatine tonsils, 7 (11 %), with cancer of soft
palate, 15 (22 %) with cancer of lateral walls of the

oropharynx, and 5 (8 %) with tongue cancer. Patients
were distributed into NO neck group (40 patients) and
into N1-2 neck group (26 patients). Only 25 (40 %)
patients had T1-2 primary tumor and 41 patients had
T 3—4. Stages I-11 were detected in 12 (18 %) and I1I-
IV —in 54 (82 %) cases. Depending on the stage of the
disease, patients received surgical treatment followed
by radiation therapy, chemotherapy followed by RT,
RT alone, chemotherapy, concurrent chemoradiation
in 3 %, 27 %, 30 %, 1.5 % of cases, respectively.

In the examined cohort of patients, the 3-year OS
rate was 51.5 %. OS was assessed by P16-status. The
first group consisted of 68 % (45 out of 66) HPV-
negative patients, and the second —32 % (21 out of 66)
HPV-positive patients. The mean age of the patients
with P16-negative status was 59.07 + 1.460 years
(95 % CI=56.12-62.01). The median was 59 years.
The mean age of P16-positive patients was 53.81
+ 1.772 years (95 % CI=50.11-57.01). The median
was 55 years. OS in P16-negative group was 35.161
+ 4.550 months. The median was 20 + 6.707 months.
OS for HPV-positive patients was 53.836 + 4.819
months. Difference in OS depending on P16-status
was assessed by log rank test. The 3-year OS rate was

Ta6nuua 2/Table 2

Koppensauusa kombuHaumm P16-no3mtuBHocTH 1 Bbicokoro PA (P16>70 % u Ki67>50 %) c
AemorpadmyeckMMu 1 KIMHUKO-NaToONOrM4YecKMMm napameTpamm
Correlation of combination of P16-positivity and high PA (P16>70 % and Ki67>50 %) with demographics
and clinicopathological parameters

IHC-complex (P16>70 % and Ki67>50 %)

[Tapamerpsr/

DG [pucyrcrryer/
Present
Kenmmusl/Female 8 (35 %)
Myxunns/Male 15 (65 %)
Age/Bospact, <60 20 (87 %)
Age/Bospacr, >60 3 (13 %)
OcHoBanue si3bika/Base of the tongue 8 (34.7 %)
OcHoBanue s3p1ka/Body of the tongue 0
Munananusel/Palatine tonsils 14 (61 %)
T e ovopharingeal walls . 143%)
Msrkoe He60/Soft palatine 0
Gl 3 (13 %)
G2 14 (61 %)
G3 6 (26 %)
Heoporosesarommuii/Non-keratinizing 15 (65 %)
Oporosesaromnuii/Keratizing 8 (35 %)
T1-2 6 (26 %)
T34 17 (74 %)
NO 7 (30 %)
NI1-2 16 (70 %)

IIpumeuanue: * craTucTHYeCKas 3HAYUMOCTb, p<0,05

Notes: * statistical significance, p<0.05
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OTHOCHUTENBHBIN PUCK/

RR (relative risk) 95%  SHATMMOCTE (p)/

OtcyteTByet/ Semiemiee
Absent Cl < ®
9 (11 %)
3.130 (1.362-7.195) 0.017*
72 (89 %)
38 (47 %)
1.854 (1.400-2.454) 0.002*

43 (53 %)

15 (18.5 %) 1.878 (0.912-3.868) 0.170
13 (16 %) 0.000 (0.000-NaN) >0.05
17 (21 %) 2.900 (1.699-4.951) <0.001*

28 (34.5 %) 0.990 (0.018-0.875) <0.05*
8 (10 %) 1.878 (0.912-3.868) >0.05
16 (20 %) 0.660 (0.211-2.071) >0.05

46 (56.6 %) 1.072 (0.734-1.565) 0.913

19 (23.4 %) 1.112 (0.503-2.457) 0.988

27 (33.3 %)

1.957 (1.274-3.004) 0.012*

54 (66.7 %)

27 (33.3 %)

0.783 (0.368-1.663) 0.685

54 (66.7 %)

53 (65.4 %)

2.012 (1.344-3.013) 0.006*

28 (34.6 %)
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Puc. 1. MNMokasartenu BbhknBaemMocTy no metogy KannaHa—
Maiiepa B 3aBMCMMOCTM OT HarNMumns Unm oTCyTCTBUA KOMBUHA-
umm IHC P16270 % un Ki67>50 %

Fig.1. Kaplan—Mayer survival curves by the presence or absence
of IHC-combination P16270 % and Ki67>50 %

71.4 % for HPV-positive patients and 42.2 % for P16-
negative patients. A statistically significant advantage
in OS for P16-positive patients was revealed (3>=5.325
p=0.021, log rank test).

To identify the dependence of OS on the IHC-com-
bination of P16-positivity with high proliferative activ-
ity, patients were divided into 2 groups. The first group
included patients with the presence of IHC-complex of
markers. In the second group, it was absent. The mean
life expectancy was 54.686 = 5.005 months for the first
group and 35.728 +4.435 months for the second group.
Kaplan—Mayer survival curves were constructed (fig.
1). The overall survival difference depending on the
IHC-complex P16>70 % and Ki67>50 % was esti-
mated by the log rank test. A statistically significant
advantage in OS for patients with the presence of [HC-
combination of P16-positivity with high proliferative
activity was revealed (y>=5.041, p=0.025).

These groups of patients were also analyzed in
terms of OS, depending on the regional lymph node
metastatic involvement (T). The median of OS was
51 month (25-60). In the case of N1-2, the median
of OS was 24 months (12-24). In cases with N1-2,
the median was 9 (2-76). The Kaplan—Mayer survival
curves are constructed to estimate the differences in OS
(fig. 2, 3). The OS rate depending on the [HC-complex
P16>70 % and Ki67>50 % was estimated by log rank
test. Differences in overall survival by NO-status were
not statistically significant (y*=0.381, p=0.537). A sig-
nificant advantage in OS by the presence IHC-complex
P16>70 % and Ki-67>50 % for N1-2 patients was
revealed (y>=1.137, p=0.021).
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Pwuc. 2. MNokasartenu BbhknBaemocTy no metody KannaHa—
Mariepa B 3aBUCUMMOCTY OT Hanuyus unu otcytctams IHC-
komnnekca P16270 % wn Ki67 >50 % npu NO
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Puc. 3. MNMokasarenu BbbknBaeMocTu no metony KannaHa—
Manepa B 3aBUCMMOCTM OT Hannunsa unu otcytctems IHC-
komnnekca P16270 % u Ki67>50 % npun N1-2
Fig. 3. Kaplan—Mayer survival curves by the presence or absence
of IHC-complex P16270 % and Ki67 >50 % at N1-2

Conclusion

The data indicate a significant role of viral carcino-
genesis in the studied group of patients with OPSCC
in the South of Russia. The incidence of P16INK4A
surrogate marker of HPV-positive status in the exam-
ined cohort of patients was 24 %. In this regard, there
are new opportunities for the prevention of head and
neck cancer through the introduction of preventive
measures against the human papillomavirus-infection
of high oncogenic risk and vaccination of the popula-
tion. The prevalence of women among patients with
HPV-positive oropharyngeal cancer is not consistent
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with the global data, where this group of patients
mainly consists of young men. With regard to the
age of patients with HPV-positive cancer, the study
group confirmed the global trend towards a younger
age of manifestation of the disease. Basically, tonsil-
lar carcinoma and cancer of the base of the tongue
demonstrate HPV-positive status. It seems appropriate
to identify the features of local immunity in cancer of
these localizations. Pathogenetic parameters such as
non-keratinizing morphological type of tumor cells
and a high proliferative activity also characterize
HPV-positive cancer according to our data and the
results of published studies in literature. Taking into
account the statistically significant direct relationship
between HPV status and high proliferative activity,
an opinion about the specific biology of HPV-positive
tumor was formed. In connection with the association
of HPVstatus and Ki67 with the sex, age, localization
and morphology of squamous cell carcinoma of the
head and neck, it has seemed expedient to estimate the
information content of the identification combination
of expression of P16>70 % and Ki67>50 % in tumors
of patients with HNSCC. It was found that the pres-
ence of an IHC-complex of these markers significantly
correlated with the female sex, age <60 years, localiza-
tion in the tonsils, non-keratinizing morphology and
increased risk of locoregional metastatic potential.
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AHHOTaUuA

AKkTyanbHOCTb. AKTyanbHOW 3aga4ven noBbleHUs adEKTUBHOCTU paHHEN OUAarHOCTUKM OHKOMOrMYeCKUX
3aboneBaHnin ABNAETCS MOUCK BbICOKOCMELMMUYHBIX OMYXOMNEBbIX MapKepoB B OMOMOrMYecKMX XUOKOCTAX
opraHvama. 3HaunTenbHas 4acTb 3K30COM accoLMMpoBaHa C NOBEPXHOCTbIO (DOPMEHHbIX ANIEMEHTOB KPOBH,
oaHako GenkoBbIN CNEKTP TakMx 3K30COM paHee He mccnegoBarncs. Mcnonb3oBaHne cyMMapHbIX 3K30COM
KpOBM (3K30COM MNna3mbl 1 3K30COM, aCCOLMMPOBAHHbIX C MOBEPXHOCTLIO KIMETOK KPOBM) MOXET HE TONbKO
3HaYMTENbHO NMOBbLICUTbL CMELMMUYHOCTb 1 YyBCTBUTENBHOCTb CYLLECTBYHOLLMX METOLAOB, HO U BbISIBUTH HOBbIE
OHKOMapKepbl ANs XUAKOCTHOW Guoncun. Llenb paboTbl — nonck kaHaMaaTHbIX 6ENKoBbIX OHKOMapKEPOB
paka Mono4vHow xenesbl (PMXX) nytem cpaBHeHns 2D-NpoTEOMHbIX KapT CyMMapHbIX 3K30COM KPOBM 340P0-
BbIX )XEHLUMH 1 6onbHbix PMXK. MaTtepuan n MmeToAbl. K30COMbI BblAEMNEHbI U3 KPOBU 300POBbIX KEHLLMH 1
6onbHbIX PMXX MeTonom ynsTpadunsTpaumm ¢ nocneayoLwmm ynstpaueHTpudyrnpoBaHnemM 1 oxapaktepu-
30BaHbl MPY MOMOLLY TPAHCMUCCUOHHOW 3MEKTPOHHOW MUKPOCKOMUM U UMMYHOLIMTOXUMWUW. KOHLEHTpaLmio
6enka B ak3ocoMax onpenensany npu nomowm kommepyeckoro Habopa NanoOrange Protein Quantitation kit
(Invitrogen). MpoTeom ak3ocom mccrnenoBaH ¢ noMmollbio 2D-anekTpodopesa ¢ nocnenytowlen naeHTndu-
Kaumer 6enkoB METOAOM Macc-CrieKTpoMeTpuun. Pe3aynbTaThl. [ony4eHbl BbICOKOOYMLLEHHbIE NpenapaThbl
MUWKPOBE3UKYIT CyMMapHOI KpoBW pa3mepom He 6ornee 100 HM, Ha MOBEPXHOCTU KOTOPbIX UMMYHOLIMTOXU-
MUYECKM ObInKn BbISIBNEHbI cneumdmryeckne Ans ak3ocom mapkepbl (CD63, CD9 n CD24). CpaBHUTENbHbIN
aHanm3 NpoTEeOMHbIX KapT 3K30COMarbHbIX GEnKoB 340POBbIX XeHLWUH 1 BonbHbix PMXK, nonyyeHHbIx ¢
nomoLbo 2D-anekTpodopesa, MO3BONUI YCTAaHOBUTL 3HAYMMbIE Pa3nUyuns B ypOBHE 3Kcnpeccumn 1 Habope
6enkoB B HopMe 1 naTtornorun. Metogom nenTuaHoro mHrepnpuHTa naeHTUnumMpoBaHo 11 NepcneKkTUBHbIX
npoteomHbIx MapkepoB PMXK, 13 Hnx LRG u y-Lenb FGB BbisiBNEeHbI B COCTaBe 9K30COM BriepBble (CornacHo

#=7 TamkoBuy CBeTnaHa HukonaeBHa, s.tamk@niboch.nsc.ru
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6ase Exocarta). Metonom MALDI-TOF macc-cnektpoMeTpun naeHtuduumposaHo 99 6enkos B npenapaTax
3K30COM KPOBW 300POBbIX XEHLLMH 1 60MnbHbIX PMXK, 13 HUX 35 % BbISIBNEHbI B COCTaBe 3K30COM BeEpPBbIe
(cornacHo 6a3e Exocarta). B coctaBe cymmapHbIX 3Kk30COM KPOBW OHKOMOrMYecknx 60nbHbIX BbiiBNEHO 17
(53 %) 6enkoB, accoummpoBaHHbIx ¢ PMXK. 3akntoveHue. [NonyyeHHble pesynbraTbl CBUOETENBCTBYIOT O TOM,
4YTO CyMMapHble 3K30COMbl KPOBU SABMSIOTCA MEPCMNEKTUBHBLIM UCTOMHMKOM AMAarHOCTUYECKOro Matepuana
NS novcka NnpoTeoMHbIx Mapkepos PMXK. NoeHTndunumMpoBaHHble NPOTEOMHbIE OHKOMapKepPbl B UX COCTaBe
TpebyloT fanbHenLen Banuaauuu.

KnroyeBble crnoBa: 3K30COMbl, TPaHCMUCCUOHHAaA 3NeKTPpoHHass MUKPOCKOMUA, MacC-CneKTpoMeTpus,
NnpoTeoMHblIe MapkKepbl, pakK MOIOYHOM Xene3bl.

SEARCH FOR BREAST CANCER PROTEOMIC MARKERS
IN TOTAL BLOOD EXOSOMES
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P.P. Laktionov', S.N. Tamkovich'$
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Abstract

To improve early detection of cancer, search for tumor markers in biological fluids is of great importance. A
significant portion of exosomes is associated with the surface of blood cells, however, the protein spectrum
of such exosomes has not been previously studied. The use of total blood exosomes (plasma exosomes and
exosomes associated with the surface of blood cells) can not only significantly increase the specificity and
sensitivity of existing methods, but also suggest new tumor markers for liquid biopsy. Objective. Search for
candidate protein tumor markers of breast cancer by comparing 2D-proteomic maps of total blood exosomes
of healthy females (HFs) and breast cancer patients (BCPs). Methods. Exosomes were isolated from plas-
ma and total blood of HFs and BCPs by ultrafiltration followed by ultracentrifugation and were characterized
using transmission electron microscopy (TEM) and immunocytochemistry. Protein concentration in exosomes
was determined using the NanoOrange Protein Quantitation kit (Invitrogen) commercial kit. Proteomes of
exosomes were studied using 2D electrophoresis followed by protein identification by mass spectrometry.
Results. Highly purified samples of vesicles from plasma and total blood of no more than 100 nm in size were
obtained, on the surface of which markers specific for exosomes were detected by monoclonal antibodies
CD9. A comparative analysis of the proteomic maps of exosomal proteins of the HFs and BCPs obtained by
2D-electrophoresis allowed us to establish significant differences in the expression level and protein set in
normal and pathological conditions. The 11 proteomic markers of breast cancer were identified by the peptide
fingerprint method, of which LRG n y-chain FGB were detected in the composition of exosomes for the first
time (according to the Exocarta database). Using MALDI-TOF mass spectrometry, 99 proteins were identified
in the exosome preparations of the blood of HFs and BCPs, of which 35% were detected in the composition
of the exosomes for the first time (according to the Exocarta database). 17 (53%) proteins associated with
breast cancer were detected in total blood exosomes of cancer patients. Conclusion. The results obtained
indicate that total blood exosomes are a promising source of diagnostic material for the search for proteomic
markers of breast cancer. The identified proteomic tumor markers require further validation.

Key words: exosomes, transmission electron microscopy, mass-spectrometry, proteomic markers, breast
cancer.
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JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

Beenenue

Pax momounoii xxene3sl (PMIK) 3aaumaet mepBoe
MECTO Cpe/Ii OHKOJIOTHYECKUX 3a00JIeBaHUHN KEHIIIHH.
3a0oeBaeMOCTh U CMEPTHOCTh OT HETO NMPOAOIIKa-
IOT HEYKJIOHHO BO3pAacTaTh BO BCEX CTpaHax MUpa,
B CBSI3M C 4eM IpoliemMa paka MOJIOYHOH IKeJe3bl
nmpuoOpeTaeT conmanbHoe 3HaueHue. [Ipumenenwue
COBpPEMEHHBIX METOIOB JIEYeHHs 103BOJIsET B 96 %
noouThes S-netHer BebkuBaeMoctd mpu PMXK I cra-
muu [1]. OmHako y 3HAYMUTENEHOTO YKCia OONBHBIX
JIMarHOCTUPYETCS pacpOCTPaHEHHBIN paK MOJIOYHOM
JKelesbl. B psizie nccie0BaHuii npoIeMOHCTPUPOBAHA
3¢ PeKTUBHOCT, MaMMOTpadry PU paHHEM BbISIBIIC-
nuu PMOK, onHako KpUTHKU METOAA YKa3bIBAIOT HA
BBICOKYIO YaCTOTY JIOXKHOHETaTUBHBIX U JIOKHOITO3H-
TUBHBIX pe3yasTaros [ 1]. Takum 00pa3om, akTyambHOM
po6seMoi MOJIEKYISIPHON METUIIMHEI SIBJISIETCS pa3-
paboTKa paHHEr0 HEMHBA3UBHOTO TUATHOCTHYECKOTO
MeTona, obecneunBaromero BeisiBaenne PMOXK na
ACUMIITOMaTHYHOW CTaIHH.

B nacrosiiee Bpemst BeayTcsi pa3paboTKi HOBBIX
METOJIOB PAHHEH TUATrHOCTUKH paKa, B TOM YUCIIC HA
OCHOBE aHallM3a COAEPKUMOTO MHUPKYIUPYIONINX B
KpoBHU 3k30coM [2]. K sKk30coMamM OTHOCAT BHEKIIE-
To4YHbIE Be3uKynsl nuameTpom 30—-100 HM, cexpeTu-
pyeMbIe Pa3IMYHBIMU KJIETKAMHU BO BHEKJIETOYHOE
npocTpaHcTBO [3]. B OMONMOTHYECKUX KUIKOCTAX
9K30COMBI SIBIISIIOTCS CTaOMIIBHBIMHA CTPYKTYpPamH,
[P TOM OHHU HECYT YHUKaJIbHbIE OCITKOBBIE MapKEPhI
MIPOAYLHUPYIOINX UX KJIEToK [2, 3], uTo onpexaensieT
HHTEpPEC K ATUM BE3UKYJIaM KaK K UCTOYHHUKY Oua-
rHoCcTHYecKoi nHpopmarwu [2, 4]. JlelcTBUTETBHO,
aHannu3 OENKOBOTO COCTaBa HUPKYIUPYIONUX B
KPOBU OHKOJIOTMYECKHX OONBHBIX 9K30COM SIBIISICTCS
MEePCHEKTUBHBIM HalpaBJICHUEM MOMCKA OIyXoJie-
crenu(prIecKuX MapKepoB 3JI0Ka4eCTBEHHBIX HOBO-
obpazoBanuit [5]. HecOMHEHHBIM MPEUMYIIECTBOM
HCCIIEZIOBAHUS ITPOTEOMA IK30COM SIBJIIETCS BOZMOXK-
HOCTh YIJIUTh MaKOPHbIC OCJIKHU TUIa3Mbl KPOBH U
MTOBBICUTH KOHIIEHTPAIIHIO OITyXOJeCTenn(puuecKux
OCITKOB, B TOM YHCJIE 1 MEMOpaHHBIX. bemkn sx30coM
cocrapisitoT Menee 0,01 % obiero nmporeoma rias-
MBI [6], ¥ TOTO JOCTATOYHO KaK JJIsi COCTaBICHUS
MIPOTEOMHBIX KapT, TaK W JUIsl UACHTU(DHUKAIIMY K-
30COMAaJIBHBIX MMPOTEOMHBIX MAapKEPOB TPH TTOMOIITH
Macc-CIIeKTPOMETPHH.

[TockonbKy paHee OBUIO MOKa3aHO, YTO IS OCY-
LIECTBICHUS MEXKKICTOYHONU KOMMYHHUKAIIUU SK30-
COMBI CBSI3BIBAIOTCS C TIOBEPXHOCTHIO KIIETOK [ 7], MBI
TIPETTONIOKHIIH, YTO SK30COMBI MOTYT OBITH CBSI3aHbI H
¢ (hOpPMECHHBIMHU JIEMEHTaMH KPOBH. J{eHCTBUTENBHO,
B MMUJIOTHOM UCCIICAOBAHUN HAMU TIOJYUYCHBI TAHHBIC
0 HAJMYWU K30COM Ha TOBEPXHOCTH (HOPMEHHBIX
AJIEMEHTOB KpPOBH [8].

Leabio ucciaeaoBaHuA SIBUJICA MOUCK KaHIH-
JIATHBIX OCJIKOBBIX OHKOMAapKEpPOB paka MOJOYHOM
XKeJae3bl MyTeM cpaBHeHHS 2D-NpoTeoOMHBIX KapT
CYMMapHBIX 3K30COM KPOBH 3JI0POBBIX KCHIIUH H
6ompHBIX PMIK.

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2020; 19(2): 49-61

MarepuaJj 1 MeTOBbI

OO0pasnpl KpoBH 6 3M0POBBIX KEHIIWH, CPETHUN
Bo3pact 44 + 4 roxa, ObLH oy4eHb! U3 LIeHTpaipHOiM
knuHu4eckoi 6opHUIBI CO PAH u 8 mepBuYHBIX
6omnpHeIx PMXK T1-2NOMO — 3 HoBocubupckoro
00JIACTHOTO OHKOJIOTHYECKOTO Aucnancepa (tao. 1).
HccnenoBanue mpoBOAMIM C COOMIOACHUEM MPHH-
IIATIOB TOOPOBOJIBLHOCTH U KOH(MHUICHITHATHLHOCTH B
cootBercTBUU ¢ OcHOBaMU 3akoHozaTeNnbcTBa PD 00
oxpaHe 310poBbs rpaxaaH. OOpa3ubl KPOBH MOCIE
3a00pa MyTeM BEHEITYHKLNHU B BaKyTeHHEPBI, COAep-
xamue K, EDTA, xpannnu ipu 4 °C u o6pabarbisanu
B TEUCHHUE ONMIKaMIIero yaca.

CyMMapHble 3K30COMBI BBIJICHSIN U3 KPOBU
3IIOPOBBIX KEHIUH 1 00bHBIX PMOK myTem ynbrpa-
(buIBTpaMH C MOCICAYIOMNUM YIIBTPAICHTPUDYTH-
poBanueM. B wacTHOCTH, K 00pa3iy KpOBU 00BEMOM
4,5 M1 106aBiIsITM paBHBIN 00beM Oydepa, amonpyto-
IIMH 3K30COMBI, aCCOLIMUPOBAHHBIE C (POPMEHHBIMU
aneMeHTaMu [9], 1 HHKYOHUPOBaJId Ha POTAMOHHON
Mmemanke 10 00/MHH B TeueHHE 5 MUH ITPU KOMHAT-
HOH Temmepatrype. ©opMeHHbIE 37IeMEHTHI 0CaX1aIN
neHTpudyrupoBanuem B redenne 20 muH mipu 290 g
u 4 °C, cynepHaraHT MOBTOPHO EHTpU(pyrupoBain
B Teuerne 20 muH ripu 1 200 g u 4 °C. [Ing ynanenus
KJIETOYHOTO J1eOprca 00pa3ibl I1a3Mbl IEHTPUDYTH-
posamu ipu 17 000 g 4°C B Teuenue 20 mun. [l yna-
JIeHHsI Be3UKyT pasMepom boiee 100 HM cyrnepHaTanT
pasBomunu B 3 pasa ¢ocdarHo-comeBsIM Oydepom
(10 MM docdarnsiii 6ydep, 0,15 M NaCl, pH 7.5)
(®b) u punprpoBanu yepes GUILTP ¢ TUAMETPOM
nop 100 am (Minisart high flow, 16553-K, Sartorius).
DK30COMBI OCKIANN YIABTPANCHTPUPYTHPOBAHUEM
(100000 g, 90 muH, 4 °C), ocagok pecycreHaupOoBaIn
B 10 Ma @b u aBax B! yIbTpaeHTpUyrupoBay mpu
TEX € YCIOBHAX. DK30COMBI PECYCIEHAMPOBAIN B
200 Mk @b, 3aMopakUBaIM B )KUJKOM a30Te U Xpa-
i nipu —80 °C.

JlJisl HeraTUBHOTO KOHTPACTUPOBAHHSI SK30COMBI
copOupoBau Ha MEAHBIE CETKH C (POPMBAPOBOI MOA-
JIOKKOH, CTAaOMIIM30BaHHON YITIEPOIOM, B TEUEHUE
1 mun u 10 cex xkoHTpactupoBanu 2 % pacTBOPOM
(hochopHO-BONIb(HPAMOBOIT KUCIIOTHI.

Jnst BeIABICHUS cieqU()UUECKUX MapKepoB K
10 MKt cycniensun 3x30com go6asistu 10 M 0,5 %
OBIYBETO CHIBOPOTOYHOTO anbOymMuHa B Db, BHOCHIH
no 3 Mk (100 MKr/mMiT) MOHOKJIOHAJIBHBIX aHTUTEI K
peuenropy CD9 (Abcam) u MHKYOHPOBAJIH B TCUCHUE
18 4 Ha meiikepe Elpan 358S, 3aTrem copOupoBanu Ha
cetku. [lanee cetku mpombiBamu @b 1 MHKyOHpoBaIH
2 4 ¢ KOHBIOTATOM Oenka A ¥ HaHOYACTHI] 30JI0Ta BO
BJI2YKHOW Kamepe MpY KOMHATHOHM TeMIepaType, 3aTeM
npoMbiBaiy @b B TeueHue 2 MUH U KOHTPACTUPOBA-
11 pochopHO-BOIB(DPAMOBOI KHCIOTOH B TECUCHHE
10 cexk.

[ToaroToBneHHBIE CETKU M3y4ald B MPOCBEYH-
BalOILIEM 3JIEKTpoHHOM MuKpockone JEM 1400 (Jeol,
Japan) npu yckopsitorem Hanpsbxernu 80 kB. U3o-
OpaXeHHs MOTyYaly ¢ TOMOMIBIO I POBOI (poToKa-
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Mepsl Veleta (EM SIS, Germany). Pazmepsr cTpyKkTyp
M3MEPSUTH Ha MOHHTOPE MH(PPOBOH (HOTOKaAMEPHI C
nomotbio mporpammel iTEM (EM SIS, Germany).

JJisl OIICHKHM KOHIIGHTpalnuu Oenka K30COM HC-
MoJIb30Bajn KoMMepueckuii Habop NanoOrange
Protein Quantitation kit (Invitrogen) B cooTBeTCTBUHI
C PEKOMEHANNSAMHI TPOU3BOUTEIIS.

Juist Tenb-371eKTpoPOPEeTHUECKOr0 pa3ielieHUs
0eNKN 9K30COM OCaXKAAIM CMEChlo XJopodopma ¢
MeTtaHosoM (1:4). Jlis sToro k 100 MK 9K30COM J10-
6anmsun 300 MK TeHOHU3UPOBAaHHOM BOABI, 400 MKIT
Metanona, 100 MkJ1 xstopodopma, TIIATEIEHO TIepeMe-
LIMBaIM 1 HeHTpudyruposanu npu 14 000 g B Tedenue
1 MuH. 3aTeM BEpXHIOI0 BOJHO-METAHOJIEHYIO (a3y
otneisui, BHocuan 400 MK MeTaHOIIa, TIIATEILHO
nepemMenmBany 1 nentpudyruposanmu mpu 20 000 g
B TeueHue 15 MuH. OcajoK BRICYIIMBAIN HA BO3AYXE
[Py KOMHATHOM TeMIIepaType U pacTBopsuiu B Oydepe
s 2D-anekrpodopesa [8].

Jist mony4eHHus: TPOTEOMHBIX KapT 3K30COM
ucrnoiyib3oBaiu meron 2D-anekrpodopesa [10].
Paznenenue GenkoB Metomom 2D-anexTpodopesa
ITPOBOJIFITH C UCTIOJIH30BAHMUEM CTPHUITOB C IMMOOMIIH-
30BaHHBIM TpanueHToM (IPG-ctpunsr, 7 cm), pH 4-7
(Bio-Rad Laboratories, CIIIA), kak ObUTIO ONMUCaHO
panee [8]. B xauecTBe cTaHmapTHOH cMecH OEIKOB
JUTSL OTIpefieNieHns Macc U pl mcmonbp3oBamu HabOp
MapkepoB 1t 2D-amekrpodopesa «Markers for Two
Dimensional Electrophoresis» (1789 k/la, pl-criektp
7,6-3,8, Sigma). Busyanusaiuio OSJIKOBBIX ISATEH B
TelIsiX MOCIIe 3aBEPIISHs BTOPOTro HarpasieHus 2D-
anekTpodopesa OCymEeCcTBISLTA METOIOM OKpaIlnBa-
HUS HUTPAToM cepedpa Tuocyabhatom Hatpus [11].

Jiist aHanm3a OKpalieHHbIe cepeOpOoM reli CKaHH-
posanu ¢ paspemeHremM 300 Todek Ha JIIOHM ITPH TOMO-
1w kanuopoBouHoro aeHcuromeTpa GS-800 (Bio-Rad
Laboratories, CIIIA) 1 cTaTHCTHYECKH aHATH3UPOBA-
JIM C MCTIOJh30BAaHUEM MPOTPAMMHOTO O0ecIieueHHs
PDQuest (version 8.0, Bio-Rad Laboratories, CLLIA).
AHanm3 OEITKOBBIX MSITEH COCTOSIT U3 CIIEAYIONINX 3Ta-
ITOB: BBIYHCIICHHE OTHOCHTEIBHOTO 00heMa OEITKOBBIX
TSITEH, PACCYUTAHHOTO KaK OTHOIIICHUE BHIPAYKEHHOM B
MUKCEJISIX UHTEHCUBHOCTH TISITHA K CYMMapHOM UHTEH-
CUBHOCTH BCEX IISTEH Ha TeJie; BEIpAaBHUBAHUE TeJICH;
comocTaBJeHne OeTKOBBIX MmsiTeH. JloCTOBEpHOCTH
MOJTYYEHHBIX PE3YJBTATOB OIIEHUBAIIH I10 t-KPUTEPHIO
CreronenTa npu p<0,05.

J1s Macc-CeKTpOMEeTPUIECKO UACHTU(DUKAITTT
0EIKOB 9K30COM, 110 KOTOPBIM HAOIIONAINCh OTITUIHS
MEXJIy HCCIEeyeMbIMU T'PYIIIaMH, TPOBOJUIH HX
MOATOTOBKY: BBIPE3aHUE U3 TeJIsl, IEOKPAIIBAHUE OT
HUTpara cepedpa, BOCCTAHOBJICHUE TUCYIIb(OUTHBIX
CBsi3el B MOJIEKyle Oelka M alKWJIMpPOBAHUE OCTarT-
KOB IMCTEWHA, PACIIEIJICHHEe OEIKOB Ha IMEeNTHIBI
TPHUIICUHOM HEIMOCPEJCTBCHHO B relle, DKCTPAKIIUs
MENTHJIOB U3 Telisl, OYMCTKa OT COJIeH U AeTepreH-
TOB M KOHIGHTPHPOBAHHE IMENTHIOB C TTOMOIILIO
texaosoruu ZipTip (pupmer «Milipore», CIIA)
COITIACHO MPOTOKONIY (UPMBI-IPOU3BOUTENS. Paz-
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JIeJICHUE TIOJIyYCHHBIX B PE3YJIbTaTe TPUITHYECKOTO
TUJIPOJIN3a TENTUAOB MPOBOJAMIN MeTooM BIXKX
C UCIIOJIb30BaHUEM BBICOKOA(P(EKTUBHOTO KUIKOCT-
Horo xpomarorpada Agilent 1290 Infinity LC System
(pupmner «Agilent Technologies», Inc., CILIA). Macc-
CHEKTPOMETPHUECKYIO JACTEKLMIO OCYLIECTBISUIN Ha
KBaJ[PYTIOIb-BPEMSIIPOJIETHOM MacCC-CIIEKTPOMETPE
BbICOKOTO paspemenus Agilent 6550 iFunnel Q-TOF
(pupmer «Agilent Technologies», Inc., CILIA).

s onpeneneHusi NEPBUYHOM MOCIIEN0BATENb-
HOCTH 3K30COMAaJIbHBIX OE€JIKOB, IIPerapaTUBHBIC KO-
nudecTBa OelKoB pazaersuiu npu momomu 10-20 %
SDS-nuck snextpodopesa u OKpalIuBaid MpH MO-
Mo Kymaccu R-250 (Sigma, USA). ®parmenTst
ITAAT, coneprkarue ucciemyeMble 0eTKN, OTMBIBAITH
ot Kymaccu R-250 u SDS u moasepranu TpUTICHHO-
U3y, Kak Obuto omucaHo panee [12]. [lentunHbie
(hparMeHThI OETIKOB SKCTPArupOBAIIN U3 TeJIsl, KOHLICH-
TPUPOBAIIN M 00ECCOTUBAIN Ha MUKpOKoiIoHKax C18
ZipTips (hupmsr «Miliporey, CHIA). Cmech nentumoB
AIIOMPOBAITH ¢ MUKPOKOJIOHKH Ha MUILICHb IPUOOPHON
TUTACTHHBI HACHIILICHHBIM PACTBOPOM MaTpHKCa.

[lonyuyeHue u perucTpanuio Macc-cIeKTpPOB
HPOU3BOIMIIN Ha TAHAEMHOM BPEMSIIIPOJIETHOM Macc-
cnekrpomerpe MALDI-TOF autoflex speed series
LIFT («Bruker Daltonics», ®PI'). Unentuduxannio
0€JIKOB MPOBOJMIIH Iy TEM IIOMCKA COOTBETCTBYOILIUX
KaHIUIaTOB B aHHOTHUPOBAHHBIX Oa3ax maHHBIX NCBI
u SwissProt ¢ ucnonb3oBaHreM HporpaMmbl Mascot
(Matrix Science Ltd., London, www.matrixscience.
com/search_form_select.html), kak OpuTO OnUCaHO
panee [12]. Ananu3 uaeHTUGHUITNPOBAHHBIX OCITKOB
npoBoauin 1o metoauke Q. Yang et al. [13].

Pesyabrarsl

Jlist momcka KaHJUIATHBIX OEJIKOBBIX OHKOMAapKe-
poB PMXK Ha nepBom 3Tare paboTsl ObiiH chopMu-
POBaHbI TPYIIBI KIMHUYECKH 3/10POBBIX JKEHIIMH U
nepBUYHBIX 00bHBIX PMOK, BeIIEICHBI 1 OXapaKTe-
PHU30BaHbI CyMMapHBIE 3K30COMBI KPOBU.

Jst noATBep K ACHUS SK30COMaJIbHOM IPUPO/IbI BbI-
JIeNIEHHBIX MUKPOBE3UKYN «OOIIeCTBOM 10 H3yUEHHIO
BHEKJIETOUHBIX BE3UKYJ» PEKOMEHJIOBAHBI OLlEHKa
pasMepa U BBISIBICHHE 3K30COMaIbHBIX MEMOpPaHHbBIX
WJIM IIATO30JIBHBIX OenkoB [14]. CoueTanue yibTpa-
(uneTpanuy 1 ABOMHOTO YIIbTpaneHTpr(yrupoBaHus
MO3BOJISICT TIOJIYYUTh Mpemnaparbl BE3UKya 0e3 Mmpu-
Mmecel yactun 6omnee 100 HM, a hopma 1 pazmep ITUX
BE3UKYJI COOTBETCTBYIOT XapaKTEPUCTHKAM IK30COM,
BBIJIEJICHHBIX U3 APYTUX OMOIOTHYECKUX KUIAKOCTEH
[15, 16]. B nonmy4eHHBIX HaMU ITpenaparax OCHOBHAs
4acTh BE3UKYJI U3 KPOBH 3/I0POBBIX JKEHILMH 1 OHKO-
JIOTHYECKHUX OOJBHBIX MMena pasmepsl 40—-100 HM u
MOP(}OIIOTUIECKUE XaPAKTEPUCTHKH IK30COM (puc. 1).
ConeprkaHue BE3UKYII C TOBPEXICHHON MeMOPaHOii B
npenaparax He npesblimano 10 %, 10151 MUKpOBE3HKYI
(pazmepom menee 30 HM) cocTaBuia He Oosee 15 %.

Jl1s xapakTepu3aIui 3K30COM B TEKyIIeH padoTre
OBLIM MCITONB30BAHbBI aHTHUTENA K PeLleNTOpaM ceMei-
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cTBa TeTpacnannHoB CD9, koTopkle OITOCPEyIOT a-
re€3HI0 5K30COM Ha NOBEPXHOCTH KIETKHU-PELUNNAEHTA
U SIBJISIOTCS 0053aTeNIbHBIM CTPYKTYPHBIM KOMIIO-
HEHTOM MeMOpaHbl 3k30coM [14]. [IpakTruecku Bce
CyMMapHBbI€ 3K30COMBI KPOBH CBSI3bIBAJINCH C AHTH-
tenamu Kk CD9, yacTuiibl 30J10Ta BBISIBISUIMCH HA UX
moBepxHocTH (puc. 1).

J1g cpaBHUTENHFHOTO aHaAIM3a IPOTeOMa CyMMap-
HBIX 9K30COM KPOBH 3/I0POBBIX JKCHIIHH U OOJBHBIX
PMX 6putn momyuens! 2D-mipoTeoMHbIE KapThl (110
Tpu 2D-anekrpodoperpammer/odpasen) (puc. 2).
Brino ycTaHOBIIEHO, YTO B COCTaBE 3K30COM IpH-
CYTCTBYIOT O€NIKM C MOJEKYIsIpHO# Maccoi oT 10
1o 250 k/la. Haubonee 3HauMMBble Pa3anyuus MEKIY
IIPOTEOMHBIMHU KapTaMy CyMMapHBIX 3K30COM KPOBU
3JI0POBBIX JKEHIIMH ¥ 001bHBIX PMJK ObLiu Haii/ieHbI B
OMHHA/ILATH 00NACTAX ANEKTPOPOPETHUECKON KAPTHI.
BrsiBneHHBIC pa3nuyus 3aKII0YAINCh B TOSBICHUN/
HNCYE3HOBEHUM OCJIKOB M M3MEHEHHMM HKCIPECCUU

NPHUCYTCTBYIOIIMX B HOpMe OenkoB. B wacTHOCTH,
Ha0I110/1aJ10Ch TOSIBIICHHE OCTIKOBBIX MATEH (001acTh
2, 9) u ucuesHosenue naTHa (ob6nacts 1 (I1)) mpwu
PMXK. benxossie msataa (oomactu 1 (I), 3, 4, 5, 6, 7,
8,10, 11) umenu OOJbIINN OTHOCUTEIbHBINA 00beM Ha
NpOTeOMHBIX KapTrax 6onpHBIX PMXK 1o cpaBHeHunio
C KOHTPOJIBHO rpymIoi (puc. 2).

WnenTuduunpoBaHHble IPYU OMOIIN ENTHIHO-
ro (UHTrepIpHHTA dK30COMaNbHbIC OeNKkK Hanbojee
ornuuaromuxcs 11 obmacTeld MpOTEOMHBIX KapT
npercTaBieHbl B Ta0I. 2. Panee B cocTaBe 9K30COM Me-
TOJIOM MacC-CIIEKTPOMETPHUH yKe ObLITH O0OHAPYKEHBI
11 3 13 (85 %) uaeHTHQHUIIUPOBAHHBIX HAMHU OEJKOB,
OHHU aHHOTHPOBaHHI B 0a3e maHHBIX Exocarta (www.
exocarta.org). JlelunH-060raTslii Y-2-TIUKONPOTEHH
(LRG) n a-uemns ¢ubdpunorena (FGB) oObHapyxeHbI
HaMHU B COCTAaBE IK30COM BIICPBBIE.

Panee meronom MALDI-TOF macc-criektpomerpuu
ObuTH naeHTH(GUIPOBaHbI 54 U 45 OeJIKOB B IIpenapa-

Puc. 1. Mopdonornyeckasa xapakTrepuctu-
Ka CyMMapHbIX 3K30COM, BblENEHHbIX 13
KPOBU 300POBbIX XEHLUMH (a) 1 6onbHbIX
PMXX (6). Ok30cOMbI MeYEHbI aHTUTENaMK

K peuenTtopy CD9. [InvHa macwtabHomn
nunHun cootetcTByeT 100 HM. TpaHc-

MWCCUOHHAsA 3NEeKTPOHHAasA MUKPOCKOMUS,

HeraTMBHOE KOHTpacTMpoBaHue docdopHO-
BONb(PaMOBOW KNCMOTOWN

Fig. 1. Morphological characteristics of total

exosomes isolated from the blood of healthy

women (a) and patients with breast cancer

(b). Exosomes are labeled with antibodies

to the CD9 receptor. The length of the scale
line corresponds to 100 nm. Transmission

electron microscopy, negative contrast with

phosphoric tungsten acid
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Puc. 2. TunnyHble NpOTEOMHbIE KapTbl CyMMapHbIX 3K30COM KPOBM 340POBbIX KEHLLUUH (a) 1 GOMbHBIX pakoM MOoYHoM xernesbl (6).
[iBymepHas anekTpodgoperpamma okpatleHa cepebpom. Mo ocu abecumce — n3oanekTpuyeckoe oKycMpoBaHue, No 0cu opamHaT —
SDS-MAATl-anekTpodopes. MonekynsipHble Macchl 6enkoB B k[la npuBeneHbl crieBa. B okpy»kHOCTU 3akntodeHbl 6enku, MO OTHOCUTESb-
HOMY 06bEMY ¥ HanMuMIo KOTOPbIX HabnganMcek OTNNYMSE MEeXAY UccredyeMbIMU rpynnamm
Fig. 2. Typical proteomic maps of the total blood exosomes of healthy women (a) and patients with breast cancer (b).
Two-dimensional electrophoregram is painted silver. The abscissa axis is isoelectric focusing, the ordinate axis is SDS-PAGE electro-
phoresis. Molecular weights of proteins in kDa are given on the left. In the circle are proteins, according to the relative volume and pres-
ence of which differences were observed between the studied groups
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Characteristics of patients with breast cancer

ITapamerp/Parameter

Jlromunaneuenii moarun/Luminal subtype

TpYoKAbI-HeTaTUBHBIN MOATHTY/

Triple negative subtype

Ki67

Cranus/
Tumor stage

CrerneHb
3JI0KQ4E€CTBEHHOCTH/
Tumor grade

10-15

T1
T2
NO
MO

1I

Ta6bnuua 1/Table 1
Xapaktepuctuka 6onbHbix PMX

KonuuectBo

OOJIBHBIX/

Number of

patients
6 (75 %)

2(25 %)

% 8 (100 %)
4 (50 %)
4 (50 %)
8 (100 %)
8 (100 %)

8 (100 %)

JK30COMbI KpoBM 3 3K30COMbI B0bHBIX PMH

Puc 3. uarpamma BeHHa — Ovinepa naeHTUMUMPOBaHHbIX
6enKoB CyMMapHbIX 3K30COM KPOBMU

Fig. 3. Venn-Euler diagram of identified proteins of total blood
exosomes
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Puc. 4. Tennosas kapTa naeHTUMLMPOBaHHbIX 6ENKOB B cOCTaBe CyMMapHbIX 9k30COM KpoBU 6onbHbIx PMXK, accouumpoBaHHbIX ¢
pa3BUTMEM 3r0Ka4eCTBEHHbIX HOBOOGpa3oBaHuii (a) u PMXK B yactHocTn (6)
Fig. 4. The heat map of the identified proteins as a part of the common blood exosomes of breast cancer associated with the develop-
ment of malignant neoplasms (a) and breast cancer in particular (b)
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NpeHTudmumpoBaHHble Npy noMoLwm nenTuaHoro UHrepnpuHTa 6enkn cymmapHbIX 3K30COM KPOBU

Homep
msATHA/
Spot number

1 (D)
1 (1)
2
3
4
57
5D
5 (D)

7(0)
7 (II)

10

NaeHTudpnumnpoBaHHblie npu nomowmn MALDI-TOF macc-cnekTpoMeTpun 6enku cyMMapHbIX 3K30COM

Total blood exosome proteins identified by MALDI-TOF mass-spectrometry in healthy women

Howmep 6Genka B
Oase/
Gene Name

AOMSQ6
A6NCL7
ASMU93
HOYGS3
014862
015054
015520
060832
095602
095831
P00738
P00739
PO1871
P02545
P02679
P02750
P02760
P02765
P02766
P02768

Ta6nuua 2/Table 2

Total blood exosome proteins identified with peptide fingerprint

Howmep Gernka B 6aze

Uniprot/ Protein Hasanue Genka/
number in Uniprot Protein name
base

P02768 Serum albumin
P06396 Gelsolin
P02768 Serum albumin
P02765 Alpha-2-HS-glycoprotein
P02750 Leucine-rich alpha-2-glycoprotein
P00738 Haptoglobin beta chain
P00739 Haptoglobin-related protein
P06727 Apolipo-protein A-IV
P10909 Clusterin
P02679 Fibrinogen gamma chain
P02768 Serum albumin
P02760 Alpha-1-microglycoprotein
P00738 Haptoglobin alpha chain
P02766 Transthyretin
P02790 Hemopexin

Teoperndeckuii Mon

Bec Oenka, Da/

Theoretical protein

weight (Da)
71362
86095
71362
40123
38405
27265
39029
45398
53064
52138
71362
20846
15945
13761
52417

KPOBU 340POBbIX XXeHLWWH

Teopernueckas H303IeK-
TpUUecKas TouKa Oeika/

Theoretical isoelectric
point of protein

5,92
5,90
5,92
543
6,46
6,32
6,63
5.8
5,89
5,37
5,92
6,13
5,57
5,31
6,55

Ta6bnuua 3/Table 3

Hanwuue B 6a3e manHbix Exo-

Ha3zanwme Genka/ Aob6peBuatypa Oeinka/
Protein name Protein Abbreviation Carta/ G
ExoCarta Database Availability

Immunoglobulin lambda constant 7 IGLC7 +
Ankyrin repeat domain-containing protein 33B ANKRD33B =
Uncharacterized protein C170rf100 C170rf100 -
Microfibrillar-associated protein 5 MFAPS5 S
Interferon-inducible protein AIM2 AIM2 -
Lysine-specific demethylase 6B KDM6B +
Fibroblast growth factor 10 FGF10 -
H/ACA ribonucleoprotein complex subunit 4 DKC1 +
DNA-directed RNA polymerase I subunit RPA1 POLRI1A -
Apoptosis-inducing factor 1 AIFM1 -
Haptoglobin beta chain HP +

Haptoglobin-related protein HPR
Ig mu chain C region IGHM +
Prelamin-A/C LMNA 4
Fibrinogen gamma chain FGG +
Leucine-rich alpha-2-glycoprotein LRGI =
Alpha-1-microglycoprotein AMBP +
Alpha-2-HS-glycoprotein AHSG +
Transthyretin TTR +
Serum albumin ALB 3

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2020; 19(2): 49-61
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P02787
P02790
P05976
P06396
P06727

PODOX6
P10909
P11801
P23109
P26440
P31327
P31749
P48506
P49748
P49763
P53674
P61224
P78356
Q08426

Q11201

Q49A33
Q49MG5

Q4LEZ3

Q504T8
Q69YQO
Q6P1J9
Q62502

Q77553

Q86VE0

Q8NSCO
QYH6Z4
QYHBI5
QYUKO5

Serotransferrin
Hemopexin
Myosin light chain 1/3
Gelsolin
Apolipo-protein A-1V
Immunoglobulin mu heavy chain
Clusterin
Serine/threonine-protein kinase H1
AMP deaminase 1
Isovaleryl-CoA dehydrogenase
Carbamoyl-phosphate synthase [ammonia]
RAC-alpha serine/threonine-protein kinase

Glutamate-cysteine ligase catalytic subunit

Very long-chain specific acyl-CoA dehydrogenase

Placenta growth factor
Beta-crystallin B1
Ras-related GTP-binding protein B
Phosphatidylinositol 4-kinase type 2-beta
Peroxisomal bifunctional enzyme

CMP-N-acetylneuraminate-beta-galactosamide-
alpha-2,3-sialyltransferase 1

Putative zinc finger protein 876
Microtubule-associated protein

Alanine and arginine-rich domain-containing
protein

Midnolin
Cytospin-A
Parafibromin
Putative GED domain-containing protein

MAM domain-containing glycosylphosphati-
dylinositol anchor protein 2

Myb-related transcription factor, partner of
profilin

Zinc finger protein 781
Ran-binding protein 3
Uncharacterized protein C3orf14

Growth/differentiation factor 2

HpI/IMe‘{aHI/ICZ KypCHUBOM OTMEYCHBI YHUBEPCAJIbHBIC OeIKu.

Notes: italics indicate universal proteins.

OkoH4aHue Tabnuubl 3/End Table 3

TF
HPX 4
MYLI1
GSN
APOA4
IGHM
CLU
PSKH1
AMPDI1 -
IVD =
CPS1
AKT]I
GCLC -
ACADVL =
PGF -
CRYBBI =
RAPIB +
PIP4K2B =
EHHADH +

+

+ o+

ST3GALI1 —

ZNF876P -
MAP9 —

AARD -

MIDN =
SPECCIL +
CDC73 _
DNM1P46 -

MDGA?2 =

MYPOP —

ZNF781 =
RANBP3 +
C3orfl4 -

GDEF2 +

Ta6bnuua 4/Table 4

NpoentndmumposaHHbie npu nomowm MALDI-TOF macc-cnektpomeTpuu 6enku CyMMapHbIX 3K30COM
KpoBu 60nbHbIX PMX

Total blood exosome proteins identified by MALDI-TOF mass-spectrometry in patients with breast cancer

Howmep Genka B 6a3e/ HasBanue Genka/

56

Gene Name

014543
015050

Protein name

Suppressor of cytokine signaling 3

TPR and ankyrin repeat-containing protein 1

Hanmuuue B 6a3e qaHHBIX

A66peBuarypa Genka/ ExoCarta/
Protein Abbreviation  Availability in ExoCarta
Database
SOCS3 -
TRANKI <
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043399
095243
095613
P69905
P00738
P00739
P02538
P02647
P02671
P02679
P02750
P02760
P02765
P02766
P02768
P02787
P02790
P04259
P06727
P10909
P16233
P55199
P62987
Q13424
Q13522
Q14005
Q14320
Q15024
Q15776
Q16775
Q4G0S7
Q52M93
Q5MOINO
Q68144
QSIUS5
QSIYEO
Q8NYHS
Q8NDDI
Q8NEQ6
Q8WXS5
QYNZU7
QIUKW4
QYY4ES

Tumor protein D54
Methyl-CpG-binding domain protein 4
Pericentrin
Haptoglobin alpha chain
Haptoglobin beta chain
Haptoglobin-related protein
Cytokeratin-6A
Apolipoprotein A-I
Fibrinogen alpha chain
Fibrinogen gamma chain
Leucine-rich alpha-2-glycoprotein
Alpha-1-microglycoprotein
Alpha-2-HS-glycoprotein
Transthyretin
Serum albumin
Serotransferrin
Hemopexin
Cytokeratin-6B
Apolipo-protein A-1V
Clusterin
Pancreatic triacylglycerol lipase
RNA polymerase II elongation factor
Ubiquitin-60S ribosomal protein L40
Alpha-1-syntrophin
Protein phosphatase 1A
Pro-interleukin-16
Protein FAMS0A

Exosome complex component

Zinc finger protein with KRAB and SCAN domains 8

Hydroxyacylglutathione hydrolase

Coiled-coil domain-containing protein 152

Zinc finger protein 585B

Coiled-coil domain-containing protein 158

Dual specificity phosphatase
Epoxide hydrolase 4

Coiled-coil domain-containing protein 146

Exonuclease mut-7 homolog

Uncharacterized protein Clorf131

Steroid receptor-associated and regulated protein

Voltage-dependent calcium channel gamma-8 subunit

Calcium-binding protein 1

Guanine nucleotide exchange factor VAV3

E3 SUMO-protein ligase ZNF451

HpI/IMe‘IaHI/ICZ KypCUBOM OTMEYCHBI YHUBEPCAJIbHBIC OeIKu.

Notes: italics indicate universal proteins.

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2020; 19(2): 49-61

OkoH4aHue Tabnuubl 4/End Table 4

TPD52L2 +
MBD4 -
PCNT -
HBAI
HP
HPR -
KRT6A
APOALI
FGA
FGG
LRG1 -
AMBP
AHSG
TTR
ALB
TF -
HPX
KRT6B
APOA4
CLU
PNLIP -
JEILIL -
UBAS52 -
SNTA1
PPPIRIA
IL16 -
FAMS0A -
EXOSC7 +
ZKSCANS -
HAGH
CCDC152
ZNF585B -
CCDCI158 +
DUPD1 -
EPHX4 -
CCDC146 -
EXD3 -
Clorf131 -
SRARP -
CACNG8 -
CABP1 +
VAV3 -
ZNF451 +

+ o+ o+ o+ + + + +

+ + o+ o+
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TaxX CyMMapHBIX 3K30COM KPOBH 3/10POBBIX KCHIIMH
u 60s1bHBIX PMOK cooTBeTCTBEHHO, M3 HUX 12 O€IKOB
SIBIISTIOTCS] yHUBEPCATBHBIMHE (pHC. 3). Panee B cocTaBe
9K30COM METOJIOM Macc-CIEKTPOMETPUH YKe ObLIH
oOHapysxeHbl 35 % uaeHTU()UIUPOBAHHBIX HAMHU
0enKoB, OHM aHHOTHPOBaHBI B 0a3e maHHBIX Exocarta
(www.exocarta.org) (Tadi. 3, 4). C ucnois30BaHHEM
6a3b1 manabix dbDEPC 3.0 (database of Differently
Expressed Proteins in Human Cancer) [13] ycra-
HOBIICHO, YTO B COCTaBE€ CyMMapHBIX SK30COM KPOBH
6ompHBIX PMXK 28 (88 %) 6emkoB accormupoBaHo co
37I0KaueCTBEHHBIMH HOBOOOPa3oBaHUSAMH (puc. 4a), 13
Hux 17 (53 %) — c pazsutuem PMXK (puc. 46). Cornac-
HO JIUTEpaTypPHBIM JJAHHBIM, U3 WICHTA(DUITMPOBAHHBIX
¢ momotipio MALDI-TOF macc-ciekrpomeTpun Oe-
KOB, aCCOLIMUPOBaHHBIX C pazsutueM PMK, rumep-
IKCTIIPECCUPOBaHHBIMU sBIsIIOTCS 9 (53 %) OenkoB,
THIIO3KCIpeccupoBaHHBIME — 6 (35 %), skcnpeccust
He m3mensierca y 2 (12 %) Oenxos.

Obcy:xnenue

ManouHBa3uBHAsI TIPOLIEAYpa B3SATHS BEHO3HOM
KpPOBH TPEJCTABISIET albTePHATHBY TPATUIIMIOHHON
ouoricnu. VIMEHHO MMOATOMY Ha CETONHSIIIHUAN JTeHb
aHanu3 OEJIKOBOTO COCTaBa HIUPKYIUPYIOIIUX B KPOBU
9K30COM SIBIISIETCSl MIEPCIICKTUBHBIM HAMPaBICHHEM
MOKCKA OITyXOoJiecTIeNn(PUIHBIX MapKEPOB 3JI0Kade-
CTBEHHBIX HOBOOOPA30BaHUIA.

[pencrarnennas pabora sIBISETCS MUIOTHOH B
[MOUCKE MPOTCOMHBIX OIMYyXOJIE-aCCOIUUPOBAHHBIX
MapKepOB B COCTaBE CYMMApPHBIX 9K30COM KPOBH, ITyJI
KOTOPBIX (POPMHUPYETCS U3 IK30COM TLIA3MBI M IK30-
COM, aCCOIMMPOBAHHBIX C TOBEPXHOCTHIO (POPMEHHBIX
3JIEMEHTOB. B nuTeparype mMpOKO MpeacTaBlIeHbI
JIAaHHBIE TI0 TIOUCKY TIPOTEOMHBIX OITyXOJIEBBIX Map-
KEpOB B COCTaBe 3K30COM Iu1a3mel [ 17, 18], obcyxma-
FOTCS JIOCTOMHCTBA HUCIOJIB30BaHUs OCITKOB 3K30COM
IJ1a3Mbl TI0 CPAaBHEHUIO ¢ Oesikamu TiasMel [19],
OJTHAKO JIaHHBIC 00 aCCOIMUPOBAHHBIX C KICTOUHOM
MMOBEPXHOCTHIO DK30COMax HEMHOTOYHCIIeHHBI. Ha
CETOTHSIIHNHN I€Hb U3BECTHO, YTO AK30COMBI HECYT
Ha CBOCH MOBEPXHOCTH CIEUPUIECKUE PELEITO-
PBI, KOTOpBIC OOSCIICUNBAIOT UX B3aUMOJICHCTBUE C
KIIETKAaMHU-MHAIICHSIMHA. B TO e BpeMs KIIETKH pas-
JIUYHBIX THTIOB MOTYT CBSI3bIBATH U HHTEPHAIN30BATh
nUpKyaupyromme dk30combl [20-23]. [lyn nupkynu-
PYIOLIMX B KPOBH SK30COM (DOPMHPYIOT IK30COMBI,
CEKpeTUpPyEMbIE JICHKOIIUTAMH, SPUTPOIIUTAMH, TPOM-
OOITUTaMHF 1 SHIOTEITHOITUTAMH (T.€. THOO0 POpMEHHBIC
AJIEMEHTBl KPOBU MIIU KJIETKH, HETIOCPEICTBEHHO
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BITUAHUE AHTU-AHTUTEN K 3CTPAONOIY U
NMPOreCTEPOHY HA COOEP>XAHUE TOPMOHOB B
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PAKOM MOJIOYHOW XENE3bI
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AHHOTauus

PaHee 6binu BbiSBNEHbI B3aMMOCBA3M ayToaHTUTenN, cneuunduyHblx kK actpaauony (Es) n nporectepony (Pg), ¢
cofepxaHneMm ropMOHOB B CbIBOPOTKE KPOBM 300POBbIX XEHLMH 1 6OMNbHBIX pakom MOMOYHON xenesbl. Llenb
nccneaoBaHUA — BbISBUTL NpeArnonaraemble B3aMMOCBS3W aHTUMANOTUNMYECKUX ayToaHTuten Kk Es n Pg ¢
cofepxaHnem ropMOHOB B CbIBOPOTKE KPOBU 300POBbIX XXEHLLMH 1 6ONbHBIX PakoM MOSIOYHOM Xenesbl B NOCT-
meHonayse. MaTtepuan n metoabl. KoHueHTpaumm Es n Pg nccnegosany ¢ noMOLLb0 KOHKYPEHTHOIO MeToaa
NMMYHOMEPMEHTHOIO aHanun3a B CbiBOPOTKE KpoBM 206 300pOBbIX XEHLUMH 1 480 BOMnbHLIX paKoOM MOSIO4HON
xenesbl. B aTux e obpasuax CbIBOPOTKM KPOBW UCCMEAoBany ypoBHW aHTUTEN Y aHTUMANOTUNNYECKUX aHTU-
Ten kK Es n Pg ¢ NomoOLLblo KOHKYPEHTHOro MeToAa MMMYHOMEPMEHTHOro aHanusa. PesynbTaTthbl. Bohicokve
3HaYeHns nHAMBMAYyanbHbIX COOTHOLLEHWI ropmMoHoB (Pg/Es>4,0) 6binm accoLmMmnpoBaHbl C HU3KMM PUCKOM paka
mornoyHow xenesbl (OR=0,3; p<0,0001), BLICOKMMU 3HAYEHUSMU UHANBUAYANbHLIX COOTHOLIEHWI cneumndu-
Yyeckux aytoaHTtuten knacca A (IgA-Pg1/IgA-Es1>1,0; p=0,004) 1 ¢ BbICOKUMM 3HA4YEHNSMUN COOTBETCTBYHOLLIUX
aHTUmManoTunuyecknx aHtuten knacca G (IgG-Pg2/1gG-Es2>1,0; p<0,001) y 300p0OBbIX XEHLLMH, HO HE Y BOMNbHbIX
pakoM MonoYHou xenesbl. 3akntoyeHue. Bnepsblie 06HapyxeHbl accounanum aHTUMANOTUNNYECKUX aHTUTEN
knacca G k Es n Pg ¢ ropmoHarnbHbIM CTaTycoM y 300POBbIX XeHLWWH. MNogobHble MMMYHO-ropMOHarbHbIe
B3aMMOCBSI3M Y BGOMbHLIX PakoM MOFOYHOW XKenesbl OTCYTCTBOBANM. ATO MOXET CIYXWUTb OCHOBaHWeEM Ans
AanbHenLWnxX NCcnefoBaHnii MEXaHM3MOB MMMYHOPETYNALMM KaHLeporeHesa y Yenoseka.

KnioueBble cnoBa: pakK MOJIOYHOM Xene3bl, aHTUMANOTUNNYECKME aHTUTenNa, 3CcTpaauon, nporecTtepoH.
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EFFECT OF ANTI-ANTIBODIES TO ESTRADIOL AND
PROGESTERONE ON THE CONCENTRATION OF HORMONES
IN THE BLOOD SERUM OF HEALTHY WOMEN AND BREAST
CANCER PATIENTS

A.N. Glushkov', E.G. Polenok’, S.A. Mun', Y.A. Magarill?, L.A. Gordeeva',
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Abstract

The relationship between autoantibodies specific to estradiol (Es)/ progesterone (Pg) and the concentrations of
these hormones in the blood serum of healthy women and breast cancer patients has been previously revealed.
Purpose: to study the association between anti-idiotypic antibodies to Es and Pg and the concentrations of
these hormones in postmenopausal healthy women and breast cancer patients. Material and Methods. The
levels of Es and Pg in the blood serum of 206 healthy women and 480 breast cancer patients were studied
using competitive enzyme immunoassay. The levels of autoantibodies to Es and Pg and appropriate anti-
idiotypic antibodies in the same serums were studied using non-competitive enzyme immunoassay. Results.
The high personal ratio of hormones (Pg/Es >4.0) was associated with the low breast cancer risk (OR=0.3;
p<0.0001), high individual ratio of specific antibodies (IgA-Pg1/IgA-Es1>1.0; p=0.004) and high individual
ratio of anti-idiotypic antibodies (IgG-Pg2/IgG-Es2>1.0; p<0.001) in healthy women, but not in breast cancer
patients. Conclusion. The association between anti-idiotypic antibodies of G class specific to Es/ Pg and
hormonal status was revealed in healthy women but not in breast cancer patients. Further studies on the

mechanisms of immunoregulation of carcinogenesis are needed.

Key words: breast cancer, anti-idiotypic antibodies, estradiol, progesterone.

Beenenne

Pak monounoii xene3sl (PMIK) ocraéres Bemynmm
3JI0Ka4€CTBEHHBIM HOBOOOpPA30BAHWEM Y >KCHIIUH,
3a005eBaeMOCTh KOTOPBIM pacTér B PD u mupe [1].
Pa3paboTka HOBBIX METOJIOB OTIPE/ICTICHUS HHANBU/LY-
aJbHBIX PUCKOB BO3HMKHOBEHMS Ul MOCIEAYIONIEH
npodmrakrunkn PMXK Bo3mMokHa TyTEM M3ydeHHS He-
M3BECTHBIX paHEee MEXaHN3MOB MAJTUTHU3AINHN KIIETOK
MOJIOYHOM skene3bl. Posib cTeponHBIX TOPMOHOB B
natoreHeze PMK xopomo u3zsectHa. [lokazano, uto
acrpanuon (Es) crumynupyet nponudepariiio KIeToK-
MMILICHEH, T.€. IEUCTBYET KaK MPOMOTOP KaHIIepOoreHe-
3a, a mporecrepoH (Pg) obnagaeT mpoTUBOIOIOKHBIM
JEHCTBUEM, T.€. BRICTYIIAET KaK aHTUIIPOMOTOP [2, 3].
Kpome toro, merabonutsl Es criocoOHbI opMupoBaTh
koBajieHTHbIE anaykThl ¢ JJHK, nHunuupys myrauun
[4].

C npyroii CTOPOHBI, OBLIO MOKAa3aHO, YTO UMMY-
HU3alusl KUBOTHBIX NpoTuB Es u Pg npusoguna k

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 62-69

TIOSIBJICHUIO CTICU(PUUESCKUX AHTHTEI U TIOBBIIICHUIO
KOHLIEHTPALlMU TOPMOHOB B CBIBOPOTKE KpoBHU [5—8].
[ocire nmmyHmM3anmu Melei mpotus Es HaOmonamm
3aMe/JIeHNe BO3SHUKHOBEHUS M POCTa UMIUIAHTUPO-
BaHHBIX ES-3aBHCHMBIX OIlyX0JIEl MOJIOUHOM JKENE3Bl,
M0 MPEIOI0KEHHIO aBTOPOB, 3@ CUET CBA3BIBAHUA
Es antutenamu [9]. IlosToMy U3yueHne MEXaHU3MOB
UMMYHOPET'YJILIUN CONEPKaHUS CTEPOUIHBIX IOp-
MOHOB B HOpPME H ITPH MATOJIOTUU MOJIOYHOMN JKeJIe3bl
MIPEJCTABIISAIOT OIPEJICIEHHBIN HHTEpeC.

Panee Hamy ObIIIM BBISIBJICHBI aCCOLMALIMH aHTH-
ten, cnenuduunbix Kk Es u Pg ¢ PMX y xeHmuH B
noctmenomnay3e [ 10]. Conepskanue Es i Pg B chiBopoT-
K€ KPOBH 3I0POBBIX KEHIIMH U 601bHBIX PMIK ObL10
B3aUMOCBSI3aHO C YPOBHAMH CIICIU(PUUECKIX aHTHTEI
[11]. BMecTe ¢ TeM y 370POBBIX KEHITIMH U OOIBHBIX
PMX Obitr 06HApYyKeHbI aHTUUINOTHITHIECKHE aHTH-
tenak Es u Pg [12]. Panee onucanubie ayToaHTHUTENA,
cneunguunsie K Es-penenropy, accouuupoBaHHbIE ¢
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nponudepanueit knerok PMXK [13], BeposiTHO, TOXKE
MIPEACTABIISIN COO0H aHTUUANOTHITYECKHIE aHTUTEIA
k Es. OnHako BiIvstHYE TaKUX aHTHTEIN Ha COIEPIKaHue
CTEpOUIHBIX TOPMOHOB B CBIBOPOTKE KPOBH HEJIOBEKA
oCTaéTcs HEN3yUCHHBIM.

Lesb uccaeoBaHusi — U3YUUTh BIMSHUE aHTH-
uauotunuueckux anturen Kk Es u Pg Ha coneprxanue
TOPMOHOB B CBIBOPOTKE KPOBH 370POBBIX KESHIIUH U
OonpHBIX PMOK B cpaBHEHUM C COOTBETCTBYIOLUIMMU
UAMOTUIIMYECKUMH aHTUTEIIaMH.

MarepuaJj 1 MeTObI

B uccienosanye ObUIM BKIIFOYEHE! 686 JKEHIIUH B
OCTMEHonay3e, B ToM uucie 480 ¢ TuarHo3oM MHBa-
3WBHAS KapLTHOMA MOJIOYHOM JKeJIe3bl, TOCTYTHBIINX
Ha siedeHre B OONacTHOW KIIMHUYECKUH OHKOJIOTH-
yeckuii mucnancep (. Kemepoo). [uarnoz PMXK B
Ka)KJOM CIydae OblI HOATBEPKAECH MOP(OIOTHUECKH.
B OonpmmHCTBE CitydaeB ObLTH BRIIBICHB | 1 11 cTamim
3aboneBanus — B 36,0 % u 46,5 %, IIl u IV cragum —
B 17,1 % u 0,4 % HaOMIONEHUIX COOTBETCTBEHHO.
Menunana Bo3pacta — 62 roga (MHTEPKBAPTHUIIHHBINA
pasmax — 57—-69 ner).

B rpynmny cpaBHeHHs ObLTH BKITFOUeHBI 206 yCII0B-
HO 37I0pPOBBIX JKEHILWH, POKUBAIOIINX HA TEPPUTO-
puu KemepoBckoii obmactu, u oHOpEl KemepoBckoro
LEHTPa KPOBU 0O€3 MAaTOJOTUU MOJOYHOU KEJIE3BI.
Menunana Bo3pacta — 57 neT (MHTEPKBApTUIIbHBIH
pasmax — 5460 7er).

3a0op nepudepruueckoil KpOBU OCYIIECCTBIISIICS
COIVIACHO 3THMUYECKUM CTaHIAPTaM B COOTBETCTBUU C
XenbcuHKCKOM Aexnapanuei 1975 1. u «llpaBmmamu
KJIMHAYECKOM npakTuku B Pocculickoilt @enepanumy,
yTBepxkaeHHbIMU [Ipukazom Munsnpasa PO Ne 266
oT 19.06.03. Bce >XeHIIUHBI, y4aCTBOBAaBUINE B HC-
CJIC/IOBAaHUH, JTAJIM UHPOPMUPOBAHHOE MUCHMEHHOE
coryacue.

Onpenenenne UINOTUITMYECKUX aHTUTEN K Es u
Pg (IgA-Esl, IgA-Pgl, 1gG-Esl, IgG-Pgl) mposo-
JWTA C TIOMOIIBI0 HEKOHKYPEHTHOTO MMMYHO(bep-
MEHTHOTO aHalin3a, kak ornucaHo B [10]. B xauecTBe
AHTUTCHOB HA MOJIMCTUPOJILHBIE UMMYHOJIOTHYECKHE
IUTAaHIIETHl OBUIM MMMOOMIIM30BaHbl KOHbBIOraTel Es
u Pg ¢ OBI9bMM CBIBOPOTOUHBIM anibOyMuHOM (BSA).
Konstorar Es-BSA Obu1 cHHTE3UpOBaH IMyTeM NpH-
coeanHeHnss BSA k acTpaainonXxuHOHaM, OTy4YeHHbBIM
okucienuem Es conbro @pemu. Konsrorar Pg-BSA
ObUI MOJTY4YEeH IyTEM KOHBIOTALlMU IreMHUINIyTapara
21-ruppokcurnporecrepona u BSA kapOomuumui-
HBIM croco0oM. UMMyHOJOTHYECKHE TUTaHIICThI
CEHCHUOMIN3NPOBAIM KOHBIOTaTaMu ranteH-BSA B
TeYeHre HOUH PH KOMHATHOH TeMmeparype. O0pasibl
CBIBOPOTKH KpOBH B pa3zBeaennu 1:20 (st onpezene-
uus IgA antuten) umu 1:100 (nyis onpenenenus IgG
anTHTeN) BHOCWIH 110 100 MKJI B JTyHKH TUTAHIIETA B
nyonsx, nakyoupoBanu 1 4 ipu 37 °C Ha meiikepe.
CBsi3aBIIMECS. QHTUTEJIA BBIABIIUIM C ITOMOILBIO KO-
3pMX aHTUTeN MpoTuB IgA(G) yemoBeka, MEUEHHBIX
nepokcuaazoi xpena (Novex, CIIIA), pa3Beaenue
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xorprorara 1:10 000. B nmyraku BHOCHIM 10 100 MK
MEUEHBIX aHTUTeN 1 nHKyOuposanu 1 4 npu 37°C Ha
nreiikepe. Perucrpanuto agcopOMpoBaHHbIX Ha IJIaH-
HIeTe aHTUTEI IPOBOIMIIN C TOMOLIBIO CyOCTPaTHOTO
oydepa, comeprkamero TeTpamerrioeH3uand (TMB,
CIIIA), na poromerpe (Yuurutan, Poccus) npu anmuHe
BOJIHBI 450 HM. YpOBHHU aHTUTEI BBIPaXKaJii B OTHOCH-
TEJIBHBIX €AMHULAX U BBIYUCIISIIN 10 (hopmysae

IgA(G)-X=(0OD, ,,-OD,,)/OD

BSA BSA?

rne X=Es, Pg; OD, ., — CBs3bIBaHHE AHTHUTEI C
KOHbtoraToM ranten-BSA, OD , — hoHoBo€ cBsA3bI-
BaHue ¢ BSA.

AHanmu3 aHTUUANOTUIINYECKUX aHTUTEN K Es u Pg
(IgG-Es2, IgG-Pg2) ocymiecTBiIsiin Ha KOMMEPUECKUX
Habopax «MmmyHODA-DcTpagnon, «MmyHoDA-
I («MmmyHOTEX», T. MOCKBa) € UMMOOMITM30BaH-
HBIMH Ha IUIACTMKE MOHOKJIOHAJIbHBIMU aHTUTEIaMU
nporuB Es u Pg cornacHo paHee onMcaHHON METOIUKE
[14]. YpoBHU aHTUHIMOTUNNYECKUX AHTUTEN TaKkKe
BBIpa)XaJl B OTHOCHUTENBHBIX €AMHULIAX U PacCUh-
TBIBAJIM 110 OTHOILIEHHIO CBSA3BIBAHUS CHIBOPOTOYHBIX
AHTHUTEJ ¢ UMMOOWIN30BaHHBIMHU HA TUIACTUKE aHTHU-
tenamu K Es u Pg (3a BeraeToM (pOHOBOTO CBSI3bIBAHUS
C OTPHULATEIBHBIM KOHTPOJIEM) K OTPULATEIBHOMY
KOHTPOJIIO.

KonnenTtpanuto crepounnsix ropmonoB (Es, Pg)
OTIpeACIISIIN C MOMOMIBI0 KOMMEpUECKNX HaOOpOB
«MUmmyHoDPA-Dcrpanuon», «Ummyno®@A-IIT»
(«MImmyHOTEX», I. MOCKBa) COIIACHO MHCTPYKLIMHU
0 MTPUMEHEHHIO.

Craructudeckyro 00paboTKy pe3ybTaToB IPOBO-
UM C MCIIONBb30BaHUEM Mporpammbl Statistica 8.0
(StatSoft Inc., USA). HenopmanpHbIii Xapakrep
pacipeneneHus MoKas3arenei BbIIBUIN C TIOMOIIBIO
kpurepus lanupo — Yuika u B JajbHEUIIEM AJIs
BBISIBIICHUS pa3IUuuil MeXay I'pyNIaMH HCIOJb30-
BaJTM HEMTapaMETPUYCCKHI KPUTEPHUii ) C MOMPABKO#
WeiiTca Ha HEPepHIBHOCTH BApUALMK. 32 KPHTHUE-
CKHI YPOBEHb 3HAUMMOCTH IPUHUMAJIOCH 3HAYECHHE
p<0,05. [Ins BBISIBICHUS MOPOrOBBIX 3HAYEHUI KOH-
HEHTpaIuii TOPMOHOB W ypoBHeH antuten (cut-off)
6nu1 poBeneH ROC-ananu3 [15]. Acconmanuu wc-
CJIEyEeMbIX aHTHUTEI U CTEPOUAHBIX TopMOHOB ¢ PMOK
OLICHMBAJIM Ha OCHOBAHMU BEJIMYMHBI OTHOILEHUS
mancoB (odds ratio, OR) ¢ mOBepUTEIBHBIM WHTEP-
BasioM (CI) pu 95 % ypoBHE 3HAYUMOCTH.

Pe3yabTarhl u 00cyxaeHue

Cragana ¢ momompbio ROC-ananm3a onpeaenuiam
IIOTPaHUYHbIC 3HAUYEHUs KOHLeHTpauui Es u Pg, no
KOTOPBIM CpaBHHBAeMbIE TPYIIITBI UMENTH HAaHOOJIbIIHE
pasnuuusi. B tabn. 1 npeacraBineHo pacrpeaesieHue
citydaeB ¢ HU3KUM (<) U BBICOKHUM (>) cojiepiKaHHeM
3THX TOPMOHOB U uX cooTHoIieHueM (Pg/Es) B chiBo-
POTKE KPOBH 3[I0POBBIX KESHILUH U 00abHBIX PMIK B
nocTMeHomnayse. Yacrora BCTpe4aeMOCTH BBICOKHX
ypoBHe#t Es (>200 pmol/L) y 310pOBBIX >KEHITUH
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(43,2 %) okazanach HUXE, 4eM y OONBHBIX (68,8 %,
OR=2,9). Bricoxoe conepxanue Pg (>800 pmol/L) y
3/IOPOBBIX JKEHIIWH OoOHapykuBaiu 4amie (61,2 %),
yeM y 6ompHBIX PMIK (40,0 %, OR=0,4). [TosTOMY 1
BBICOKHE 3HAYCHUS WHIAMBUIYaIbHBIX COOTHOIIICHU
Pg/Es (>4,0) y 310pOBBIX JKE€HIIWH BBISBISLTUCH Yalle
(56,8 %), uem y 6ombaBIX (30,6 %, OR=0,3). [1lomy4en-
HBII pe3yJIbTaT COOTBETCTBYET U3BECTHBIM JJAHHBIM O
CTUMYJIUPYIOIIEM MPOIUPEPAIUIO KIETOK MOJIOUHOM
skenessl neicteud Es u yrueraromem — Pg [2, 3].
OueBHUIIHO, YTO WHIWBHUAYATHLHOE COOTHOIIICHUE
Pg/Es kak KOMIUIEKCHBIA MOKa3aTeilb OTpakaeT
y4acTHE 3THX FOPMOHOB B IpOIleCCaX WHUIUAIUU

Y TIPOMOLIMU KaHILIEpOTeHe3a B MOJIOYHOH JKenese B
OosibLIeH CTENEHH, YeM Ka)KAO0To U3 HUX IO OTACIb-
HOCTHU. 3HAUUTEJIbHOE NPEBATUPOBAHNE YPOBHS Pg
Haja ypoBHeM Es (Pg/Es>4,0) ycioBHO 0003HAYMIN KaK
«(pHU3NOTOTMYECKUH TOPMOHAIBHBINA OanaHcy, mpe-
MSATCTBYIOUIMIA N30BITOUHON NpOJHQepannu KIeToK-
MULIEHEH, puck Bo3HUKHOBeHUs1 PMIK B 3TOM Cityuae
ausknii (OR=0,3). Hapymenue 6ananca B monbs3y Es
(Pg/Es<4,0) co3ma€t ycinoBust st CTUMYJISIITUYM UHU-
LHUHPYIOLIHUX U TPOMOTOPHBIX 3P dekToB Es, moBeiias
puck PMX (OR=3,0). Takoe cocTosiHue yCIOBHO
0003Ha4YMIIN KaK «IIPOKaHLEPOI€HHBIN TOPMOHAIBHBIN
JqucOaaHey.

Tabnuua 1/Table 1

Uuncno n yacToTa BCTpeYaeMOCTU criyyaeB € HU3KUM (<) U BbICOKUM (>) coaepkaHuem actpaguona (Es),
nporectepoHa (Pg) (pmol/L) n cooTHoweHuem Pg/Es B CbIBOPOTKE KPOBU 3A40POBbLIX XKEHLUMH U 6OSbHbIX
paKoM MOJIOYHOW Xerne3bl

Cases numbers and frequencies with low (<) and high (>) Es and Pg concentrations (pmol/L) and Pg/Es
ratios in the blood serum of breast cancer patients (BCP) and healthy women (HW)

T'opmoHEL, cooTHOIIE-
HHUE TOPMOHOB/
Hormones, hormone
ratio

Es<200
Es>200
Pg<800
Pg>800
Pg/Es <4,0
Pg/Es>4,0

PMJK/BCP
(n=480)

150 31,3 %)
330 (68,8 %)
288 (60,0 %)
192 (40,0 %)
333 (69,4 %)
147 (30,6 %)

3nopossie/Health 5 0
(n=206) % (p) OR (95%CI)
V) —
117 (56,8 %) 38,50 (<0,0001) 0,35 (0,25-0,48)

89 (43,2 %)
80 (38,8 %)
126 (61,2 %)
89 (43,2 %)
117 (56,8 %)

25,1 (<0,0001)

40,6 (<0,0001)

2,89 (2,07-4,05)
2,36 (1,69-3,30)
0,42 (0,30-0,59)
2,98 (2,13-4,17)
0,33 (0,24-0,47)

Ta6nuua 2/Table 2

Yucno m yactoTa BCTpEUaeMOCTM CrlyvyaeB C HU3KUM (<) U BbICOKUM (>) cogepikaHuem acTpaguona
(Es), nporectepoHa (Pg) (pmol/L) n ux cootHoweHnem Pg/Es npu pasHbIX 3Ha4€HUAX COOTHOLUEHUI
nccrnegyeMbiX aHTUTEN B CbIBOPOTKE KPOBU 340POBbIX XKEHLUMH

Cases number and frequencies of the low (<) and high (>) Es and Pg (pmol/l) concentration and Pg/Es ratio
at the different ratios of studied antibodies in the blood serum of healthy women

COOTHOIICHHSI aHTUTEIT/ Es Pe Pe/Es
Antibody ratios <200 > 200 <800 > 800 <4,0 >4.0
Wnnorunnueckue antutera/ldiotypic antibodies
1.1 IgA-Pgl/IgA-Esl <0,5 24 (41,4 %) 34 (58,6 %) 29 (50,0 %) 29 (50,0 %) 32 (55,2 %) 26 (44,8 %)
1.2 1gA-Pgl/IgA-Esl 0,5-1,0 66 (60,0 %) 44 (40,0%)  45(40,9%)  65(59,1%)  49(44,5%) 61 (55,5 %)
1.3 IgA-Pgl/IgA-Esl >1,0 27 (71,0 %) 11 (28,9 %) 6 (15,8 %) 32 (84,2 %) 8 (21,1 %) 30 (78,9 %)
¥ (p), df=2 9,23 (0,010) 11,74 (0,003) 11,07 (0,004)
2.11gG-Pgl/IgG-Es1 <0,5  37(53,6%)  32(46,4%) 33(47.8%) 36(522%)  35(50,7%) 34 (49,3 %)
2.2 1gG-Pgl/IgG-Esl 0,5-1,0 72 (59,0 %) 50 (41,0 %) 44 (36,1 %) 78 (63,9 %) 48 (39,3 %) 74 (60,7 %)
2.3 IgG-Pgl/IgG-Esl >1,0 8 (53,3 %) 7 (46,7 %) 3 (20,0 %) 12 (80,0 %) 6 (40,0 %) 9 (60,0 %)
» (p), df=2 0,60 (0,741) 4,98 (0,083) 2,39 (0,303)
AnTHuanotTunuyeckue anturena/Antiidiotypic antibodies
3.1 IgG-Pg2/1gG-Es2 <0,5 84 (59,6 %) 57 (40,4 %) 60 (42,6 %) 81 (57,4 %) 62 (44,0 %) 79 (56,0 %)
321gG-Pg2/IgG-Es2 0,5-1,0 10(31,3%)  22(68.8%)  17(53,1%)  15(469%) 22(688%) 10 (31,3 %)
3.3 1gG-Pg2/1gG-Es2 >1,0 23 (69,7 %) 10 (30,3 %) 39,1 %) 30 (90,9 %) 5(15,2 %) 28 (84,8 %)

2 (p), df=2 11,19 (0,004)
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VYuuThIBas BBILEIPUBEIEHHbBIC SKCTIEPUMEHTAIIb-
HBIE JaHHBIE O BIUSHUU CTIENN()UISCKUX aHTUTEN Ha
COJIep’KaHHEe CTEPOUTHBIX TOPMOHOB Y UMMYHH3HPO-
BaHHBIX JKUBOTHBIX, U3yUCHUE BIUSHUS MHIUBHIY-
QJIBHBIX COOTHOIIECHHUH CIeN(UIECKUX ay TOAHTUTEI
k Es u Pg Ha ropMoHanbHEIN OajaHc B HOPME U MPH
TOPMOHO3aBHUCHMBIX OIyXOJISX y 4YeJoBeKa Ipe-
CTaBIIIeT 0COOBIA MHTEpec. B Hactosmed padore
MBI MCCJIEJOBAJIM YACTOTY BCTPEUYaEMOCTU CIy4aeB
C HU3KHM M BBICOKMUM cojiepkanueMm Es u Pg u ux
cooTtHotmeHneM Pg/Es mpu pa3HBIX 3HAYCHHIX COOT-
HOIIICHUH NAMOTUITHYECKUX M aHTUUINOTUITHYECKUX
AQHTUTENl B CHIBOPOTKE KPOBH 30POBBIX KCHIUIMH U
6onpHBIX PMXK.

VY 310pOBBIX XEHIIUH (Tabn. 2) oO0HApYXIITH
B3aumocss3u Es, Pg u Pg/Es ¢ cooTHOmeHnunem
WAMOTHUIIMYECKHUX aHTUTeN Kiacca A. Bospacranue
WHIMBUAYaTbHBIX 3HAYEHUH cooTHOIeHus [gA-Pgl/
IgA-Esl ot <0,5 10 >1,0 (mo3umuu 1.1-1.3) 66110 ac-
COIMUPOBAHO CO CHUIKEHUEM YaCTOThI BCTPEYAEMOCTH
citydaeB ¢ BbICOKUMH ypoBHsiMHU Es (>200 pmol/L) ¢
58,6 % 110 28,9 % (p=0,01). I1pu 3TOM 0I5 CTy4aeB ¢
BbICOKUM coneprkanueM Pg (>800 pmol/L) Bo3pacrana
¢ 50,0 % mo 84,2 % (p=0,003) Tak ke, KaKk ¥ BEICOKOE
3HaueHue coortHoienus Pg/Es (>40) ¢ 44,8 % no
78,9 % (p=0,004).

HckoMble B3aMMOCBSI3H C COOTHOIIEHUEM HJIHO-
THMMHYECKUX aHTuTeN kiacca G (mosummm 2.1-2.3)
He OBbLIH BBISIBIICHBI.

I[Ipu mccnenoBaHWM AaHTUUIMOTUIIHYECKUX
anTuTen kinacca Gy 370pOBBIX JKEHIUH (MTO3UIUN
3.1-3.3) yacToTa BCTPEUAEMOCTH CIy4aeB C BBICO-

KHUM cojiepkanueM Es Obu1a 3HaYUTENbHO BhIIE TPU
sHaueHusx 1gG-Pg2/I1gG-Es2 B untepnane 0,51,0
(68,8 %, p=0,004), vem mpu HU3KUX 3HaUeHUAX <0,5
(40,4 %) u Boicokux >1,0 (30,3 %). Beicokue ypoB-
Hu Pg (>800 pmol/L) cooTBeTCTBOBaIN BBICOKUM
3HaueHusM cootHomeHus [gG-Pg2/IgG-Es2 (>1,0)
(90,9 %) mo cpaBHEHHWIO C HM3KUMHU 3HAYCHUSMH
(57,4 % u 46,9 %, p<0,001) Tax e, Kak U BHICOKHE
3Hauenus Pg/Es (84,8 %, 56,0 % u 31,3 % coorser-
ctBeHHo, p<0,001).

Takum 00pa3oM, coctosHUE (HUZNOIOTHUECKOTO
ropmoHasibHOro Oananca (Pg/Es>4,0) y 3m0poBbIx
JKEHIIUH OKa3aJloCh acCOUUHUPOBAHHBIM C BBICO-
KMUMH COOTHOLICHHUSMH MIUOTUIINYECKUX AHTUTEI
(IgA-Pgl/IgA-Es1>1,0), a mpokaHIIepOT€HHOTO JIHC-
bananca (Pg/Es<4,0) — ¢ HU3KUM COOTHOILICHHEM
(<1,0). l'opmoHnanbHbIi OanaHc ObLIT ACCOLMUPOBAH C
HU3KUM (<0,5) mim BeIcOkuM (>1,0) cooTHOIIEHHEM
anTruauoTHNNYecknXx antuten IgG-Pg2/1gG-Es2.
[IpokaHtieporeHHbIH TUcOaNaHc IMEN MECTO TIPH MPO-
MexKyTouHbIX 3HaueHusx 1gG-Pg2/IgG-Es2 (0,51,0).

[Tpu PMIK (tabn. 3) He 0OHapyKEHO 3HAYMMBIX
B3aMMOCBSI3€H MEX1Yy WIMOTUIMYECKUMH aHTHTE-
JIaMH ¥ TOPMOHAJIBHBIM cTatycoM (ro3urmu 1.1-1.3
u 2.1-2.3). TonbKo MU COOTHOIICHUU aHTHUHUIAOTH-
nuueckux anturen 1gG-Pg2/IgG-Es2 B untepsaie
0,5-1,0 6s10 Gombire cimyqaes (79,0 %) ¢ BRICOKHM
COJIEpYKaHUEM B CHIBOPOTKE KpoBH Es 110 cpaBHEHHIO ¢
npyrumu uaTepBanamu (<0,5 u>1,0; 61,8 % 1 63,2 %
cootBercTBeHHO, p<0,001). Bzaumocsszu Pg u Pg/
Es ¢ [gG-Pg2/IgG-Es2 okazanuck c1ab0 3HAYUMBIMH
(p=0,04).

Ta6nuua 3/Table 3

Yucno n yactoTa BCTpe4aeMoCTH criyyaeB C HU3KUM (<) M BbICOKMM (>) cogepxaHueM acTpaguona
(Es), nporectepoHa (Pg) (pmol/L) n ux cootHoweHnem Pg/Es npu pasHbIX 3HA4€HUAX COOTHOLUEHUI
uccrnegyeMbiX aHTUTEN B CbIBOPOTKE XEHLWUH, 60NbHbLIX PAKOM MOJIOYHOW XKerne3bl

Cases number (n) and frequencies (%) of the low (<) and high (>) Es and Pg (pmol/l) concentration and
Pg/Es ratio at the different ratios of studied antibodies in the blood serum of breast cancer patients

COOTHOIICHHS aHTUTE/ Es
Antibody ratios <200 >200
Wnnotunuueckue anturena/ldiotypic antibodies
1.1 IgA-Pgl/IgA-Esl <0,5 41 (33,3 %) 82 (66,7 %)

1.2 IgA-Pgl/IgA-Esl 0,5-1,0 83 (30,7 %) 187 (69,3 %)

1.3 IgA-Pgl/IgA-Esl >1,0  26(29.9%) 61 (70,1 %)
2 (p), df=2 0,36 (0,837)

2.1 1gG-Pgl/IgG-Es1 <0,5 36 (27,1%) 97 (72,9 %)

2.2 1gG-Pgl/IgG-Esl 0,5-1,0 97 (34,8%) 182 (65,2 %)

2.31gG-Pgl/lgG-Esl >1,0  17(250%) 51 (75,0 %)
2 (p), df=2 3,93 (0,141)

AnTnnarotununueckue antutena/Antiidiotypic antibodies

3.1 IgG-Pg2/1gG-Es2 <0,5

3.2 1gG-Pg2/1gG-Es2 0,5-1,0

3.3 IgG-Pg2/1gG-Es2 >1,0
x (p), df=2

66

76 (382 %) 123 (61,8 %)
39(21,0%) 147 (79,0 %)
35(36,8%) 60 (63,2 %)

14,9 %)9 (<0,001)

Pg Pg/Es
<800 >800 <4,0 >4.0
71 (57,7 %) 52 (42,3 %) 87 (70,7 %) 36 (29,3 %)
169 (62,6 %) 101 (37,4%) 189(70,0 %) 81 (30,0 %)
48 (55,2 %) 39 (44,8 %) 57 (65,6 %) 30 (34,5 %)
1,87 (0,394) 0,77 (0,682)
85 (63,9 %) 48 (36,1 %) 99 (74,4 %) 34 (25,6 %)
164 (58,8 %)  115(41,2%) 189 (67,7%) 90 (32,3 %)
39 (57,4 %) 29 (42,6 %) 45 (66,2 %) 23 (33,8 %)
1,22 (0,544) 2,28 (0,320)

107 (53,8 %)

116 (62,4 %) 70 (37,6 %)

65(68,4%) 30 (31,6 %)
6,4 %)6 (0,040)

92 (46,2 %)
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Takum 00pa3zoM, COCTOSIHME MPOKAaHLEPOTeHHO-
ro TOpMOHAJIBHOTO aucOanaHca y OompHBIX PMIK
MOXXET OBITh OOYCJIOBJIEHO OTCYTCTBHEM WJIH CJja-
OOBBIPQKCHHBIM BIUSHUEM HAMOTUIIHYECKUX U
aHTUUaMoTHUNINYECKUX aHTuTeN K Es u Pg. bonee Toro,
npu onpenenénupix ycnoBusx (IgG-Pg2/1gG-Es2
B mHTepBane or 0,5 go 1,0) aHTHHMANOTUIIHYECKHE
aHTHUTEJa OKa3aJMCh acCOLMMPOBAHHBIMH C BBICO-
KUM cofepkanueM Es B ChIBOpOTKe KpOBH y 0OJIb-
Hbix PMK. B sTOoM ciydae BO3MOXHA CTUMYJISLUS
KaHIEpOreHesa.

3akirouenmne

Bnepseie 00HapyX€HO BIMSIHUE aHTUUIUOTH-
nuyeckux antuten K Es u Pg Ha copepikanue 3THX
TOPMOHOB B CBIBOPOTKE KPOBHU 3/10POBBIX JKEHIIHH
B IOCTMEHoOMNay3e. B wacTHOCTH, npeBanupoBaHue
ypoBueit IgG-Pg2 nan ypouem IgG-Es2 okazanoch
aCCOLMUPOBAHHBIM C BBICOKHMH 3HAaUYCHHSIMHU HH-
nuBHyabHbIX cooTHorneHuit Pg/Es (p<0,001) 3a
cueT BBICOKOTO coiepkanus Pg. ¥V GompHBIX PMIXK
HCKOMBIE B3aMMOCBSI3M OBIJIM CTaTUCTHYECKH €Ia0o
3HAUUMBbIMU. [Ipy 3TOM MOBBILLIEHHBIE YPOBHU Pg u
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cootHomenus: Pg/Es uMenu MecTo mpu HU3KUX 3Ha-
yenusix 1gG-Pg2/1gG-Es2<0,5 (p=0,04)

CiemyeT OTMETHTD, UTO JIFOOBIE PACCYKIACHUS O
TOPMOHAJIBHBIX MEXaHU3MaX y4acTHusl aHTHTEI K CTe-
POMIHBIM FOPMOHAM Ha JJAHHOM Tarle HCCIICAOBaHUS
ClIelyeT CUUTaTh NpesKaAeBpeMeHHbIMHI. OYEeBUIHO, UTO
paszHble 1o crienupuaHoCcTH, ahpUHHOCTH, H3OTHITY U
WIMOTUTTHYECKON IPUHAICKHOCTH aHTUTENA MOTYT
BBINOJIHSTH Pa3HbIC, B TOM YHCJIE IPOTHBOIIOIOKHEIE,
¢yHKOHMH. B 4acTHOCTH, aHTUUANOTUIIMYECKHUE AaHTH-
TeJa CrocoOHBI KOHKYPHPOBATH C MAMOTHITMYECKUMHU
3a CBSI3bIBAHNE C TOPMOHAMH WIJIHM BBICTYIIATh B POIU
AHTUTEHOB, CTUMYJIUPYsI 00pa30BaHUE UIANOTHUITHYE-
CKMX aHTHTEJN, WIA B3aMMOJEHCTBOBATh C MEMOpaH-
HBIMH PETIENTOPaMH CTEPOHUTHBIX TOPMOHOB, OKa3bIBast
BHET€HOMHOE JICHCTBHE Ha MPOTUQEPAIHI0 KISTOK-
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COOTHOIIEHHSX, U MMOITOMY UX Pe3yIbTHUPYIOIINAN
TOPMOHAIBHBIA 3)(PEKT MOXKHO OIICHUTH TOJBKO C
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E.M. HenomHsiwas, M.B. Munpgaps, C.10. Tkayes, E.H. KonecHukoB

PIBY «PocToBCKMI HAayYHO-UCCNEen0BaTENbCKUA OHKONTOMMYECKUA UHCTUTY T
MwuHucTepcTBa 3apaBooxpaHeHus Poccuiickon ®enepauun, r. PoctoB-Ha-[oHy, Poccus
Poccus, 344037, r. PoctoB-Ha-[oHy, yn. 14-9 nuHus, 63. E-mail: katya.samarskaja@yandex.ru

AHHOTauuA

BBeaeHue. [Ins n3y4yeHns NpoTMBOOMYXONEBOrO AENCTBUSA BELLECTB in vivo TpebyeTcst co3gaHne Moaenu,
OTpaxaroLLlel OCHOBHbIE XapaKTEPUCTUKN 3aboneBaHus yernoseka. TakoMy TpeboBaHUIO MOryT oTBevaTb
nauuneHTonogobHsle kceHorpadpTel (Patient Derived Xenograft — PDX) Ha uMMyHoaeMLUUTHBIX Mbllwax. MNa-
uneHTonogobHbIe MOAENM OMyXOseln cYUTaTCst Hanbonee NPOrpeccMBHbLIMY MO MPUYUHE UX CMOCOBHOCTU
COXpaHATb MoCne MMNaHTaLmMm CBoM NepBoHaYarnbHble CBOMCTBA, XapaKkTepuayoLmnecs pasHoobpasvem Ha
rMCTONOrMYEeCKOM M MOMNeKynsipHOM ypoBHe. Llenbto nccnegoBaHus sisunock co3gaHme PDX-mogenu paka
nvLieBoaa YernoBeka B LUEVHOM OTAEeNe nuLieBoda UMMyHooeduUMTHBIX Mblwen. MaTtepuan un metoAbl.
[ns cospaHns PDX-mopenu paka nuuiesoaa Yenoseka Obino ncnonb3oBaHo 11 camuoB MMMyHoOeULMT-
HbIX Mbilwel nuHuM Balb/c Nude maccor 19-22 r. ®parmeHT onyxonu Gbin B3ST OT NauneHTa ¢ AMarHo3om
WHUNLTPATMBHO-A3BEHHOIO paka — yMepeHHoandgepeHLMPOBaHHON NITOCKOKIIETOYHOW KapLuHOMbI 6e3
oporoBeHusi. PesynbTaTtbl. B pesynsrate uMmnnaHTaumMm OHOPCKOro doparMeHTa onyxonu Habnioganoch
nonHoe npwxueneHne matepmana y 6 (54,5 %) 13 11 XuBOTHbIX, YTO COrMacyeTcsi C nMTepaTypHbIMU AaH-
HblMU. o pesynbTaTtam MopdonornyeckMx nccrefoBaHui, nauneHTonogobHbIN KceHorpadT ABNseTcs
MNSOCKOKMETOYHON KapLMHOMOM, YTO MTMCTONOMMYECKN COOTBETCTBYET OMyXOmnu NaumneHTa.

KnroyeBble cnoBa: paK nuwieBopaa, nauueHTonofo6Has Moaensb, MMMyHOAed)MLIMTHbIe MbILUMN,
NJIOCKOKIieTo4YHasA KapuuHomMa.

CREATION OF A PATIENT-LIKE MODEL OF ESOPHAGEAL
CANCER IN IMMUNODEFICIENT MICE

S.0. Kit, R.A. Maksimov, A.S. Goncharova, E.A. Lukbanova, N.S. Karnaukhov,
E.M. Nepomnyashchaya, M.V. Mindar, S.Yu. Tkachev, E.N. Kolesnikov

Rostov Research Cancer Institute of the Ministry of Health of the Russian Federation,
Rostov-on-Don, Russia
63, 14th Liniya Street, 344037, Rostov-on-Don, Russia. E-mail: katya.samarskaja@yandex.ru

Abstract

Introduction. To study the antitumor effect of substances in vivo, it is necessary to create a model that
reflects the main characteristics of a human disease. Patient-like xenografts (Patient Derived Xenograft,
PDX) on immunodeficient mice can meet this requirement. Patient-like tumor models are considered the
most progressive because of their ability to maintain their initial properties, characterized by diversity at the
histological and molecular level, after implantation. The aim of the study was to create a PDX model of human
esophageal cancer in the cervical esophagus of immunodeficient mice. Material and Methods. To create
a PDX-model of human esophageal cancer, 11 male Balb/c Nude immunodeficient mice weighing 19-22 g

#=7 Jlyk6aHoBa EkaTtepuHa AnekceeBHa, katya.samarskaja@yandex.ru
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were used. A tumor fragment was taken from a patient with a diagnosis of ulcerative cancer — a moderately
differentiated squamous cell carcinoma without keratinization. Results. As a result of implantation of a donor
tumor fragment, complete engraftment of the material was observed in 6 (54.5 %) out of 11 animals, which is
consistent with published data. According with the results of morphological studies, a patient-like xenograft
is a squamous cell carcinoma, which histologically corresponds to the patient’s tumor.

Key words: esophageal cancer, patient-like model, immunodeficient mice, squamous cell carcinoma.

Beenenue

Cpenu BceX OHKOJIOTHYECKHUX 3a00JIeBaHUN pak
nmmieona (PIT) 3arumaer 9-e mecto B Mupe u 7-¢ —
B Poccun, npm aToM cmeptHOCTE focturaet 80 % [1,
2]. [IpuauHO¥ CITy’KaT CKPBITOE TCUCHIE 3a00ICBAHUS
Ha PaHHHUX JTalax, BRICOKAs BEPOSTHOCTh PA3BUTHUSA
OTJICJICHHBIX METACTa30B, PACIPOCTPAHEHUE B CTPYK-
Typbl cpenoctenus [3]. Pak nuieBona BbISBIsSETCA
3a4acTyl0 YK€ Ha IMO3JHUX CTaJHsiX, B PE3yIbTaTe
YETr0 XUPYPTUUECKOE JICUCHUE MOXKET OBITH TPOTHUBO-
MOKa3aHHbIM. YacToTa onepanroHHbIX OCIOKHEHUN
MokeT nocturarsk 60 %, u3 HUX Hanboee TPO3HBIMHU
SIBIISIFOTCS] KDOBOTEUCHHMS, TOBPEKICHUS BHYTPEHHIX
OpraHOB U KPOBEHOCHBIX COCYIOB, MEIMACTUHUT, HE-
COCTOSITEILHOCTH IIBOB, AMIHeMa IuieBpsl [4]. Hau-
Ooee CIOKHO TMOAMACTCS JICYCHUIO MICHHBIH OT/IEN
MTUTIIEBO/IA BBU/TY OJIM3KOTO PACIIONIOKEHNS KIU3HEHHO
Ba)KHBIX OPTAHOB U KaJIeuallero XxapakTepa orepartuii,
MO3TOMY TpH 3Toi Nokanu3auuu PI1 Hanbonee npen-
MOYTUTEIBHBIM METOJIOM SIBJISICTCSI XUMHOIyUeBast
Tepanus [S].

B ximmHAIYe CKOM MpaKTHKE IPUMEHSIETCSI O0JTBIITOe
KOJIMYECTBO XUMHUOMpenapaToB. OMHAKO COBPEMEH-
Hble TPOTUBOOIYXOJEBBIC Mpenaparbl UMEIOT P
HEOCTaTKOB, B TOM YHCIIE Y3KH JHAIa30H Teparen-
THYECKUX J103. XMMHOTIPETIapaThl 3a4acTyio 00J1a1at0T
TSKEIIBIMU TOO0OUHBIMU 3(PhEeKTaMU 1 BMECTE C 3THUM
ype3BbIuaiiHO Joporu. IlogcunTano, 4To pacxoasl Ha
JICUEHUE OJTHOTO MALIMEHTA MOT'YT COCTAaBJISATh 10 He-
CKOJIBKHX JIECSITKOB ThICAY JIOJUIApOB B MecHll [6]. B
CBSI3U C BBIIIETIEPEUNCIICHHBIM aKTYaTbHBIM SIBIISICTCS
MTOUCK HOBBIX JIEKAPCTBEHHBIX CPEACTB, 00JIaTAI0TIX
YAyYLUICHHBIMHA CBOMCTBAMH IO CPABHEHUIO C YXKE UC-
TOJTB3YFOIIUMUCS B OHKOJIOTHH.

B Mupe ipoBoASTCS TOKITMHAIECKIE UCCIICTOBAHUS
MUJUTHOHOB BEIIECTB C BEPOSATHBIM IIPOTHUBOOITYXOJIE-
BBIM JICHCTBUEM, U JIUIIb €IUHULIBI U3 HUX BHEIPS-
IOTCS B KJIMHUYECKYIO TPAKTUKY, TPOUIS Bce (asbl
HcnbITaHui B Tedenue 6onee 10 met. JloknmnHnYecKre
HCCIIE/IOBaHUST K10 HOBOW (hapMaKoJIOTHYECKOM
CyOCTaHIIMU BKJIFOYAIOT ATAIkI in Vitro U in vivo. /s
W3y4YeHUs MTPOTHUBOOIYXOJIEBOTO JICHCTBUS BEIIECTB
in vivo TpeOyeTcs co3maHue MOJAETH, MAaKCUMAIIbHO
MPUOTMKCHHON IO CBOUM XapaKTEPUCTHKAM K 4eII0-
BedecKkoMy 3a0oeBaHNi0. TakoMy TpeOOBaHUIO MOTYT
OTBEYATh KCEHOTPA(Thl YEIOBEUYECKHUX OIMyXOJeld Ha
AMMYHOIE(DUITUTHBIX MBITIAX.

Hawmbonee pactmpocTpaHEHHBIMU MOACIISIMHU IS
WCIIBITAHUSI HOBBIX BEIICCTB SIBISIOTCS MOIKOMKHBIC
KCEHOTpa(ThI KYJIBTYP OIyXOJICBBIX KJIeTOK. HecMoTpst

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2020; 19(2): 70-75

HAa PsI/I UX HEOCTIOPUMBIX IPEUMYIIIECTB, BBIABIISIOTCS
U CYIIECTBEHHBIC HEIOCTATKU, TAKUE KAK OTCYTCTBHE
€CTECTBEHHOI'0 MUKPOOKPYKEHHUSI, BIUSIOLIETO Ha
OHKOTCHE3, a TaK)Ke OIHOPOIHBIN COCTaB KYJIBTYPHI
KJIETOK, YTO HE COOTBETCTBYET pPEaJbHON KIMHUYE-
CKOW KapTuHE. B uTore pe3ysbrarbl MUCCIEA0BaHUN
BEII[ECTB Ha IMOJKOKHBIX KCEHOrpapTax KyJIbTYPHI
KJICTOK paKa YeJIoBeKa OyIyT B OTPEICIICHHON CTETICHH
HMCKKEHHBIMH U MOTYT Pa3HHUTHCS C PEe3yabTaTaMU
KIIMHUYECKUX UCCIICIOBaHUM [7].

Bonee agekBaTHON CUYMTACTCS AIMEHTOITOO0HAS
monenb (Patient Derived Xenograft— PDX), momydae-
Masl B pe3yJIbTaTe KCCHOTPAHCIUIAaHTAllUU parMeHTa
OTIYXOJIM YeJIOBeKa UMMYHOJE(MUIIMTHBIM MBIIIAM.
JIOKIMHUYEeCKHEe UCCIIeIOBAaHUS Ha MOA00HBIX TECT-
crucTeMax MPOBOAATCA Mepe/l HaYaJIoM KIMHUYECKUX
ucnbeITaHuil (hapmakonornueckux cyocranmnmii. [lo-
MuMO 3T0oro PDX ucnons3yrorcs s pean3anuu
KOHIICTILIUHU IEPCOHATU3UPOBAHHON MEIULIMHBI, KOTIa
TEpareBTHYECKHEe MOXOBI IOAOUPAIOTCA C yUETOM
WHIUBUAYATHHBIX 0COOCHHOCTEH KOHKPETHOTO TIaIH-
€HTAa, OCHOBBIBASICH HA PE3YIIbTaTaX MPEIBAPUTEITHHBIX
ucneiTanuii Ha PDX-mozgensx [8].

Heabio ucciaenoBanms siBUI0Ch coznanue PDX-
Mozenu PIT yenoBeka B HmIEHHOM OTeJNE MUIIEBOA
UMMYHOACUIUTHBIX MBIIIEH Kak Hanbolee Mpo-
OJIEMHOM 30HE JJIs1 JICUCHUSI.

MarepuaJj u MeTObI

s cozganuss PDX-Monenu paka nuuieBoja
yeJoBeKa ObLJIO MCIONIb30BaHO 11 camIoB MMMYHO-
nedunuTHIX MbIei tnann Balb/c Nude. Macca xwu-
BOTHBIX Kojiebanack B mpenenax 19-22 r. JKuBoTHbIe
onuTH omydeHsl 3 «SPF-suBapus» Mllul' CO PAH
(r. HoBocubupck). Meimu coxepxanuch B SPF-
BUBapHH Ipu TeMneparype 22—24 °C 1 OTHOCUTETBHOU
BJIQXKHOCTH BO3ayXa 60 % B HCKYCCTBEHHO BEHTHUIIM-
PYEMBIX KIJIETKaX, 0 OJHOMY JKHBOTHOMY B KJICTKE.
JKMBOTHBIX COAEpIKaldu B YCIOBHUSIX CBOOOTHOTO
JIOCTYTIa K KOPMY U BOJIE, IPEBAPUTEILHO CTEPUITHU-
30BaHHBIX aBTOKJIaBHpOBaHHEM. DPparMeHT OIyXOIu
OBLI B3SIT OT MANMEHTA C IUArHO30M HH(HUIIBTPaTHBHO-
S3BEHHOTO paka (ymepeHHonuddepeHmpoBanHas
MJIOCKOKJIETOUHAsI KapIIMHOMa 0€3 OpOTOBCHUS) B
HIDKHEW TPETH MHIIEBO/IA C TIEPEX0IOM Ha KapHallb-
HBIN OTJIEN KeTyjIKa.

Hapko3 MbImraM nenanu mpu IOMOIIH KCHTa3uHa
KOHIeHTpanueit 20 MIr/Mi1 ¥ 30J1eTHIIa KOHIICHTPaIluei
22,57 mr/mn B 1o3e 1,13 mr Ha 20 r Beca JKMBOTHOTO.
HocTtyn x melHOMY OTAENy MUIIEBOAA UMMYHO/E-
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Puc. 1. MoBpexaeHne afBeHTULMANBHOMO U MbILLIEYHOTO CrOeB
CTeHKM NuLieBoda
Fig. 1. Damage to adventitial and muscular layers of the esopha-
geal wall

¢uruTHOM MBI Balb/c Nude obecnieunBanu mytem
paccedeHusl KOKM Ha 1Iee OT OCHOBAaHUS NPaBOM
YIIHOH paKOBHUHBI BIUTIOTh JJO OCHOBAHUSI JIEBOU YIIIHOM
paxoBuHbI. [Tu11eBO/1 BMECTE C HAJyIeXallle Tpaxeei
BBIJIEIISUTH OT OKPY’KAIOIIUX TKaHEH TYIBIM CIIOCOOOM.
[Tpu momory cranbIens HaJICeKaIH aIBEHTHIIHAIb-
HBI W MBIIIIEYHBIA CIIOW CTEHKH muiieBona (puc. 1).
DparMeHT OITyX0JIH MHIIEBOA YeTOBEKa MOIIINBAIH
K CTEHKE LICWHOT0 OT/IeNa MUILEBO/Ia B paliloHe Mpo-
M3BEJICHHOTO paHee rmoBpexaeHus (puc. 2). KoxHbrit
ne(eKT YIHBaIK JIMraTypoi U3 HeabcopOoupyemoro
royiatiporuiieHa TommuHou 4—0. Habmronenme 3a xu-
BOTHBIMH IpoBoAMIN B TeueHune 30 cyT. DBTaHaszuio
Mblniei ocymectsisii B CO,-Kamepe, Mmociie 4ero
BBITIOTHSITH HEKPOTICHIO U OTOOP OITyXOJIEBOTO Mare-
puana st MOp(OIIOTHYECKOTO UCCIISIOBAHUSL.

PesyabTarsl

@DparMeHThI OITyXO0JI1 MUIIEBO/A YEJIOBEKa UMILIAH-
tupoBanu 11 camiiam mbiiiedt suauu Balb/c Nude.
Cnycts 8 qHel ¢ MOMEHTa MOCaJKH OIyXOJEBOTO
Mmarepuanay 9 u3 11 ;KMBOTHBIX HabIOqaMaCh YeTKas
MPUIYXJIOCTh HA BEHTPAJIbHOM CTOPOHE IIeH, KOTOPast
[IpY HajblalUU MMeJIa IJIOTHYI0 KOHCUCTEHLUIO.
Eime wepe3 5 nHel y Tpex Mbleil cTaau MosBIATHCS
U3BS3BICHUS B 00JIACTH MMIUIAHTAIL[MH OITyXOJIEBOTO
MaTepuaia, U3 KOTOPbIX Ha CICAYIOLIUI ACHb Ha-
Omromascs BbIXOJ HEKPOTHMYECKHX MAcc, IOCIE Yero
00BEM MpEIoiaraeMbIX OIyXOJIel BU3yalbHO PE3KO
yMeHbIIWICS. B nanpHelinieM ObLIO MPOIOKEHO Ha-
OnroneHue 3a HTUMH KUBOTHBIMU. [lo mpomecTBun 7
JIHEH 1OCIIe BBIXO/Ia HEKPOTUUECKUX Macc OBl OTMe-
YEH POCT OMYXO0JIEBOM TKaHU, UMEIOIIEH TIIOTHYO KOH-
CHCTEHIIMIO. B pe3ynbrare HEeKponcHu BceX )KHBOTHBIX
y 6 MbILIeH ObUTH BBISBIICHBI OITyXOJIEBbIC 00PA30BaHUS
0€110BaTO-pO30BOr0 L[BETA ¢ YETKUMH IPAHULAMU U
IIOTHOM CTpyKTypoi (puc. 3). [Tpu Mmopdhosoruueckom
aHaJM3e OITyXO0Jb HACHTH(OUIIMPOBAIH KaK yMEPEHHO-
i dhepeHIrpOBaHHYIO ITOCKOKIETOUHYIO KapLHO-
My NUILEBoAa 63 OPOroBEHMs, XapaKTePU3YIOILYIOCs
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Puc. 2. MogwmBaHne dparmMeHTa onyxonu nuLleBoaa Yenoseka k
CTEHKe LLeHOro oTAerna nuiiesoaa MMMyHoAeULMTHON MbilUn
Balb/c Nude
Fig. 2. Sewing of a fragment of human esophageal tumor to the
cervical esophagus wall in an immunodeficient Balb/c Nude mouse

Puc. 3. Hekponcusa nmmyHogeduvumtHon Mbiwm Balb/c Nude c
pa3BUTOW OMyXonblo NULLEBOAA
Fig. 3. Necropsy of an immunodeficient Balb/c Nude mouse with
developed esophageal tumor

Puc. 4. MukpodoTo. lNnockokneTouHas kapunHoma y MMMyHoae-
duumTHOM Mbiwm Balb/c Nude, x40
Fig.4. Microphoto. Esophageal adenocarcinoma in an immunode-
ficient Balb/c Nude mouse, x40
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HaJU4YMeM B OT/ENbHBIX KJICTKaX MaTOJOTHYEeCKUX
MHTO30B (pHcC. 4).

Oo6cy:xxnenue

OproTronuyueckue ManueHTONnoJ00HbIE MOACIH,
XapaKTepU3YIONIUeCs: TeTEPOTEHHBIM KIE€TOYHBIM
COCTaBOM M Pa3BHBAIOIIHECS B €CTECTBEHHOM
MHKPOOKPYKEHUHU, COXPaHAIOT TUCTOJIOTHYECKHE,
reHEeTHYEeCKUE U (PU3NO0IOTUIECKHE CBOMCTBA JOHOP-
ckoit omyxonu [8]. B pesynbrare skcriepuMeHTa Oblia
nonydena PDX-mojnens paka nuiieBojia yeioBeka Ha
nmmyHozaeduuTHeIX Mblax Balb/c Nude, kotopas
M0 pe3yabraTaM MOPQOIOrHUECKUX HCCISIOBAaHUN
THCTOJIOTHYECKH COOTBETCTBYET OITyXOJIH MalMeHTa,
ABIISISICH TTOCKOKIIETOUHOW KapIIMHOMOM.

B pesynbrare uMIniaHTaIu JOHOPCKOTO ()parMeH-
Ta OITyXOJIM HAOIIOAANIOCh MTOTHOE MIPHKUBIICHNE Ma-
Tepuanay 6 u3 11 JKuBOTHBIX, 4TO cocTaBuio 54,5 %.
OTO COOTBETCTBYET JIMTEPATYPHBIM JAHHBIM, COITIACHO
KOTOPBIM NIPOUEHT ycrnemHon uMmiantanuu PDX
UMMYHOJIC(HUIIUTHBIM MBIILIAM MOYKET BapbUPOBATh OT
10 10 50 % B 3aBUCHMOCTH OT THIa OIYXOJIH, cailTa
HMMIUIAaHTALUH, 0COOEHHOCTEH NalueHTa.

[TanuenTononoOHbIE MOAEIM paKa UIIEBOA, KK
U IpyTHE TECT-CUCTEMBI, UMEIOT KaK IPENMYIIeCTBa,
TaK U psii HepocTaTKoB. [lepBbIM HEOOXOIMMBIM
YCIIOBHEM JIs1 POBEAEHUSI HCCIIEA0BAHUH C HCITOIb-
3oBaHueM PDX siBnisieTcst AOCTYI UCCNEN0BATENbCKIX
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AHHOTauus

Llenb uccnepoBaHua — n3yyYeHne racTpOTOKCUYECKOTO U YrbLEPOreHHOro apekToB ANNTENBLHOMO Kyp-
COBOrO BBEEHUS HEAaBHO CMHTE3MPOBAHHOIO COEAVHEHNE U3 psiaa rekcaasan3oBlopuutaHa (TUOBIOPLIMH)
KpbIiCaM, a Takke OLieHKa ero BMMAHUS Ha NepeBrBaemMyto onyxorb y Mbiwern. MaTtepuan n metoabl. Mbiwam
nepesuBanu KapunHomy nerkux Jlbtonca, HazHavyany TMOBIOPLIMH ANMTENbHBIM KYPCOM COBMECTHO C LIMKITO-
docdaHom. B TepMrMHanbLHOM CTaammn pasBUTUSE ONyXOnW U3MeEPSANY Maccy NepBUYHOTO y3na, KOnmyecTBo
1 nnowagb MeTacTasoB B nerkmx moiwen. MNocne 90-gHEBHOro BBEAEHMSA TUOBIOPLIMHA U3yYanu rmcTonoru-
yeckue cpesbl Xenyaka. PesynbTaTtbl. TMOBOPUUH B TepaneBTudecknx goanposkax 50 n 100 mr/kr kypcom
19 gHew noTeHuMpoBan AencTBue LMknodocdaHa B OTHOLLEHUM TOPMOXEHUST AUCCEMUHALUN ONyXOnn 1
oKkasbiBan npsAMoe NpoTMBOOMNYXONeBoe AENCTBME Y MbIlLEN C KapunHomow nerkmx Jlbtomca. TroBlopuvH B
no3e 1000 mr/kr kypcom 90 AHEeN y KpbIC He BbI3bIBan yrbLEPOreHHoro Aenctaus. 3aknoveHue. OTcyTcTeme
CTUMYNVPYHOLLETO BINSIHNS HA OMYXONEeBbIN POCT B 3KCNEPUMEHTAX Ha XXUBOTHBIX U MHTAKTHOCTb B OTHOLLIE-
HMW CNM3NCTON 0B0NOYKM XXenyaKa Npu XPOHMYECKOM Ha3HaYeHUM TMOBIOPLMHA NO3BONSIOT PeKOMeHA0BaTh
OaHHbIN MHHOBaLMOHHBIN aHanbreTuk ANns KMMHUYECKOro U3y4YeHWs B KayeCcTBe CpeacTBa COMyTCTBYHOLLEN
aHarnbreammn y OHKOGOMbHBIX Ha pa3HbIX aTanax.

KnioueBble cnoBa: aHanbresus, onyxosb, TMOBHOPLUH, reKcaa3an3oBrOpUUTaH, KapUMHOMaA Nnerkux JNblounca.
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Abstract

Purpose: to study gastrotoxic and ulcerogenic effects of a long-term administration of a newly synthesized
compound from the hexaazaisowurzitan (thiowurtzine) series in rats, as well as to assess its effect on the
transplantable tumor in mice. Material and Methods. Lewis lung carcinoma was transplanted into mice,
and thiowurtzine was prescribed for a long course together with cyclophosphamide. In the terminal stage of
tumor development the mass of the primary node, the number and area of metastases in the lungs of mice
were measured. Histological sections of the stomach were studied in rats after a 90-day administration of
thiowurtzine. Results. Thiowurtzine at therapeutic dosages of 50 and 100 mg/kg for a course of 19 days
potentiated the effect of cyclophosphamide to inhibit tumor dissemination and exerted a direct antitumor effect
in mice with Lewis lung carcinoma. A dose of 1000 mg/kg for 90 days did not cause ulcerogenic action of
thiowurtzine. Conclusion. The absence of a stimulating effect on tumor growth in animal experiments and
intactness in relation to the gastric mucosa during chronic administration of thiowurtzine allow us to recommend
this innovative analgesic for clinical study as a concomitant analgesia in cancer patients.

Key words: analgesia, tumor, thiowurtzine, hexaazaisowurzitan, Lewis lung carcinoma.

Beenenne

B Poccun oxomo 2 MTH MAlMeHTOB KUBYT C IHa-
THO30M «3JIOKa4e€CTBEHHAs OIyXOJIb» 5 JIeT U Ooree.
3HaYUTETHHOE YMCIIO U3 HUX MCTIBITHIBAIOT OOJh pas-
HOM MHTEHCHUBHOCTH — OT CJIA00W 0 HECTEPITUMOIA.
Bbonpe Bo3HUKaeT, ¢ OIHON CTOPOHEBI, B pe3yJbTare
MIPOPACTaHMs OMYXOJIH M CHABJICHUS OIyXOJIEBBIMU
MaccaMy TIPUIJISKAIINX TKaHEeH, KOTOpbhle YyBCTBU-
TeTbHBI K MEXaHMYECKUM BO3/ICUCTBUAM, JHOO Tie-
pUQEepUIECcKUX U IEHTPAJIbHBIX CTPYKTYp HEPBHOM
CHCTEMBI, a C IPYTOi CTOPOHBI, OITyXOJIb CaMa BblJle-
JsIeT MHOXKECTBO JITOTe€HOB. BaskHO, 4TO 6OITH TIPH OH-
KOJIOTMYeCKOM 3a00JIeBaHNH HE IMEET OMOIOTHYECKOI
1eecoo0pa3HOCTH, OHA HE BBIMOJHSIET 3al[UTHOM
¢ysxuuu. HanmpoTus, IIMTENBHO CyIIECTBYIOLIAs
0011b CcrIOCOOCTBYET (hOPMUPOBAHHIO H3BPALICHHOTO
MATOJIOTUYECKOTO BOCTIPUSTHS OOJIEBBIX UMITYJIHCOB,
YTO BeJeT K HapylIeHUsIM (PyHKIIMHA OpPraHOB W CH-
cTeM B opraHusme OonpHOro. Kpome toro, u camo
MIPOTHUBOOIYXOJIEBOE JIEUEHUE MOYKET CTAHOBUTHCS
puauHOW O6omn. B oHKOMOTHK G0N TIPOSIBIISIETCS B
BH/JIE XPOHMYECKOTO OOJIEBOTO CHHIPOMA, C KOTOPBIM
CBSI3aHO Pa3BHUTHE JENPECCUBHBIX PAcCCTPONCTB,
CyHUUAAIbHBIX HAMEPEHUH W JOeHCTBHI, cTpaxa u
arpeccuBHbIX peakuuid [1, 2]. MynsTuMoIanbHbINA
MTOJTXO/] K aHAJIBI 31U MTPEINoIaraeT OAHOBPEMEHHOE
Ha3HAYCHHUE MPenaparoB, 001 Jaf0IUX Pa3InIHBIMA
MexaHu3MaMH Bo3zaeicTBHs. [lepByto TuHMIO Mpena-
paToB aHAILI€TUKOB B OHKOITPAKTHUKE MPECTABIISIOT
HEHApKOTUYECKUE aHAITBI€THKH, KOTOPBIE Tal0T yIO0-
BJICTBOPHUTENBHBIA YPOBEHb 00€300IMBAHMS, OTHAKO
HUMEIOT Psifi OTPaHUYCHUH, 0COOCHHO B OTHOILCHHUH
npueMa JJIUTeNbHBIMU Kypcamu. Hectepouansie
AHAJIbTETHKH B TOW WIJIM MHOH CTENIEHN BHIPAKEHHOCTH
00J7a/1af0T TOKCMYECKUM BIHMSIHUEM Ha CIH3HUCTYIO
000JI0UKY KEeTyJOUHO-KUIIIEYHOTO TPAKTa, 0COOEHHO Y
MaIKEHTOB, UMEIOMINX (DAaKTOPBI PHCKA Pa3BUTHUS 1aH-
HbIX ocliokHeHul [3]. HapkoTuueckue aHanbreTuKu
00agaroT MOIHEIM A(h(hEeKTOM IIPOTUB OOJIeH CpeaHEeH
1 BBICOKOW MHTEHCHUBHOCTH, OJHAKO 000POT TaKWX
CPE/ICTB OrpaHW4eH BBUIY Pa3BUTHS Ha OHE UX MPH-
MeHeHUs (PU3UOIOTHYECKON U IICUXHYECKON 3aBUCH-
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MocTu. [IpoOnema 06e30011BaHNs Y OHKOJIOTHUECKUX
[AIMEHTOB CYLIECTBYET B TOM YUCJIE U IO MPUYMHE
CJIOKHOCTEH C TIPaBUIIaMH a/IEKBATHOTO OIPEIeICHHS
MOKa3aHWM U Ha3HAYCHUST ONTHOUIOB [4].

AKTyanpHOM 3a/1aueii COBpeMEeHHOH (hapMaKkoIIo-
MM OCTAaeTCsl IIOMCK HOBBIX CPEICTB aHAJIbIE3UU Y
OHKOJIOTMYECKHMX OOJBHBIX HA Pa3HbIX dTarax Jiede-
Hust. B UTIXOT CO PAH cunTe3upoBaHbl MOJIEKYIIBI —
NEePCIEKTUBHBIC KaHIUAATHl Ha aHaJIbI'€THUECKOe
CPEICTBO HA OCHOBE HOBOTO (hapMakodopa — mpous-
BOJIHBIX TeKcaazam3oBiopiuTana 4-(3,4-nuopomMTuo-
¢denkapoonmn)-2,6,8,12-rerpaanerunn-2,4,6,8,10,12-
rekcaasarerpanukio[3,5,0,0*",0> nogexan (THo-
BrOpIMH). Ha Mozenu ocTpoil BHcHepanbHON 00iIH
«YKCYCHbIE KOPUU» U B TECTE TEPMUUECKOTO pa3zipa-
JKEHUSI «ropsidasi TUTACTHHAY» THOBIOPLWH TPOSBIISIT
BBIPaKEHHYI0 aHAJIbI'€THYECKYI0 aKTUBHOCTS [5, 6].

Hesanio uccjieoBaHusl IBUIOCH U3YUCHUE YIlb-
HeporeHHoro 3¢ ¢exra AIUTEIBHOTO KypCOBOTO
BBEJICHHS THOBIOPIIMHA KPbICaM, a TAaK)Ke OI[eHKa ero
BJIIMSIHUA HA POCT, METAaCTa3UpOBaHHUE NEPEBUBAEMOM
KapLUUHOMBI JieTkuX JIbtornca u 3 (heKTHBHOCTB IUTO-
CTaTUYECKON TEPANUU y MbILICH.

MarepuaJj ¥ MeTObI

HccnenoBanue BBIMOIHEHO Ha MOJOBO3PEIBIX
KpbIcax 006oux 1mosoB ctoka SD (maccoit 200-360 1,
10-12 Hen) u mbiax-camkax quHun C57B1/6 (Mmac-
coit 22-28 1, 7-8 nexn). XKuBoTHbIe ayTOpenHEIE,
KOHBEHIIMOHAJIbHBIE, | KaTeropuu, MOJy4YeHbl U3
oTIeNa 3KCHEPUMEHTAIBHOTO OMOMOIEIMPOBAHUS
HWU ©uPM um. E. /1. Tonpnoepra Tomckoro HUMII,
ConeprkaHue JKUBOTHBIX M JH3aiH SKCIIEPUMEHTOB
obutn omoOpensl Komuccueit no 6uostuke HUU
®uPM nm. E.JI. Tonpaoepra (mpotokon IACUC) u
cootBeTcTBOoBanM nupektuse 2010/63/EU Epporreii-
ckoro napiamenTa 1 Cosera EBporneiickoro corosa o
OXpaHe KMBOTHBIX, UCTIOJIb3YEMBbIX B HAYYHBIX IIEJISIX;
ITpukazy M3 P® Ne 199H, ot 1.08.2016.

THOBIOPIHUH — TOJUA30THCTOEC MOJHUIIHK-
TUYECKOEe COCJUMHEHHE KapKacHOTO
crpoenus 4-(3,4-qubpomTrodenkapoonm)-2,6,8,12-

(a4
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Puc. 1. Xumunyeckas dpopmyna TMOBIOPLIMHA
Fig. 1. Chemical formula of thiowurtzine

teTpaanerun,4,6,8,10,12rexcaa3a-reTpanukio-
[5,5,0,0%'",0%°nonexan — OeCUBETHBIH
KPUCTAITMYECKHIA MPOAYKT C COIePKaHUEM OCHOB-
Horo BemectBa 99,0 % W eAMHUYHONW TPUMECH HE
oonee 0,2 %, CHHTE3UPOBAH U MPEIOCTABIICH JIJIS UC-
cienoBanust UIIXOT CO PAH (puc. 1). s neyenns
YKUBOTHBIX MTOPOIIIOK PACTBOPSIIN B BOJIE OUUIIICHHOM
¢ no6asnernemM TBun 80.

Xponuueckan zacmpomoxkcuunocms

B «xXpoHUYeCKOM» 3KCIIEPUMEHTE KaXKJOW KpPbI-
Ce BHYTPIKEIYJOYHO BBOAMIN THOBIOPIIMH B J03€
1000 mr/xr Ha npoTspkennu 90 mueit. KonTponpHBIe
’KUBOTHBIE TIOTy4JajIi pacTBOpUTENH (Boaa + TeuH 80)
B 9KBHBaJICHTHOM oObeMe. [lepBas rpyIa >KUBOTHBIX
(5 camok U 5 caMIIOB) TIOZIBEprHYTa dBTaHA3UU Yepe3
45 nHeli BBemeHUs, BTOpas (5 CaMOK U 5 caMIIOB) — Ue-
pe3 90 mueit, octanpHBIE (5 CaMOK U 5 caMIIOB) — Uepes
30 nHeilt moce OTMEHBI Npenapara.

Konnmexkiuss opraHoB ISt TUCTOJIOTHYECKOTO
aHaliM3a MPOM3BOJUIACE Cpa3y MOCIEe HEKPOIICHH
JKUBOTHBIX. Y Ka)KI0TO BCKPBITOTO )KUBOTHOT'O B3SIThI
00pasibl TKaHU Kenynka u 3apukcupoBanbl B 10 %
HelTpansHOM 3a0ydepennoM Gopmanuae. PUKCUPO-
BaHHbIE TKAaHU 00€3BOXKHUBAIIH, IPOITUTHIBAIH 1Tapadu-
HOM H 3aJTUBAJIH B TTapaUHOBBIC OJIOKH; C IIOMOIIHIO
MHUKpPOTOMa HM3TOTABIUBAIN TOHKUE CEpHUHHBIC (HE
Ooree 5 MKM) cpe3bl M OKpaIIHBaId FeMaTOKCUINHOM
n s03uHOM. [IpoBOAMIH HCCIieToOBaHUE CPE30B C TIOMO-
L0 CBETOBOM MUKPOCKOITUH C OLIEHKOM U OITMCAaHUEM
COCTOSIHHS UCCIIEAYEMBIX TKaHeH [7].

Bnuanue muogropyuna na pocm

U Memacmazuposanue Onyxoau

TpaHcIUIaHTAIIMIO KapIMHOMBI JieTkux JIbrouca
MIPOBOJIMJIM TOMOTEHATOM OITYXOJICBOM TKaHU B CTe-
PHUIBHOM (PU3HOIOTHYECKOM PACTBOPE BHY TPUMBIIIICY-
HO 1o 5%10° omyxonmeBBIX KIeTOK B oObeme 0,1 M.
[Iposeneno 2 cepuu sxcrniepumeHToB. B 1-it cepun
THOBIOPIIMH Ha3Hadajcs B o3¢ 100 Mr/kr B pexxume
MOHOTEpanuu co 2 no 21-e CyT pa3BUTHsI OILyXOJIH
©KEe/THEBHO BHYTPHIKEIYJIOUHO Uepe3 30H]I, a TaKkKe
B couetanui ¢ iukiodochanom (OAO «buoxumuky,
r. Capanck, Poccust), koTopblii BBOOUIN B J03€
125 Mr/Kr BHy TPHOPIOIIMHHO OJJHOKpATHO Ha 11-e cyT
pa3BUTHS OITyX0JH. Bo 2-ii cepruy THOBIOPITHH MBITIIAM
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BBOJWIIH B J103ax 50 u 100 MI/KT B pe:xuMe MOHOTEpa-
Uy co 2 1o 21-e cyT pa3BUTHUS OIyXOJIH €KEAHEBHO
BHYTPIKEITYIOYHO depes 30H1. KOHTpoIbHBIE JKUBOT-
HBIE TIOTyYaJii pacTBOpHUTENH (Boaa + Tun 80) B 7k-
BUBaJICHTHOM 00beMe. [1o OkoHUaHHN SKCIIEPUMEHTOB
y MBILIEH ONpenessii Maccy NEPBUYHON OIyXOJIH,
MOJICYUTHIBAIM KOJIMYECTBO M TLIONIAh METACTa30B
B JIETKHUX, BBIUMCIISLTN TIPOIEHT TOPMOXXEHHS POCTa
OMyXOJIM U YacTOTy MeTacTasupoBaHus [7]. OBra-
Ha3us J)KMBOTHBIX MPOU3BOJWIACE B COOTBETCTBHH C
TpeboBanusMu GLP, cBoeBpeMeHHO 10 OKOHUYaHUH
SKCIIEPUMEHTOB ¢ ucnonb3oBanneM CO -Hapko3a.
st mpencTapneHns BapuadeTbHOCTH JaHHBIX 110
Ka)X/IOMY U3 ITOKa3aTeleil ObUTH pacCYuTaHbl dJIeMEH-
TBI OTIMCATENFHON CTaTHCTUKH — CpelHuE apupmeTn-
YeCcKHe 3HAYCHUS U CTaHJapTHBIC OIIUOKH CPETHETO.
O0paboTKy MOITYUYEHHBIX PE3YJbTATOB MPOBOIAMIIM C
WCITOJIb30BaHUEM HelapaMeTPUUYECKUX KPUTEpPHEB
Bunkokcona—MaHHa—YUTHH B yTIIOBOTO Ipeodpaso-
BaHus Puiepa. Paznuuus cuutanu 10CTOBEPHBIMU

mpu p<0,05 [8].

Pe3yabTaTthl U 00CyKaeHHE

B 1-i1 cepuu sKCTIEpUMEHTOB Ha MBIIIAX C TIepeBU-
TOM KapIIUHOMOM JeTKuX JIbronc ObLIO MOKa3aHo, 4To
THOBIOPITHH B 103¢ 100 MI/KT Ipu KypCcOBOM Ha3Haue-
HUHU €O 2 110 21-€ CyT pa3BUTHS OIYXOJIU MPUBOJUI K
CHIDKEHUIO TUTOINAIN METaCTaTUYECKOTO MMOPAKESHHS
B 3,2 pasa, He U3MEH:ISI KOTMYECTBA METACTa30B B JIET-
KHX 110 CPAaBHEHHIO C KOHTPOJIBHBIMU NTOKa3aTeIsIMU.
Macca oryXoiu 1mocie JieueHUs] THOBIOPIIMHOM J0-
CTOBEPHO CHM)KaJIaCh OTHOCHUTEIHHO KOHTPOJIS, TOP-
MOYKEHHE POCTa OIyXOJH MPH 3TOM cocTaBmio 24 %
(tabmn. 1). Ecau THOBIOPIMH Ha3HAYaId COBMECTHO C
ukiIodochanoM, To HAOIIOIATOCh TOTEHITUPOBAHKE
AHTUMETACTaTUIeCKOTO IeHCTBUS ITUTOCTATHKA: KOJIU-
YEeCTBO METACTA30B B IPYTIIE KUBOTHBIX, MOTYYaBIIINX
nukinodochaHoM B COYETAHHHM C THOBIOPLUHOM,
JIOCTOBEPHO yMeHbmanock — B 12,8 (p<0,01) paza
OTHOCHUTEIHHO TpymIisl «L{ukirodochamy.

[MonTBepskaeHNEe HHTUOUPYIOIIETO BIUSHUS THO-
BIOpIIMHA Ha pa3BUTHE METACTaTUYECKOro Mpoliecca
MOJy4Y€HO BO 2-M CEpUM DKCIEPUMEHTOB IIPH €ro
BBemeHNH B f103ax 100 u 50 mMr/kr (TepareBTHISCKHE
JIO3BI HA MOJIENSIX aHaJbre3un). THOBIOPLMH B J103€
50 MI/Kr CHU>KaJI KOJIMYECTBO U IJI0MIA b METAaCTa30B
y Mblied B 2,3 1 1,7 pa3a COOTBETCTBEHHO IO CpaB-
HEHHIO ¢ KOoHTpolsieM. TuoBtoprwH B 03¢ 100 Mr/kr
TaK)Xe TOPMO3WJI METAaCTa3UPOBAHME y KUBOTHBIX C
OITYXOJIBIO: KOJIMYECTBO METACTa30B B 3TOW TpyIIie
JKUBOTHBIX YMEHBIIAJIOCh OTHOCUTEIBHO KOHTPOJISL
B 1,6 paza. Maccel nepBUYHOMN OMYyXOJIU Y KUBOTHBIX
B CPaBHMBAEMBIX I'PYMIaxX HE UMENN 3HAYUMBIX pa3-
Tuuni (Tabdm. 2).

O0s13aTeNbHBIM ATANIOM pa3padOTKK aHATBTETHKOB
SIBIISICTCS M3YUCHHUE COITYTCTBYIOIIMX U HEKEIIATeIb-
HBIX sIBIIeHUH. MecTHOpa3apaxaroliee aeicTBue
npernapara U3y4eHO MPH HCCIEIOBAHUH JKEIyaKa
KpBIC, MOJYYaBIIUX Mpenapar B 103€, 1eCATUKPATHO
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Ta6nuua 1/Table 1
BnusiHme TMOBIOpLMHA Ha pa3BUTME KapLMHOMBI nerkux Jibtonc y mbiwen B gose 100 mr/kr n
adpchekTUBHOCTL LnknodocdaHa
The effect of thiowurtzine 100 mg/kg on the development of Lewis lung carcinoma in C57BI/6 mice and the
effectiveness of cyclophosphamide

ITnomans MeTacra3oB, Mm%/
Size of metastases (mm?)

KonmuectBo meracra3os/
Number of metastases

I'pyrima >KHBOTHBIX/
Group of animals

Macca omyxomnu, T/
Tumor mass (g)

1. Konrpouns (n=10)/Control (n=10) 3,30+ 0,91 17,40 + 6,10 13,07 + 13,68
2. ITuxnodocdan (n=11)/ 1,63 £ 0,90 2,55 +2,46 0.15+ 032
Cyclophosphamide (n=11) p,,<0,01 p,,<0,01 ’ ’
3. TuorroprmH 100 Mr/kr (n=11)/ 2,52 £ 1,02 11.45 + 8.70 4,03 £3,23
Thiowurtzine 100 mg/kg (n=11) p, ,<0,05 ’ ’ p, ,<0,05
4. Tuosroprua 100 mr/kr + L@ (n=10)/ 0,20 + 0,63

=5
Thiowurtzine 100 mg/kg + CF (n=10) 1,03+0,58 p, 0,01 0,20:+0,00

Ipumeuanne: 1O — nuxnodocdan, nepex ypoBHEM 3HAYNMOCTHU P yKa3aHbI HOMEPa CPAaBHUBACMBIX TPYIIIL.

Note: CF — cyclophosphamide, number of compared groups is given before the p-value.

Tabnuua 2/Table 2
Bnusinve TMOBIOpLMHA Ha pa3BuUTHE KapuMHOMBbI nerkux Jlbrouc y molwen C57BI1/6 B no3e 50 n 100 mr/kr

The effect of thiowurtzine 50 &100 mg/kg on the development of Lewis lung carcinoma in C57BI/6 mice

[Tnomans MeTacTa3oB, MmM2/
Size of metastases (mm?)

Konnyectso MeTacTason/
Number of metastases

I'pyrima >KUBOTHBIX/
Group of animals

Macca omyxonu, /
Tumor mass (g)

1. Koutposns (n=9)/Control (n=9) 7,13 £0,96 4533+ 17,24 60,96 £22,21
2. TuorroprmH 50 mr/kr (n=10)/ 716+ 0.86 19,9 £ 10,27 36,07 + 20,21
Thiowurtzine 50 mg/kg (n=10) ’ ’ p,,<0,01 p,,<0,05
3. TuosroprH 100 Mr/kr (n=9)/ 29,00+ 10,9

+
Thiowurtzine 100 mg/kg (n=9) 7,25 +0,64 p, <001 40,77+ 24,75

IpumMevanue: mepes ypoBHEM 3HAYUMOCTH P yKa3aHbI HOMEpa CPaBHHBAEMBIX IPYIIIL.

Note: number of compared groups is given before the p-value.

npeBbimaroniedi repamnesruueckyto — 1000 Mr/kr B
teuenue 90 guel. MakpocKonUYECKUi OCMOTp CIIHU-
3WCTOM OOOJIOUKH JKEITYIKA HA BCKPBITHH HE BBISBUI
SBJICHUU TMIEPEMUU U HAPYLIEHUs LIEIOCTHOCTH
cnu3uctoit obomouku. [Ipum MuUKpockonmuueckom
HCCIIeJOBAaHUU THCTOJIOTMYECKHUX MPENnapaToB kKe-
JIyIKa, OKPAIIEHHBIX T'€MATOKCUIMHOM U 303UHOM,
00HapyKEHO, YTO KPOBEHOCHBIE COCY/IBI CITM3UCTOH U
MTOJICJTU3UCTON 000JI0UEK HE pacIIUpeHbl, He TIOJTHO-
KPOBHBI, IIOKPOBHO-SIMOUHBIN 3IUTEIUN COXpaHSET
LEJIOCTHOCTD; (DYHAAIbHBIE U MUJIOPHYECKHE KeIIe3bl
HE M3MEHEHBI; TJIABHBIE, OOKIIaJIOYHBIE U CIIM3UCTHIE
KJIETKH UMEIOT 00bI9HOe cTpoeHune. OTCyTCTBHE YiIb-
LIEPOTEHHOTO JIeHCTBHS THOBIOPIIMHA B SKCIIEPUMEHTE
SIBJSIETCSI €70 3HAYUMBIM MPEUMYIIECTBOM CpEeau
AHAJIbI€TUKOB HEOMMOUHOU MPUPOABI.

OmHUM U3 COBPEMEHHBIX ITOIXO/0B K JICUYEHHUIO
001 pa3IUYHON DTHUOJIOTHH SIBISETCS MCIOIB30-
BaHHME BBICOKOCEJIEKTUBHBIX areHTOB, CIIOCOOHBIX
cnenu(uIHO OIIOKUPOBATH PEIETITOPBI, KOTOPBIE He-
TTOCPEICTBEHHO BOCITPHHUMAIOT OOJIEBBIE CTUMYJIBI 1/
WM MeIuaTopbl Bocnanenus. Hekoropeie BemecTBa
OZTHOBPEMEHHO JICHCTBYIOT Ha HECKOJIILKO OHMOMMIIIE-
HEW, CBSI3aHHBIX C aHAIBIeTUYECKUM IPPEKTOM, a
TaKke Ha Jpyrue (papMakoIOTHYECKH aKTyallbHbIC
mutieHu. O6e300mmBaroIIee IeHCTBHE THOBIOPIIMHA
peanusyeTcs Ha pa3jiudHbIX YPOBHSX MPOBEICHUS

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 76-81

U MOAYJSLHUH HOLMLEINTUBHONH aKTUBHOCTH C BO-
BJICUEHUEM CHUCTEMBI CyNpPAacCeTMEHTApHBIX U TepH-
(deprueckux HEUPOPU3NOIOTUYSCKUX MEXaHU3MOB
Omarogapsi MOJUMONAIIBHOMY JeHCTBHUIO [6], 4TO
MO3BOJISICT IPOTHO3UPOBATh €ro0 NEPCIEKTUBHOCTh B
KauecTBE CPEACTBA, KyMHUPYIOUIETo OOJH cpenHel u
BBICOKOW MHTEHCHBHOCTH PA3JINYHOTO TeHe3a, B TOM
qHCcIIe U IPU OHKOMATOJIOTHH.

3akiiroueHue

TuoBIOPLIMH B TepaneBTHYECKOM HHTEpBaJe 103 50
u 100 mr/kr kypcom 19 nHeld noTeHIupoBa AeHCTBHE
muknopocdana B OTHOLIEHUH TOPMOXKEHHS TUCCe-
MUHAINH YKCIIEPUMEHTAIBHON OIyXOJIM U OKa3bIBall
IIPSIMOE ITPOTUBOOITYXOJIEBOE JIEUCTBUE y MBIIIEH €
KapuuHoMou Jierkux JIbtouca. THOBIOPIIMH B 103€
1000 mr/kr xypcom 90 mHe#t y KpbIC HE BBI3bIBAI
YIIbLIEPOT€HHOTO JIEUCTBUS. ABTOPBI CYMTAIOT, YTO OT-
CYTCTBHE CTUMYJIUPYIOIIETO BIUSHHS HA OITyXOJIEBbIH
pOCT B DKCIIEPUMEHTaX Ha KUBOTHBIX, HHTAKTHOCTh
B OTHOLICHHUH CIM3UCTOH OOOJIOUKH KeIyAKa IpH
XPOHHUYECKOM HA3HAYEHWH W MYJIBTUMOAAIBHOCTD
aQHAITBTeTHYECKOTO JCWCTBHSI THOBIOPITMHA TIO3BOJISIOT
PEKOMEHI0BaTh JTaHHbBII HHHOBALIMOHHBINA ITpernapar
JUIsl KIMHUYECKOTO M3Yy4YEeHHs B Ka4eCTBE CPEJCTBA
AHaJIbIe31HU Y OHKOJIOTHYECKUX OOJIBHBIX.
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AKTUBHOCTU AOKCOPYBULMNHA U BUKOMIMOHEHTHbIX
HAHOCTPYKTYP HA OCHOBE OKCUOA ANNIOMUHUA
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AHHOTaUuA

BBepeHue. BbICOKOTEXHOMNOMMYHbIE METOAbI CUHTE3a HAaHOYaCTHUL, MO3BOSISAOT KOHTPONMPOBATL UX MOPdO-
NOrM0 1 hU3MKO-XMMUYECKME CBOMCTBA YXKe Ha aTane cuHTe3a. Me3onopucTble HAHOCTPYKTYPbl Ha OCHOBE
oKcuAaa antoMrHUSA obnagarT HU3KOM TOKCUYHOCTBLH, BUOCOBMECTUMOCTLIO, OHM PEKOMEH0BaHbI accoumna-
unen FDA ons GuomeamumMHCKUX NpunoXxeHuin. bnarogaps NonoXuTenbHOMY A3eTa-noteHunany v HU3Kom
pacTBOPMMOCTM B BOAE OKCUA, artoMUHUS CNOCOOEH Bbi3biBaTb MHIMOMPOBaHME pocTa ONyXonu U anonTo3
KINeToK BCreacTBME MOHHOro amncbanaHca B MUKPOOKPYXXeHMM onyxonu. Mpu COBMECTHOM NMPUMEHEHUU
HETOKCUYHbIX HAHOCTPYKTYP CO CTaHAAPTHbIMU XMMUOTepaneBTMYECKMMU NpenapataMmu Habnogaetcs
CcrHepreTnyecknini 3 dEKT, YTO NO3BOSMSET CHU3UTb KOHLEHTPALMIO LUTOCTaTMKA U YMEHbLUNTL NOBOYHbIE
achdekThl. Llenb nccnegoBaHUA — CMHTE3MPOBATh HAHOCTPYKTYPbI C Pa3NNYHbIM NMOBEPXHOCTHBLIM MOTEH-
unanom m npoBecTn UccreoBaHNe LMTOTOKCUYHOCTU CUHTE3MPOBAHHbLIX HAHOCTPYKTYP B YACTOM BUAE U
COBMECTHO C flokcopybuunHom. MaTepuan u metoabl. HAHOCTPYKTYpbl HA OCHOBE OKCUAA antoMUHKS Obinn
nony4eHbl NyTemM B3aMMOAeNCTBMS HAHOMOPOLLKOB ¢ Boaon. Mopdonorvs HaHOCTPYKTYp Obina oxapaktepu-
30BaHa Mpu NOMOLLM 3MEKTPOHHON MUKPOCKOMUN 1 SHEProaNCNEPCUOHHONO aHanm3a. Pa3oBbIi COcTaB Obin
nccrnenoBaH METOAOM PeHreHoa3oBoro aHanusa. BnusiHue Ha KneTkM CUHTE3MPOBaHHbLIX HAaHOCTPYKTYP
ObIn0 oueHeHo npu nomoLwm MTT-Tecta. Pe3ynbTartbl. CpaBHUTENBHbLIA @aHaNM3 nokasar, YTo NnonyyYeHHble
HaHocTpyKTypbl AIOOH 06naaatoT HU3KOWM TOKCUYHOCTbLIO M MOTYT ObITb MCMONb30BaHbI B KAYECTBE HOCUTENS
ans gokcopybuumHa. 3akntovyeHne. CoBMeCTHOE NpMMeHeHne AokcopybuumHa ¢ HaHocTpykTypamu AIOOH
n ZnO-AIOOH npuBOAUT K NOBLILLEHNIO NOBPEXAAIOLLEro AENCTBUS LMTOCTATNKa Ha OMyXOreBble KIeTKu
nuHum Neuro-2a.

KntoueBble cnoBa: HAHOCTPYKTYPbl, TOKCUYHOCTb, MPOTUBOONYXONieBas akKTUBHOCTb,
XMMUOTepaneBTUYECKMe npenaparhbl.
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SYNERGISTIC EFFECT OF ANTITUMOR ACTIVITY
OF DOXORUBICIN AND BICOMPONENT NANOSTRUCTURES
BASED ON ALUMINUM OXIDE

0.V. Bakina', N.V. Svarovskaya', A.A. Miller!, A.S. LozhkomoeV',
A.V. Avgustinovich?, A.Yu. Dobrodeev?, L.V. Spirina?, S.G. Afanasyev?

Institute of Strength Physics and Materials Science of Siberian Branch of Russian, Tomsk, Russia'
2/4, Akademichesky pr., 634055, Tomsk, Russia. E-mail: ovbakina@ispms.tsc.ru’

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences,
Tomsk, Russia?

5, Kooperativny Street, 634009, Tomsk, Russia?

Abstract

Introduction. There are high-thech methods of nanoparticle production with controlled morphology and physical
and chemical properties. Alumina-based mesoporous nanostructures have low toxicity and biocompatibility.
FDI recommends alumina for biomedical application. Alumina inhibits the grow of cancer due to positive
zeta-potential and low solubility in water. We observed the synergistic effect of joint application of doxorubicin
and nanostructures. This approach reduces drug concentration and its toxicity. Purpose: to synthesize
nanostructures with different surface potentials and to study toxicity of these nanostructures alone and in
combination with doxorubicin. Material and Methods. The alumina-based nanostructures were obtained by
the hydrolysis of nanopowder. The morphology of nanostructures was investigated by transmission electron
microscopy with an integrated system of energy dispersive analysis. The phase composition of the particles
was determined by X-ray diffraction. The effect of the synthesized nanostructures on the viability of cell lines
was determined using the MTT test. Results. The synthesized nanostructures have a low toxicity and can
be used as an adjuvant for doxorubicin. Conclusion. The combined use of doxorubicin and bicomponent

nanostructures leads to an increase in the damaging effect of doxorubicin on Neuro-2a cells.

Key words: nanostructures, toxicity, anticancer activity, chemotherapy.

Beenenne

Pa3BuTHe COBpeMEHHBIX METO/IOB CHHTE3a I103BO-
JISIET TIOJTy4aTh HAHOYACTHUIIH M HAHOCTPYKTYPHI C KOH-
TPOIHPYEMOU MOPQOTOTHEN U (PU3UKO-XUMHIYECKIMA
CBOWCTBaMHU JIJIsl OMOMEIMIIMHBI U OMOWHIKCHEPHU.
MHorue 6MOCOBMECTUMbIE HAHOYACTUIBI YXKE HC-
[IOJIB3YIOTCSI TIPU MPOBEIEHUU IPOTHUBOOITYX0JIEBOI
JIeKapcTBEHHOM Tepanuu. FDA omoOpwnia HECKOIBKO
TEXHOJIOTHH MOTYYEeHHS JIEKAPCTBEHHBIX MTPETapaToB
Ha OCHOBE HAaHOYACTHII 30J10Ta JUIs AUArHOCTHUYECKUX
1 TepareBTrueckux tesnei [ 1]. Hanouactuisl cepedpa
JEMOHCTPUPYIOT BBIPKEHHBIN ITUTOTOKCHYECKHM
2 deKT, OCHOBaHHBIN Ha THOEIH KJICTOK OIYXOJIH
yepes arnornTo3 M akTuBanuio aytodaruu [2]. [Ipu-
MCHCHHE HAHOYACTHI] IJIATUHBI, TaJUIaIus, MEIH,
CeJIeHa, KpEeMHHSI, YITIepo/ia B Ka4eCTBE IPOTHBOOITY-
XOJIEBBIX areHTOB TaKKe MPOIEMOHCTPUPOBAHO B IKC-
nepuMenTax in vivo [3]. IlepcrieKTHBHBIM SBISETCS
MIOJIX0Jl, OCHOBAaHHBIH Ha NMPUMEHEHUHM HAHOUYACTHI]
Y HaHOCTPYKTYP C HU3KOW TOKCUYHOCTBIO, KOTOpEIE
YCHJIMBAIOT KaHIEPOUHUIHBINA d()(EeKT cTaHmapTHRIX
XUMHUOTNpenapaToB [4] ¢ U3BECTHBIMH MOOOYHBIMHU
spdexTamMu B BUAE KapAuo- U HEPPOTOKCHUYHOCTH
[5, 6]. HenaBuee uccinenoBanue [7] mokaszano, 4To
HaHOYACTHUIIBI XUTO3aHA, UMIIPErHUPOBAHHBIE TOKCO-
PYOHIIMHOM, 3aMETHO HHTHOMPOBAIIH POCT OITYXOJIH Y
MBIIIEH TI0 CPAaBHEHMIO C BO3JEHCTBUEM CBOOOIHOTO
nokcopyOununa. Kommno3utHele HaHOYACTUIBI, CO-

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2020; 19(2): 82-89

CTOSIILIE U3 ME30IIOPUCTOTO OKCUIAa KpeMHHUS, PyHK-
[IUOHATIM3UPOBAHHOTO JIOKCOPYOUITMHOM, Onaromaps
YCHIIEHHOMY 9HJIOIIUTO3Y, BBI3BAHHOMY XUMUYECKOH
MIPUPOION HOCHUTES, TIOKa3aJu BBICOKYIO IIPOTHBO-
OITYXOJIEBYIO AKTMBHOCThH MO CPAaBHEHHIO C YHCTBHIM
nokcopyoutmaoM [8]. [1pu u3ydeHnn COBMECTHOTO
JeHCTBYSI MayHOPYOHUIIMHA ¥ HaHOTIPOBOJIOK ZnO [9]
MIPOIEMOHCTPUPOBAHA JydUIlasi J0303aBUCHMas TOK-
CHYHOCTh B OTHOIIEHHUH OITYXOJIEBBIX KJIETOYHBIX JIU-
HUH 110 CPAaBHEHUIO C OTJEIBHBIMA KOMIIOHEHTAMHU.

Me3ormnopucTbie HAaHOCTPYKTYpPhl HA OCHOBE OK-
CHlla aTIOMUHHUS HAaXOAST MHUPOKOE MPUMEHEHHE
B OmoMeaMuuHe Onarogaps TEPMHUYECKOW U XUMH-
YECKOW CTaOMIBbHOCTH, Pa3BUTOM MOBEPXHOCTH,
OHMOCOBMECTUMOCTH M HH3KOHW ToKcHYHOCTH [10].
bnaromapsi monoXXuTENEHOMY [3€Ta-TIOTEHIIHATY H
HU3KOW PacTBOPUMOCTH B BOJI€ OKCHJ ATIOMUHHUS
Croco0eH BBI3bIBATH MHTUOWPOBAHKE POCTA OITYyXOJIH
U aronTO3 KJIETOK BCIISICTBIE HOHHOTO TMcOananca B
MUKPOOKPYKeHUH oIryXoJH [ 11]. OxkxumaeTcs, 9To ipu
COBMECTHOM ITPUMEHEHUH C XUMHOTEPAIIeBTHIECKIM
npenapaToM STH HETOKCHYHBIE HAHOCTPYKTYPBI OyIyT
CHOCOOHBI yCHMIINBATh ACHCTBHE CTAaHJAPTHBIX JIEKap-
CTBEHHBIX CPEJICTB Ha OIYXOJIEBIEC KIETKH.

Heas ucciaenoBaHus — CHHTE3UPOBATh HAHO-
ctpyktypbl AIOOH 1 KOMITO3UTHBIE OUKOMITOHEHTHBIC
HaHOCTPYKTYpbl AIOOH-ZnO ¢ pa3nnuHbIM MOBEpX-
HOCTHBIM TOTEHITMAJIOM M TPOBECTH HCCIIETOBaHHE
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UX [UTOTOKCUYHOCTHU B YHMCTOM BHJE U COBMECTHO C
JIOKCOPYOUITHHOM.

MarepuaJ 1 MeTOIbI

Cunmes 00veKmoe ucciedo6anus

[pexypcopamu JJisi MONYYEHUSI HAHOCTPYKTYD
AIOOH u KOMITO3UTHBIX OMKOMIIOHCHTHBIX HAHO-
ctpykryp AIOOH-ZnO cnyxuiau HaHOMOPOIIKH,
MOJy4YeHHBIE METOJOM JJICKTPHUYECKOTO B3PBIBA
NpoBOAHUKOB (Tabn. 1). Mopdornoruto u pasmep
HAHOYACTULl ¥ HAHOCTPYKTYP ONPEACISIIA METOIOM
npoceeunBaromieii (JEOL 2000FX, Slnonwns) u cka-
aupytomieid (LEO EVO 50, I'epmanust) a1eKTpoHHOM
MHKPOCKOTTNHU. Pa30BbIi COCTAB HAHOUACTHIL U3YyHaJIh
METOJIOM pEHTTeHO(]a30BOro aHanm3a Ha Audpak-
tometpe ([pon-7, Poccust) na CoKoa-n3nydennn.
VrenbHyo TOBEPXHOCTh 00Pa3IoB ONPENENsIN Me-
TOZIOM TEIUIOBOHM aecopOumu azora (SorbtometerM,
Russia). /I3eTa-nmoreHnan 00bEKTOB BBISIBIISIIN Me-
TOZIOM MHKpoasekTpodopesa (ZetoSizer Nano ZSP,
BenuxoOpurtanus).

Kynomypol knemok u yumomoKkcuuHocms

Bce kneTtounsle KyasTypbl npegoctaBiensl ObYH
I'HIL Bb «Bekrop». KineTkn HelipoOracTOMbl MBITITH
Neuro 2a u ¢pubpobracronomoOHbIe KIeTKH 929
KyJIBTHBHPOBaIN B pocToBoii cpee MEM (HyClone,
CIIA) ¢ noGanenuem 10 % deranbHOl ObIubei
CBIBOPOTKH, 2mM L-rnyramuna u 1 % neHnuuums/
crpentomuiaa B CO, unkybarope (Sanyo, Snonus)
npu temreparype 37 = 1 °C B teuenue 24 4 B 96-
mynounsix manmeTax (TPP, HIseitmapust). Koneunas
KOHIICHTpAIUA KJIeTOK cocTaBmsiaa 1x10* kimerok
B 100 MKI cpenbl B KaKIOU JIYHKE 96-TyHOUHOTO
MUKpPOIIAHIIETA.

LUTOTOKCHYHOCTh CHHTE3MPOBAHHBIX 00Pa3IOB
OLICHUBAJN MO M3MEHEHHUIO XU3HECHOCOOHOCTHU
KJIETOYHBIX JIMHUH B KOHTAKTe ¢ 00pa3iiaMu 1o cpas-
HEHHUIO C KOHTPOJIBHOU Ipynnoi npu nomowmu MTT-
Tecta. MeTox 0OCHOBaH Ha pEakIlié BOCCTAHOBIICHUS
MTT-pearenta peaykrazaMH KHBBIX KJIETOK 10
(hopmazaHa, OKpaIIEeHHOTO B (PHOJICTOBBIN LIBET, U €10
MOCIIETYIOIIEM OITPECTICHUH ITPH TIOMOIIIN CIIEKTPO-
(hOTOMETPHUECKOTO METOIa aHAITN3A.

OO0pa31ibl HAHOCTPYKTYP MPEIBAPUTEIBLHO CTe-
PUIM30BaM METOAOM NApOBOH CTEpHUIIM3ALUH B

aBroknaBe (Panasonic, SAnmonus) mpu 121 °C. s
MIPOBEICHUS TECTa U3 JTYHOK 96-IIyHOYHOTO MHKPO-
wiaHmera, comepxkarmx 1x10* kmerox B 100 MK,
OCTOPOXKHO YAAJISJIN MMHATATENbHYIO Cpeny U A00aB-
w100 MKJI THUTaTebHON Cpenbl, ComepiKamen
HAHOCTPYKTYpHI B KoHIIeHTpatu# oT 0,01 1o 1 Mr/mit.
KreTkn MHKyOHpOBaIH ¢ HAHOCTPYKTYPaMH B Teue-
Hue 24 4. [Tocnie 3T0TO Cpeay MOBTOPHO YAAISIIN U
KJISTKU JIBYKPAaTHO TPOMbBIBAJIU PacTBOpPOM Oydepa
Hynpbexko (Sigma-Aldrich, CIHA). B kaxnayio
JYHKY C KJIeTKamH 100aBisuii o 10 MK pacTBopa
MTT (3-4,5-mumeruntrason-2,5 mudeHun TeTpaso-
must Opomuna). Makyouposanue ¢ pacteopom MTT
MPOBOJMIIN B TeUeHUEe 2 4 npu Temneparype 37 =+
1°Cus % CO,. Ilo okoH4anun MHKyOMpOBaHHUS
MUTATENFHYIO CPEAy OCTOPOKHO YHAJSUIH U A00aB-
TSITH B Kaxkayto JiyHKy 1o 100 mxn JIMCO (buornor,
Poccust) st pactBopeHust KpuctamuioB GopmazaHa.
Uepes 15 MUHOTIpEAETSITH ONTHYECKYIO TJIOTHOCTD
CYCIICH3UI MPU TOMOUIH TJIAHIIETHOTO CIIEKTPO(o-
tomeTpa Multiscan FC (Termo Scientific, [epmanus).
Jnuna Bonubl coctapisiia 570 uM. B kauectBe OT-
PHULIATEILHOTO KOHTPOJISI UCIIOIB30BAJIH KICTKH, WH-
KyOupyeMble B TUTAaTeIbHOU cpene 0e3 1o0aBIeHHs
HaHOCTPYKYp. B KauecTBe MOI0KUTEIEHOTO KOHTPOJIS
MCTIONB30BAM HaHOYacTHIIBI ZnO co CpeaHuM pas-
MepoM 62 HM, TIOTyIEHHBIC TCKTPHIECKIM B3PhIBOM
[IUHKOBOM MPOBOJIOKH B arMocdepe kuciaopoaa. s
CTaTHCTHYECKON 00pabOTKH TaHHBIX HCIIOIB30BAJIHCh
napaMeTpU4ecKre METObl C YPOBHEM JIOCTOBEPHO-
ctu p<0,05.

Pesyabrartsl U 00cyxkaeHue

Dopmuposanue nanocmpykmyp AIOOH

u AIOOH-ZnO

Ha puc. 1 nmpuBeneHsl 31€KTPOHHO-MHUKPOCKO-
NYECKUE H300paKeHN S HAHOTIOPOILIKOB PEKYPCOPOB.
YacTuuel uMeroT chepudeckyro GopMy U arioMepu-
POBaHBl, YTO XapPaKTEPHO MAJS HAHOIOPOIIKOB, I10-
Jy4EeHHBIX 3JEKTPUUYECKHUM B3PBIBOM IIPOBOJHHKOB.
OcHoOBHBIE (PU3UKO-XUMUYECKUE XAaPAKTEPUCTUKH
HAHOTIOPOIIKOB U CHHTE3MPOBAHHBIX M3 HUX HAHO-
CTPYKTYp MPHUBEIICHBI B Ta0MI. 2

ITpu oxucHEHUH JEMOHU3UPOBAHHOM BOJOM HAHO-
nopomkoB Al u Al-Zn nabmonanock ysennuenue pH

C

200 Hm

Puc. 1. MOM-n3obpaxeHune HaHodacTuu Al (a) n Al-Zn (6)
Fig. 1. TEM image of Al (a) and Al-Zn (b) nanoparticles
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Puc. 2. TI13M (a, 6) n COM
(B, ) U306paxeHns
HaHocTpykTyp AIOOH (a, B)
AIOOH-ZnO (6, )

Fig. 2. TEM (a, b) and SEM
(c, d) images of AIOOH (a, c)
and AIOOH-ZnO (b, d)
nanostructures

PpeaKImoHHON cpenbl 10 8,3 ¥ 10 7,5 COOTBETCTBEHHO.
Peaxruto mpoBoawny B TeueHue 60 muH. [Tocie aToro
MPOAYKTHI PEAKIUU OT(HUIIETPOBBIBAIIN H BBICYIIIUBAIN
mpu 100 °C nmo moctosiHHON Macchl (=120 muH). B
pesyibrate HaOMoAanoch GOpMUPOBAHHE ME30II0-
pUCTBIX HaHOCTPYKTYP (puc. 2). [Topucras cTrpykrypa
00pas3IoB MpeCTaBIeHa ME30IIOPaMH IO Kiiaccugu-
kauuu MIOITAK co cpennum pazmepom 4-9 um.

Lumomoxcuunocms 06paszyoe

’KnzHecrmocoOHOCTh KIIETOYHBIX JTUHUHM TPH WH-
KyOaly ¢ CHHTE3MPOBAHHBIMH HAaHOCTPYKTYPaMH
HOCHUT J10303aBUCHUMEIH Xapakrtep (puc. 3). YBennde-
HHUE KOHIIeHTpaluu HaHOCTPYKTyp AIOOH BILIOTH 110
0,1 Mr/mMI1 CHIDKAET )KU3HECITOCOOHOCTH He OojIee ueM
Ha 10 % (nerkas nutorokcuanocts o 'OCT P UCO
10993.5). Hanoctpykrypst AIOOH-ZnO nposiBnsiiu
JIETKYIO0 ITUTOTOKCHYHOCTh MPU KOHI[CHTPAIlUH HE
Boime 0,05 Mr/mi.

Hanouactuner ZnO OBUIM TOKCHYHBI JUIA BCEX
MCCIIeyeMbIX KIETOYHBIX JIMHUW. Panee ObII0 mM0-
kazaHo [12], uro HanodacTumsl ZnO MPOSBISIOT
MUTOTOKCUYHOCTD IO OTHOLICHHIO K HOPpMaJIbHBIM
U OIYXOJICBBIM KJIeTKaM. MeXaHU3M JICHCTBUS Ha-
HovacTull ZnO CIOXKEH U ONpeAesieTCs] KOMIUIEK-
COM HECKOJIbKUX BHJIOB BO3/ICHCTBHSI, OCHOBHBIM U3
KOTOPBIX SIBIISICTCS T€HEpalus PEaKTHBHBIX (HOpPM
kuciopona [13]. DTo Bo3meicTBUE MPOTEKAET ue-
pe3 psia MeXaHW3MOB, BKIIOUYAIOIINX TeHEPaIuio
A®DK na moBepxHOcTH Hacthll [14], pacTBopeHme
U BBIJICJICHHE HOHOB Zn”>" B KJICTOYHYIO cperdy [15]
M MEXaHW4YeCKOe B3aMMOJIEHCTBHE HAHOYACTHII
¢ xiIeTodyHoil memOpanoii [16]. HanocTpyTKypsI
AIOOH crocoOHbI TPOHUKATH B KJIETKH OJ1aroaaps
SHIIOIUTO3Y (puc. 4).

O)KI/IIIaeTCSI, 4TO IpU COBMECTHOM BO3Z[CI>iCTBHI/I
HAHOCTPYKTYp U JOKCOPYOUIIMHA CHHTE3UPOBAHHBIC

| ~+-AIOOH -#ZnO-AIOOH -*ZnO ‘
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Puc. 3. )KusHecnocobHOCTb KneTouHbix nuHuin L929 (a) n Neuro-2a (6) B 3aBUCMMOCTU OT KOHLIEHTpaLumn
Fig. 3. Cell viability of L929 (a) and Neuro-2a (b) cell lines
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Puc. 4. OnekTpoHHO-MUKpOCKoNMYeckoe n3obpaxeHne knetok Neuro-2a nocne nHkyoupoBaHus ¢ obpasuamu HaHocTpykTyp AIOOH
Fig. 4. TEM-image of Neuro-2a cell line after incubation with AIOOH nanostructures
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[oKcopyouLUMHa rnapoxnopvaa
Fig. 5. Cell viability of Neuro-2a cell after incubation with doxoru-
bicin

00pasibl CMOT'YT YCHIIUTh ICHCTBHE XUMHUOIIPEIapara,
YTO TO3BOJIUT CHU3UTH €0 JO3UPOBKY, a, CJIEA0Ba-
TEJIbHO, U TOKCHYHOCThb. MeXaHu3M NCHCTBUS JOK-
cOpyOMIIIHAa OCHOBAaH Ha BHEAPEHUU €r0 B ABOHHYIO
crnupasb [JHK, BoI3bIBatomieM ee nospexaeHue [17].
Jist ompeneneHnss KOHLEHTPAUK JTOKCOPYyOUIHa,
HE OKa3bIBaIONIEel TOKCHYECKOIro JEeWCTBUS HA HC-
cieyeMble KJIETOYHbIE JIMHUH, MPEeIBapUTEIbHO
HCCIIEeIOBAIN BJIMSHUAE PA3IUYHBIX KOHUEHTPALUH
npemapara (puc. 5).

JlokcopyOHIMH B KOHIIGHTPAIMHU 5 MKT/MJT yKe OKa-
3bIBA€T LIMTOTOKCHYECKOE JIEHCTBUE HAa JTMHUIO KIETOK
Neuro2a. JI51s1 npoBeicHUsI JAIbHEUIIUX UCCIIEA0BAHUI
COBMECTHOTO ICHCTBUSI IIpenapara ¢ HAHOCTPYKTYpaMu
Obl1a BEIOpaHa KOHIIGHTpAIMs 1 MKI/MIL

Ji1s mpoBeieHns UcCle0BaHts OITyX0JIEBbIE KIIET-
KM HHKYOMPOBAJIM C HAHOCTPYKTYPaMHU U IOKCOPyOH-
LUHOM coBMecTHO. [IpeaBapurensHo foKCOpyOUIIMH
aicopOUpoBay Ha HAHOCTPYKTYPax, aJCOPOIIOHHAS
eMKocTh coctaBuia 10 Mkr/r HaHocTpyktyp. KoHn-
LEHTpauusi HAaHOCTPYKTyp coctaBmia 0,1 mr/mu.
Taxum oOpa3zom, Tpu WHKYOAIIMN B KaXKI0W sUeiike
mianmiera Haxomwics 1 mxr/min DOX. JlanHbie 110
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Puc. 6. XKnsHecnocobHocTb knetok Neuro-2 npu COBMECTHOM
BO3[eCTBUM [OKCOPYOULIMHA N HAHOCTPYKTYP
Fig. 6. Cell viability of Neuro-2 cell line by joint application of
doxorubicin and nanostructures

JKU3HECTTOCOOHOCTU KJIETOK (pHC. 6) MOKa3bIBAIOT,
YTO CHHTE3WPOBAHHBIE HAHOCTPYKTYPHl YCHINBAIOT
JIeCTBUE IOKCOPYOUIIMHA 32 CUET CUHEPTeTHUECKOTO
3¢ dekra, 0COOCHHO BBIPAKSHHOT'O MPU UCIIOJIb30Ba-
HUHM OMKOMIIOHEHTHBIX HaHOCTPYKTYp AIOOH-ZnO.
Takoe nericTBrEe MOYKHO OOBSICHUTH BEICOKOH are3neit
KJIETOYHOM JINHUYU K HAHOCTPYKTypaMm, SHIOIUTO3Y
JICHCTBHIO XUMHOITPENapara BHyTPH KICTKH.

3akiiroueHue

HanocTpykTyphl, CHHTE3UpOBaHHbBIE B3aUMOJICH-
CTBHEM C BOJOW 3JIEKTPOB3PBIBHBIX MOPOUIKOB Al 1
Al-Zn, 0b6nanaoT HU3KOH TOKCHYHOCTBIO M MOTYT
OBITb MCIIOJb30BAHBI B KAYECTBE HOCUTENS ISl JOK-
copyourmaa. CoBMECTHOE NMPUMEHEHHE XMMHUOTIpe-
napara ¢ HaHoctpykrypamu AIOOH u ZnO-AIOOH
MIPUBOAMT K YCHJIEHHIO KJIETOYHOT0 nontomennss DOX
U, CJeI0BaTeJbHO, TOBBIIICHUIO HMOBPEKAAIOIEIO
JIEHCTBHS B OTHOIIEHNH KJeToK Neuro-2a. Cunepre-
THIecKni 3 HeKT CHHTE3UPOBAHHBIX HAHOCTPYKTYP
Y TIPOTUBOOITYXOJIEBOTO Ipernapara JOKCOpyOHUIMH B
Halei padoTe MpoeMOHCTPUPOBAH BIIEPBBHIC.
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AHHOTauus

BBeaeHue. Xvpypruyeckoe rneyeHmne 60mnbHbIX C OMyXoneBbiM NopaXKeHneM KoCTel Tasa, B 4aCTHOCTM napa-
aueTabynsipHon obnacTtu, ABNSETCS OAHUM 13 Hanbornee CroXHbIX pa3aernoB COBPEMEHHON OHKOOPTOMNEANUN.
CyLLecTByIOT pasnunyHbie METOAVKM PEKOHCTPYKLMN BEPTITY>KHOW BNaAWHbI: NPY NOMOLLM anso- 1 aytorpadTos,
MerasHAonNpoTEe30B, CEAOBMOHBIX SHO0MPOTE30B, MHANBMAYAMNbHBLIX 3HA0NPOTE30B, 3D-NPUHTUHIA U TPaHC-
nosuuumn 6egpeHHoN KocTh ¢ hopMMpoBaHNeM HeoapTpo3a. OgHaKo BCe OHW XapakTepuU3yrTCs TEXHUYECKON
CMOXHOCTbLHO BbINOMHEHUS, 4OCTaTOYHBIM PUCKOM Pa3BUTUSA MOCNeonepaLmoHHbIX OCOXHeHW. Becneacteue
3TOro YHMBEpCanbHOM METOAMKY, YAOBNETBOPSIOLLEN BCEM MOCTaBMNEHHbLIM 3agadam, He cyllecTByeT. OgHum
13 Hanbonee COBPEMEHHbIX METOAOB PEKOHCTPYKLUMUN KOCTEN Ta3a SBMAETCS UCMONb30BaHUE MOAYMbHbIX
3HAOMPOTE30B Ha OCHOBE KOHWYECKOW HOXKM, MPEUMYLLECTBOM KOTOPbIX ABMSETCA BO3MOXHOCTb WHTpa-
onepauvoHHO CMOAENMPOBaTh SHAOMNPOTE3, Hanbonee NOMHO YAOBNETBOPSOLLNA KOHKPETHOW KITMHUYECKON
cuTyaumun. B ctatbe npeactaBneHbl pesynbraTtbl UCMONb30BaHUSA MOLYMbHbBIX SHAOMPOTE30B BEPTYXHOM
BMaAWHbI MPU NeYEeHNM NauuEeHTOB C OMyXOrneBbIM NOpaXeHWeM napaavetadynspHorn obnactn. Matepman
u metoabl. B nepuog ¢ 2011 no 2018 r. xupypruyeckoe neveHne B obbeme napaaueTtabynspHomn pesekumm
C PEKOHCTPYKLMEN MOZYNbHBIM 3HA0MPOTE30M BbINOMHEHO 30 GOMbHBLIM, U3 HUX MYX4nH — 13 (43 %), xKeH-
WwmH — 17 (57 %). CpegHun BospacT — 45 net (23—63 roga). NepBuyHbIE 3N0Ka4YeCTBEHHbBIE ONMYyXOnu KOCTEN
Obinn y 19 (63 %) 60MbHbIX, rMraHToKNeTo4YHas onyxonb — Yy 5 (17 %), MecTHopacnpocTpaHeHHasi capkoma
maArknx TkaHen —y 1 (3 %), conutapHble metactasbl paka nodku —y 2 (7 %), peunamebl CapkoM Xmpyprude-
ckoro neverus —y 3 (10 %) naumeHToB. PesynbTaTtbl. CpegHas npogomkMTensHocTb onepauum — 310 MuH
(145-520 MuH), cpegHun 06bem MHTpaonepauuoHHomn kposonotepy — 5 520 mn (600—-20 000 mr). Monoxu-
TeNbHbIV Kpar pesekLun no pedynsratamM NnaHoBoro Mopdonornyeckoro nccnegosanus seiseneHy 3 (10 %)
bonbHbIX. CpegHun cpok HabnogeHus coctasun 36 mec (4—73 mec). NporpeccnpoBaHue B Cpoku oT 6 Ao
40 mec BbigBneHo y 10 (33 %) 6onbHbIX, 13 HUX ymepno 8 (27 %) naumeHToB. OCNOXHEHNS pas3Horo Tuna
anarHocTtupoBaHbl y 11 (37 %) 6onbHbIX, cpeam KoTopbix Npeobnagann nHdekumoHHble npouecckl — 9 (30 %).
CpenHee 3HayeHVe yHKUMOHaNbHOro pesynsrata no wkane MSTS coctaBuno 59 % (15-82 %). 3aknto-
yeHwue. [pumeHeHne MoaynbHbIX CUCTEM 3HAOMNPOTE3MPOBAHNSA BEPTY>KHON BNaguHbl U TazobegpeHHoro
cycTaBa Nnpu OnyxoreBoM NOPaxXeHUn SBASETCA NePCnekTUBHON XMPYPruyeckon METOANKON, MO3BONSOLLEN
[obunTbCa agekBaTHbIX PYHKLMOHAmMbHbLIX Pe3ynsTaTtoB MpY CPaBHYMOM KONMYECTBE MOCreonepaunoHHbIX
OCMOXHEHUN.

KnioueBble cnoBa: CapKOMbI, KOCTU Ta3a, PEKOHCTPYKUUA, XUpypruyeckoe riedyeHune, MmoayribHbie

3HOonpoTe3bl.
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RESULTS OF MODULAR ENDOPROSTHETIC
RECONSTRUCTION OF PERIACETABULAR BONE DEFECTS IN
PATIENTS WITH TUMORS OF THE ACETABULUM AND HIP JOINT

G.D. lluridze, A.V. Bucharov, V.Yu. Karpenko, V.A. Derzhavin

P.A. Gertsen Moscow Research Cancer Institute — branch of the National Medical Research Radiology
Center, Moscow, Russia
3, 2-nd Botkinsky proezd, Moscow-125284, Russia. E-mail: iluridze01@gmail.com

Abstract

Introduction. Surgical treatment of patients with pelvic bone tumors, in particular periacetabular tumors,
remains challenging. There are many different reconstruction options after resection of these tumors. These
include allo- and autografts, megaprosthesis, saddle endoprosthesis, custom-made endoprosthesis, 3D
printing endoprosthesis, and femur transposition with the formation of neo-arthrosis. However, all of them
are characterized by technical complexity and high risk of postoperative complications. There is still no
standard procedure for reconstruction after resection of malignant periacetabular tumors. To date, modular
endoprosthesis is a well-established reconstructive device in orthopaedic oncology to manage wide bone
resections. Modular systems provide patient-specific endoprostheses that could be modified during surgery.
In this article, we present the results of modular acetabular endoprostheses in the treatment of patients
with periacetabular tumors. Material and Methods. From 2011 to 2018, 30 patients underwent modular
endoprosthetic reconstruction after periacetabular resection. There were 13 (43 %) male and 17 (57 %) female
patients aged from 23 to 63 years (median age 45 years). Primary malignant bone tumors were detected in
19 (63 %) patients, giant cell tumor in 5 (17 %), local soft tissue sarcoma in 1 (3 %), solitary metastases of
kidney cancerin 2 (7 %) and recurrent sarcoma after previous surgical treatmentin 3 (10 %) patients. Results.
The average duration of surgery was 310 minutes (range: 145-520 minutes), blood loss was 5520 ml (range:
600—20000 ml). The median follow-up time was 36 months. Histological examination revealed a positive
resection margin in 3 (10 %) patients. At a follow-up from 6 to 40 months, disease progression was detected
in 10 (33 %) patients. Eight (27 %) patients died on disease progression. Complications of various types were
diagnosed in 11 (37 %) patients. Infectious complications were the most common (30 % of patients). The
average value of the functional assessment by the MSTS scale was 59 % (15-82%). Conclusion. Modular
endoprosthetic replacement for tumors of the acetabulum and hip joint is a promising surgical technique

allowing adequate functional results to be achieved.

Key words: bone tumors, pelvic tumors, reconstruction, surgical treatment, modular endoprosthesis.

Bgenenne

B Poccun 3a6051€BaeMOCTh EPBUIHBIMU 3JI0KaUC-
CTBEHHBIMH OITyXOJISIMH KOCTel perucrpupyerca y 1
OonpHOTO Ha 100 THIC. HACEJICHUS, YTO COOTBETCTRBY-
€T JIaHHBIM T10 3200JIEBa€MOCTH B JIPYTHX CTpaHaXx.
ITepBuuHbIE 3710Ka4E€CTBEHHbBIE OITYXOJIM KOCTEH Ta3za
SIBIISIIOTCSL PEJIKOM MATOJIOTHEH M COCTAaBIISIIOT HE
oomnee 10 % oT Bcex KOCTHBIX capkoM [1]. Otianun-
TETHHONH OCOOEHHOCTBIO 3TOH HO30JOTHH SBISIETCS
9KCTIAaHCHUBHBIM POCT OIYXOJH B MOJOCTH MaJjOTO
Ta3a U OKPYXKarolnue MATKUE TKaH!, YTO OIIPEACIACT
Hnux 6€CCI/IMHTOMHOG TCUCHUEC HA PAaHHUX CTAaJAUAX 3a-
OoneBanus. KinHUYeCKue MPOSBICHHS BO3HUKAIOT
MPY BBIPAXKEHHOH MECTHOM pacipOCTPaHEHHOCTH U
SHAaYUTCJIBHBIX padMEpax OITyXOJICBOTO Oo4ara BBUOY
CIABJICHUSI OITyXOJIbIO KOPEIIKOB TA30BOTO HEPBHOTO
CIUICTCHHMsI, OPraHOB MaJIOro Ta3a U pa3pylICHUU Ta-
300€pEeHHOTO CyCTaBa.

Taz0Boe KOIBIIO MPEACTABISACT COOOW BAKHYIO
CTaTHKO-AMHAMHYECKYIO YaCTh CKeJIeTa U 00eCIieyrBa-
€T paBHOMEPHOE pacrpeieiICHUEe HArpy3KU OT BEPXHUX
KOHEYHOCTEH ¥ TYJOBHINA HA HWKHHE KOHEYHOCTH.

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 90-99

BeptinyxHast BiainHa BMECTE C TOJIOBKOM OeIpeHHO
KoCTH (hOPMHUPYIOT Ta300CIPEHHBIA CyCcTaB, depes
KOTOPBIN TA30BOE KOJIBIO CONPATACTCS C HUKHIMHU KO-
HEYHOCTSIMH, 00ECIICUHBasi BEPTUKAILHOE MTOJIOKECHUE
TeJa, MO3BOHOYHUKA, a TaKXKe mpsMoxoxaeHue. Ha-
pymienue (pyHKINI BepTITY>KHON BIIAIMHBI TIPUBOAUT K
M3MEHEHHIO TIOXOIKH, CKOJIM03Y, BOSHUKHOBEHHIO 00-
JICBOTO CHHJpOMa. XHPYPruuecKoe JeUeHUe O0JIbHBIX
C OMYXOJIEBBIM TOpPaKEHUEM KOCTEH Taza M 00JacTH
Ta300eIpEHHOTr0 CycTaBa SBISETCS OJHUM W3 Hau-
0oJee CIIOKHBIX Pa3aesioB COBPEMEHHON OHKOJIOTHH.
o HemaBHEro BpeMeHHU OOJBITUHCTBY MAIUEHTOB C
MECTHOPACIIPOCTPAHECHHBIMU CAPKOMaMH KOCTEH Taza
BBIMTOJIHSUIUCh PACLIMPEHHBIE XUPYPIrUUYECKUE BMeE-
[IaTeNbCTBA B 00beMe MEKIOAB3AOITHO-OPIOIITHOTO
BBIUJICHEHHS X MEKITO/IB3/I0IIHO-OPIOIIHOM PE3SKIHH
C BO3MOKHOM MOTEPEN HUKHEN KOHEYHOCTH Ha CTOPO-
HE MOpPaXKEHUsI TA30BOr'0 KoJblla. Pe3ynpraraMu Takux
onepanui SBJISUIMCh WHBAJUU3ALUSA, HEYOBIIET-
BOPUTEIBHBIN (YHKIIMOHAIBHBIH M KOCMETHYECKHI
Pe3yAbTaThI, a TAKKE TPYAHAS COIIUATbHAS aTanTaIlHs
OonpHOTO [2-5].
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Puc. 1. PeHtreHorpamma
KocTen Tasa:

A — Ta3oBbIl MOAYMb 3HAO-
npoTesa MMMaHTMPOBaH B Noa-
B34OLLUHYI0 KOCTb; B — Ta3oBbIn

mopaynb 3HAOMNpoTe3a UMmaH-
TUPOBaH B KpecTel,
Fig. 1. X-ray of the pelvic
bones:

A — the pelvic module of the
endoprosthesis has been
implanted in the ilium; B — the
pelvic module of the endopros-
thesis has been implanted in
the sacrum

3a mocieaHee BpeMsi pa3pa0dOTaHbl U BBEJICHBI B
MPAKTUKY pa3IMYHbIe TEXHUKH OPraHOCOXPaHSIOLIe-
IO JICYECHUS NAMEHTOB C OIyXOJIEBBIM MOPAKEHHEM
napaaretalyisipHoi 001acTi. PEeKOHCTPYKITHIO BEpT-
JY’KHOM BIaJIMHBI OCYIIECTBIISIOT [TPY OMOIIIHU aJlI0-
u ayTorpa)ToB, METra’HIONPOTE30B, CEIJIOBUAHBIX
suponpore3os (D11), 3D-npuHTHHTA ¥ TIPOTE30B WH-
JUBUIYaJIbHOI'O M3TOTOBJIEHUS, @ TAK)KE IIPU IIOMOIIN
TPaHCHO3UIIUH OeIPEHHON KOCTH ¢ POPMUPOBAHUEM
HeoapTpo3a [6—8]. DTH METOUKN XapaKTepU3yTCs
JIOCTaTOYHO BHICOKUM PHUCKOM Pa3BUTHSI ITOCIIeonepa-
LIMOHHBIX OCJIOKHEHHH, CPEIM KOTOPBIX IIPe00sIalatoT
I/IH(I)CKIII/IOHHBIe, 1 OrpaHNMYCHHBIMUA q)YHKHI/IOHaHL-
HBIMH pE3YyJIbTaTaMU, YTO HC MO3BOJISCT OIIPEACINTD
€IMHYI0 YHUBEPCAIbHYIO TEXHHKY PEKOHCTPYKLUHU
[9-11].

OnnHoii m3 HanboJaee MEePCIEKTUBHBIX METOIUK
PEKOHCTPYKIUHU BEPTIAYKHOM BIAJUHBI SBISIIOTCA
MOJIYJIbHBIE CHCTEMBI SHIOIPOTE3UPOBAHMS HA OCHOBE
KOHUYECKOW HOXKH. VX IIaBHBIM IMpPEUMYIIECTBOM
SIBJISICTCSI MOYJBHOCTh KOHCTPYKIMH, KOTOpasi 00-
nerdyaer cOOpPKy M YCTAHOBKY METaJUIOMMILIAHTA
BO BpEMS OIEpaliy, a TaKXke MO3BOJIsIeT Haubojee
aJIekBaTHO 1o100path pasmep DIl u ero nonoxxenne
B TIOCKOCTH [12—16]. OCHOBO# KOHCTPYKIIUH SBJIS-
€TCA KOHMYCCKasd HOXKa, KOTOpas MMIUIAaHTUPYCTCA
B OCTAaBUIYKOCHA IMOCJC yAAJICHUA ONYXOJH 4HaCTb
MOJB3A0IIHON KOCTU MM OOKOBBIE MacChl KpECTLa
(puc. 1). K HOXKE pUKCHpyeTcs dalika UMILIAHTa,
a 3aTeM B Hee TOrpy)aeTcs rojoBKa dHIOMPOTe3a
Ta300eApEHHOTO cycTaBa. biaromaps MOIYTbHOCTH
KOHCTPYKIMHU UHTPAOTIEPALIMOHHO BO3MOKEH ITO100D
MoAyJel S3HA0NPOTE3a, COOTBETCTBYIOIIHX I10 TOJIILH-
HE OIuJIa MOJB3OIIHON KOCTH M JUAMETPY YallKH,
YroJl U TIOJIOKEHNUE KOTOPOW BO3MOXKHO M3MEHUTH B
3aBHCUMOCTH OT (PM3UOJOTHYECKHUX O0COOCHHOCTEH
BEPTIIYKHOH BIaJMHBI KOHKPETHOTO MALUEHTA.

B nmanHOU cTaThe mpeacTaBJieH COOCTBEHHBII
OMBIT MOYJILHOTO SH/IONIPOTE3UPOBAHNS BEPTITYKHON
BIIQ/IMHBI Y TAIEHTOB C OITyXOJIEBBIM MOPaKEHHEM
napaaretalyisipHOii 00IacTu.
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MarepuaJj u MeTOAbI

B nepuon ¢ 2011 mo 2018 r. xupypruueckoe
JedeHre B o0beMe IMapaanetalyIsipHONd pe3eKInu
C PEKOHCTPYKLMEN BEPTIYKHOM BIAJIUHBI MOAYJIb-
HBIM SHJIOTIPOTE30M OBLIO BHINOIHEHO 30 GONBHBIM.
Myxuna 06110 13 (43 %), xenmuH — 17 (57 %),
cpenHuii Bo3pact — 45 net (23-63 roma). IlepBuu-
HBIE 3JI0KAYECTBEHHBIE OITyXOJH KOocTel Obun y 19
(63 %) OonbHBIX. Cpear HUX XOHJIpOCcapKoMa Oblia
muarHoctupoBana y 15 (50 %), ocreocapkoma — y
3 (10 %), 310KauecTBeHHass (hrOpPO3HAsT THCTHOLM-
tomMa —y 1 (3 %), THTAaHTOKIIETOYHAS OMyXOJib — Y
5 (17 %), conmuTapHbie METacTa3bl paKa MOYKH — Y 2
(7 %), cunoBuanbHas capkoma —y 1 (3%), penuauBs
XOHJIPOCAPKOMBI OCTIE XUPYPTUUECKOTO JICUCHHS — Y
3 (7 %) narmenToB (Tabm. 1).

Y G0NMbHBIX ¢ HOBOOOPA30BaHUSIMU BBICOKOU CTe-
nenu 310kadectBennoctu GII-1III mepen onepanueii
MIPOBOJIMIIM UHAYKIIMOHHOE CUCTEMHOE JIEKapPCTBEH-
HOE JiedeHre, Ha (hOHE KOTOpOTo ObLiTa JOCTUTHYTA TO-
JIOXKHUTETbHAS TUHAMUKA UITH CTA0MIIN3AINS OITYXOJIH
no kpurepusim RECIST 1.1. ITocne onepanyu nposo-
JIWIIOCH KOHCOJMINPYIOLIEE JIEYEHNE B 3aBUCUMOCTH
OT CTENEHH JIEYeOHOro maroMopdosa Mo JaHHBIM
IUIAHOBOTO MOp(osoruueckoro uccienosanus. Ila-
[UEHTaM C HU3KO3JIOKaueCTBEHHBIMU omyxoisimu Gl,
TUTaHTOKJIETOYHOH OIYXOJIbIO U C COIMTAPHBIMH Me-
TacTa3aMu paka IMOYKHU BBIIOIHSIOCH TOJIBKO XUPYP-
THUYECKOE JIEYEHHE C MOCIEYIOIIM INHAMUYECKUM
HaOJTIOICHUEM.

B 3aBucuMocTH OT JIOKQJIHM3alUU OIMyXOJIEBOTO
MOPaKEHUSI OTHOCUTEIBHO KOCTEH Taza B HalleM
UCCIIEJOBAHUN NPUMEHSUINCH JIBa BHJIA OCTYIIOB:
CTaHIAPTHBIN «TIepeIHMID» U MOAU(PUITNPOBAHHBIHI
«xoMOMHUpOBaHHbI». [Ipu crangapTHOM HOCTYIIE
pas3pe3 BBIMOJHSIIM BIOJb KPbLIa MOAB3AOIIHON
KOCTH JTUCTAJIbHO, J1ajiee BJOJIb IIaXOBOM CBSI3KU U
Mepexo70M Ha BHYTPEHHIOIO MOBEPXHOCTH Oeapa
(puc. 2). Ilpu pacripocTpaHeHNH OITYXOJIH B/IOJIb JOH-
HOW KOCTH M B 00J1aCTh MPOEKIHMH MPOKCUMAIBHOTO
orzaena OeAPEHHON KOCTH BBIIIOJIHSUIIN JTOTIOJIHUTEb-
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HBIE Pa3pe3bl K JOHHOMY CUM(U3y U JIATEPaJIbHO K
IEpEIHE-HAPYKHON MOBEPXHOCTH BEPXHEH TPETH
oenpa. [Tocne pacceueHus aepMbl, HOAKOKHOHN KIIeT-
yaTKu U ($acuuu MOOMIIM30BAJIM HA MPOTSHKEHUU
[IaXOBBIN KaHATHK WM KPYIIIYIO CBSI3KY MaTKU M OTBO-
JIH B CTOPOHY. BONOKHA Hapy»KHOM KOCOM MBILIIbI
KUBOTA PacCeKalld dJIEKTPOHOKOM, OCYIIECTBISIIN
3a0pIOMIMHHBIA AOCTYN B MOAB3IOLIHYIO 00NACTb.
Manee nepecekany NaxoByO CBSI3KY, OTCEKaIN y MecTa
TIPUKPETIICHNS K JIOHHON KOCTH MPSIMYIO MBIIIITY K-
BOTA C aOHEBPO30M. 3a0PIOIIMHHBIN XUPYPTrHUECKHHA
JOCTyI 00ecreYrBaeT aJJeKBaTHY IO 3KCIIO3UIHIO MO
B3JIOLIHOM 001aCTH 1 IepeJHEO0KOBOM TOBEPXHOCTH
BEPTIIY’KHOH BIIAANHbI, MATMCTPAJIbHBIX IIOJIB3/I0LLIHO-
OeApEHHBIX COCYIOB U OepeHHOTO HepBa. bprommHy
1 JaTepaIbHYI0 CTEHKY MOYEBOTO ITy3bIps OTBOAMIN
B CTOpoHY. HapyskHble 11 BHyTpEHHUE TTOB3IOIIHbIE
COCYIBI MOOMITM30BEIBAIN OT MECTa JCIICHUS 0O0IIeH
TTOJIB3/IONITHON apTepuH U BEHBI 10 YPOBHS UX Tepe-
XoJ1a B OejpeHHbIe, OCIe Yero UX BMecTe ¢ OepeH-
HBIM HEPBOM OTBOJIWIIM B CTOPOHY. B 3aBHcHMOCTH OT
PAacIoIOKEHUsI OILYXOJIH B PSAE CIIy4aeB BHYTPEHHHE

Puc. 2. Bua ctaHgapTHOro «noAaB3AoLLHO-Nax0Bo-
6eapeHHOro» XMpypruyeckoro Aoctyna
Fig. 2. View of standard «iliac-inguinal-femoral»
surgical access

MOJB3/IOLIHBIE COCY/IbI IEPEBSA3BIBAIN U NIEPECEKAIH.
[Ipu HEOOX0AMMOCTH BU3YaIN3UPOBAIN U BBIACIISIN
Mo4eTOYHHK. Ha ciemyromem ararne nepecexanu npu-
BOJISIIIIME MBIMIIIBI, HATIpSTaTellb MUPOKOW (acium,
MNOPTHSDKHYIO M MPSAMYIO MBI Oelpa oTceKaln
y MecTa MPHUKPEIUIEHHs K JOHHOW W IOJAB3IOIIHOMN
kocTaM. Iocie onpeneneHns ypoBHS pPe3eKIUH KO-
CTEH Ta3a BBIMOIHSIN OCTEOTOMUIO BETBEU JIOHHOM,
CeNaNMIIHON KOCTeH 1 cuM(u3a, IeHKn OepeHHON
U KpbUIa MOAB3OUIHON KocTH. [locne mepeceuenus
KOCTHBIX CTPYKTYp I€pECEKAITN KPECTLOBO-OCTHCTYIO
U KPECTIIOBO-OyrOpHBIC CBSI3KH, Jlajiee YIalsuid Ma-
KpoTipenapar, nepecekast OCTaBIINecs MATKHAE TKaHU.
BTtopbiM sTanoM B TONILy ONMiIa OCTAaBLIEHCS 4acTH
TeNa ¥ Kpblia MOAB3A0IIHON KOCTH HIIH B KPECTEL] 110
HAIPaBUTENI0 YCTAHABINBAIN KOHHMYECKYIO HOXKY
MeTaNIOUMITJIaHTa, K KOTOPOH MpU MOMOIIM BUHTA
¢ukcupoBanu yaky S11, BeIMOIHAIOUIYIO QyHKINIO
BEPTIIY)XHOH BraguHbl. Tum, pasmep u MeTox (hukca-
[N HOXKKY (IIEMECHTHAS MW OC3IIEMEHTHAsI) BHIOW-
pajii COOTBETCTBEHHO TOJIIIMHE OTHJIA TTO/IB3I0IITHON
KOCTH U KIIMHUYECKOW cuTyauu. Jlanee BBIMOIHSIN

Ta6bnuua 1/Table 1

O6Lwasn xapakTepucTuka aHanu3MpyemMon rpynnbl
General characteristics of the analyzed group

30Ha MopakeHHs 110 Emehng/ Cramus T EETES
TucTONOrMYECKUit THIT OIyXOJIH/ Affected aIes according to the 3abonesanns/  manueHTos (n=30) /
Histological type of the tumor Enneking system Stage of the ~ Number of patients
111 11 I I disease (n=30)
Xonapocapkoma/ Ib 6 .
Chondrosarcoma 1 2 3 9 15 (50 %)
Ib 9
Octeocapkoma/ ) ) 1 ’ b 3 3.(10 %)
Osteosarcoma
3nokauecTBeHHast HUOPO3HASI THCTHOIIMTOMA/ o
Malignant fibrous histiocytoma ) ) ) ! Va1 13 %)
CHHOBH@bHaﬂ capkoma/ ) ) ) 1 b 1 13%)
Synovial Sarcoma
Meracra3 paka mo4xu/ o
Kidney cancer metastasis ) ) 2 ) ) 2(7%)
I'UraHTOKJICTOYHAS OIyXOJIb/ o
Giant cell tumor ) ) 2 . W)
PennauB XOHIPOCapKOMBbI/ 1 _ 1 1 3 (10 %)

Recurrence of chondrosarcoma

CUBVPCKW OHKONMOMMYECKWW KYPHATI. 2020; 19(2): 90-99
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PE3EKIMI0 MPOKCUMAIBHOTO OT/esa OeJPEHHON KOCTH
C TIOCTIEIYTOIIIeH yCTaHOBKOM OepeHHOr0 KOMIIOHEH-
Ta METAJUIOMMIUIaHTa. B 3aBHCHMOCTH OT ypOBHS
pesekuu OeApeHHONW KOCTH BO3MO)KHA YCTaHOBKa
OHKOJIOTHYECKOTO WJIM OPTONEAMYECKOTO IHIIOMPO-
Te3a. Tazo0enpeHHblil cycTaB (POPMUPOBAIH ITyTEM
(bmKcanyu roJ0BKM OEAPEHHOTO KOMITOHEHTA B YAIIIKY.
Jiist mpeIoTBpallieHHs BRIBUXa TOJIOBKU HIONPOTE3A,
OeApEHHBIH KOMIIOHEHT MOAYJIBHOTO SHAONPOTE3a U
YalKy BepTIY>KHOH BIaJUHbI MHOTOKPATHO OOBSI3bI-
BAOT JIABCAHOBOW HHUTHIO MEXKIy c000¥ (TomydeHa
nateHTHas crpaBka Ne 2018141788).

[Ipu nokanu3anuu OMyXoJid B 00JacTh 3aTHET0o
CEerMeHTa BEPTIY)XKHOH BNAJMHBI, CEAATUIIHOTO
Oyrpa 1 OOJNBITION CEMATUITHON BBIPE3KH MBI MPE-
JIOKWJTH MICTIONB30BATh «KOMOMHUPOBAHHEIH JJOCTYTD»,
BKJTIOUAIOIINI B ce0s1 BBITOJTHEHUE TOTIOJTHUTEILHOTO
paspesa K BepTIIy>KHON BIAAMHE U Ta300€IPCHHOMY
CyCTaBy, C KOTOPOTO HauWHAIOT omeparuio (puc. 3).
[To Hamemy MHEHHIO, TTOTOOHBINA XUPYPTUYECKUH 10-
CTyN o0JieryaeT MOOMIIN3AIUIO OITyX0JIEBOTO Ovara B
clly4ae ero pacpoCTpaHEeHHsI K CEATMIIHON BBIPE3Ke
1 K IPOCKIIMU BBIXOJA CEAATHIHOIO HEPBA, a TAKXKE
CHMJKAeT PUCK ero TpaBmarusauuu. Paszpes nposoasr
B SITOJMYHON 00JaCTH Ha CTOPOHE TIOPAXKECHUS, KOXKY
paccekaroT BAOJb ATOIUYHON CKIAJKK OT ee Havaja
JatepanbHoO, IOAHUMASCh TPOKCUMAIIBHO K HAPYKHOM
IpaHMLe ATOIUYHON 00J1acTH, Aajiee PacCEeKatoT M0-
KOXKHYIO KJIETUATKY H MOJICKAIILYIO PacIiio, MOOH-
JU3YIOT OOJIBLIYIO SITOIUYHYIO MBIIIIY, Y HHKHETO
Kpasi OONBIION SITOAMYHON MBIIILBI HAXOISIT MECTO
IIPOXOXKIEHHS CEATNIIIHOTO HEPBa, AaJIee PACCEKAIOT
OOIIBIITYIO SITOIMYHYIO MBIIIITY TPOKCHMAIIBLHO 10 XOTY
MPOESKIMH CEAATHUITHOTO HEPBa, MOCIIE Yero MOOHITH-
3yIOT CEIANUIIHBIA HEPB HA MPOTSHKEHUH M OTBOAAT
B CTOPOHY, BBIIIOJHSIOT MOOMJIN3ALUIO OITyXOJIU OT
OKPYXaIOINX MIATKUX TKaHEH, paccekasi CpeTHIO0 1
MaJIyI0 SITOJMYHBIC MBIIIIBI, & IPU HEOOXOAMMOCTH
MOPUHMHM MPUBOASILKUX MBI Oeapa — mojynepe-
MOHYATYI0 M MOJYCYXOXKMJIbHYIO0 MbIel. [locie
OKOHYaHUsA MOOMIIM3AalMyU CENAJIUIIHOIO HepBa U
MSITKOTKQHOTO KOMITOHEHTA OITyXOJIM PaHy yIIUBAIOT
MOCJIONHO 0e3 OCTaBlIeHUs! ApeHaXkel, Mmociie 4ero
MEPEeBOPAYMBAIOT MALMEHTA Ha CIIUHY U IPOAOJIKAIOT
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Puc. 3. Bug gononHutenbHoro
«KOMOVHMPOBAHHOIO» XMPYPryeckoro AocTyna
Fig. 3 View of the «combined» surgical access

OTIEpAIMIO U3 TOJB3/IOIIHO-IIAX0BOTO A0CTYyMa (T1a-
teHT RU 2638770). C ncmonb30BaHAEM MTOAOOHOTO
XUPYPrHYECKOT0 JOCTyIa ObUIO MPOONEPHUPOBAHO 6
MAlMEeHTOB, HO 0OBEKTHBHO CYUTH O MPEUMYIIECTBAX
€ro UCTIOJIb30BAHUS HE MPEACTABIISETCS BO3ZMOKHBIM
BBHJIy MaJIOTO KOJINYECTBA OOIBHBIX.

PesyabTarsl

Cpenssisi MPOAOIKUTEIILHOCT ONEpaluil cocTa-
Bria 310 mun (145-520 MuH), 00beM WHTpaomepa-
IUOHHOM Kposomorepr — 5 520 M (600-20 000 mur).
[lepennuii 1OCTYI NCIIOIB30BAH MPH ONlepalusx y 24
(80 %), komOuHUpoBaHHBIN —y 6 (20 %) manueHToB.
BonpmHCcTBO omepanwii (95 %) mpoBoIMIHCH C HC-
MOJIb30BAHUEM CHCTEMBI HHTPAONEPAITMOHHOTO KPO-
BecOepexenus tuna «CellSavery. B 5 ciyuasx nepen
oreparel Obljia BBIOHEHA CENEKTHBHAS SMOO0IH3a-
IIUST ApTEPHiA, MUTAIOMINX OIyXoib. [1o pesynbpraram
TUTAHOBOTO MOP(HOIOTHIECKOTO MCCIIEIOBAHUS ITOCIE
oTepary OTPHIATENILHBIC KPast PE3EKIHU C HHICKCOM
RO 6butn y 27 (90 %) Gonbabix. Y 3 (10 %) manu-
EHTOB ¢ XoHJpocapkoMoi Gl ObLT MONOXKUTEIBHBIH
Kpail pezexuuu ¢ uHAekcoM R1. YuuTeiBas BbICOKO-
nmuddepeHInpoBaHHBIN XapaKkTep OMyXOidH U 00beM
BBITTOJTHEHHOW OTIEpaliy, JOTIOIHUTEIBHOE JICUCHHE
B aJIbIOBAHTHOM PEKUME HE Ha3HA4YajaoCh, OOIbHBIC
OBLIM OCTABIICHBI ITO]] IMHAMHUYECKOE HAOIIOIEHHE.

Cpennuii cpok HaOIIOAEHHUS COCTaBHUI 36 Mec
(4-73 mec). IlporpeccupoBanune B Cpoku oT 6 10
40 mec BoisiBieHO y 10 (33 %) G0onbHBIX, U3 HUX YMeEp-
mu 8 (27 %) nanuenToB (Tadm. 2).

3a BpeMs HaOMIOMEHUS ¥ 3 MalMeHTOB C XOHPO-
capkoMoi ObIT IMArHOCTHPOBAH PELUINB OMYXOIH B
cpoku ot 10 10 14 Mec, 1Mo MOBOY 4ero BceM ObLIo
BBITNIOJIHEHO MEXKIIO/IB3/I0IIHO-OPIOIIHOE BEIUJICHE-
Hue. [lpu nanpHeleM HaOMIOAEHUH y OTHOTO U3
9THX OOJIHBIX JIMAarHOCTUPOBAHO METACTaTHYECKOE
NopakeHue JIerkux. Ha MOMEHT HamucaHUs cTaTbu
MAIMEHT KUB U NIOIy4aeT CUCTEMHOE JISKAPCTBEHHOE
nedenne. Cpeau MAIMEHTOB ¢ MEPBUYHBIMH 3JI0Ka-
YECTBEHHBIMH OITyXOJISIMH KOCTEH U MSTKHX TKaHEeH
OTJaJICHHOE METacTa3upOBaHUE OBUIO BBHISBICHO B
5 (17 %) nabmonenusix. Y 6onpmuacTBa (13 %) U3
HUX OBLIO NOpaxeHue Jerkux, y 1 (3 %) nanuenra —
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Ta6nuua 2/Table 2
XapakTtepucTvKa NaLunMeHTOB € NporpeccupoBaHnem 3abosieBaHUA NOCrie XMPYpPru4ecKoro rieyeHuns

Characteristics of patients with disease progression after surgical treatment

£ = 8 3 :

Juaruos/ s E S 5 %? éog § g gﬁ% TuI IporpeccupoBanus/ E % g 2.8

Disease & % .% o) § g = g ?E % g Type of progression g 5 E £ §

=2 £ o EEST OEgESL

& 8 E g & =g °

B 22] A
Xonapocapkoma/Chondrosarcoma R1 18 PR+ +MMOEE§§§)) / Kus/Alive
Xonapocapkoma/Chondrosarcoma R1 12 R VYmep/Died
Xonnpocapkoma/Chondrosarcoma RO 16 MM(JEEEZI:))/ Ymep/Died
Xongpocapkoma/Chondrosarcoma RO 10 P/R JKus/Alive
Xonapocapkoma/Chondrosarcoma RO 28 JKus/Alive
Xonapocapkoma/Chondrosarcoma RO 35 Kup/Alive
Xonnpocapkoma/Chondrosarcoma RO 40 JKus/Alive
Xonapocapkoma/Chondrosarcoma RO 46 Kus/Alive
Xonapocapkoma Chondrosarcoma RO 47 Kus/Alive
Xonnpocapkoma/Chondrosarcoma R1 28 JKus/Alive
Xonapocapkoma/Chondrosarcoma RO 14 Kus/Alive
Xonapocapkoma/Chondrosarcoma RO 61 Kus/Alive
Xonnpocapkoma/Chondrosarcoma RO 37 Kus/Alive
Xonapocapkoma/Chondrosarcoma RO 30 Kus/Alive
Xonapocapkoma/Chondrosarcoma RO 56 Kus/Alive
Ocreocapkoma/Osteosarcoma RO 15 27 M (nerxue)/M (lungs) Ymep/Died
Ocreocapkoma/Osteosarcoma RO 29 Kus/Alive
Ocreocapkoma/Osteosarcoma RO 11 M (nerkue)/M (lungs) VYmep/Died
CunoBunanpHas capkoma/ Synovial RO 6 M (erkue)M (lungs) Vuep/Died
sarcoma

Malignant ﬁbi(obul;/histiocytoma RO 14 MI\/I(JZEI;II:;: : gsgzl))/ Yuep/Died
['KO/Giant cell tumor RO 70 Kus/Alive
I'KO/Giant cell tumor RO 65 Kus/Alive
I'KO/Giant cell tumor RO 59 Kus/Alive
I'KO/Giant cell tumor RO 55 Kus/Alive
I'KO/Giant cell tumor RO 73 Kus/Alive

M (meueHs + jerkue +
RO 9 KOCTH)/ Ymep/Died
M (liver + lungs + bones)

Meracta3 paka mouku/
Kidney cancer metastasis

Meractas paka mouku/ M (nerkue + koctn)/

Kidney cancer metastasis RO 8 M (lungs + bones) Yuep/Died

Permaus xoHIpOCAPKOMBI/ RO 65 s/ Alive
Recurrence of chondrosarcoma

Penuaue XOHAPOCAPKOMBI/ RO 45 s/ Alive
Recurrence of chondrosarcoma

Peruaue XoHIpOCapKOMBI/ RO 70 s/ Alive

Recurrence of chondrosarcoma
TIpumeuanue: P — permans, M — otnaneHssie MetacTasbl, 3OI — 3io0kauecTBeHHas Gpudpo3nas rucrronntoma, I'KO — ruraHToKIeTOUHAS Oy XOJb.

Notes: R — recurrence, M — metastases.
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Puc. 4. A — kpaeBoW HeKpo3 nocreorne-
PaLMOHHON paHbl;

B — anacras nocneonepauyoHHON paHbl,

BCreacTaue rnybokoro MHpULMpoBaHns

Fig. 4. A— marginal necrosis of the post-
operative wound;

B — diastasis of the postoperative wound

due to deep infection

COYCTAHHOEC MTOPAKCHHE JIETKUX U KOCTEH. Bcem Ob110
Ha3HAauYeHO CUCTEMHOE JICKaPCTBEHHOE JICYCHHUE, OJTHA-
KO BCe OOJIbHBIC TOTHOIH OT JAJIbHEHIIIEr0 IPOrpecCH-
poBaHwus 3a00s1eBaHMs B CPOKU OT 15 110 25 mec. O6a
MAlMEHTa ¢ CONUTAapPHBIMU METACTa3aMH pakKa IOUKU
TaKKe YMEpJIU OT IPOrpecCUpOBaHus 3a00IeBaHUs B
cpoku ot 10 mo 20 mec.

OyHKIMOHATIBHBIA pe3yabTaT Mocie ONepanun
onenuBanu no mkaige MSTS [17]. Cpennuii noka-
3arenb coctaBmi 59 % (15-82 %). Ilocneoneparu-
OHHBIE OCJIOKHEHHsI AuarHocTupoBansl y 11 (37 %)
nanueHToB. KpaeBoil HeKpo3 mocieonepanuoHHON
pasbl 160 ee MHPUIIMPOBaHUE BBIBIEHBI B 9 (56 %)
caydasx. Hekpo3 kpaeB mocieonepaiiioOHHON paHbl
BO3HHK Y 5 (17 %) u riryOokoe nHPUIIMPOBAHHE JIOXKa
suyionporesa—y 4 (13 %) OonbHBIX. BeceM narmenTam
¢ TIIyOOKUM HH(PUIIUPOBAHUEM OBIITH BBITOTHEHBI
[IOBTOPHBIE ONE€paLuy B 00beMe PEBU3UHU U CaHALIUU
MOCIICONIePAIIMOHHON paHbl M yJaJIeHHe METaJIOKOH-

Puc. 5. PeHTtreHorpamma. BbiBrx ronoeku aHgonporesa
Fig. 5. X-ray. Dislocation of the endoprosthesis head
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crpykmun (puc. 4). OmHOMY W3 HUX MTOTPeOOBAIOCH
BBITIOJTHEHHE MEKITOJ[B3/IOITHO-OPIOIIHOTO BBIUJIC-
HeHUs! BBUAY HEI(P(HEKTUBHOCTH KOHCEPBATHMBHON
AHTUOAKTEPUATLHOH Tepaiy U PE3UCTEHTHOU ()IIOPBI.
Hexkpos kpaeB nocieonepaimoHHON paHbl BO BCEX
Cllydasix moTpeOOBal BHIMOTHEHUS! XUPYPIUIECKOTO
MCCEUCHUS MOPaXKCHHBIX TKAHEW C MOCIeyIOINM
HAJIO)KEHUEM BTOPUYHBIX IIBOB.

BBIBUX TOJ0BKH METAJUIOUMILIAHTa OBLT THATHO-
ctupoBad y 4 (13 %) OonpHBIX. Y 3 ManueHTOB IO
MecTy kuTesbeTBa DI ObLIM BIPABICHBI 3aKPBITHIM
nyteM. ¥ 1 00JbHOTO 4epe3 2 Mec Mocie ornepariu
OBLIIO BBITIOJTHEHO OTKPHITOE BITPABICHUE B YCIOBUSIX
HAITIeTo OTAeNeHus (puc. 5).

CucteMHbIC OCIOKHEHHS B BUIE TPOMOOIMOOTIHI
BETBEH JIGTOYHOH apTepHy C TIOCIEAYIOIINM Pa3BUTH-
€M ITHeBMOHHY OB 0T™MeueHBI Y 1 (3 %) marueHTKy.
VY 3 (10 %) manueHToB HAOMIOMANCS BHIPAKCHHBIN
muMdocTa3 HUKHEH KOHEYHOCTH Ha CTOPOHE orepa-
[IUH, CBSI3aHHBIH C MHTPAOIIEPAIMOHHBIM TTIePECCUCHU-
€M U iepeBsi3Koi OenpeHHol BeHbL. Y 2 (7 %) 00IbHBIX
B paHHEM IIOCJIEONEPANMOHHOM TIEPHUOIe OTMEYEHO
OTCYTCTBHE JIBHKCHHSI U YyBCTBUTEIIBHOCTH 110 X0y
WHHEPBAIUU CENAJIMIIHOTO HepBa. TakuMm o0pa3om,
y 11 GONBHBIX AMArHOCTUPOBAHO 15 pasmMyHBIX MO-
CJIEOTIEPAIIMOHHBIX OCIIOKHEHUH.

Oo6cy:xneHue

OCHOBHOM 1€JIbI0 OPTaHOCOXPAHSIIOMIETO XH-
PYyPTHYECKOTO Je4eHHsI OOJIBHBIX C OMYyXOJEBHIM
MOpakKeHNEeM KOCTEH Tasza ABIsIeTCS oOecredeHne
MaKCHUMaJIbHOTO PaIUKaIn3Ma BO BPEMsI OTIECpallii 1
JIOCTKCHHE aJICKBATHBIX (DYHKIMOHAJIBHBIX U 3CTe-
TUYECKHUX PE3YIILTATOB C LIENBIO YITyUIIeHNs KaueCcTBa
JKU3HU 00116HOT0. OTHAKO aHATOMO-(DU3HOJIOTHIECKIE
0COOCHHOCTH TOM aHATOMHYECKOM 30HBI U €€ BAXKHOE
3HaYCHUE B 00CCIICUCHUH (PYHKIIMOHAILHOTO CTaTyC
OOJIBHOTO OMpPEACISIOT TEXHUYECKYIO CIOXKHOCTh
xupyprudeckoro sedenus [ 18, 19]. Hebonpmas pac-
MIPOCTPAHEHHOCTh 3JIOKAYE€CTBCHHBIX CAPKOM KOCTEH 1
MSITKMX TKQaHEU B CTPYKTYPE OHKOJIOTHUECKOH 3a001e-
BAa€MOCTH U HX PEJIKast JOKATU3AIUI B KOCTSIX Ta3a U
MIPUJISIKAIINX aHATOMUYECKHIX 00IaCTIX ONPEICTISIOT
HEOOJBIIOE KOJTHMYECTBO PadOT, TOCBSIICHHBIX HC-
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CIICZIOBAHUIO PE3YJBTATOB JICUEHUS 3TON KaTeropuu
O0onpHBIX. KonmmyecTBO marMeHToB B 3apyOeKHBIX
MyOIUKAIMAX, TPOJICUCHHBIX IO JAHHOW METOJUKE,
He TpeBblaeT 27—47 yenoBek, 4yTo OnpesesnseT He-
00XOAMMOCTb AaJIbHEHIIIEr0 N3y4eHHs HCIIOJIb30BAHUS
METOAMKH MOJTYJTBHOTO SH/IOTIPOTE3UPOBAHNS TIapaa-
neradymsspHo# obmactu [15, 16, 20].

OnHO U3 3HAYUMBIX TIPOOIEM TPU BBHITTOTHEHUN
ornepanuii OONIBHBIM C OMYXOJEBBIM MOPaKEHUEM
rapaarieTabyasipHON 00IacTH SBISETCS MacCHBHAS
WHTpaolepalnoHHasi KpoBomoTeps. B Hamem uc-
CJICIOBAaHUU CPEIHHN 00bEM WHTPAOIECPAIMOHHON
kpoBormorepu coctaBui 5 520 mut (600-20 000 mun),
YTO CONOCTABUMO C Pe3yibTaTaMH 3apyOeKHBIX
aBTopoB. W. Guo et al. [21] mpuBomAT cpemHuii 1m0-
Kazaresb HHTPAoIepallMOHHON KPOBOTIOTEPH MTPH pe-
KOHCTPYKTHBHBIX OIEpAIMIX Ha KOCTSX Ta3a, paBHBIN
4700 v (1 500—12 000 mm). R.L. Satcher et al. [10]
coobmaroT o 15 maruenTax ¢ HOBOOOpPa30BaAHUSIMH
rapaaneTadyysIpHOi 0071aCTH, KOTOPBIM BBIITOTHSIOCH
OpPraHOCOXpaHSIoIee XUPYPIUIECKOe JIEUEHUE, MPH
9TOM MaKCHMaJlbHOE 3Ha4eHHE KPOBOIOTEPU COCTa-
Buiio 35 000 M. HeoOXomumMo OTMETHTB, YTO BhIpa-
YKEHHAas KPOBOIIOTEPS SBIAETCS MPEIPACTIONaratoniM
(hakTOpOM 1715 IOCTICONIEPAIMOHHBIX MH(DEKIIMOHHBIX
OCJIOKHEHU.

OnHOW M3 OCHOBHBIX MPOOJIEM DHIONPOTE3MU-
pOBaHMS BEPTIYKHOW BIAJWHBI U Ta300€pEeHHOTO
CycTaBa SIBIISIOTCS MH(PEKIIMOHHBIE OCIOKHEHUS, pa3-
BUTHE KOTOPBIX MOXET OBITh 00YCIOBIEHO 00BbEMOM
OTYXO0JIEBOTO OYara, MOAJIEKalero yaaJleHHIo B
TIpejieNiax 3I0pPOBBIX TKaHEH, W, KaK CIIeJICTBUE, BHI-
paXEeHHBIN AePUINT MOCIETHUX A5 POPMHUPOBAHUS
JI0%a 3HAonpoTe3a, Kpome Toro, 70MOIHUTETLHBIMU
(bakTopaMu pHCKa MOTYT SIBIISITECS CHCTEMHAs Te-
panwsi, CHIDKaromas IMMYHHTET, a TaK)Ke 3Ha9nMast
MIPOIOIDKUTENFHOCTD OoTiepalii. B npeacraBneHHOM
HCCIIeIOBAaHUN TIOCIIEONEePAllMOHHBIE OCIOKHEHHUS
Bo3uUKIN y 11 (37 %) nanuenToB (MH()EKIMOHHBIE — Y
9, mexaHwnueckne — y 4, cicteMHbie — y 1, oOmime — y
5). Ilo naHHBIM TUTEPATYPHI, yPOBEHb HH()EKITMOHHBIX
OCIIO)KHEHHH MOCIE MTOJJOOHBIX BMEIIATEILCTB MOKET
nocturars 11-47 %. ITo manusim N.E. Fisher et al.
[14], oOmiee KOTMUECTBO OCIOKHEHUH y 27 OOIBHBIX
IocJie orepanuii B 00beMe PEe3eKIHH KOCTeH Ta3a
C DHJIONPOTE3UPOBAHUEM BEPTIYKHOH BIAUHBI U
Ta300eIpeHHOro cycraBa coctaBmiio 32 % (MHpeK-
nuonHble — 18 % u HenHpekumonnsle — 14 %). Psg
ABTOPOB COOOIIAIOT O PAa3BUTHH MOCIICONEPAITIOHHBIX
ocnoxaeHui y 50 % O0NBHBIX ITOCIIE XUPYPTHIECKOTO
JiedeHrs] HOBOOOPa30BaHM KOCTEH Tasza, MpH 3TOM
KOJIMYE€CTBO MH(EKIIMOHHBIX M HEWH(EKIIMOHHBIX
OCJIO)KHEHHH OBIJIO paBHBIM, cocTaBisis 1o 25 %
[22-25].

«MexaHn4YeCcKre» 0CI0KHEHUS SIBISIOTCS TpooIIe-
MO¥ IIPU PEKOHCTPYKIIMH BEPTIYKHOH BIIaMHbI, OHU
CBSI3aHBI C HApYIICHHEM (PYHKIIMOHUPOBAHUS METAJl-
JIOMMIUTAHTa, K KOTOPHIM OTHOCSAT HECTA0MILHOCTD 1
BeIBUXH DI, a Takxke nepumnpore3nbie nepeiaomsl [13].
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ITo manabiM M. Bus et al. [16], yactora «MexaHn4e-
CKUX» oclIokHeHul coctaBuiia 30 %, U3 HUX BBIBHX
suponporesa HaOmonancs y 10 (21 %), HecTaOMIIb-
HOCTh — y 3 (6 %), mepunpoTe3Hblil nepeiaom — y 4
(9 %) u3 47 npoonepupoBaHHbIX 00JIbHBIX. BonbIias
4acTh BBIBUXOB OTMEYEHA IIPU UCIIOIB30BAHUY MOHO-
nossipHoi gamku D11, C HagamoM npuMeHeHUs OUTIO-
JSIPHOH YaIlIK{ KOJIMYECTBO BBIBUXOB COKPATHIIOCH JI0
4 %. O061as yacToTa «MEXaHUYECKUX) OCI0KHEHHNI,
0 JAHHBIM JIUTEpaTypsl, focturaer 3—24 % [11, 13,
14, 21]. B HameM ncciaenoBaHUHN BEIBUX DHIOTIPOTE3a
BbIsBIIEH Y 4 (13 %) manneHToB. J{pyrux ociokHeHHH
CO CTOPOHBI METAJUIOMMIUTAHTOB HE OTMEYCHO.

Cpennuii mokazarenb (HyHKIIHOHAIEHOTO Pe3yilb-
Tara rmocie omnepanuu 1o miaiae MSTS B Hamem
HCCIIeOBaHUH cocTaBui 59 %, 4TO COMOCTaBUMO C
JaHHbIMU uTeparypbl — 50-80 % [8, 12, 1416, 26].
[To HammM 1aHHBIM, OIS HEPAUKAIBHO BEITIOJHEH-
HBIX onieparui (1o pe3ysibraTam ImIaHoBOTo MOpGoIo-
TUYECKOTO HCCIIeIoBaHus ) ¢ mHIekcoM R1 cocraBmia
10 %. Kpaii pesexnun kak oTrpuratenbHsrii (RO)
onpeneneH y 27 (90 %) G0NbHBIX, 9TO COIIOCTABUMO C
pe3ynbTaTaMu JAPYTHX aBTOPOB, MO JAHHBIM KOTOPBIX
KOJIMYECTBO PAJMKAIBHO BBITOJHEHHBIX XUPypride-
CKUX TIOCOOUI 1O TIOBOJY OIYXOJIEBOTO MOPasKeHHUS
KoCTeil Taza cocraBmsier 45-83 % [6, 21, 22].

B Hamem wnccieoBaHUU TPOTpPECCHpPOBaHUE Ha-
OroaIToCh B CpoKH OT 6 1o 18 Mec mocie onepanum.
[To MHEHHIO aBTOPOB, YaCcTOTa TPOTPECCUPOBAHUS
3a00seBaHusl TOCe MapaaneTaOyIsipHBIX PE3eKIHUN
C OJHOMOMEHTHOHN PEKOHCTPYKIMEH BEPTIYKHOU
BIAJUHBI cocTaBisieT 24—44 % [25]. IlpencraBneHHbINA
METOJ PEKOHCTPYKIMH KOCTeH Ta3za siBisieTcs: Oojee
MPOCTHIM, COKpaIlasi BpeMsl OIiepalyu, 4To CHUKAET
YaCTOTY OCIICONEPALMOHHBIX OCIOKHEHHUH MO CpaB-
HEHUIO ¢ IpyruMH Metonukami [14, 15, 27].

3akJilouenue

B coBpemMeHHOI OHKOOPTONEINH CYIIECTBYIOT pa3-
JUYHBIE XUPYPTUIECKHUE METOIUKHA PEKOHCTPYKITUU
napaareTadyIsIpHO# 00J1acTH, OJHAKO BCE OHU XapaK-
TEPU3YIOTCS TEXHUUECKOM CIIOKHOCThIO BBIITOJIHEHUS,
JIOCTATOYHBIM PHCKOM Pa3BUTHS ITOCICONCPAIIMOHHBIX
OCJIO)KHEHH. MOIyTbHBIE CUCTEMBI SHJOMPOTE3H-
poBaHUs MapaaneTadyIsipHON 00J1aCTH SBIISIOTCS
Han0oJee COBPEMEHHOI METOAMKOM, KOTOPask ITMPOKO
UCIOJIB3YETCS B CIICIUAIM3UPOBAHHBIX KIIMHUKAX T10
BCeMy MUpY. | TaBHBIM €€ OTIMYHEeM M IperuMyIile-
CTBOM SIBJISIETCSI BOBMOXKHOCTH WHTPAOIIEPAIIIOHHO
coOpaTh UHIMBHTYaIbHBIN SH0MPOTE3, MAKCUMAJIBHO
VAOBJIETBOPSIOIINI BCEM 0COOCHHOCTSIM OTIEPaIiN 1
MO3BOJISIONINIA TNIAHUPOBATH Kpasi PE3EKIIUU Ta30BOM
KOCTH HE B 3aBUCHMOCTH OT pa3MepOB WHIUBH Ly aTbHO
M3TOTOBJIEHHOTO METAJUIOMMITIAHTA, a OMPEICIsTh
UX MHTPAOIEPALMOHHO B KOHKPETHOM KJIMHUYECKOU
cuTyaluu. BBIIIEN3I0KEHHOE JTOKAa3bIBACT aKTyallb-
HOCTH JajbHEHIIero W3y4eHus MpeacTaBICHHON
XAPYPTUYECKON METOAWKHU W TPOBEJEHHS Ooiee
MacIITa0OHBIX UCCIIENOBAHNM.
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AHHOTauuA

Llenbtlo nccnepnoBaHus ABNAETCA U3yHeHWE pesynbTaToB BHEAPEHWUS B KIMHUYECKYIO MPaKTUKy AoCcTyna
MepanuknHa—TlapamoHoBor. Matepuan n metoabl. B akcnepumeHTe Ha 20 Tpynax npoBedeHO uyyveHne
Tonorpago-aHaTOMUYECKNX, NPOCTPAHCTBEHHbLIX B3aUMOOTHOLLEHUI B paHe C YY4eTOM KpUTEepUEB OLIEHKN
no A.FO. CosoH-ApoweBudy. B knuHuke goctyn MepanukuHa—llapamoHOBOWM NpMMeHeH B reyeHumn 81
naumeHTa C O4aroBOW NaTonorMen nevyeHn (pak, reMaHrmoma, anbBEOKOKKO3), KOTOPbIM BbIMOMHEHbI pa-
AViKanbHble U MannuaTvBHblE OonepaTyMBHbIE BMeLlaTenbcTea. [pocnexeHsbl Gnvkanwe n oTaaneHHble
pesynbTaTthl B CPOKM 10 S NeT nocrie neveHus. lNpu Bcex nepevmcrnieHHblX BMeLlaTenbcTBax npeanaraemMbli
pocTtyn obecneynBan JOCTATOYHbIN 0630p neveHn, cBobody MaHUNyNAUMn B 06nacTy KPYMHbIX XeNYHbIX
NPOTOKOB, COCYA0B, B TOM Y/CIE N KPUOUHCTPYMEHTaMN, BO3MOXHOCTb BbIMOMHEHUS NTMMAOANCCEKLUN 1
KOMOMWHMPOBaHHbIX onepaumnin. PesynbTaTbl. [peanoxeHHbI 4OCTYN AN onepaTyBHOIO BMellaTenbCcTBa
Ha NeYeHn NMeeT 3HaYnTeNbHble MPerMyLLEeCTBa nepes TpaganuLMOHHbBIMK, 0becrnevmBaeT XopoLumnin 063op
ONSA peBn3nmn ornepmrpyemMoro opraHa Kak npy nepBuYHOM, Tak U peunanBHOM nopaxeHuu. icnons3oBaHne
[O0CTyna no3Bonunmno NpoBecTy 6onee paHHIO aKTMBM3aLMI0 BOMbHBIX, CHU3WUTbL KONMMYECTBO nocrneonepa-
LIMOHHBIX OCINIOXXHEHWI 38 CHET MEHBLLETO HaTSXKEHWUS pPaHbl, CKOPEWLLEro KynpoBaHus 60neBoro cMHapoma
N CHIDKEHWS BHYTPUabaoMyHanbHON rMnepTeH3nm, YTO NO3BONMMIO COKPaTUTbL CPOKM NneveHns 6onbHbix. B
OTAaneHHOM rnocrneonepaLoHHOM Nepruoae CHUXanacb Yactota passuUTUSA NocreonepaumnmoHHbIX rpbik 3a
CYET MEHbLLEro NOBPEXAEHWSA HEPBHbBIX OKOHYaHUI nepegHen OprolHOM cTeHku. 3akntoyeHue. [octyn
MepanukuHa—IlapamoHoBOM ManoTpaBMaTUYeH 3a CHET TOrO, YTO YUYUTLIBAIOTCS MHHEPBALUNS U MbILLEYHOE
CTPOEHUE CTEHKM OPIOLLHON NOMOCTH, a Takke bornee pr3nonormyeH, YTo NOATBEPXKAAETCA HU3KMMM MO-
KasaTensMm OCNoXHEeHUN. XopoLuas AOCTYNHOCTb ONepupyemMoro opraHa, BO3MOXHOCTb 15 pacluMpeHmns
1 BbIMOMHEHUA paAmnKarnbHbIX U LUTOPEAYKTUBHBIX Orepauuii nokasanu, YTo AoCTyn co3faeT A0CTaTOuHbIN
NpoCTOp ANS PEBM3UN 1 ONepaTUBHOIO BMeLLATENbCTBA Kak B Cryyae nepBUYHOro, Tak U MeTacTaTUyecKoro
nopaxeHusi opraHa. C y4eTom 3Toro 3asiBNeHHbI crnocob A0CTyna MOXeT ObiTb peKOMEeHA0BaH A aKTUB-
HOTO BHEAPEHWS B KITMHUYECKYHO NPaKTUKY.

KnioueBble crioBa: oyaroBoe nopaxeHue NeYeHu, pak nevyeHu, onepaumMoHHbIN [4OCTYN, XMpypruyeckoe
neveHue.

#=7 Mep3anuknH Hukonan BacunbeBuy, nikolai_merzlikin@mail.ru
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TOPOGRAPHICAL-ANATOMICAL AND CLINICAL ASPECTS
OF THE ASSESSMENT OF MERZLIKIN-PARAMONOVA'’S
APPROACH TO LIVER SURGERIES

N.V. Merzlikin', L.Y. Petrov', V.F. Tskhai', A.A. Sotnikov', L.M. Paramonova’,
T.A. Noroeva', M.E. Maryina?, M.Y. Grishchenko?, A.P. Sarueva', V.G. Navasardyan?

Siberian State Medical University, Russian Ministry of Health, Tomsk, Russia’

2, Moscovsky Trakt st., 634050, Tomsk, Russia. E-mail: nikolai_merzlikin@mail.ru'
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115, Lenin Ave, 634009, Tomsk, Russia®

Abstract

The purpose of the study was to assess results of Merzlikin-Paramonova’s approach in liver surgeries. Material
and Methods. The topographical-anatomical and spatial relationships were studied on 20 corpses, taking into
account assessment criteria according to A.Yu. Sozon-Yaroshevich. In clinical settings, Merzlikin—Paramonova’s
approach was applied in the treatment of 81 patients with hepatic diseases (cancer, hemangioma, alveococcosis),
who underwent radical and palliative surgeries. Short-and long-term treatment outcomes during a 5 year
follow-up were analyzed. Merzlikin-Paramonova'’s approach provided a sufficient overview of the liver, easy
manipulation in the area of large bile ducts and blood vessels, as well as the ability to perform lymphodissection
and combined operations. Results. The Merzlikin-Paramonova’s approach to liver surgeries has significant
advantages over traditional surgical approaches, providing a good overview for revision of both primary and
recurrent liver lesions. This surgical approach allowed the number of postoperative complications to be reduced
due to less wound tension, rapid relief of pain and reduction in intra-abdominal hypertension, thus shortening
the treatment time for patients. In the long-term postoperative period, the incidence of postoperative hernias
decreased due to less damage to the nerve terminals of the anterior abdominal wall. Conclusion. Merzlikin—
Paramonova’s approach is slightly traumatic due to innervation and muscle structure of the abdominal wall, is
more physiological for the patient, and has a low rate of complications. This approach provides a good access
to the organ requiring surgery and is able to perform radical cytoreductive surgeries. Merzlikin-Paramonova’s

approach to liver surgeries can be recommended for active implementation in clinical practice.

Key words: liver lesions, liver cancer, surgical approach, surgery.

Beenenne

B aOmomuHanbHON OHKOJIOTUH M XWPYPIHU BHU-
MaHHe 00paIeHo B MEPBYIO OUepenb Ha pa3padoTKy
[IOKA3aHUM K ONEPALMH U ONEPALMOHHYIO TEXHUKY,
a paspe3 OPIOIIHON CTEHKH WHTEPECYET JIUIIb B Ka-
YEeCTBE XOPOIIIETO JIOCTYIIA K OIIEPUPYEMOMY OpTraHy.
OpnHako 0T BEIOOpa XUPYPTrHUECKOTO OCTYIIa 3aBUCST
yCnex JICHCHU s MaqueHTa, BOSMOKHOCTD BBITIOJTHCHUA
paluKaIbHOTO BMEINATENIbCTBA, PA3BUTHUE MOCIE-
OIIEePAIIMOHHBIX OCIIOKHEHUH U UCXOJ OTIEPATUBHOTO
JICUSHUSI.

OnepaTuBHOE JICUCHUE 04aroBOH MaTOIOI UM IeUe-
HU (pakK, TeMaHTUOMBI, Tapa3uTapHbIC 3a00JICBaHU)
COIPSKEHO CO 3HAYUTEIBHBIMH TPYIHOCTSIMH U3-32
PACTIONIOKEHHsI OpTaHa B TPYAHOJOCTYITHOW aHATO-
MHYECKOW 00JacTH, BBIABICHHS IaTOIOTHIECKOTO
Mpolecca B 3aMyIEHHON CTaIuH, YTO CBS3aHO C pac-
MIPOCTPAHEHUEM €T0 Ha COCEIHUE OPTaHbl, KPOBEHOC-
HBIE COCY/IBI U JINM(DaTHIECKHE TTPOTOKH.

B HacTostiee Bpemst eIMHCTBEHHBIM PAIHKaILHBIM
CIOCOOOM JICUCHHUSI 0YaroBbIX 3a00JICBAHUI TCUCHH
OCTAETCs XUPYyPTrUYeCKOe BMEIIATEIbCTBO. OTHUM U3
OCHOBHBIX 3TallOB ONEPATUBHOTO JICUCHHUS SBISICTCS
paluOHaNbHBIA XUPYPrUYECKUM JOCTYH, O3BOJISIO-

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 100-107

mui obecrieuuTh HauOOJBIINHI IPOCTOP U BO3MOXK-
HOCTB JIy4LIEro OCMOTpPa TOH 001aCTH, T1€ HAUICKUT
BBINTOJTHUTH BMEIIATEIbCTBO. XUPYPrUUECKOE JIeUEeHHE
3a00JIeBaHUI MEYEHU OCJIOKHEHO OCOOCHHOCTSIMHU
AHATOMUYECKOTO PACIONOKEHHs opraHa. bombimas
4acTh €€ 3alLIUIIeHa peOEepPHBIM KapKacoM, U3-3a 4ero
nuadparmanbHas MOBEpXHOCTh, 0COOCHHO B 00J1aCTH
7—8 cermenToB 1o KynHO, KaBajbHbIE U TIIHCCOHO-
BbIE BOPOTA, TPYAHOJOCTYIHBI JUIsl XUPYPTrUUECKOTO
BMEIIATENBCTBA. Y B3pOCIIOTO 340POBOTO YEIOBEKA
HIDKHUHI Kpall IIEUYEHH, KaK MPABUJIO, HE BBICTYIIAET
U3-TI0]1 peOCPHO IyTH, YTO 3HAYUTEIBHO 3aTPYJHSCT
XHPYpruuecKie MaHUITYIISLUH Ha 3ToM oprane. Kpome
TOTO, OJIOKEHNE €€ MOKET U3MEHSTHCA KaK B HOpPME,
TaK U IIPU NaTOJIOTUYECKUX COCTOSHHAX.

B cBs3u ¢ 3THM ObUIO pa3pabOTaHO MHOXKECTBO
XUPYPrUUECKHUX JOCTYIOB, OTBEYAIOIINX JABYM IJIaB-
HBIM MPUHLUIIAM: MUHUMAaJbHasg TPaBMaTHYHOCTb
Y MaKCHUMallbHas JOCTYIHOCTh K OpraHy, 4YTO CaMo
no cebe sABIAETCSA B3aMMOUCKIIOUAIONMM. Metoau-
Ka XUPYPrU4ecKoro AocTymna He Oe3pasinyHa asis
OO0JIBHOTO, TaK Kak Uil CO3aHus LIMPOKOro o03opa
MIEPECEKAOTCS MBIIIIBI )KUBOTA, YTO B IOCIIEAYIOLIEM
MPUBOJAUT K WX JICHEPBAI[MHM M HAPYIICHHUIO KPOBOC-
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HaOxeHus1. Pacimpenue onepanroHHOTO AOCTYTIa IS
CO3J]aHUS HEOOXOANMOT0 IIPOCTOPA B PAHE MOBBIIIAET
TpaBMaTH3aLMIO0 OKPYKAOIKX TKaHeH. Kpome Toro,
CyIIECTBYeT mpesen — (Guznojgorndeckas J03BOJICH-
HOCTb PAaCIIMpPEHUS PaHbl, — MEPEXOAS KOTOPBIH,
MOXXHO HaBpeauTh OosibHOMY. [lo 3TO# mpuumne
MIPEIUIOKEHO MHOXKECTBO Pa3IMYHBIX IOCTyHoOB. Mx
MOYKHO pa3JelUTh Ha BepTHKAJIbHbIE, TONEPEYHbIE,
KOCble, KOMOMHUpPOBaHHBIE. Bce OHM MMEIOT cBOM
MPEUMYILECcTBAa U HEAOCTAaTKH, IO3TOMY B BbIOOpE
HEOOXOIMMO YUHUTHIBATH OOJIBIIOE KOJTUIECTBO (haK-
TOPOB, B TOM YHUCJIE OOIIUPHOCTH OPAXKECHUS OpraHa,
HaJIM4YKe COITyTCTBYIOIIEH aTOJI0I U1, TEOCIOKEHNE
OonbHOTO, IpenbIAyIIue onepauun. [Ipu Bcem MHOTO-
00pasnuu JOCTYIIOB OTCYTCTBOBAJIO €IMHOE MHEHHE O
TpeOOBaHMSX K KAUECTBY JAOCTYIIA.

BriepBrie pa3paboTkoi KpUTEpUEB OLICHKU I0CTYIIA
3aHsUIMCH Ha Kadeape Tonorpaduueckord aHaTOMHH
n omeparuBHOU xupypruu B Cankrt-IleTepOypr-
CKOM ToCyJapCTBEHHOW MEIUIMHCKOW akaJeMHU
nM. .. Meunukosa (apiHe C3MI'Y um. Meunuxo-
Ba) nox pykosojctBoM A.1O. Co3on-fpomesuya B
50-x rr. XX Beka. Llenbto ObIIO OMpeeneHne Takux
XapaKTEPUCTHK IPOCTPAHCTBEHHBIX B3aMMOOTHOIIIE-
HUIA, KOTOpBIE OBl IIO3BOJTHIIH KOM(OPTHO ONIEpUpOBaTh
U TIPU 3TOM MaKCHMaJIbHO CHU3UTh TPAaBMaTUYHOCTb.
Pesynbrarom 310l paboThl cTano onpeaencHue Kpu-
TEPHUEB OLEHKU JOCTYyTA IIPU Pa3INYHBIX OlepalysX,
KOTOPBIMH PYKOBOJCTBYIOTCSI M B HAIlle BpeMs IS
XapaKTEePUCTUKHU HOBBIX IMpeJlaraéMblX TOCTYIOB
K onepupyeMbelM opraHam. K HUM OTHOCSTCS: yron
HaKJIOHEHMS OCH ONEPAallMOHHOIO IEWCTBUs, 30HA

Puc. 1. octyn MepanukuHa—lapamoHoBon
Fig.1. Merzlikin-Paramonova’s approach
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JOCTYITHOCTH, T1yOWHA paHbl, HANPABICHUE OCHU
OTIEPAIlMOHHOTO ACHCTBUS, yToJl ONEPalHOHHOTO
JefcTBHS.

B nocnenyromue rogpl B HalIel cTpaHe U 3a py-
0C)KOM HM3y4alloCh BIMSIHUE Pa3IUYHBIX JIOCTYIIOB
Ha 32)XUBIICHUE TIOCICONEPAMOHHON PaHbl M BO3-
HUKHOBEHHE OCJIOKHEHHH B OTAAJICHHOM IEPHOJE
[1]. YcTanoBneHo, 94TO B a0JOMUHAIBHON XUPYPIUA
MoTIepeYHbIE JOCTYIIBI JAIOT MEHBIIE OCIOKHEHUH 1
3KHMBAIOT JydIlle, YeM BepTUKaIbHBIC [2—5]. O0B-
SICHSIETCS TO 0COOCHHOCTHIO MHHEPBAIMH OPIONITHOMN
CTEHKH U XOJIOM KOXKHBIX JiepMaToMoB. IHHepBUpyeTCs
OproITHAs CTEHKA IIECTHIO HIDKHUMH MEKPEOCPHBIMH,
MO/IB3/IONITHO-TIOTYPEBHBIM H TTOJ(B30IIHO-AXOBBIM
HEpBaMH, KOTOPbIE PACIPEACISIFOTCSI IOCErMEHTHO U
UAYT B IIONEpeYHOM HarnpasieHnu [6—8]. Ilonepeunsie
JIOCTYTIBI, KaK MPABHUIIO, TPOXOAST NMapajlIeIbHO 1 HE
nepecekaroT ux. C y4eToMm 3Toro (hakta mpeaioKeH
elle OiMH KpUTepHid — QU3UOIOTUIHOCTb.

W3 Bcero BBIIECKAa3aHHOTO CIEAYET, YTO AJIS
CO37IaHUs JIOCTYyMa K OpraHam OpPIOIIHOW IOJOCTH
HEOOXOIUMO MPHUACPKUBATHCS CICTYIONINX TpeOo-
BaHMI: HAMMCEHbBIIAsI TPABMATUYHOCTb, CO3JaHUE
JOCTATOYHOTO TPOCTOpa B paHe AJS ONEPaTHBHOTO
BMEIIATEIIbCTBA U PEBU3UH, BOBMOKHOCTP ISl pac-
MIAPEHNs paHbl, (pU3HONIOTHYECKasi JO3BOJICHHOCTD,
MPOCTOTa ¥ CKOPOCTH BBITIOJIHEHHSI.

Heabio ucciiefoBaHus CTANO U3ydYeHUE pe-
3yJBTAaTOB BHEAPEHMS ONEPALHOHHOTO AOCTYyIa
Mep3sinukuHa—IlapaMOHOBOW B KIMHHYECKYIO
MPaKTHKY.

MarepuaJ H METOABI

Ha xadenpe xupyprudeckux 0one3Hel ¢ Kypcom
TpaBMaTojoruu u opronenun CHOUPCKOTO Tocymap-
CTBEHHOTr'0 MeauIMHCKoro yuusepcureta H.B. Mep3-
mukuHeiM 1 JI.M. TlapamMoHoBo#i OblT pa3paboran
noctyn Mep3naukuna—IlapamMoHoBO# 1151 onepaTuB-
HOTO JICYEHHUSI OYaroBBIX 3a00JI€BaHUIl MEYCHH, HA
KOTOpBIH IOJTyueH nareHT Ha m3ooperenue Ne 2433791
ot 31.05.2010.

IIpennoxxeHHbI nOCTYN ISl omepauuil Ha me-
YeHH W JKETYHBIX MYyTAX MPEAToNaraeT paccedeHue
OpIOITHOM CTEHKH B OOJIACTH SIUTacTpUs CIIpaBa
JI0 TepeHeOAMbIIICYHONW TuHUN (puc. 1), mpu
3TOM pacCceKaeTcsl mpasasi mpsMasi MBIIIIA OMKe K
CYXO)KMIIbHOW TIepEeMBIYKE BTOPOTO CETMEHTa, Mpo-
W3BOJUTCS TIepeceueHne peOepHOi Myru B oOmacTu
X pebpa u mexkpedepHbix Mbimi B 1X mexpedepnbe.
KoxxHblil pa3pe3 NpoBOAUTCSA OT OKOJOTPYAUHHOMN
JMHHAH cJieBa (OT CepelnHbI PACCTOSHUS MEXKIY TPY-
JTUHOW W CPETHEKITIOUNIHON JTHMHHUCH) HA 5 CM HIDKE
peOepHO TyTH U TPOJOIKACTCSI 110 TyTe, HallpaBJIeH-
HOW BBEpX U BIIPABO YEPE3 TOUKY, PACIIOI0KEHHYIO
B BEpXHEW TPETH PACCTOSHUS MEXKIY MEUYEBHIHBIM
OTPOCTKOM M ITYTIKOM, JIO0 MPAaBON OKOJOTPYAMHHOU
JUHNK. 3aTeM pa3pe3 HampaBiIseTcs K XpsIieBoi
yactu X pedpa, 00pasys ayry, HalpaBiICHHYIO BHU3,
Y TIPOJIOJDKASTCS BIOJb JIO BEpXHETo Kpast X pedpa,
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JI0 TIepeAHel moaAMbIIIeyHON TuHuu. B narepanbHOM
YacTH paHbl MOCIEA0BATENFHO PACCEKAIOT MBIIIIIHI,
norniepednyio (acuuio u OpromwuHy. B MenuanbHOM
YaCTH PaHbI EpeceKaroT OeIyro TUHUIO KUBOTA, T10-
repedHyto (pacIyro 1 OPIOIINHY JI0 METUAITLHOTO Kpast
JIEBOHM MPSMOM MBIIIIBI )KMBOTA. 3aTEM MEPECEKAIOT
KpymIyIo cBs3Ky nedenn. lIpn HeobxomumocTn pac-
IUPEHUS TOCTYTI YBEIIMYUBAIOT 33 CYET TOMHH XPSIIIa
X pebpa u nepecedeHuss MexpeOepHbIX MbII B 1X
MexpeOepbe 10 TepeTHe MO IMBIIIICYHON JTMHUH, TIPH
aToM X MEKpEOEepHBIN HEPB OCTACTCS HIDKE pa3pesa
1 HE TIoBpeXxaaeTcs. Takum 00pa3om, He MPOUCXOAUT
JICHEPBAaLIUs TIEPECEUCHHBIX MBIIII, a PACIIUPECHUE
JIOCTyTIa MO3BOJISIET YMEHBIIUTh MIIyOWHY PaHbl U
YBEJIIMYHUTH yYTOJ ONMEPAIMOHHOTO JEHCTBHS.

B sxcniepumente mo pe3ynbraTam 20 CeKIIMOHHBIX
HCCJICJIOBAaHUH TPYITHOTO MaTepHalia ObLIN BhIIOJIHE-
HbI aHTPOIIOMETPUYECKHIE U3MEPEHUS. J{11Ha KOKHOTO
paspesa B cpeiHeM cocTaBuiia 26 cM, mupuHa — 16 cm.
Ha cozmanme goctyma oT paspesa KOXKHBIX TMOKpO-
BOB JI0 BCKPBITHSI OPIOIIMHBI YXOAUT OKOJIO 15 MUH.
OpHaKo 3TOT MOKa3areilb CYyObEKTUBEH U BO MHOTOM
3aBHCHT OT OIIbITa XUPYpra.

Pe3yabTarsl

[To onrcanHOMY OCTYITY ITOJTyU€HBI CIEAYIOLINE
oObekTuBHBIE KpuTepun oneHku mo A.HO. Cozon-
SpouieBuuy:

1. HampaBienue ocu onepanvoHHOTO JIEHCTBUS
(MHUMA, coequHSIONAs TJIa3 XUpypra ¢ Hanbolee
Ba)KHBIM 00BbEKTOM BMELIATEILCTBA) IPH PACCEUCHUN
TPEYroJIbHON, KOPOHAPHOM U CEPIOBHUIHOM CBSI30K U
MTOATATHBAHHH 32 KPYTITYTO CBS3KY TTO3BOJISIET BEIBECTH
nuadparMalibHyI0 TOBEPXHOCTh MEYCHH B paHy, B
WTOTE KaBaJIbHbIE U MOPTAJIbHBIE BOPOTa CTAHOBSITCS
JOCTYIHBI 1151 0030pa.

2. I'ny6una pansi: cornacao A.JO. Co3zon-
SpomeBu4y, MaKCHMaJIBHO JOMYCTUMOHN TITyOWHON
panbl cuntatorcs 15-20 oM, npu Gonbliel riryOuHe
paboTa CTaHOBHUTCSI HEBO3MOXKHOW 0€3 MCIOIb30Ba-
HUS CIIeLUalbHBbIX HHCTPYMEHTOB. B mpemnaraemom
JIOCTYyTIe OHA PaBHA: J0 TeNaToyoIeHAIbHOM CBAZKH
4-8 cM, B cpeaHeM — 6,5 cM; 10 KOPOHAPHOH CBA3KU
npaBoil nonu neuenu §—14 cm, B cpeanem — 10,2 cMm;
JIO KOPOHAPHOM CBSI3KH JICBOU 1011 TieueHuu 7—12 cm,
B cpeqHeM — 9 cMm.

3. Yron oneparmonnoro nevictus (YOL): ontu-
MasbHBIA 0030p nony4daercst npu YOI, paaom 90°,
MHUHHUMAJIBHO JOIYCTUMBIN yroa — 25°. B onucaHHOM
JIOCTYTIE JTO TeTaToayoicHAIbHOU cBsi3ku YO/l paBen
80-115° B cpeanem — 102°; 10 KOpOHAPHOU CBSI3KU
npaBoi Jonu nedenn — 45-75°, B cpeaneM — 65°%; 1o
KOPOHApHOU CBSI3KM JIEBOM A0au neueHu — 50-70°, B
cpemHeM — 67°.

4. YT0J1 HaKJIOHEHUS OCH OIIepPaIMOHHOTO IeHCTBUS
K IJIOCKOCTH PaHbl SBJISIETCSl Hanbosee OaaronpusiT-
HbIM npu 90°. [Tokazarenu yria HaKJIOHEHUS B HAalllEM
JIOCTyTIE: JIO TrenaToyofeHaabHoN cBa3ku — 90°%; 1o
KOPOHApPHOMN CBS3KHM TNpaBoi 1onu nedenu — 50-70°,
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B CpellHEM — 65°; 10 KOPOHAPHOU CBS3KH JIEBOU 10U
neyenu — 55-70°, B cpennem — 60°.

Kpurepuii 30HbI 10CTYIHOCTH BayKEH TOI1A, KOI1a
JTHOM paHbl SBIISICTCSI OpraH OOJIBIIIOrO pa3Mepa, u3-
MepsieTcsl B KBaJIpaTHBIX CAaHTUMETpax [6] u oTpaxka-
€T POTAIMOHHYI0 MOOWJIBHOCTh IEYEHH B 00JacTH
HanMmeHee moABMKHBIX cermeHToB (I, VII, VIII).
o rematonyo/leHaIbHON CBSI3KM OHA COCTAaBIISIET
100-160 cm?, B cpenrem 140 cm?. [Tokazarenu MoryT
BapbHPOBATHCS B 3aBUCUMOCTH OT WH/IUBHYaTHHBIX
ocobeHHOCTEH OOTBEHOTO, €T0 BO3pACTa, TEIIOCIOXKE-
HUSL, ©30BITOYHOTO Pa3Mepa OHOMU U3 JoJiel (nekcTpa-/
CUHUCTPOTIO3UIIHS ), JIOKAIU3AIMH TaTOJIOTHICCKUX
U3MEHEHUH U T. [I.

TakuMm oOpa3zom, UCXOId M3 OLEHOYHBIX KPH-
tepueB A.}0. Cozon-SpomieBnya, mpeiaraeMblii
nocrtyn MepanukuHa—IlapaMOHOBOM OTBEYaeT BCEM
TpeOOBaHUSIM.

Mpe1r peacTaBiasgeM pe3yiabTaThl JedeHus §1
MarMeHTa ¢ OYaroBbIMU 3a00JIeBAaHUSIMH TICUCHU,
KOTOpble ObUIM omepupoBanbl B mepuon ¢ 2010 mo
2018 r. ¢ npUMEHEHHEM JIaHHOTO aocTymna. Bo3pact
0OoMBHBIX — 18—76 €T, My)4duH ObIIO0 35, JKEHIINH —
46 (tabm. 1).

Pak neueHu 1 BHEMEUEHOUHBIX KETYHBIX IPOTOKOB
Ob1 qrarHoctupoBad y 27 (33,4 %) narmenTos, cpe-
TN HUX KEHIIWH — 9, My>xxanH — 18, Bo3pact — 40-76
7ieT. BONBHBIX ¢ XOJIAaHTUOIICIUTIOISIPHBIM PAKOM OBLITO
18, B TOM uncie ¢ ymepeHHOOUPPepeHINPOBAHHON
afeHoKapuuHoMmoi — 1, ¢ omyxonbto Knankuna — 4,
MeTacTa3aMH U3 OMyXOJeH IPyTruX JIOKaTu3anui — 4.
W3 Hux 11 O0JbHBIM BBIMOJIHEHA CETMEHTapHas pe-
3€KLHUS [ICYCHU B COYETAaHUH C KpuoaecTpykuuei. B
5 HaONrOMEHMSIX TTPOM3BEICHA PACIIMPEHHAs TIPaBO-
CTOPOHHSISI TEMUTETIaTAKTOMHUS, TAK)KE JIOTTOTHEHHAS
KpuoaecTpykuueid. Tpem OOJBHBIM C OMyXOJIbIO
Knankuna ocymecTBieHO TPaHCIEYCHOUHOE Npe-
HupoBanue 1o [lpagepu, B 1 cnyuae npousBeneHa
KPUOAECTPYKITHS OMyXOJIH B 00JaCTH BOPOT IEYEHH,
BBITIOJTHUTE JIPEHUPOBAHUE JKEITIYHBIX ITPOTOKOB HE
YAAJIOCh U3-3a MOJHON CTPUKTYphl. CeMu OONBbHBIM
C PacIpoCTPaHEHHBIM MPOLIECCOM (BHYTPHOPTAHHOE
MeTacTa3upOBaHHUE W/WIIH MPOpPAcTaHUE B COCETHHE
oprausl ¥ quadparmy) BBITTOHEHBI SKCIITIOPATHBHBIC
OTIepalyH.

VY 24 (29,6 %) OonbHBIX ObUIA IUATHOCTUPOBAHA
TeMaHTHOMa ITeYeHH, U3 HUX KEeHITHH — 20, My>KIHIH —
4, Bo3pact — 2663 roma. B 4 cimydasx BBITIOTHEHBI
SHYKJICAI[MM T€MAHTUOMBI C MEPEBA3KON MUTAIOLIEN
COCYIUCTON HOXKKM U KpuozaecTpykuuei. B 17 ciy-
YasX MPOU3BE/ICHBI CETMEHTAPHBIE PE3SKITUH MTEUCHU
B IIpejieliax 3JI0POBBIX TKaHEW C KPUOAECTPYKIIHEH,
yalie BCero reMaHrnoMa 3aHnMaina 2—3 cermMeHTa
MIEYCHH U JIOKaIn30Basiach B S6—7 mpaBoit gonu. B 1
CJIy4ae BBIIOIHEHA MPABOCTOPOHHSISI TEMUTEMATIKTO-
MUS C KPUOZECTPYKIMEH: pa3Mep caMOil TeMaHIMOMBI
cocTaBysut 15 cM, HO ToMUMO Hee B S6 MHTpaonepa-
[IMOHHO HAWJICH MeTacTa3 acHOKAPIIMHOMBI 70 3 cM
B IMaMETpPE M3 HEU3BECTHOrO UCTOUYHHUKA. J[IByM
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Ta6nuua 1/Table 1

XapakTtep onepupyemoin naTonornum ¢ ucnonb3oBaHmem goctyna MepsnukunHa—llapamoHoBoM
Merzlikin-Paramonova’s approach to surgeries on liver

Xapakrep naroiorun/
Liver diseases

X0IaHrHOLEeIUTIONAPHBIA pak nedeHun/
Cholangiocellular liver cancer

YMmepenHonuddepeHpoBaHHAS aIeHOKapIIHHOMA/
Moderately differentiated adenocarcinoma

Pax BHeneueHOUHBIX JkemuHbIX poTokoB/ Extrahepatic bile duct cancer

Meracrassl omyxoneit/ Tumors metastases
I'emanrnoma meuenn/Liver hemangioma
AnbBeokokko3 nedeHn/Alveococcosis of the liver

Bcero/Total

Kon-Bo 60sbHBIX/
Number of patients

18 (22,4 %)

1(1,2 %)

4(4,9 %)
44,9 %)
24 (29,6 %)
30 (37,0 %)
81 (100 %)

Ta6nuua 2/Table 2

XapakTep onepaTMBHbIX BMeLLATENbCTB C UCNoNb3oBaHueM goctyna MepanukuHa-lapamoHoBo
Surgeries using Merzlikin-Paramonova’s approach

XapakTep onepauun/
Types of surgery

PacmmpenHast mpaBOCTOPOHHSS TEMHUTE€MATIKTOMUS, KPUOAECTPYKIIHs/

Extended right hemihepatectomy, cryodestruction

CerMeHTapHast pe3eKIHs IEYCHH, KPHOACCTPYKIIHs/
Segmental resection of the liver, cryodestruction

KpuomecTpyKiys OmyXoiu nedeHu/
Liver tumor cryodestruction

DHyKJIeanys TeMaHTHOMBI, KPUOAECTPYKIIHs/
Hemangioma enucleation, cryodestruction

[lutopexyKTHBHAS pe3eKIHsl, MapCyTHaTH3aINsI, KPHOAECTPYKIHS Iapasura/
Cytoreductive resection, marsupialization, parasite cryodestruction

TpaHCIIEYEHOUHOE PEHUPOBAHIE/
Transhepatic drainage

DKCIUTOpaTUBHAS JIATTAPOTOMUS/
Exploratory laparotomy

Bcero/Total

Kon-Bo 00JIbHBIX/ JleTanbHOCTB/
Number of patients Mortality
7 (8,6 %) 1(1,2 %)
36 (44,4 %) 1(1,2 %)
3 (3,8 %) -
4 (4,9 %)
20 (24,8 %) -
4 (4,9 %) -
7 (8,6 %) -
81 (100 %) 2 (2,46 %)

Ta6bnuua 3/Table 3

XapakTep ocroxHeHuit nocrie onepauuii Ha nevyeHn ¢ ucnonb3oBaHuem goctyna Mep3nukuHa—-lapamoHoBou
Complications after liver surgery using Merzlikin-Paramonova’s approach

OcnoxHeHUs/
Complications

Benrpansnas rpepka/Ventral hernia
DOpenTparms kuireuHrka/Intestinal eventration

Jwnacra3 xpaeB panbl/Diastasis of the wound edges

MAIUeHTaM OCYIIECTBICHA KPUOACCTPYKIIHMS TeMaH-
THOMBI M3-32 HEBO3MOXXHOCTH PE3EKIIMU BBUIY €€
LIEHTPAIFHOTO PACMOJIOKEHNS B TIyOWHE TICUeHH, Ha
rpanute S6, S5 u S8, B npyroM ciydae — B 0071aCTH
MOPTABHBIX BOPOT.

C anpBeOKOKKO30M ieueHH oreprposano 30 (37 %)
MaIMEeHTOB, KEHIMH — 17, MyxuuH — 13, Bo3pact —
18-69 net. Bece 6osibHBIC OBLIH € OCIOKHEHHOM (op-
Moii 3a005eBaHus, B TOM yHucie | — ¢ mpopactaHueM
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KommyectBo OOIBHBIX/
Number of patients
2 (2,4 %)
1 (1,2 %)
1(1,2%)

napasuTapHoro y3ja B 1uadparmy 1 B 3a0pIOLIMHHOE
MPOCTPAHCTBO, 1| — C mpopacTaHueM B auadparmy,
3a0pIOIIMHHOE MPOCTPAHCTBO, B MOPTAJbHBIE U
KaBaJIbHbIE BOPOTA, 5 MAIMEHTOB — C MHBAa3UEH B
MOPTAJIbHBIC U KaBaJIbHbIC BopoTa. B 8 ciydasix Obiia
MPOU3BEACHA PE3EKIIUS MEUCHHU ¢ KPUOACCTPYKIUEH
KYJIBTH T10 JINHUH PE3EKINH, U3 HUX 6 oTieparuii HOCH-
JIY TAJTHATUBHBIN XapakTep, 20 00JHHBIM BBITIOTHEHA
[MATOPEAYKTUBHASI PE3CKIMsI Mapa3suTapHOTO Odara
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¢ Mapcyluanu3alnueil moNnocTH pacnana U KpHozje-
cTpykuueit. OnHOMY NalMEeHTy OCYILIECTBIEHA IPaBO-
CTOPOHHSISI TEMUTETIATIKTOMUS C KPUOJIECTPYKIHEH
KyJbTH NedeHu. B 1 HabmroieHnu mpu MexaHu4ecKoil
KeNTyXe, 00yCIOBICHHOH! MPOPAacTaHNEM MOPTAIBHBIX
Y KaBaJIbHBIX BOPOT, BBHIIIOJHEHO TPAHCIIEYCHOUHOE
JIpPEHUPOBAHUE C YCTAHOBKOW CTEHTOB B JIOJIEBBIC
JKEITYHBIC IPOTOKH (TabII. 2).

Crenyet OTMETHUTB, YTO TP BCEX MEPEUNCICHHBIX
BMEIIIATENbCTBAX MPEIaraeMblid JOCTYT 00eCIeYrBa
JIOCTATOYHBIN 0030p TICUeHH, CBOOOTY MaHUTTYIISITHH,
B TOM YHCJie 1 KpHOMHCTpyMeHTaMu. K paccedenuio
pebepHoii yacTu X pedpa u [X mexpedephs ¢ ebio
pacIIMpeHus paHbl MpuoOerain y 7 OOJNBHBIX MPH pac-
IMPEHHON MTPABOCTOPOHHEN reMUTEeIaTIKTOMUHU.

[ManueHTsl B MOCIEONEPaMOHHOM MEPHOIe HE
HY)KIaJUCh B HAPKOTUYECKUX aHAJIbIEeTHKAaX depes
2 cyT mocJie oneparuu, 00e300IMBaHNAE TPOBOIIOCH
HECTepOHIHBIMH IIperapaTami. B cBs31 ¢ 3TUM cTana
BO3MOXHOUW paHHAS akTHUBU3alus. Takxke He Ha-
OJI0aNIOCh OTPAaHMYCHUE JBIXaTeIbHBIX YKCKYPCHU.
Cpenuuii nepuoj JieueHHus B CTAlOHApE COCTaBHII
10-12 cyT.

[Ipu amamm3e 4acTOTHI MOCIEOTMEPAITMOHHBIX
OCIIO)KHEHH YCTaHOBJICHO, YTO dBEHTPAIIHS KUIIICY-
HUKa BO3HUKJA Yy | MAIMEHTKH MOCIE KPHOAECTPYK-
MU METACTa30B KOJIOPEKTAIHLHOTO paka. Bo3moxHO,
YTO IJI0Xask pereHepanys moCcIeonepanoHHON paHbl
ObuIa CBSi3aHA C HM3KUM YPOBHEM 00IIero Oenka B
KpoBH nocie 18 KkypcoB nonuxumuorepanuu. Jlnacras
KpaeB paHbl B 2 ¢M 00pa3oBaJicsl y TallMEeHTKU T0CIe
Mapcynualu3alui Mapa3uTapHOTO y3J1a TIPH OCIIOXK-
HEHHOM aJIbBEOKOKKo3e. JlaHHOE OCIIOKHEHHE, BEPO-
SITHEE BCETO, OBLIIO 00YCIOBICH H30BITOYHOM Macco
tena (poct — 166 cm, Bec — 88 kr; UMT — 31,93).

B otnaneHHOM mociieonepaioHHOM IIEPUOE OT-
MEYEHBI MTOCIIEOTePAIlIOHHBIC BEHTPAIBHBIE TPHIKHI
y 2 nauueHToB. Y 1 O0IBHOTO MocCie ornepanuy o
MOBOJY aJIbBEOKOKKO3a C METACTa30M B IeaToLyo ie-
HaJBHYIO CBS3KY 00pa3oBasiach Ipbka HEOOIBIIOTO
pasmepa —4x4 cm. Y 1 manueHTa mocie pe3eKIuy Te-
YEHH T10 ITOBO/TY OCJIOKHEHHOT0 aJIbBEOKOKKO3a C JIOKa-
nu3anueit B S5—8 pasmep rpbpku coctaBmil 10%15 cu.
OcioxHEHUs! BOZHUKIM uepe3 3—4 mec mocie ore-
panuy ¥ ObUTH CBS3aHBI C HECOOTIONEHNEM PEKOMEH-
Januii: 00MbHBIE HE HOCHIIM TOCIIEOTIEPAIIMOHHBIH
0aHaax, HEe OTPaHNYMBAIN (PU3UUECKUE HATPY3KH.

VY ocranpHbIX 001bHBIX (70 %) B OTHa’IeHHOM
IO CJICOTIEPAITIOHHOM TTEPHO/Ie HAOII0Ia0Ch 3a)KUB-
JICHUE TI0CJIe-0TIepalMOHHON PaHbI IEPBUYHBIM HATSI-
JKCHUEM, KSJIOUIHBIX I TUIIEPTPOPHUUCCKUX PYyOIIOB
He oTMevasnock. Cpoku HAOMIOACHHUS COCTABUIH 5
neT. braromapst monepedHoMy HarpaBIICHUIO JTMHAN
paspesa, TO eCTh MapajuIeIbHO XOIy MEXpeOepHBIX
HEpPBOB U TUHUAM JlaHTepa, CHIKAeTCsl BEPOSITHOCTD
arpouu MBI OPIOLIHOTO Mpecca W JTOCTUTACTCS
xopoiui kocMeTrnueckuii apdext. [locneqnemy cro-
COOCTBYET eIlle ¥ MPIMEHEHNE BHYTPUKO)KHBIX [ITBOB
Ha pany (Tabi. 3).
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Ymepio 2 (2,46 %) nanuenta. B oboux ciyyasix
NPUYUHON CMEPTENBHBIX HCXO0B ObLIIa 0CTpast reve-
HOYHAs! HEJIOCTATOYHOCTb, y 1 OOJIILHOTO ¢ TUarHO30M
pakK MeueHu — MoCJie MPaBOCTOPOHHEH TeMHUTeNaTIK-
TOMHH U KPUOJACCTPYKIIUU, BTOPOW MAIMEHT yMep
MOCJIC CETMEHTAPHOW PE3eKIMU MEUSHH MO MOBOAY
FEMAHTHOMBI, TIPH 3TOM HHTPAONEPAIIMOHHON Ha-
XOJIKOM SIBUJICS METACTa3 aJICHOKAPIIMHOMBI U3 HEBbI-
SIBIICHHOTO MCTOYHHKA.

Oo6cy:xneHue

Taxue TspKenble 3a005eBaHus, Kak pak, ajlbBeo-
KOKKO3 TieueHu, Bcrpeuatores B 1,08-50,6 % ot Bcex
0YaroBbIX MOpaxeHuil neueHu. OCHOBHBIM METOIOM
JICUEHUsl JAHHBIX OYaroBbIX MOPAKEHUI SBIAETCS
XUpypTUYecKoe BMemareabcTBo. [Ipu aTom octpo
CTOHUT BOIIPOC O BO3MOXKHOCTHU MPOBEACHUs OOIINp-
HBIX PE3EKLHH MeUeHH MPHU BOBJICUCHUU B MPOLIECC
HOPTaJIbHBIX U KaBaJIbHBIX BOPOT U KPYIIHBIX JKEITUHBIX
npotokoB [3, 9—11]. IIpu HEBO3MOXHOCTH omepa-
THBHOTO BMEIIATENbCTBA B CBA3M C BBIPAKEHHBIMU
CONYTCTBYIOIIMMH 3a00JIEBaHUSMH WJIM Paclpo-
CTPaHEHHOCTBIO OITyXOJIEBOTO IIPOLIECCa BO3MOXKHO
MCTIOJIh30BaHNE KPHOIECTPYKIINH.

[IpenyioxeHHBIH AOCTYN I ONEPATUBHOTO
BMEIIATEJILCTBA HAa MEUEHU MEHBILE MOBPEkKIAET
WHHEPBAIUIO TepeHell OpromHoi cTeHku [12], 9aro
HE MPUBOIUT K aTpOUH MBIIII OPIOITHOTO IIpecca
U HE CIOCOOCTBYET Pa3BUTHUIO MOCIEONEPATHTOHHBIX
rpbpK. OH AaeT BO3MOXHOCTB MOJTHOW PEBU3UH Olle-
pupyemoro opraHa. PanHuil mocieonepaluOHHBINA
HEepUOA IPOTEKall MeHee OOJIE3HEHHO 3a CUET MCHb-
nrero HaTspkeHUs pasbl [13], 4yTo crocoOGcTBOBaAIO
OBICTPOMY BOCCTAHOBIICHHIO (DYHKIIMHM KHIICYHHKA,
CHUKEHHUIO BHYTPHAOJOMUHAILHON TMIEPTEH3UU
[14] m 6omee panHel akTHBU3anuK OoBHOTO [15], a
CIIeI0BaTENIbHO, CHM)KEHHUIO YaCTOTHl CEPIEeYHO-
JIETOYHBIX ¥ TPOMOOIMOOIMYECKUX OCIOKHCHHIA.
Xopomiast pereHepaius paHbl, OTCYTCTBHE FHOMHBIX
OCJIO)KHEHHU yMEHbIIAIH JUINTEbHOCTh IPEObIBAaHNS
OOJIBHOTO B CTALMOHAPE 3a CUET CHMIKEHUS KOJIHUYe-
CTBa MOCJIEONEPAIMOHHBIX OCIIOKHEHNH.

Takum o6pazom, noctyn Mepanukuna—Ilapamono-
BOIl MajoTpaBMaTH4yeH Oyarogapsi pacCMOTPEHHUIO
AHATOMUYECKUX OCOOEHHOCTEH CTPOEHUS CTEHKH
OpromrHoi mosoctH. U3 3TOTO Ciiefyet, 4To OH (u-
3MOJIOTHYEH U OOJBHOTO, MOATBEPKICHHEM TOMY
CITy’KUT HU3KUH MTOKa3aTesb ocnokHeHui. Ilpocrpan-
CTBEHHBIC B3aMMOOTHOILEHHS B PaHe, BO3MOXXHOCTh
JUTSL €€ pacIIMpeHHs MOKa3aIH, 9TO JOCTYI CO3/1aeT
JIOCTATOYHBII IPOCTOP AJIsi PEBU3UU U ONIEPATUBHOTO
BMemarenscTBa. C y4eToM 3TOTo 3asBICHHbIH crioco0
JIOCTYIIa MOJKET OBITh PEKOMEHAOBAH Il aKTUBHOTO
BHEAPEHUS B KIIMHUYECKYIO MTPAKTHKY.

3akJilouenne

Takum 00pazom, HECMOTPsI Ha OOJBIIYIO JUTHHY,
noctyn Mep3nukuHa—IlapaMoHOBOM MeHee TpaB-
MAaTHU4YCH, YEM KOM6I/IHI/IpOBaHHI)Ie 1 BCPTUKAJILHBIC
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JOCTYTIBL. braronaps aHaTOMU4eCKUM 0COOEHHOCTSIM
CTPOCHHUS CTCHKH OPIOIIHOM ITOJIOCTH OH Oostee (hr3no-
JIOTHYEH 117151 00J1bHOTO. M3yueHHe MpOCTPpaHCTBEHHBIX
B3aMMOOTHOIIICHHH B paHe 1o kputepusim A FO. Co3on-
SpomeBrya Mokasaso, 4To JOCTYII CO3/IAET IOCTATOU-
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CBEAEHUA OB ABTOPAX

Mep3ziukun Hukonaii BacuibeBuY, JOKTOp MEIUIMHCKUX HAyK, TIpodeccop, 3aBenyronuid Kadeapoil Xupypraueckix 0one3Hei ¢
KypcoM TpaBmarosoruu u oprorneanu, ®I'bOY BO «Cubupckuii rocynapcTBeHHBI MEIUIMHCKHN YHIBEpcuTe (T. ToMck, Poccns).
ORCID: 0000-0001-5978-3685.

Ierpo JleB IOpbeBHY, KaHAMAAT MEIUIUHCKUAX HAYK, JOLUCHT KaeIphl XUPYypPrUUECKUX OONIe3HEH ¢ KypcOM TPaBMATOJOTHH U
oproneanu, PI'EOY BO «Cubupckuii rocyaapcTBEHHBI MeIUIMHCKHN YHIBEpcuTeT (T. ToMck, Poccus).

Ixaii BasenTtuna ®eopoBHA, JOKTOP MEIUIUHCKUX HAyK, Ipodeccop, mpodeccop Kadenpsl XUpypruieckux Oome3Hel ¢ KypcoM
TpaBmaronoruu u oproneanu, PI'bOY BO «Cubupckuii rocynapcTBeHHBIH MEAUIMHCKAN yHEBEpcuTe™ (T. Tomck, Poccust).
CoTHHKOB AJiekceil AJiekceeBHY, JOKTOP MEIUIUHCKHUX HayK, mpodeccop, DT BOY BO «Cubupckuii rocyapcTBEHHBI MEIUIHH-
ckuit yausepeute (T. Tomck, Poccusi).

[MapamonoBa Jlrouusi MuxaiiioBHa, KaHAUIAT MEIUIIMHCKUX HayK, noueHT, DI'BOY BO «Cubupckuii rocynapCcTBEHHBIH MEIHUIITH-
ckuit yauBepcute (T. Tomck, Poccnsi).

Hopoena Tysina AsexceeBHa, KTMHUIECKUH OpAUHATOP Kadexphl XUPyprudecKux 00Ie3HeH ¢ KypcoM TpaBMaTOJIOTHH U OPTOIIC/IHH,
OI'BOY BO «Cubupckuii rocynapcTBeHHBIN MeAUIIMHCKUHN yHEBEpcuTeT (T. ToMmck, Poccust).

Mapsuna Mapuna EBrenbeBHa, KaHAUIAT MEAMIUHCKAX HayK, 3aBefyromias xupyprudeckuM otaeneHueM, OTAY3 «loponckas
oompHInA Ne 3 um. B.U. AnbniepoBuyay (1. Tomck, Poccus).

I'pumenko Makcum FOpbeBHY, KaHAUAAT MEIUIIMHCKUX HAyK, 3aBENYIOLIHI OHKOorudeckuM otaeneanem, OIAY3 «Tomckuit 06-
JIACTHOU OHKoJIorHuecKui aucnancepy (T. Tomck, Poccns).

Capyesa Anacracus I1aBjioBHa, KTHHIYECKHI OpAMHATOP Kadeapbl XUPYPrHIeCKUX O0JIE3HEH ¢ KypcOM TPaBMATOJIOTHH U OPTOTICIHH,
OI'BOY BO «Cubupckuii rocynapcTBeHHBIN MeAUIIMHCKUHN yHIBEpcuTeT (T. ToMmck, Poccust).

Hagacapasin Bpe:x I'pauoBuy, Bpau-xupypr xupyprudeckoro oraenenus, OTAY3 «lopoackas 6ompauna No3 um. b.U. AnpriepoBryay
(r. Tomek, Poccus).

BKINAl ABTOPOB

Mep3ziaukun Hukonaii BacuibeBu4: pa3paboTka KOHIETIUH U TU3aiHA UCCIICTOBAHUSL.
etpos Jlep IOpbseBnY: HanrcaHue PYKOIHUCH.
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OrbIT PABOTbl OHKONTIOMMYECKUX YYPEXOEHUIA

Ixaii Banentuna ®enopoBHa: KpUTHYECKask PEeAAaKLUsl C BHECEHUEM BaKHOI'O UHTEIICKTYaIbHOIO COEPIKAHUSL.
CoTtHnkoB Asekceii AjlekceeBHY: cOOp ¥ MHTEPIIPETALUs JaHHBIX.

IMapamonoBa JIrouusi MuxaiiioBHa: pa3paboTKa KOHIICIIHH U JH3aiiHa UCCIICIOBAHMSL.

Hopoena Tysina AsexceeBHa: cOOp ¥ HHTEpIpeTanyus JaHHbIX.

Mapbuna Mapuna EBrenbeBHa: cocTaBlIeHHE YEPHOBUKA PYKOIUCH.

I'pumenko Makcum IOpneBuu: crarucTnueckas o6paboTka JaHHbIX.

CapyeBa Anactacus [laBioBHa: cO0p 1 HHTEPIIPETALMS TAaHHBIX.

Hagacapasin Bpe:xx I'padoBuy: cOop 1 nHTEprpeTanus JaHHbIX.

Qunancuposanue

Omo uccnedosanue ne nompedo6ano OONOIHUMENIbHO20 HUHAHCUPOBAHUSL.
Kongpnukm unmepecos

Aemopbl 06AIAI0M, YMO Y HUX Hem KOHMAUKMA UHMEPECOs.
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ABSCOPAL EFFECT OF RADIOTHERAPY
AND HYPERTHERMIA: ROLE OF EXOSOMES
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Abstract

The review presents data on the role of ionizing radiation/hyperthermia as modulating factors in exosome
secretion/composition. Tumor-derived exosomes are important participants in the formation of the tumor
microenvironment. They modulate the inflammatory response in the tumor, influence the capability of fibroblasts
and mesenchymal cells to differentiate into myofibroblasts, trigger the angiogenic process, promote epithelial
to mesenchymal transformation of tumor cells and form the pre-metastatic nisches. The review describes the
mechanisms of behavior of the recipient tumor cells receiving exosomes from irradiated cells, including activation
of Akt signaling, stabilization of MMP9/MMP2, and enhancement of exosome-mediated motility. In vitro models
demonstrate the efficacy of exosomes from mesenchymal stem cells (MSC) to modulate both direct and abscopal
effects of radiation therapy/hyperthermia. Exosomes derived from MSC are the most attractive carriers for the
delivery of proteins, miRNAs, drugs, and metals to the recipient tumor cells. MSC-derived exosomes potentiate
the efficacy of both radiotherapy and hyperthermia in vitro studies. However, some important aspects regarding
a) the most effective options for administering MSC/MSC exosomes to modulate radiotherapy/hyperthermia;
b) radiation dose; c) options of hyperthermia; d) detailed mechanisms of the effect of irradiated MSC-derived
exosomes on the tumor microenvironment and cancer cells, still remain poorly understood.

Key words: radiotherapy, hyperthermia, abscopal effect, malignant tumors, extracellular vesicles, exosomes.
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AHHOTaUuA

B 0630ope npencrtaBneHbl 0006LLEHHbIE AaHHbIE O PONU MOHWU3MPYIOLLEro U3MyYeHUs/TmnepTepMnmn Kak
MoZynupyloLwmx akTopoB B cekpeumm/coctaBe 3k30coMm. OnyxoneBble 3K30COMbI ABNATCA BaXKHbIMU
yyacTHMKaMu OOPMUPOBaHNSA MUKPOOKPYXKEHWUSI OMyXOnu NMyTeM MOAYMAUMM BOCMANUTENbHOrO OTBETa B
onyxonu, BNUsSHUSA Ha anddepeHumnpoBky rnbpobrnacTtoB U ME3EHXMMHbIX KNEeToK B MuogmbpobnacThbl,
3anycka aHrMoreHHoro npotwecca, CTUMYNMPOBaHWS anuTenanbHO-Me3eHXMarnbHON TpaHcdopmaummn un
hopmupoBaHust onyxonesbix NpeHnu. OnucaHbl HEKOTOpbIE MeXaHWU3Mbl MOBEAEHNST OMyXONeBbIX KIETOK-
PEeLMNMEHTOB, NOMyYalLLUX 3K30COMbl OT OOMNyYEHHbIX KIETOK, BKIOYAa akTMBaLMi0 nepeaady curHanoB
Akt, ctabunusaumto MMPO/MMP2, ycuneHne onocpedoBaHHON 3K30COoMaMu NOABMXKHOCTU. Mogenu in
vitro npogemMoHcTprpoBany apdheKTUBHOCTb 3K30COM U3 Me3eHXMMarbHbIX CTBONoBbIX knetok (MCK) ans
MOZYMALMM Kak MPAMOro BO3AENCTBUSA paguaunn/rmneptTepMun, Tak U ycuneHns abckonansHoro adpdekTa.
Ok3o0combl, nony4veHHble 3 MSC, aBnstoTca Hambonee NpuBnekaTenbHbIM HOCUTENEM ANa AOCTaBku 6en-
koB, MMKpPOPHK, nekapcTts, MeTannoB K OnyxoneBbiM KneTkam peuunueHta. Jk3ocombl MSC ycunumsatoT
apdeKThbI Kak y4eBor Tepanum, Tak U rMnepTeEPMUN B 3KCMEPUMEHTanNbHbIX MCCNeaoBaHUsAX. TeM He meHee
OCTaeTcst paf BaXkHbIX BONPOCOB, KacarLwmxcs: a) Hanbornee adeKTUBHbIX BapnaHTOB BBEAEHNS 9K30COM
MSC ans mogynauum ny4eBon Tepanun/runeptepMun; 6) 403bl MOHWM3MPYHOLLETO N3ITYyYEHNS]; B) BapUaHTOB
rMnepTepmum; r) AeTarnbHbIX MEXaHU3MOB BO34ENCTBUSI 9k30COM U3 06ryyeHHbIX MCK Ha onyxoneBble KneTku
N MUKPOOKPY>KEHME OMyXOnMu.

KnioueBble croBa: paguoTepanus, runeprepmMusi, abckonanbHbIn 3peKT, 3rI0Ka4YeCTBEHHbIE ONMYXOIu,

BHEKIETOYHbIE BE3UKYJIbl, 3K30COMBbI.

The abscopal effect of radiation therapy (radiation
therapy in combination with modifiers, in particular,
with hyperthermia) is the non-targeted effect of radiation
suggesting the transmission of radiation signals from
irradiated to non-irradiated cells. A somewhat different
interpretation of this term suggests regression of
distant tumor sites after localized irradiation [1, 2].
The abscopal effect is also described for other local
physical effects, for example, hyperthermia treatment
[3]. It is believed that the mechanisms underlie the
abscopal effect are as follows (Fig. 1):

1. Intercellular interaction («gap junctiony),
including a p53-mediated path of the damage signal.

2. Another mechanisms associated with the
secretion of mediators into the culture medium
(reactive oxygen species, cytokines, hormones, growth
factors, DNA fragments, extracellular vesicles (EVs),
including exosomes).
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The origin, structure and

composition of exosomes

Most researchers distinguish 2 different subtypes
of extracellular vesicles (EVs): microvesicles and
exosomes. They differ significantly in morphology,
biophysical characteristics (shape, size, optical density),
biogenesis and functions. Exosomes are homogeneous
group of membrane vesicles ranging in size from 30
to 100 nm with a cup-like morphology of endosomal
origin secreted by all types of cells. Microvesicles, also
called microparticles, are much larger extracellular
particles with diameters from 100 to 1000 nm in
various shapes. The composition of microvesicles is
more complex and heterogeneous. Since exosomes are
most reported in the context “abscopal effect”, in our
review we will discuss this type of EVs. The protein
ensemble of exosomes secreted by various types of
cells is systematized in the ExoCarta database. Various
classes of exosomal proteins have been identified:
adhesion molecules (integrins), membrane transport/
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transfer proteins (annexins, proteins of the Rab family),
cytoskeleton proteins, tetraspanin (CD63, CD9, CDS]1,
etc.), antigen-presenting molecules (proteins I and
II histocompatibility class), enzymes (proteases,
pyruvate kinase), death receptors (TNFalpha, TRAIL),
cytokines, heat shock proteins and tumor antigens
(CEA, HER2). The lipid composition of exosomes
has been much less studied, but lipids are believed to
be important for maintaining their shape, plasticity,
stability and functional activity. The main lipids
of EVs are sphingomyelin, phosphatidylcholine,
phosphatidylethanolamine, gangliosides and
phosphatidylinositol, as well as lysobiphosphatidic
acid, which determine the high stability of exosomes
in the blood and other biological fluids, and also
protect the contents of exosomes (functionally active
miRNAs and other non-coding RNAs, proteins) from
destruction [4]. The main recipients of exosomes are
cells of hematopoietic origin, fibroblasts, endothelial
and tumor cells [5].

The effect of ionizing radiation

on the secretion of exosomes

lonizing radiation is one of the main environmental
factors that induce cellular stress. An accumulation of
reactive oxygen species, nitric oxide and cytokines
can be observed as an additional mechanisms of the
adverse effect of radiation. Moreover, it was shown
that X-ray irradiation itself induces exosome secre-
tion by various types of tumor cells (MCF-7, FaDu,
BHY) [6, 7]. The expression level of genes including
Alix, Rab27a, Rab27b, TSPAS, and CD63 as well as
the protein level of CD63 in X-ray-treated MCF-7
cells increased with increasing X-ray dose (p<0.05).
In comparison with untreated cells, the total exosomal
protein level, acetylcholinesterase activity, size and
zeta-potential values of exosomes from irradiated cells
increased (p<0.05). Data suggest X-ray could activate
exosome biogenesis and secretion in MCF-7 cells in
a dose-dependent way [6].

The effect of ionizing radiation

on the exosome composition

Exosomes from non-irradiated tumor and non-
tumor cells contain both radiosensitizing and radiore-
sistance factors (miRNAs, proteins) [8—10]. The most
complete picture of changes in the protein composition
of tumor cell exosomes after exposure to ionizing
radiation is provided by proteomics. The most over-
expressed exosomal proteins from irradiated cells (cell
cultures of HPV-negative squamous cell carcinoma of
the head and neck (HNSCC) — FaDu) involved in the
transcription, translation, cell division, protein folding
(chaperones) and proteasome complex proteins were
detected. The authors suggest that cell cycle arrest
and blockade of transcription/translation are the main
responses of cells to ionizing radiation. Therefore, the
presence of transcription/translation/protein folding
factors and proteins of ubiquitin-dependent protein
degradation system in the exosome cargo secreted
from irradiated cells may reflect the dynamic adapta-
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tion of cells to stress. Perhaps through secretion of
exosomes, cells try to remove excess/unnecessary
components. Also, the presence of signaling factors
(RABs and RASs proteins) related with GTPases in
exosomes may reflect the stress-induced response
triggered in cells exposed to radiation [11].

Data obtained by L. Mutschelknaus et al. (2017) on
HNSCC cell cultures showed that exosomes derived
from cancer cells modify the motility of tumor cells
and metastasis. The authors demonstrated the asso-
ciation of radiation changes in exosomes with their
ability to stimulate the migration of recipient HNSCC
cells. Exosomes isolated from irradiated donor cells
increase HNSCC BHY and FaDu cell motility. The
studies revealed activation of Akt signaling in recipient
cells, which manifested through increased activity of
phospho-mTOR, phospho-rpS6 proteases and stability
of matrix metalloproteinases (MMP2/9). The inhibi-
tion of Akt signaling at the level of internalization
of exosomes by tumor recipient cells (by dynamin)
blocked this effect. Thus, it can be assumed that Akt
signaling is a key point in exosome-mediated migra-
tion. Proteomic analysis of exosomes isolated from
irradiated and non-irradiated BHY donor cells revealed
39 elevated and 36 decreased proteins. Fibroblast
growth factor receptor 1 (FGFR1), heat shock proteins
(HSP90AAT1, HSP9OAB1, HSP90B1) are candidate
proteins, which are upregulated in exosomes after
irradiation and activate Akt signaling way, stabilize
MMP2/MMP9, enhance exosome-mediated motility
as well as metastasis. [11]. FGFR1 is overexpressed
in 75 % of HPV-negative patients with HNSCC, cor-
relates with poor overall, disease-free survival, and
induces radiation resistance in glioblastoma cells
[12, 13].

Numerous miRNAs detected in circulating exo-
somes before radiation therapy (miRNA-493, miR-
NA-323a, miRNA-411, miRNA-494, miRNA-379,

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 108-115



OB30PbI

miRNA-654, miRNA-409) are associated with the
effectiveness of prostate cancer radiotherapy (carbon
ion radiotherapy). Repeated measurements of miRNA-
654 and miRNA-379 can be used to conveniently
monitor the effectiveness of radiation therapy in these
patients [2, 14]. Radiation-induced miRNA-208a, a
marker of the radioresistance of lung cancer and a
promising therapeutic target, was detected in circulat-
ing exosomes [2].

The abscopal effect of hyperthermia: the role

of extracellular vesicles/exosomes [15—18]

Many recent studies have demonstrated that combi-
nation of hyperthermia and chemotherapy enhances the
anti-tumor effect of tumor-cell- and non-tumor-cell-
derived exosomes [15—18]. To heat biological objects,
various sources of energy, such as microwave ablation,
radiofrequency ablation, laser thermal ablation, and
ultrasonic ablation can be used. Microwave ablation
(MVA) and radiofrequency ablation (RFA) are widely
used both in vivo and in vitro studies. However, these
are mainly experimental studies [19].

The mechanisms of anti-tumor activity of exo-
somes derived from cells undergoing hyperthermia
have been poorly studied, but there is evidence that
under such conditions exosomes can accumulate and
transport drugs, a complex of chemokines, heat shock
proteins, microRNAs that promote apoptosis, induce
redistribution of lymphocyte fractions, etc. [16—18].
In addition, active endocytosis of magnetic particles
packed in exosomes by a tumor cells was detected in
vitro. This process accelerated tumor ablation through
hyperthermia induced by an external magnetic field

[19]. There are sufficient data indicating the feasi-
bility of using thermal ablation in the treatment of
osteosarcomas. The abscopal antitumor effect of
hyperthermia on the Walker-256 carcinosarcoma was
found [3, 20].

Besides tetraspanins and integrins, the exosome
membrane contains a complex of proteases. Tetras-
panin-associated proteases, which mainly include
ADAMI10, ADAMI17 and matrix metalloproteinases
(MMPs), are important for tumor invasion, metasta-
sis, and chemoresistance [21-25]. Overexpression of
MMP2/MMP9 gelatinases after incubation of tumor
recipient cells with exosomes from irradiated donor
cells is considered to be one of the main mecha-
nisms of the non-target effect of radiotherapy [11].
Secreted MMPs (MMP1, MMP13, MMP2, MMP9,
MMP3, MMP10, MMP7) and membrane-bound
MMPs (MMP14, MMP24, MMP25) were detected
in exosomes. MMP2 and MMP9 gelatinases are the
most studied enzymes. Also, EVs contain an inducer
of MMPs — EMMPRIN (CD147), as well as MMPs
inhibitors TIMP1, TIMP2 and TIMP3 [22-24, 26].
Both immature and mature forms of MMP2, MMP9,
MMP 14 with proteolytic activity were detected in EVs,
including exosomes derived from from tumor-and non-
tumor-derived cell lines [27]. Substrates for MMPs
are type IV collagen, elastin, fibronectin and laminin,
as well as cell surface proteins E-cadherin, fibrin and
interleukin-1. Thus, they modulate the interaction
of cells and extracellular matrix. It is believed that
exosomes transfer MMP2, MMP3, and MMP9 from
primary tumors to the lymph nodes and lung tissue [21,
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25]; however, the role of vesicular metalloproteinases
and their inhibitors in the formation and progression of
malignant tumors has been poorly studied. The effects
of ionizing radiation and hyperthermia are practically
unexplored.

Exosomes from multipotent mesenchymal

stem cells potentiate the effect of both

radiotherapy and hyperthermia

Exosomes derived from multipotent mesenchymal
stromal cells (MSCs) are the most attractive carriers
for delivery of proteins, miRNAs, drugs, metals to
recipient tumor cells due to effective biocompatibility,
reduced immunogenicity (reduced expression of MHI
I'and II), small size and ability to cross the blood-brain
barrier. In addition, methods for culturing human
MSCs from various sources (bone marrow, adipose
tissue) and isolating exosomes from cell cultures are
well established. It has long been shown that MSCs
from various sources stimulate tissue regeneration,
including bone, skeletal muscle, myocardium, liver,
and nervous tissue. The mechanisms of this effect are
presented in Fig. 2. They include:

1. Integration of transplanted MSCs into recipient
tissues with the formation of progenitor tissue-specific
stem cells.

2. Secretory activity of MSCs, including the secre-
tion of both soluble factors and factors in the composi-
tion of EVs/exosomes.

Among the growth factors mediated by MSCs,
vascular endothelial growth factor (VEGF), basic
fibroblast growth factor (bFGF), nerve growth factor
(NGF), glial cell neurotrophic factor (GCNF), platelet
growth factor (PDGF-BB), TGFbeta and others factors
were identified [28]. Exosomes derived from MSCs
will have a trophic effect and stimulate proliferation
and angiogenesis [29]. Thus, exosomes obtained by
culturing MSCs from bone marrow attenuated radia-
tion-induced bone loss in a rat model that was similar
to transplantation of MSCs. Among the mechanisms
that explain this phenomenon, the contribution of
exosomes to the antioxidant status, restoration of DNA
damage, proliferation and aging of recipient cells, as
well as induction of angiogenesis was described. The
positive effect of exosomes on the differentiation po-
tential of irradiated MSCs with the predominance of
their osteogenic differentiation in experiments both in
vitro and in rat models was also revealed [30].

Both MSCs and cancer cells, including cancer
stem cells, can secrete EVs with a mutual metabolic
effect on oncogenesis, as a result of which exosomes
from heterogeneous MSCs of various origins contain
various unique factors with different effects on tumor
cells [28]. A number of studies indicate the tumor-
stimulating effect of exosomes from MSCs. On the other
hand, human umbilical cord MSC-derived exosomes
protected against cisplatin-induced nephrotoxicity and
stimulated cell proliferation [31]. A good antitumor
effect of MSC exosomes after incubation with taxol
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was shown. Taxol-loaded exosomes were isolated and
incubated with various highly metastatic human cell
lines. Although the control MSC exosomes almost did
not inhibit tumor growth, exposure to taxol-loaded
exosomes was associated with cytotoxicity reaching
80-90 %, indicating a specific and more effective
targeting of the tumor. Systemic intravenous use of
MSC-derived exosomes loaded with taxol revealed
a decrease in subcutaneous primary tumors of more
than 60 %, as well as a significant reduction in
metastases of MDA-hybl in the lungs, liver, spleen
and kidneys. The effect of MSC exosomes was similar
to that observed for taxol, although the concentration
of taxol in exosomes was approximately 1000 times
lower [28]. V.A. Farias et al. (2018) revealed a
significant reduction in both the primary tumor and
metastatic foci of subcutaneous xenografts of A375
human melanoma (NOD/SCID-gamma mice) treated
with combination of MSC and radiation therapy. The
most significant antitumor/antimetastatic effect was
observed when MSC was used before radiation therapy
or simultaneously with radiation therapy. The authors
suggested that this effect might be due to exosomes
secreted by MSC. To simulate this effect in vitro, a
comparative proteomic analysis of exosomes from
unirradiated and irradiated at a dose of 2 Gy MSC was
performed. Among the most representative clusters of
exosomes originating from irradiated MSC, clusters of
cell adhesion of leukocytes and cell localization were
identified. Proteins typical for these clusters included
annexins and integrins such as ANXA1, ANAX?2,
ITGBI1, ITGA3, FN1, CTNNBI1, APOH, which can
activate the adhesion of exosomes and leukocytes to
tumor cells, thus leading to inhibition of tumor growth
and metastasis [32]. The use of iron oxide-associated
exosomes from MSCs of various origins (adipose
tissue, bone marrow, dental pulp, human umbilical
cord cells) is promising for ablation of tumor cells
using magnetic hyperthermia [18].

Options for the internalization of exosomes:

as one of the reasons for the presence/absence

of an abscopal effect in vitro and in vivo

Currently, several variants of the interaction of
exosomes with recipient cells have been described.
Exosome uptake mechanisms may include:

- ligand-receptor interactions without membrane
fusion (antigen presentation);

- fusion of exosome membranes and target cells,
leading to the transfer of proteins anchored in the
vesicular membrane to the plasma membrane of the
recipient cell;

- internalization of exosomes by endocytosis
(all fragments of exosomes are translocated into the
cell);

- impact of the components of exosomes on the cell
after their lysis in the extracellular environment (at
low pH, for example, in the tumor microenvironment)

[4].
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Thus, it can be assumed that the effect of exosomes
at the cellular and whole body levels significantly
depends on the option of internalization of exosomes.
Visualization of exosome uptake by endotheliocytes,
macrophages, hepatocytes, tumor and other types of
cells using confocal laser microscopy is quite common.
Exosomes isolated by various methods are suitable for
this study. 3Ddata reconstruction allowed researchers
to demonstrate EVs internalization and cellular
localization. EVs internalization has been observed
by means of confocal microscopy after staining with
different fluorescent lipid membrane dyes including
rhodamine, DiD, Dil, PKH26, PKH67. Membrane-
permeable compounds are also used for EVs staining
[33]. Several sub-populations of exosomes (external
adherent exosomes, internalized exosomes, co-
localized exosomes) can be detected using Amnis
ImageStream® X Mk II, which combines the speed,
sensitivity and phenotyping of flow cytometry with
detailed images and the functionality of microscopy
[34-36].

Conclusion

Exosomes are nanosized vesicles that can deliver
bioactive cargo, including lipids, growth factors and
their receptors, proteases, signaling molecules, mnRNAs
and miRNAs released from donor cells to recipient
cells. Tumor exosomes are important participants in
the formation of the tumor microenvironment by (a)
modulating the inflammatory response in the tumor
(b) influencing the differentiation of fibroblasts
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HYTPUTUBHAA HEOOCTATOYHOCTb U TEPAINUA
OHKOJIOMMYECKUX NALUMEHTOB. COBPEMEHHbIN B3rnsapg,
HA MNMPOBJIEMY

E.B. NameeBa, B.J. XopoHeHko, M.M. LLlemeToBa

MHUOWU um. MN.A. l'epueHa — dununan Orey «HMWUL pagmnonornmn» Munsgpasa Poccun, . Mocksa,
Poccus
Poccus, 125284, r. Mocksa, 2- botknHcknii npoesg, 3. E-mail: gameeva@yandex.ru

AHHoOTauus

BBeaeHue. Metabonunyeckne nsmeHeHns BCneacTBue NporpeccrpoBaHmns 3rokadecTBEHHbIX HOBOOOpa3o-
BaHWI U HeraTMBHbIX MOCNEACTBUI arpeCCUBHBIX METOA0B Ero NeYeHWs MPUBOASAT K CHKEHUIO NOTpebneHns
MWLM Y NaLMEHTOB, YTO CMOCOOCTBYET Pa3BUTUIO CUHAPOMA aHOPEKCUM-KAXEKCUM Y OHKOMNOTMYECKMX 6OMNbHBbIX
13-3a CINOXHbIX B3aVMOLEVCTBMIN MexXay NPOBOCNanuTENbHbIMY LUTOKMHAMU 1 MeTabonmM3mMoM Xo3anHa.
MoMuMOo chranyeckmx n MeTabonmyecknx NoCneacTBUN, NAUUEHTbI, NOMyYaroLmne nevYeHne no NoBoay 3rnoka-
YeCTBEHHbIX HOBOOOPAa30BaHWIM, 4acToO CTPaAaloT OT NCUXOIOTMYECKNX PACCTPOMCTB, BKIOYas AENPECCHI0.
MaTepuan n metoabl. C Lienbio oLeHKN 3dEKTUBHOCTY AONOMHUTENbBHBIX NepoparbHbIX METOL40B HyTPU-
TUBHOW NOAAEPXKKN OHKOMOMMYECKMX NaLUMEHTOB Obin OCYLLECTBIEH NMOWCK N aHaNM3 akTyarnbHbIX AaHHbIX
no Hay4HbIM 6a3am PubMed n Medline. Pe3ynbTaTbl. HyTputMBHas nogaepka nonoxuTenbHO BNUSET Ha
MNCXObl OHKOMOrMYECKOro NMeYEHUs U CHIDKAET YacTOTy OCMOXHEHWI NyTeM onTumusauum 6anaHca mexay
3aTpaTtamu SHeprum 1 notpebneHnem nuwy. B nannnaTveHOM NOMOLLM NULLEBas NogAEePKKa HanpasneHa Ha
ynyydLlleHne KayecTBa XU3HW NaumeHTa nyTeM KOHTPOMS TakMx CMMNTOMOB, KaK TOLLUHOTA, pBoTa 1 6oneson
CVMHOPOM, CBSI3aHHbIV C npremoM nuwy. 3akntoyeHune. O630p nuTepaTypbl NOATBEPXKAAET, YTO HYTPUTMBHAS
noaaepXka n KoppeKkumsi MULLIEBOro cTaTyca OKa3blBatoT HENMOCPEACTBEHHOE BITMSHWME HA KAYECTBO XU3HN U
OOIMKHbI ObITb MHTErPMPOBaHbI B CTAHAAPTbI NIEYEeHNs OHKOMOrMYeCKoro nauyeHTa. Kpome Toro, KOHTporb u
KOpPEeKUnst HyTPUTMBHOIO cTaTyca AOMKHbI CTaTb HEOTbEMITEMOMN YaCTbIO OLEHKN YPOBHS Ka4eCTBa XU3HN
1 COOTBETCTBOBATb MNOTPEOHOCTAM 1 OXUAAHUSAM NauueHTa.

KnroueBhle cnoBa: PakK, HYyTPUTUBHAA HEAOCTAaTOYHOCTb, NULLEBbLIE n[o6aBku, 3HTepanbHOe NuTaHue,
Ka4yeCTBO XU3HMU.

NUTRITIONAL INSUFFICIENCY AND THERAPY FOR CANCER
PATIENTS. MODERN VIEW ON THE PROBLEM

E.V. Gameeva, V.E. Khoronenko, M.M. Shemetova

P.A. Hertsen Moscow Oncology Research Institute — Branch of the National Medical Research
Radiological Centre of the Ministry of Health of the Russian Federation, Moscow, Russia
3, the 2-nd Botkinsky pr., 125284, Moscow, Russia. E-mail: gameeva@yandex.ru

Abstract

Background. Metabolic changes due to the progression of cancer and its aggressive treatment, lead to
decreased food intake, related with development of cancer anorexia-cachexia syndrome (CACS) because
of the complex interactions between pro-inflammatory cytokines and host metabolism. Beyond the physical
and the metabolic consequences, cancer patients are often suffering from psychological distress, including
depression. Material and Methods. A literature search and analysis of data was conducted in PubMed and
Medline databases since 2000 with the purpose to evaluate the effectiveness of additional oral methods of
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nutritional support for cancer patients. Results. Nutritional support has a positive effect on response to cancer
therapy and reduces the incidence of complications by optimizing the balance between energy expenditure
and food consumption. In palliative care, nutritional support aims at improving patient’s quality of life by
controlling symptoms such as nausea, vomiting and pain related to food intake. Conclusion. The literature
review confirms that nutritional intervention has a direct impact on quality of life and should be integrated into
the global cancer care because of its significant contribution to QoL. Furthermore, monitoring and correction of
nutritional status should be an integral part of the quality of life assesses with the aim to optimize its adequacy

to the patient’s needs and expectations.

Key words: cancer, nutritional insufficiency, nutritional supplements, enteral nutrition, quality of life.

HyTpuTtnuBHas momaepxKKa

OHKOJIOTUYEeCKHUX MALMEHTOB

3nokadecTBeHHBIE HOBoOOpa3oBanus (3HO), a
TaKXe TMOCIECTBHS UX JICUCHUS YacTO HETATHUBHO
BIIUSIIOT HA MAcCy TeJla U HyTPUTHBHBIN CTATyC 00JIb-
Heix. Hytputusnas nHenocrarounocts (HH) u, xax
CJIEJICTBHE, HEMIPeIHAMEPEHHAS IIOTeps Beca, Mo JIaH-
HBIM pa3HBIX UCTOYHUKOB, pukcupyetcs y 40-90 %
oHKosornuecknx manueHToB [1-9]. CornacHo oT-
yetaMm EBporielickoro o01ecTBa mapeHTepaIbHOTO U
sutepanbHoro nutanus (ESPEN), wactora HH cpenn
601pHBIX co 3HO ronebnercs ot 46 mo 88 %.

[Ipu Hanucanuu qaHHOTO 0030pa ObUIN U3yYEHBI
Hay4YHbIC CTaThH, OMYOJUKOBAHHBIC HA AHTITHICKOM
si3pike nocie 2000 r. Ilouck BBIMONHSICS € UCMONb-
3oBaHueM 0a3 manHbix PubMed u Medline.

Heaslo nccaenoBanus siBujiach oneHka dhdek-
TUBHOCTH JOINOJHUTEIbHBIX IEPOPATBHBIX METOIOB
HyTputHBHOH Tepanuu (HT) u e€ BausHMe Ha Kade-
CTBO U3HHU OHKOJIOTHYECKHUX OONBHBIX (puc. 1, 2).

Hecmotps Ha To, uto HII HE BXOAUT B OTEUECTBEH-
HBIC CTAH/IAPThI TEPAITH 3JI0KaY€CTBEHBIX HOBOOOpa-
3oBaHuil [ 10—11], MHOTHE aBTOPBI HACTAUBAIOT Ha €€
HEOOXOTMMOCTH Ha BCEX CTaINAX 3a00JIeBaHNS U TIPH-
MEHHMOCTH MpH 000 TepaneBTUIeCKON CTPaTeruu
[12]. Taxast mopaepkka MoMoOraeT KOHTPOJIUPOBATh
CHUMIITOMBI OCHOBHOTO 3a00sieBaHus [3], yMeHbIIaeT
YaCTOTY M TSIKECTh IOCIEONEpPAnOHHBIX OCIOXK-
HeHuii [13—15], cokpamaeT mpoaoIKUTEILHOCTh
npeObiBaHus B craiuonape [14, 16—18], ymyumaer
ucxoasl geuenus [15, 19, 20] u ycunuaetr uMMyHO-
MeTaboInUeCcKruii OTBET opranm3Mma [14, 21, 22].

HapyweHue nutaHua/Malnutrition -> Pa3sutune kaxekcum/The development of cachexia

MoBbILEHHbIA PUCK CHWXeHWe oTBeTa Ha

Puc. 1. HepoepaHwue, cBA3aHHoe

p
nHbeKumit/
Secondary infection

Tepanuto (XT/ /1T)/Decreased
response to antitumor
therapy (CT /LT)

OCNOMKHEHWNH/
Increased risk of
postoperative complications

YxyAlueHue KauyecTsa u3Hu/Deterioration in the quality of life

Ha
npoBeaeHue Tepanuu/
Increased therapy costs

CouuanbHan nsonauus/
Social exclusion

C pa3BMTMEM OHKOIOIN4YECKOoro
npouecca, okasblBaeT Cepbe3Hoe
BNMSHNE Ha TedeHne 3aboneBaHns
1 coumanbHyo HTerpaLuio n
CHVDKaET Ka4eCTBO XXW3HU
Fig. 1. Malnutrition associated
with the cancer progression has a
serious impact on the course of the
disease and social integration and
reduces the quality of life

OHKonorunyeckui npouecc/Cancer process

CHUXeHue
notpebnenHuns nuwm/

Reduced food intake

MeTabonnyeckue usmeHeHus/
Metabolic changes

McUxonornyeckuin
ctpecc /Psychological
stress

A6HOpManbHaa NPoAyKLMA LUTOKMHOB, TOPMOHOB, HelponenTuaos/

Abnormal production of cytokines, hormones, neuropeptides

Bosb/Pain

TowHoTa n
psoTa/Nausea and
vomiting

YBenuyeHve sHeprosatpat
/Increase in energy consumption

Puc. 2. MHorodhakTopHast aTmonorusi
noTepu mMacchl Tena v pas3suTusi

Oucdarus/Dysphagia MeTabonmMyecknx HapyLLeHUn y
OHKOIOMMYECKNX B60MNbHbIX
Fig. 2. Multifactorial etiology of
weight loss and the development
of metabolic disorders in cancer

patients

BenkoBbiit 06MeH: OTpULLaTeNbHbINA
a3oTucTblii 6anaHc, noteps
MbILIEYHOI MACChl, CPKONEHMA/
Protein metabolism: negative
nitrogen balance, loss of muscle
mass, sarcopenia

YrnesosHbl 06MeH:
HapyLIeHNe TONePAHTHOCTH K
roKo3e/
Carbohydrate metabolism:
impaired glucose tolerance

YKupoBoit 06meH: yckopeHue
JMnonu3a, rvnepaunuaemma/
Fat metabolism: accelerated
lipolysis, hyperlipidemia

[Owcresaunn/Dysgeusia

AHopekcua/Anorexia

——
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REVIEWS

Tum nccnemnoBa-
Hust/
Type of the study

Ravasco et al. [39]

IIpocnexTuBHOC
ommcareabHoe/
Prospective
descriptive

Ravasco et al. [32]

IIpocnexTuBHOE
nepekpecTHoe/
Prospective cross

Tian and Chen [31]

Ravasco et al. [40]

IIpocnexrusHoOE
PaHIOMU3UPOBaH-
Hoe/
Prospective
randomized

Bauer and Capra [41]

ITunorHoe uccne-
noBanue/
Pilot study

Isenring et al. [23]

IIpocnexTusHOE
PaHIOMU3HPOBaH-
Hoe/
Prospective
randomized

118

Ta6nuua 1/Table 1

BnusiHMe nuTaHus Ha KA4eCTBO XWU3HU OHKONOrMYeckux 6onbHbIX
Impact of nutrition on the quality of life of cancer patients

Bupg HIT/

Type of nutrition-
al insufficiency

Koncynpranuum ny-
TpHULHOIora/
Nutrition consulta-
tion

OreHka 00bIYHOM
neTsl/
Evaluation of a
regular diet

OreHka 00bIYHOM
JMeThI/
Evaluation of a
regular diet

Koncyaprammu Hy-
TPHUIMOJIOTA, TIHIIE-
Bble 100aBKH/
Nutrition consulta-
tion, nutritional
supplements

Koncynprarmu Hy-
TPHIKOJIOTA,
MHUILEeBbIC T00aBKH C
omera-3 (ITHXK)/
Nutrition consulta-
tion, omega-3 nutri-
tional supplements
polyunsaturated fatty
acids (PUFAs)

KoHcynpraimm Hy-
TPHIKOJIOTA,
nuIIeBbie 100aBKH/
Nutrition consulta-
tion, nutritional
supplements

Bu neuenus/
Treatment option

JIT/

JIT/
RT

X/S

JIT/
RT

XT/
RT

JIT/
RT

TTanpeHTsl: KOMMYECTBO/

JIOKaIn3anus/

Patients: number/local-

ization

125/0myx0mnu rojioBel 1

wen, XXKT; npocrara,

MOJIOUHAS XKelle3a, Jerkoe,
MaTkKa, MOUEBOH Iy3bIPb,

TOJIOBHO# MO3T/

125/tumors of head and

neck, gastrointestinal

tract, prostate, breast, lung,

uterine, bladder, brain

271/ronosa-1ies, MUIIEBOI;
abpomunanbHas u KPP/
271/head and neck, esopha-

gus, abdomen, rectum

285/abpoMunanbHast/
285/abdomen

111/KPP/
111/Colorectal cancer

7/momKenyo4Has xKeesa u

HMPJI/

7/Pancreas and NSCLC

60/ronoBa-test, JKKT/
60/head and neck, GIC

BriBoasl/
Conclusion

Koncynprarmu Hy Tpunnonora
CIOCOOCTBYIOT TOBBILICHAIO KAYECTBA JKH3HH TAIIUCHTOB/
Nutrition consultations contribute to the increase in the
quality of life of patients

JUi1s1 HEKOTOPBIX HO30JIOTHi BIIMSHUE HYTPUTHBHOTO
cTaryca Ha KaueCcTBO JKM3HU OBLIO BBIIIIE, YeM BIIHSHUC
OCHOBHOT0 3a00/eBaHs1/

For some nosologies, the effect of nutritional status on
quality of life was higher than the effect of the underlying
disease

OO6Hapy)XxeHa KOppessus MexX Iy AeHUIUTOM OTpeOIeH s
IHILA ¥ KA9ECTBOM XKH3HH/
Correlation between deficiency of food intake and quality of
life was found

KoHcysbTaiuu Hy TpHIIHOJIOra
CIOCOOCTBYFOT MMOBBILICHHIO KA4€CTBA )KU3HU TTAI[HEHTOB.
B reuenue 3 mec nociie JIT 310 OblT €AMHCTBEHHBINH METOI,
KOTOPBIN OKa3bIBaJl CYILECTBEHHOE BIIMSHKIE HA PE3YJIbTaThl
JICUCHUSI TALIMCHTOB. YIIyUIlIeHHE [TOKa3aTelei YPOBHS
KaueCcTBa KU3HU B CBS3HU C aJICKBATHBIM PAlIMOHOM MTUTAHUS
M COCTOSIHHEM ITUTaHHsI/

Nutrition consultations help improve the quality of life
for patients. Within 3 months after RT, this was the only
method that had a significant impact on patient outcomes.
Improving the quality of life indicators in connection with
an adequate diet and nutritional status.

Koncynsranuy HyTpunuoora
CIIOCOOCTBYIOT YIyUIISHHIO KaueCTBa KU3HU MAIIEHTOB.
Koppekuust HyTpUTHBHOTO CTaTyca B IPOLECCEe IPOBEICHHS
XHMHOTEPAINH IT03BOJISICT JOOUTHCS YITyqIICHUS Pe3yIbTa-
TOB Ha NPOTSDKCHUH § Hex/

Nutrition consultations help to improve the quality of life of
patients. Correction of nutritional status during chemothera-
py allows to achieve improved results over 8 weeks

VHTeHCHBHASI KOPPEKIHS PAL[HOHA ITUTAHUS, IPOBEACHHAS
Ha PaHHHX JTallax, yIydllana o0Iee COCTOSHAE U KadeCTBO
JKU3HH NaIUEHTOB/

Intensive dietary correction carried out in the early stages
improved the general condition and quality of life of
patients
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Davidson et al. [24]

MHoOroeHTpoBoe/
Multicenter

Fearon et al. [42]

MHoroneHntposoe
PaHIOMHU3HPO-
BaHHOE JIBOIHOE
cienoe/
Multicenter Ran-
domized Double
Blind

Moses et al. [20]

MHOTOIEHTPOBOE
PaHIOMHU3UPO-
BaHHOE JIBOWHOE
criernoe/
Multicenter Ran-
domized Double
Blind

Jatoi et al. [43]

MpHuorornentposoe
PaHIOMU3UPOBAH-
Hoe/
Multicenter Ran-
domized

Fearon et al. [44]

MHuoroueHTpoBoe
PaHIOMHU3UPO-
BaHHOE JIBOWHOE
ciienoe mianebo-
KOHTpOJupyemoe/
Multicenter, ran-
domized, double-
blind, placebo-
controlled

KoHcynbranun Hy- Her/ 107/momxenynoanast
TPULIKOJIOTA, No xenesa/
MHUILEBbIC T00aBKH C 107/pancreas
TTHXK/
Nutrition consulta-
tion, nutritional
supplements with
PUFAs
IMumessle no6aBku ¢ Her/ 200/momxernyaoanast
TTHXK/Nutritional No xenesa/
supplements with 200/pancreas

fatty acids

ITuniesbie 106aBKuU ¢ 24/nomxenynodHast xenesa/

TTHXXK/ 24/pancreas
Nutritional supple-
ments with fatty
acids
421/CAKOB/

ITumessie 106aBKu ¢
TTHXXK
H/WIT MErecTposoM/
Nutritional supple-
ments with PUFAs
and/or megestrol

421/cancer anorexia-
cachexia syndrome

518/KKT; nerxoe/
518/GIC, lungs

ITumesrie 106aBKu ¢
CoIepIKaHUEM
SUKO3areH-
TACHOBOM KUCIIOTHI
(ITHXK)/
Eicosapentaenoic
Acid (PUFA) Supple-
ments

Van Bokhorst-de van der Schuer et al. [45]

Panyomusuposan-
Hoe/
Randomized

Bairati et al. [46]

MHoroneHTpoBoe
PaHIOMU3HPO-
BaHHOE JIBOITHOE
ciernoe ranedo-

KOHTpOJIUpyemoe/

Multicenter, ran-
domized, double-
blind, placebo-
controlled

49/CAKOB nipu omyxosmsix
TOJIOBBI | 11en/
49/cancer anorexia-cachexia
syndrome for head and neck

DHTEpaIbHOE NUTA-
HUe (nepuonepary-
OHHOE BBeZIeHHE)/
Enteral nutrition
(perioperative admin-
istration)

540/01my X0 TOJIOBBI U IIEU
C HAJIMYMEM OTaJCHHBIX
METacTa3on/
540/head and neck tumors
with distant metastases

Aunbda-toxodepoin u
OeTa-KapoTuH/
Alpha tocopherol and
beta carotene

Gramignano et al. [47]

Brenenne 12/Hanuuue OTIaaeHHBIX
L-kapHuTHHA/ MeTacTa3os/
L-carnitine 12/distant metastases
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Viaoch yMEHBIIHTD TOTEPO BECa MOCIE 8 Hell HHTCHCHB-
HOTo nuTanus. KauecTBo )KU3HH NMALMEHTOB YIIyYIIHIOCH/
It was possible to reduce weight loss after 8 weeks of
intense nutrition. Patients' quality of life improved

Viaoch yiyqIinTh Ka4eCTBO XKU3HH, YBEIHYNTh MbIIICY-
HYIO Maccy ¥ o0muii Bec/
It was possible to improve the quality of life, increase
muscle mass and total weight

Omera-3 KHPHBIC KUCIIOTBI MOTYT OBITH CBSI3aHBI C YITyd-
[ICHUEM Ka4eCTBa XKU3HH. JJaHHBIC SKCTPANOIMPOBAHEI 110
YPOBHIO yBeIH4CHHS (PU3HICCKOH aKTHBHOCTH MAI[UCHTOB/
Omega-3 fatty acids may be associated with improved qual-

ity of life. Data is extrapolated to the level of increase in
physical activity of patients

TIpu no6asnenun [THXKK He ObLI0 3HAUMMBIX YITyUIICHUH
Beca, alleTUTa U Ka4eCcTBa )KH3HU 110 CPABHEHHIO C aleTa-
TOM MErecTpoiia OT/AeIbHO Win B komOuHarmu ¢ [THXK/
When PUFA was added, there were no significant improve-
ments in weight, appetite, and quality of life compared to
megestrol acetate alone or in combination with PUFA

Hukakux NpU3HAKOB YIy4LICHHS BECA U MBIIICYHONH MacCh
TeJla pu UCTIoNb30Banuu oaHoro arenra [THXKK oOnapy-
JKEHO He Ob110/

No signs of weight and muscle gain were found with a
single PUFA agent

B nepuon, npeamecTByOnMi XMpypruieckoMy BMelia-
TEJBCTBY, MOXKHO YIy4LINTh KAYECTBO KU3HH 33 CUCT SHTE-
PaJIbHOTO MUTAHHS/

In the period prior to surgery, you can improve the quality
of life due to enteral nutrition

AHTHOKCH/IaHTHBIE 100aBKH CHIKAJIH TSDKECTh OCTPBIX
n0004HbIX A PekToB (HampuMep, Myko3uta). BiusiHus Ha
Ka4eCTBO JKH3HHU HE 3a(hHKCHPOBAHO/
Antioxidant supplements reduced the severity of acute side
effects (e.g., mucositis). No impact on quality of life was
observed

VBeMYeHHE MBIIIEYHOM MAcChl TeNa U yJIydIlIeHHE Kaue-
CTBa JKU3HN/
Increased lean body mass and improved quality of life
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Langius et al. [48]

CucremaTndeckuit
0630p/
Systematic review

OkKoHuaHue Tabnuubl 1/End Table 1

DHTEpaIbHOC/mapeH- 1100+/ronoBa u mwes/ KoHcynbranum HyTpUIHOIOora ClIOCOOCTBYIOT YITydIIe-
TepaIbHOE MTUTAHHKE, 1100+/head and neck HUIO KQ4eCTBa )KU3HH MaleHTOB. KoppeKius Hy TpuTHB-
KOHCYJIBTAINK HOTO CTaTyca B IIPOLECCEe MPOBECHUS JCUCHHUS TO3BOJISCT
nueronora/ JIOOUTBCS  YAyUIICHUS pe3YIbTaTOB/
Enteral/parenteral Nutrition consultations help to improve the quality of life
nutrition, dietitian of patients. Correction of nutritional status during treatment
advice allows for improved results

IMpumeuanne: JIT — nyueas tepanus; XT — xumuorepanus; X — xupyprus; [THKK — nonuHeHachIIeHHBIE KUPHBIE KUCTOTHI.

Note: RT — radiation therapy; CT — chemotherapy; S — surgery; PUFAs — Polyunsaturated Fatty Acids.

Bupg HIT/
Type of Nutri-
tional support

Koncynbranun
HyTpHUIHoI0ra/
Nutrition consulta-
tion

[Inmessie
n00aBKu/
Nutritional
supplements
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KonunuectBo
HUCCIIEI0BAHMUI/

Number of

el

studies

Ta6bnuua 2/Table 2
Pe3synbTatel cuctemMarinueckoro o63opa
Results of systematic review

BriBoabl/
Conclusion

Pa3BuTHE CHHAPOMa HEJ0CTATOYHOCTH IIMTAHMUSI Y OHKOJIOTHYECKHUX ITAIIHEHTOB MOXKHO [IPEAYPEIUTD IIyTEM
KOHCYJILTHPOBAHHs CIIELMAIMCTAMH 110 KJIMHUYECKoMy nuTanuio [32, 39]. B noajep:xky 3Toi TOUKH 3peHUst
Obli1a POBEJICHA OLICHKA BIIMSHUSI MHTETPUPOBAHNUS HA3HAYCHU T HY TPHIIMOJIOTa B CXeMY JICUCHHSI [IAL[HEHTOB
C OIyXOJISIMH TOJIOBBI U IIeH. BbIIO MOKa3aHO, YTO y 3THX GOJIBHBIX MOKHO JOCTHTHYTH 00JIee BBICOKOTO
Ka4yeCTBa KM3HU NP BBINIOJIHEHUH PEKOMEH/IAIM Hy TPULIKOJIOra B JIOMOJHEHUE K [TOBCEIHEBHOMY PAllHOHY
niepopaibHoro mutanust [51]. OHAKO, yIUTBIBAsL, YTO KAYECTBO KM3HH MOKHO OIPEIEIUTD KaK «Pa3phIB MEXK/Ly
JIMYHBIMH OXUJIQHHSMU U MHMBUYaJIbHBIM (DaKTHUECKUM ONBITOM» [37], BeJIMUMHA KOTOPOTO 3aBUCHUT HE
TOJIBKO OT MOTEpPH BECa M CBSI3aHHBIX C [IUTAHUEM CHMIITOMOB, IICHXOCOLHMAIBHBIC MM JyXOBHbIC WHINBHU-
JlyaJibHble TIpo0JIeMBI MalreHTa [23] MOryT MHHUMH3UPOBATh BIMSHIE HYTPULIMOHHOIO BMEIIATEICTBA HA
KauecTBO xu3Hu [54, 55]./

The development of malnutrition syndrome in patients suffering from various types of cancer can be prevented
by consulting specialists in the field of clinical nutrition [17, 26]. In support of this point of view, the impact
of integrating nutritional appointments into the treatment regimen for patients with head and neck tumors was
assessed. The findings showed that a higher quality of life for patients of this category can be achieved by add-
ing the recommendations of a nutritionist to the daily diet of oral nutrition [15]. However, given that the quality
of life can be defined as the «gap between personal expectations and individual actual experience» [13], the
magnitude of which depends not only on weight loss and nutrition-related symptoms, other individual problems
of the patient, psychosocial or spiritual in nature [19], can minimize the significance of the impact of nutritional
intervention on quality of life [54, 55].

AHaorn4HbIe 1aHHbIE ObUIH MOJIYYeHBI Y OOJIBHBIX KOJOPEKTAIBHBIM PAKOM, [TOJIYYaBIINX JIYUCBYIO TEPAIIUIO
[40]. V mauneHnToB 06€3 HYTPHLIHOHHON MOJIEPKKH ObUIN CaMble HU3KUE ITOKA3aTeNIM KauecTBa JKH3HH, B TO
BpEMsi KaK I10JIy4aBIIne KOHCY/IBTALNH 110 MUTAHHIO, T0Ka3aI1 HAHTYIIHe Pe3yIbTaThl./

Similar data were obtained in a study of patients undergoing radiation therapy for colorectal cancer [40]. Patients
without nutritional support had the lowest quality of life indicators, while those receiving nutritional advice
showed the best results.

VY manueHToB ¢ XPOHUYECKUMU 3a00ICBaHUSIMU BBE/ICHHE B PALIHOH IUTAHHS IIEPOPAIbHbIX THIIEBBIX 100aBOK
0Ka3aJo IOJI0XKUTEIbHOE BIMSHUC HA YPOBCHb (PU3HUIECKON aKTHBHOCTH M MO3BOIMIIO HOPMAJIH30BaTh BEC.
Kpome toro, y maunentos ¢ UMT <20 kr/m? 511 nonokutenbHbie 3GGeKTh ObUTH BHIPAKEHBI B HAUOOIBIIEH
crenenu [56]. Mcmonp3oBaHue MEpOpaJbHBIX MHULIEBBIX J100aBOK, COACPKAMIMX UMMYHOMOIYIUPYIOIINE
MUTATEIbHBIC BEIICCTBA, TAKHE KaK OMEra-3 MOJMHCHACHIIICHHBIC KUPHBIC KUCIOTHI (9HKO3aCHTaCHOBYIO,
JIOKO3areKCaHOBYI0 KHCIIOTHI) [57], aprunus u Hykineotuasl (PHK, JTIHK), nano oOHaexuBaroume pes3ynbTaThl
C TOYKH 3pEHHs YITydIICHUs (yHKIHH UMMYHHOU cucTeMsl [21, 22]. OTMEUEHO CHIDKEHHE HHTCHCHBHOCTH
BOCIIAJIUTEILHOTO OTBETA, YJIyUIINICS KUCIOPOJHBIH 00MEH 1 QyHKIMK KuieyHnka [14]./

In patients with chronic diseases, the introduction of oral nutritional supplements into the diet showed a positive
effect on the level of physical activity and allowed to normalize weight. In addition, in patients with a BMI <20
kg/m?, these positive effects were most pronounced [56]. The use of oral nutritional supplements containing
immunomodulating nutrients, such as omega-3 polyunsaturated fatty acids (eicosapentaenoic, docosahexanoic
acid) [57], arginine and nucleotides (RNA, DNA), gave encouraging results in terms of improving the function
of the immune system [21, 22]. A decrease in the intensity of the inflammatory response was noted, oxygen
metabolism and intestinal function improved [14].

Cocrosiane nmanuentoB npu CAKOB mMokeT ObITH yaydIIeHO ¢ HOMOIIBIO IIEPOPATBHBIX J00ABOK, XOTS OHH U
HE MOTYT HOJIHOCTBIO MIPEAOTBPATUTh PA3BUTHE CHHAPOMA Kaxexcuu [42]./

The health of patients with CACS can be improved with the help of oral supplements, but they can not completely
prevent the development of cachexia syndrome [42].
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DHTEpaIbHOE
nuraHue/
Enteral nutrition

OkKoH4aHue Tabnuubl 2/End Table 2

B rpyrine narueHToB ¢ Oy XOJISIMH XKEITyI04HO-KHIIICYHOTO TPAKTa U CHHAPOMOM AC(UIINTA TUTAHUS, KOTOPBIM
MPEACTOSIIO IUIAHOBOE XHPYPrUYECKOE BMEIIATEIBCTBO, YACTOTA ITOCICONICPALIIOHHBIX OCIOKHCHNUH 1 IIPOAOI-
JKUTEIBHOCTD [OCIICONEPALNOHHOTO MPEObIBAHNUS B CTAlIHOHAPE OBUIH CYIIECTBEHHO HIKE IIPU PAHHEM Hagalie
OI1 no cpasrenuto ¢ 11 [13]. [Ipu ananuze pe3ynbraToB ONEPATHBHOIO JEYECHHUs OOJBHBIX PAKOM MHUILIEBOJIA
YCTaHOBIIEHO, uTo DI accOLMUPyeTes ¢ yiTydIlIeHHEM Hy TPUTHBHOTO CTaTyca i CHIKEHHEM TTOCIICONEePAIlIOHHbIX
pecrupatopHbIX ocnoxHeHuH [58]. OueHka pe3yabTaToB XUPYPruueCcKOro Je4eHus: OONBHBIX PAKOM XKENy/IKa U
PAKOM IO/PKEITY0UHOM JKENIE3bl, B JICYCHHE KOTOPBIX OBLIO BKIIIOYCHO CTAaHAAPTHOE 000TAICHHOE SHTEPAIbHOE
nutanue (popmyna, copepiKalias apruHuH, OMera-3 >KUpHbIC KUCIIOTHI, HyKJICOTHbI) WM MapeHTEpaIbHOES
MUTaHKUE, 3HAYUMBIX IIPEUMYILECTB NAPEHTEPATBHOTO MUTAHUS IIepe]] SHTEPATbHBIM 00HapYKeHO He ObL10 [13].
OpnHako nmpumeHeHue odorameHHoro D11 Mo3BOIMIO CHU3UTD YUCIIO MHPEKLIMOHHBIX OCIOKHEHUI TPUMEPHO
Ha 50 % no cpaBHenuio co cranaapTHeM D11 nnu I111 [48, 59]./

In the group of patients with tumors of the gastrointestinal tract and nutritional deficiency syndrome who un-
derwent surgery, the frequency of postoperative complications and the duration of postoperative hospital stay
were significantly lower with early onset of EN compared with PN [13]. When analyzing surgical outcomes in
patients with esophageal cancer, EP was associated with an improvement in nutritional status and a decrease
in postoperative respiratory complications [58]. Evaluation of the results of surgical treatment of patients with
gastric and pancreatic cancers, who were treated with standard enriched enteral nutrition (a formula containing
arginine, omega-3 fatty acids, nucleotides) or parenteral nutrition, there were no significant advantages of par-
enteral nutrition over enteral nutrition [13]. In addition, the use of enriched EN reduced the number of infectious
complications by about 50 % compared with standard EN or PN [48, 59].

CpaBHEHHUE pe3yabTaToB IpUMeHeHus cranaapTaoro D11 ¢ popmynoit, o6orameHHO apruHUHOM. Y TALMEHTOB
C OITYXOJISIMH TOJIOBBI 1 ILICH, TICPCHECIINX ONEPATHBHOE BMEIIATEIBCTBO, IOKA3aJIM OTCYTCTBUE CYIICCTBCHHBIX
pa3Iuymii B ypOBHSX TAaKMX MapKEepPOB BOCHAJICHUS KaK MHTEPICHKUH-6 1 C-peaKTUBHBIN OEI0K, KOTOpbIC ObLIN
CHIKEHbI B 00eux rpynnax [60]. OnHako moiy4eHbl yOeAUTENbHbIC JaHHBIC 00 YIyYIICHUH KaueCTBa KU3HU
OOJBHBIX C BHIPAKCHHBIM JDUIIMTOM ITUTAHMUS, IPU Ha3HAYCHUM 0 omeparuy, cMeceit 1t D11 kak co craH-
napTHOHM (hopMyIoid, Tak 1 oOorameHHoN apruauaom [45, 61]./

The comparison analysis of the standard EN with the formula enriched in arginine in patients with head and
neck tumors who underwent surgery showed no significant differences in the levels of inflammatory markers
such as interleukin-6 and C-reactive protein, which were reduced in both groups [60]. However, convincing data
were obtained on improving the quality of life of this cohort of patients with severe nutritional deficiency, when
they were prescribed mixtures for EN with the standard formula and the formula enriched in arginine during the

period preceding surgery [45, 61].

Hakonen, coeBpemennbie HII u HT cBsizansl ¢
VIyYIICHHEM KaduecTBa KU3HU [23, 24]: pe3yabTaThl
pPa3IMYHBIX UCCICAOBAHUH, MOATBEPKIAIOMINX ITH
JIaHHbIe, 0000matoTcs B padore Peltz et al. [25].

Y4YuTHIBas MIMPOKYIO IOCTYITHOCTH MPOBEPEHHBIX
¥ TIPOCTBHIX B IPUMEHEHUH CKPUHUHTOBBIX WHCTPY-
MEHTOB, TPEACTABISICTCS 11eJIeCO00pa3HbIM OICHH-
BaTh HYTPUTUBHBIN CTaTyC U PUCKH €0 YXYIIIICHHUSI
y OHKOJIOTHYECKUX nanueHToB [19, 26-30].

BiusiHMe HYyTPUTHBHOM NMOAAEPKKHA

HA KA4eCTBO KU3HU

[To nanHBIM psiia aBTOPOB, HYTPUTUBHBIN CTATyC
MalMeHTa OKa3bIBaeT 3HAYUTEIbHOE BIUSHHE Ha
BOCIIPUSATHE MHPA U YIOBICTBOPEHHOCTH KU3HBIO
[31-33]. IloTepst Beca u ApyrHe, CBI3aHHBIE C He-
JIOCTaTOYHBIM MMUTAHUEM CHMIITOMBI, KOPPEITUPYIOT
C HU3KUM KauecTBoM ku3HU [34-36]. Kpome Toro,
CYIIECTBYET YeTKas B3aMMOCBS3b MEXKIY CHIIKEH-
HBIM IOTPEOJICHUEM MUY U HEYOBICTBOPUTEIIBHOM
oIlleHKOM KauecTBa xku3HU [31]. HekoTopsie nanusie
CBUETEIHCTBYIOT O TOM, YTO HOPMAJILHOE TOTpeodIIe-
Hue Uy cocTaBisieT 20 % MoIoKUTeThHON OTIEHKH
Ka4deCcTBa )KU3HU OT 0011ero ypoBHs [32, 37]. Huzkoe
KayeCTBO JKU3HU, B CBOIO OUEPE/b, KOPPEIUPYET CO
CHI)KEHHEM OTBETa Ha MPOTHUBOOITYXOJIEBOE JICUCHHE
[38]. Pe3ynbrarsl 0TOOpaHHBIX UCCICTOBAHMI MTpe-
CTaBIICHHI B Ta0I. 1.

B HeKoTOpBIX MpEeJCTaBICHHBIX BbllIe pado-
Tax, aBTOpPbl (PaKTHUYECKH HE OI[CHUBAJIN Ka4eCTBO
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’KU3HU C TOMOIIBI0 MPOBEPEHHBIX UHCTPYMEHTOB,
OJHAKO €CTh OCHOBAHHU I0jaraTh, 4YTO HaOJIO-
JTAEMBI€ TTOJIOKUTEIHHBIC PE3YIbTAaThl B OTHOIIICHUHT
(DYHKITUM UMMYHHOUM CHCTEMBI, 9aCTOTHI Pa3BUTHUS
OCJIO)KHCHHUH, MPOJOIKUTEIBHOCTH NMPEOBIBAHUS
B CTallMOHAPE, KOHTPOJS CUMITOMOB, U3MEHEHUN
Beca U Ka4eCTBEHHOTO COCTaBa TEJa MOTYT CIIYKHUTh
CyppOTaTHBIMH MapKepaMH U, CIICAOBATEITHHO, MOTYT
OBITH DKCTPATIOIUPOBAHBI HA OIICHKY Ka4eCTBA JKU3HH.
DTa rumore3a MOATBEPHKAACTCS XOPOIIO yCTAHOB-
JICHHBIM BIIMSIHUEM BBIIIEYMTOMSHYTBIX PE3yJIbTaTOB
Ha OCHOBHBIE TIapaMeTpsl KadecTBa xu3HH [20, 23,
31, 32, 34, 37, 39-47, 49-53]. B tabn. 2 npuBencH
CPaBHUTEIbHBIN aHAIN3 UCCICAOBAHUH, OIICHUBAIO-
IUX BIUgHUE pa3nuuHbix MeToaoB HII na kauectBO
JKU3HHU B TIPOIIECCE JIeUSHUS TAIleHTOB CO 3JI0Kade-
CTBEHHBIMH HOBOOOPA30BaHUSIMH.

3akJirouenne

Pa3BuTne oHKOMOTHYECKOTO 3a00JIEBaHUsA, TPH-
BOJSIIIEE K OTPAaHUYCHHUIO (PYHKIMOHAIBHBIX BO3-
MOXXHOCTEH, Hecyllee yrpo3y MHBAIUIU3ALUU H
PHUCK JIETAJIBHOTO MCXOJa, OKa3bIBa€T BHIPAKEHHOE
BJIMSIHAE HA TICHXUKY IMarueHTa, 00yCIOBIMBAas BbI-
COKHH YPOBEHB TPEBOXKHOCTH U JIeTIpeccuto [62, 63].
[Ipu »TOM 00I11ast OLIEHKA KaYeCTBA JKU3HU OOJIbHBIX
HEPEJIKO KOPPEIUpPYET CO CTaauei 3a00JeBaHUS H
TSKECTBIO CUMIITOMOB. A UMEHHO OIEHKY KauecTBa
JKU3HU TIPY OHKOJIOTHYECKHX 3200JIeBaHUSIX OTHOCAT
K (hakTOpam, CrIOCOOCTBYIOIINM YCIIEITHOMY MTPOBe-
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JICHUIO METUITMHCKIX MAHHITYJISIUI U COKPALICHHUIO
repuoaa peaduuTaruu [64].

TTosiBIIEHME HOBBIX JAHHBIX ITO3BOJIUT OIITUMH3U-
POBAThH NPOTOKOJIBI U CTAHAAPTHBIC METO/bI JICUCHUS,
OCYIIECTBIISITh SKCIICPTU3Y JICUCHUS, OICHUBAThH Ka-
YEeCTBO JIGKAPCTBEHHBIX MPEMApaToOB U PE3yJbTATOB
MEJUIIMTHCKAX MaHUTYISIHA, 00eCTeYrBaTh MOJTHO-
HeHHBIﬁ MOHUTOPHHT COCTOAHUA MalUCHTA, OLUCHU-
BaTh PaHHHE W OTHAJICHHBIC PE3YJbTaThl JICUCHUSI.
IepcrieKTUBHBIM MPENCTABIACTCS pa3paboTka mpo-
THOCTHYECKUX MOJIEJICH Pa3UYHBIX (POPM OHKOIIO-

JIMTEPATYPA/REFERENCES

1. Delano M.J., Moldawer L.L. The origins of cachexia in acute and
chronic inflammatory diseases. Nutr Clin Pract. 2006 Feb; 21(1): 68-81.
doi: 10.1177/011542650602100168.

2. Laviano A., Meguid M.M., Inui A., Muscaritoli M., Rossi-Fanelli F.
herapy insight: cancer anorexia-cachexia syndrome—when all you can eat
is yourself Nat Clin Pract Oncol. 2005; 2: 158-165.

3. Van Cutsem E., Arends J. The causes and consequences of cancer-
associated malnutrition. Eur J Oncol Nurs. 2005; 9 Suppl 2: S51-63. doi:
10.1016/5.€jon.2005.09.007.

4. Mattox T.W. Treatment of unintentional weight loss in pa-
tients with cancer. Nutr Clin Pract. 2005; 20(4): 400-10. doi:
10.1177/0115426505020004400.

5. Heys S.D., Schofield A.C., Wahle K. W., Garcia-Caballero M. Garcia-
Caballero Nutrition and the surgical patient: triumphs and challenges
Surgeon. 2005; 3: 139-44.

6. Kiyama T., Mizutani T., Okuda T., Fujita 1., Tokunaga A., Tajiri T.,
Barbul A. Postoperative changes in body composition after gastrec-
tomy. J Gastrointest Surg. 2005 Mar; 9(3): 313-9. doi: 10.1016/j.
gassur.2004.11.008.

7. Bergkvist K., Wengstrom Y. Symptom experiences during chemo-
therapy treatment-With focus on nausea and vomiting. Eur J Oncol Nurs.
2006 Feb; 10(1): 21-9. doi: 10.1016/j.ejon.2005.03.007.

8. Guren M.G., Tobiassen L.B., Trygg K.U., Drevon C.A., Dueland S.
Dueland Dietary intake and nutritional indicators are transiently compro-
mised during radiotherapy for rectal cancer. Eur J Clin Nutr. 2006 Jan;
60(1): 113-9. doi: 10.1038/sj.ejecn.1602274.

9. Bosaeus 1., Daneryd P, Svanberg E., Lundholm K. Lundholm
Dietary intake and resting energy expenditure in relation to weight loss in
unselected cancer patients. Int J Cancer. 2001 Aug 1; 93(3): 380-3.

10. Cepauenko A./1., Xoponenxo B.3., I'ameesa E.B., Pabos A.b., Xo-
Mmakoe B.M. BnvsiHue HyTpUTHBHOMN Tepanyy Ha MOKa3aTesH KauecTBa JKU3-
HH OOJIBHBIX PaKOM JKeITy/Ka Ha dTare XUpypriadeckoro edeHus. Mccie-
JIOBaHUS U npakTuka B Menuuune. 2019; 6(3): 108—114. [Sergienko A.D.,
Khoronenko V.E., Gameeva E.V., Ryabov A.B., Khomyakov V.M. The effect
of nutritional therapy on quality of life indicators for patients with gastric
cancer at the stage of surgical treatment. Research and Practical Medicine
Journal. 2019; 6(3): 108—114. (in Russian)].

11. [Tomanoe A.JI., Xoponenko B.D., I'ameesa E.B., Xaiinosa JK.B.,
bospxuna A.B., Heanos C.A., Kanpun A./{. JIONONHUTEIBHOE IEPOPAIILHOE
IUTaHUe: MPHUKIAJHAsS KIacCH(HUKALUA CMECeil U KIIIOYeBbIC MPaBHIIA
TPUMEHEHHs B OHKoJIoTHU. Borpock! mutaunus. 2020; 89(1): 69-76. [Pota-
pov A.L., Khoronenko V.E., Gameeva E.V., Haylova Zh.V., Boiarkina A.V.,
Ivanov S.A., Kaprin A.D. Oral nutrition supplements: applied classification
of formulas and basic rules of their prescribing in oncology. Problems of
Nutrition. 2020; 89 (1): 69-76. (in Russian)].

12. Van Bokhorst-de Van der Schuer M A., Langendoen S.1., Vondeling H.,
Kuik D.J., Quak J.J., Van Leeuwen P.A. Perioperative enteral nutrition and
quality of life of severely malnourished head and neck cancer patients:
a randomized clinical trial. Clin Nutr. 2000 Dec; 19(6): 437—44. doi:
10.1054/cInu.2000.0148.

13. Bozzetti F.,, Braga M., Gianotti L., Gavazzi C., Mariani L. Post-
operative enteral versus parenteral nutrition in malnourished patients with
gastrointestinal cancer: a randomised multicentre trial. Lancet. 2001 Nov
3;358(9292): 1487-92.

14. Braga M., Gianotti L., Vignali A., Carlo V.D. Carlo Preoperative
oral arginine and n-3 fatty acid supplementation improves the immuno-
metabolic host response and outcome after colorectal resection for cancer.
Surgery. 2002 Nov; 132(5): 805-14.

15. Braga M., Gianotti L., Nespoli L., Radaelli G., Di Carlo V.
Nutritional approach in malnourished surgical patients: a prospective
randomized study. Arch Surg. 2002 Feb; 137(2): 174-80. doi: 10.1001/
archsurg.137.2.174.

122

THYECKHX 3200JIeBaHUM, POBEACHUE TUHAMUYECKOTO
HAOJIONIEHNS 32 TPYIIaMU PUCKA M OleHKa dPPek-
THBHOCTH MPOPHIAKTUYECKUX MPOrPaMM, SKOHOMH-
geckoe 00OCHOBaHME METONIOB JICUECHHs. YUUTHIBAS
3HAYUTENHHBIN BKJIAJL HYTPUTUBHOW TEPAIIMHU B OLICHKY
KauecTBa )KU3HH, CIIEAYET PACCMOTPETh BO3MOXKHOCTh
MHTETPAINN €€ B CHCTEMY OHKOJIOTUYECKOH TTOMOIIH
U BHEJIPCHUE OIICHKH YPOBHSI KayecTBa JKU3HU Kak
KpPHUTEpHs JF000TO HYTPUIIMOHHOTO BMEIIATEIbCTBA
Y OHKOJIOTHYECKOTO OOJIBHOTO.

16. Robinson G., Goldstein M., Levine G.M. Levine Impact of
nutritional status on DRG length of stay. J Parenter Enteral Nutr. 1987
Jan-Feb; 11(1): 49-51.

17. Fearon K.C., Luff' R. The nutritional management of surgical
patients: enhanced recovery after surgery. Proc Nutr Soc. 2003 Nov;
62(4): 807-11.

18. Piquet M.A., Ozsahin M., Larpin I, Zouhair A., Coti P, Monney M.,
Monnier P, Mirimanoff R.O., Roulet M. Early nutritional intervention
in oropharyngeal cancer patients undergoing radiotherapy. Support Care
Cancer. 2002 Sep; 10(6): 502—4. doi: 10.1007/s00520-002-0364-1.

19. Kondrup J., Allison S.P, Elia M., Vellas B., Plauth M.; Educational
and Clinical Practice Committee, European Society of Parenteral and
Enteral Nutrition (ESPEN). ESPEN guidelines for nutrition screening
2002. Clin Nutr. 2003 Aug; 22(4): 415-21. doi: 10.1016/s0261-5614-
(03)00098-0.

20. Moses A.W., Slater C., Preston T., Barber M.D., Fearon K.C.
Fearon Reduced total energy expenditure and physical activity in cachectic
patients with pancreatic cancer can be modulated by an energy and protein
dense oral supplement enriched with n-3 fatty acids. Br J Cancer. 2004
Mar 8; 90(5): 996—1002. doi: 10.1038/sj.bjc.6601620.

21. Grimble R.F. Nutritional modulation of immune function. Proc
Nutr Soc. 2001 Aug; 60(3): 389-97.

22. Grimble R.F. Immunonutrition. Curr Opin Gastroenterol. 2005
Mar; 21(2): 216-22.

23. Isenring E.A., Capra S., Bauer J.D. Bauer Nutrition intervention
is beneficial in oncology outpatients receiving radiotherapy to the gastro-
intestinal or head and neck area. Br J Cancer. 2004; 91(3): 447-452.

24. Davidson W., Ash S., Capra S., Bauer J.; Cancer Cachexia Study
Group. Weight stabilisation is associated with improved survival duration
and quality of life in unresectable pancreatic cancer. Clin Nutr. 2004 Apr;
23(2): 239-47.

25. Peltz G. Nutrition support in cancer patients: a brief review
and suggestion for standard indications criteria. Nutr J. 2002; 1: 1. doi:
10.1186/1475-2891-1-1.

26. ASPEN Board of Directors and the Clinical Guidelines Task Force.
Guidelines for the use of parenteral, enteral nutrition in adult and pediatric
care. J Parenter Enteral Nutr. 2002 Jan-Feb; 26(1 Suppl): 1SA138SA.

27. Ottery F.D. Definition of standardized nutritional assessment and
interventional pathways in oncology. Nutrition. 1996 Jan; 12(1 Suppl):
S15-9. doi: 10.1016/0899-9007(96)90011-8.

28. Bauer J., Capra S., Ferguson M. Use of the scored Patient-Gen-
erated Subjective Global Assessment (PG-SGA) as a nutrition assessment
tool in patients with cancer. Eur J Clin Nutr. 2002 Aug; 56(8): 779-85.
doi: 10.1038/sj.ejen.1601412.

29. Shirodkar M., Mohandas K.M. Subjective global assessment: a
simple and reliable screening tool for malnutrition among Indians. Indian
J Gastroenterol. 2005 Nov-Dec; 24(6): 246-50.

30. Isenring E., Bauer J., Capra S. The scored Patient-generated
Subjective Global Assessment (PG-SGA) and its association with quality
of life in ambulatory patients receiving radiotherapy. Eur J Clin Nutr. 2003
Feb; 57(2): 305-9. doi: 10.1038/sj.ejen.1601552.

31. Tian J., Chen J.S. Chen Nutritional status and quality of life of the
gastric cancer patients in Changle County of China. World J Gastroenterol.
2005 Mar 21; 11(11): 1582-6. doi: 10.3748/wjg.v11.i11.1582.

32. Ravasco P, Monteiro-Grillo I, Vidal PM., Camilo M.E. Camilo
Cancer: disease and nutrition are key determinants of patients’ quality
of life. Support Care Cancer. 2004 Apr; 12(4): 246-52. doi: 10.1007/
$00520-003-0568-z.

33.BrownJ.K., Byers T., Doyle C., CoumeyaK.S., Demark-Wahnefiied W.,
Kushi L.H., McTieman A., Rock C.L., Aziz N., Bloch A.S., Eldridge B.,
Hamilton K., Katzin C., Koonce A., Main J., Mobley C., Morra M.E.,
Pierce M.S., Sawyer K.A.; American Cancer Society. Nutrition and physical
activity during and after cancer treatment: an American Cancer Society

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 116-124



OB30PbI

guide for informed choices. CA Cancer J Clin. 2003 Sep-Oct; 53(5):
268-91. doi: 10.3322/canjclin.53.5.268.

34. Petruson K.M., Silander E.M., Hammerlid E.B. Quality of life
as predictor of weight loss in patients with head and neck cancer. Head
Neck. 2005; 27(4): 302-10.

35. Segura A., Pardo J., Jara C., Zugazabeitia L., Carulla J., de
Las Penas R., Garcia-Cabrera E., Luz Azuara M., Casado J., Gomez-
Candela C. An epidemiological evaluation of the prevalence of malnutrition
in Spanish patients with locally advanced or metastatic cancer. Clin Nutr.
2005 Oct; 24(5): 801-14. doi: 10.1016/j.cInu.2005.05.001.

36. Bachmann P, Marti-Massoud C., Blanc-Vincent M.P.,, Desport J.C.,
Colomb V., Dieu L., Kere D., Melchior J.C., Nitenberg G., Raynard B.,
Roux-Bournay P, Schneider S, Senesse P, FNCLCC. Summary version
of the standards, options and recommendations for palliative or terminal
nutrition in adults with progressive cancer (2001). Br J Cancer. 2003 Aug;
89 Suppl 1: S107-10. doi: 10.1038/sj.bjc.6601092.

37. Movsas B. Quality of life in oncology trials: a clinical guide.
Semin Radiat Oncol. 2003 Jul; 13(3): 235-47. doi: 10.1016/S1053-4296-
(03)00029-8.

38. Le T, Hopkins L., Kee Fung M.F. Fung Quality of life assessment
during adjuvant and salvage chemotherapy for advance stage epithelial
ovarian cancer. Gynecol Oncol. 2005 Jul; 98(1): 39-44.

39. Ravasco P, Monteiro-Grillo 1., Camilo M.E. Camilo Does nutrition
influence quality of life in cancer patients undergoing radiotherapy? Radiother
Oncol. 2003 May; 67(2): 213-20. doi: 10.1016/50167-8140(03)00040-9.

40. Ravasco P, Monteiro-Grillo I., Vidal PM.., Camilo M.E. Camilo
Dietary counseling improves patient outcomes: a prospective, randomized,
controlled trial in colorectal cancer patients undergoing radiotherapy. J Clin
Oncol. 2005 Mar 1; 23(7): 1431-8. doi: 10.1200/JC0O.2005.02.054.

41. Bauer J.D., Capra S. Nutrition intervention improves outcomes
in patients with cancer cachexia receiving chemotherapy a pilot study.
Support Care Cancer. 2005 Apr; 13(4): 270-4.

42. Fearon K.C., Von Meyenfeldt M.F., Moses A.G., Van Geenen R.,
Roy A, Gouma D.J., Giacosa A., Van Gossum A., Bauer J., Barber M.D.,
Aaronson NK., Voss A.C., Tisdale M.J. Effect of a protein and energy dense
N-3 fatty acid enriched oral supplement on loss of weight and lean tissue
in cancer cachexia: a randomised double blind trial. Gut. 2003; 52(10):
1479-86. doi: 10.1136/gut.52.10.1479.

43. Jatoi A., Rowland K., Loprinzi C.L., Sloan J.A., Dakhil S.R.,
MacDonald N., Gagnon B., Novotny P.J., Mailliard J.A., Bushey T,
Nair S., Christensen B.; North Central Cancer Treatment Group. An ei-
cosapentaenoic acid supplement versus megestrol acetate versus both for
patients with cancer-associated wasting: a North Central Cancer Treatment
Group and National Cancer Institute of Canada collaborative effort. J Clin
Oncol. 2004 ; 22(12): 2469-76. doi: 10.1200/JC0O.2004.06.024.

44. Fearon K.C., Barber M.D., Moses A.G., Ahmedzai S.H., Taylor G.S.,
Tisdale M.J., Murray G.D. Double-blind, placebo-controlled, random-
ized study of eicosapentaenoic acid diester in patients with cancer
cachexia. J Clin Oncol. 2006 Jul 20; 24(21): 3401-7. doi: 10.1200/
JCO.2005.04.5724.

45. Van Bokhorst-de Van der Schuer M.A., Langendoen S.1., Vondeling H.,
Kuik D.J., Quak J.J., Van Leeuwen P.A. Perioperative enteral nutrition and
quality of life of severely malnourished head and neck cancer patients:
a randomized clinical trial. Clin Nutr. 2000 Dec; 19(6): 437—44. doi:
10.1054/¢cInu.2000.0148.

46. Bairati 1., Meyer F., Gélinas M., Fortin A., Nabid A., Brochet F.,
Mercier J.P, Tétu B., Harel F., Abdous B., Vigneault E., Vass S., Del Vecchio
P, RoyJ. Randomized trial of antioxidant vitamins to prevent acute adverse
effects of radiation therapy in head and neck cancer patients. J Clin Oncol.
2005 Aug 20; 23(24): 5805—13. doi: 10.1200/JC0O.2005.05.514.

47. Gramignano G., Lusso M.R., Madeddu C., Massa E., Serpe R.,
Deiana L., Lamonica G., Dessi M., Spiga C., Astara G., Maccio A., Manto-
vani G. Efficacy of l-carnitine administration on fatigue, nutritional status,
oxidative stress, and related quality of life in 12 advanced cancer patients
undergoing anticancer therapy. Nutrition. 2006 Feb; 22(2): 136-45. doi:
10.1016/j.nut.2005.06.003.

48. Langius J.A., Zandbergen M.C., Eerenstein S.E., van Tulder M.W,,
Leemans C.R., Kramer M.H., Weijs P.J. Effect of Nutritional Interventions

on Nutritional Status, Quality of Life and Mortality in Patients With Head
and Neck Cancer Receiving (Chemo)radiotherapy: A Systematic Review.
Clin Nutr. 2013 Oct; 32(5): 671-8. doi: 10.1016/j.cInu.2013.06.012.

49. Kuenstner S., Langelotz C., Budach V., Possinger K., Krause B.,
Sezer O. The comparability of quality of life scores a multitrait multimethod
analysis of the EORTC QLQ-C30, SF-36 and FLIC questionnaires. Eur J
Cancer. 2002 Feb; 38(3): 339-48. doi: 10.1016/50959-8049(01)00369-0.

50. Park S.M., Park M.H., Won J.H., Lee K.O., Choe W.S., Heo D.S.,
Kim S.Y., Lee K.S., Yun Y.H. EuroQol and survival prediction in terminal
cancer patients: a multicenter prospective study in hospice-palliative care
units. Support Care Cancer. 2006 Apr; 14(4): 329-33.

51. Ravasco P, Monteiro-Grillo 1., Marques Vidal P, Camilo M.E.
Camilo Impact of nutrition on outcome: a prospective randomized con-
trolled trial in patients with head and neck cancer undergoing radiotherapy.
Head Neck. 2005 Aug; 27(8): 659—68. doi: 10.1002/hed.20221.

52. Bozzetti F,, Cozzaglio L., Biganzoli E.., Chiavenna G, De Cicco M.,
Donati D., Gilli G., Percolla S., Pironi L. Quality of life and length of
survival in advanced cancer patients on home parenteral nutrition. Clin
Nutr. 2002 Aug; 21(4): 2818. doi: 10.1054/cInu.2002.0560.

53. Orrevall Y., Tishelman C., Permert J. Permert Home parenteral
nutrition: a qualitative interview study of the experiences of advanced
cancer patients and their families. Clin Nutr. 2005 Dec; 24(6): 961-70.
doi: 10.1016/j.cInu.2005.06.008.

54. Kyle U.G., Kossovsky M.P, Karsegard V.L., Pichard C. Compari-
son of tools for nutritional assessment and screening at hospital admission:
a population study. Clin Nutr. 2006 Jun; 25(3): 409—17. doi: 10.1016/j.
¢clnu.2005.11.001.

55. Detsky A.S., McLaughlin J.R., Baker J.P,, Johnston N., Whittaker S.,
Mendelson R.A., Jeejeebhoy K.N. What is subjective global assessment
of nutritional status? J Parenter Enteral Nutr. 1987 Jan-Feb; 11(1): 8—13.
doi: 10.1177/014860718701100108.

56. Huhmann M.B., Cunningham R.S. Importance of nutritional
screening in treatment of cancer-related weight loss. Lancet Oncol. 2005
May; 6(5): 334-43. doi: 10.1016/S1470-2045(05)70170-4.

57. Ferguson M.L., Bauer J., Gallagher B., Capra S., Christie D.R.,
Mason B.R. Validation of a malnutrition screening tool for patients receiv-
ing radiotherapy. Australas Radiol. 1999 Aug; 43(3): 325-7.

58. Schattner M. Enteral nutritional support of the patient with cancer:
route and role. J Clin Gastroenterol. 2003 Apr; 36(4): 297-302.

59. Mantovani G., Maccio A., Madeddu C., Gramignano G., Lusso M.R.,
Serpe R., Massa E., Astara G., Deiana L. A phase 1l study with an-
tioxidants, both in the diet and supplemented, pharmaconutritional
support, progestagen, and anti-cyclooxygenase-2 showing efficacy and
safety in patients with cancer-related anorexia/cachexia and oxidative
stress. Cancer Epidemiol Biomarkers Prev. 2006 May; 15(5): 1030—4.

60. de Luis D.A., Arranz M., Aller R., Izaola O., Cuellar L., Terroba M.C.
Immunoenhanced enteral nutrition, effect on inflammatory markers in
head and neck cancer patients. Eur J Clin Nutr. 2005 Jan; 59(1): 145-7.
doi: 10.1038/sj.ejcn.1602034.

61. Arends J., Bodoky G., Bozzetti F.,, Fearon K., Muscaritoli M.,
Selga G., van Bokhorst-de van der Schueren M.A., von Meyenfeldt M.;
DGEM (German Society for Nutritional Medicine), Ziircher G., Fietkau R.,
Aulbert E., Frick B., Holm M., Kneba M.., Mestrom H.J., Zander A.;
ESPEN (European Society for Parenteral and Enteral Nutrition). ESPEN
guidelines on enteral nutrition: non-surgical oncology. Clin Nutr. 2006
Apr; 25(2): 245-59.

62. Loeser C., von Herz U., Kiichler T., Rzehak P, Miiller M.J. Qual-
ity of life and nutritional state in patients on home enteral tube feeding.
Nutrition. 2003 Jul-Aug; 19(78): 605—11. doi: 10.1016/s0899-9007-
(02)01072-9.

63. Odelli C., Burgess D., Bateman L., Hughes A., Ackland S.,
Gillies J., Collins C.E. Nutrition support improves patient outcomes,
treatment tolerance and admission characteristics in oesophageal cancer.
Clin Oncol (R Coll Radiol). 2005 Dec; 17(8): 639-45. doi: 10.1016/j.
clon.2005.03.015.

64. Stratton R.J. Summary of a systematic review on oral nutritional
supplement use in the community. Proc Nutr Soc. 2000 Aug; 59(3): 469-76.
doi: 10.1017/s0029665100000653.

Tocrynuna/Received 1.03.2020
Ipunsra B meuars/Accepted 1.04.2020

CBEJEHUA OB ABTOPAX

I'ameeBa Enena BiragumMupoBHa, KaHIU1aT MEIUIIMHCKUX HAYK, 3aMECTHTEINb TUPEKTOpa 10 JieueOHOI pabote, MOCKOBCKHUI HAYYHO-
HCCIIeI0BaTeNIbCKUN OHKOTOrnyeckuit UHCTUTYT uM. [1LA. I'epuiena — @unuan OI'BY «HaunonanbHbli MEIUIIMHCKUN HCCIIEIOBATENb-
CKHUH IICHTp paguosioru» MUHUCTEpCTBA 3apaBooxpaHenus Poccuiickoit deneparun (1. Mocksa, Poccust). E-mail: gameeva@yandex.
ru. SPIN-kox: 9423-7155. AuthorID (PUHL): 294656. Researcher ID (WOS): AAD-3025-2020. Author ID (Scopus): 6504612323.

ORCID: 0000-0002-8509-4338.

CUBUPCKIM OHKONMOTMMYECKW XKYPHAT. 2020; 19(2): 116-124

123



REVIEWS

XopoHenko Buxkropus 1yapaoBHa, JOKTOP MEAULUHCKUX HAyK, PyKOBOJUTEIIb OT/AEIAa aHECTE3UOJI0IMU U peaHuMaluu, MocKoB-
CKHI Hay4HO-UCCIIEA0BATEIbCKUI OHKOsorndeckuit uHCTUTYT uM. [ A. I'epuena — @unuan ®I'BY «HanuonanbHblil MeAUMIMHCKUT
HCCIIE0BATEILCKHUI LICHTP pajuosiorni» MuHUCTepcTBa 31paBooxpanenus Poccuiickoit @eneparuu (1. Mocksa, Poccust). SPIN-kox:
1971-6546. AuthorID (PUHLI): 467560. ORCID: 0000-0001-8845-9913. Author ID (Scopus): 23497024000.

IllemeroBa Mapusi MuxaiiioBHa, KaHU1aT MEAULMHCKUX HAyK, CTapLIMi HAyuHbIH COTPYIHUK OT/E/Ia aHECTC3UOIOTUHN U PEaHU-
Mauuu, MOCKOBCKUN HAay4HO-HCCIIE0BaTeNIbCKUN OHKoIorndeckuii THCTUTYT uM. I1.A. Tepuena — @unuan OI'BY «Haunonanbubli
MEIMIIMHCKUH NCCIIeIOBATeIILCKUH IEHTp paanosnornm» MuHucTepcTBa 3apaBooxpanenus Poccniickoit @eneparmu (1. Mocksa, Poceust).
SPIN-kox: 5861-6920. AuthorID (PMHLY): 718961. ORCID: 0000-0003-0872-1825.

BKIIA1 ABTOPOB

I'ameeBa Esiena BiaaumupoBHa: pa3paboTka KOHIENIIMK HAYYHOW pabOThI, aHATIHU3 CTATUCTUYECKUX JaHHBIX.

XopoHeHko BukTopust O1yapaoBHa: aHaIM3 HAyYHOW pabOThI, KPUTHUYECKUIT IEPECMOTpP C BHECEHUEM LIEHHOTO MHTEIEKTYaIbHOTO
coziepKaHMsI.

IllemeroBa Mapust MuxaiiioBHa: crarucTudeckas oopaboTka, COCTaBICHHE YEPHOBHUKA PYKOITUCH.

Qunancuposanue

Omo uccredosanue He nompebo8aLo OONOIHUMETbHO20 PUHAHCUPOBAHUSL.
Kongpnuxkm unmepecos

Aemopbl 00vA6AIONM, YMO Y HUX Hem KOHGIUKMA UHIEPecos.

ABOUT THE AUTHORS

Elena V. Gameeva, MD, PhD, Deputy Director for Medical Work, P.A. Hertsen Moscow Oncology Research Institute — Branch of the
National Medical Research Radiological Centre of the Ministry of Health of the Russian Federation (Moscow, Russia). E-mail: gameeva@
yandex.ru. Researcher ID (WOS): AAD-3025-2020. Author ID (Scopus): 6504612323. ORCID: 0000-0002-8509-4338.

Viktoriya E. Khoronenko, MD, DSc, Head of Anesthesiology and Resuscitation Department, P.A. Hertsen Moscow Oncology Research
Institute — Branch of the National Medical Radiology Research Centre of the Ministry of Health of the Russian Federation (Moscow,
Russia). ORCID: 0000-0001-8845-9913. Author ID (Scopus): 23497024000.

Mariya M. Shemetova, MD, PhD, Senior Researcher, Department of Anaesthesiology and Resuscitation, P.A. Gertsen Moscow Research
Institute of Oncology of the Ministry of Health and Social Development of the Russian Federation (Moscow, Russia). ORCID: 0000-
0003-0872-1825.

AUTHOR CONTRIBUTION

Elena V. Gameeva: development of the concept of scientific work, analysis of statistical data.

Viktoriya E. Khoronenko: analysis of scientific work, critical revision with the introduction of valuable
intellectual content.

Mariya M. Shemetova: statistical processing, drafting of the manuscript.

Funding

This study required no funding.

Conflict of interest

The authors declare that they have no conflict of interest.

124 SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 116—124



DOI: 10.21294/1814-4861-2020-19-2-125-131
Y[K: 616.351-006.6-089:616.718.18-089.844

[ns untupoanus: bensiee B.C., [bixHo KO.A., Hecbimbix A.A. Tnactuka Ta3oBOro AHa nocne 3KCTpaneBaTopHON GproLwHO-
MPOMEXHOCTHO SKCTUPNALV NMPSIMOI KiLLIKW: 0630p nuTepaTypbl. Cubrpekuin oHkonorndeckii kypHan. 2020; 19(2): 125-131. - doi:
10.21294/1814-4861-2020-19-2-125-131.

For citation: Belyaev V.S., Dykhno Y.A., Nesytyh A.A. Pelvic floor reconstruction after extralevator abdominoperineal
excision of the rectum: a literature review. Siberian Journal of Oncology. 2020; 19(2): 125-131. — doi: 10.21294/1814-4861-2020-
19-2-125-131.

NMNACTUKA TA30BOIO AHA NOCIE 3KCTPANEBATOPHOM
BPIOLLUHO-NMPOMEXXHOCTHOW 3KCTUPMALUUN NPAMOW
KULLUKWU: OB30P NIUTEPATYPbI

B.C. Bensies’, H0.A. ObixH0?, A.A. HecbITbIX'

KIrbY3 «KpacHosipckuii kpaeBow KIMHUYECKUIA OHKonormyeckuin aucnadcep um. A.M. KpbikaHoBCKOro»,
r. KpacHosipck, Poccus

Poccusi, . KpacHosipck, 660133, yn. 1-a CmoneHckas, 16. E-mail: al.onka@yandex.ru’

®Ire0Y BO «KpacHosapckuii rocyaapCTBEHHbIN MEQULMHCKUIN YHUBEPCUTET

um. npod. B.®. BonHo-AceHeukoro» MuHsgpasa Poccuu, r. KpacHosipck, Poccums?

Poccus, 1. KpacHosipck, 660022, yn. Maptu3aHa XKenesHsika, 12

AHHOTauus

Llenb uccnegoBaHuma — 00006LLEHME UMEIOLLNXCA OAHHBIX O PasfMYHbIX BapyaHTax NiiacTUkM Ta3oBOoro AHa
rocre aKcTpaneBaTopHol GPIOLLHO-NPOMEXHOCTHOW 3KCTUPNALIMM NPSIMOI KULLIKM MO NOBOAY paka, 06 ux mo-
andrKaumsix, CyLLECTBYHOLLMX Ha CEroaHSILLHMIA AeHb, a Takke UX NpenmMyLlecTsax u Hegoctatkax. MaTepuwan
1 MeToAbl. B 0630p BKMOYEHbI JaHHbIE PAHOOMU3NPOBaHHBIX KIMHUYECKUX UCCIEA0BaHNIA, CPABHMBAIOLLIMX
pesynbTaThl PasnUYHbIX METOAMK MIACTUKX Ta30BOro [Ha, HandeHHble B Gubnuotekax Medline, Embase
n Cochrane, onybnukoBaHHble 3a nocnegHue 20 net. Pe3ynbTrartbl. Ha cerogHAWHNA OeHb CYLLECTBYHOT
pasnunyHble BapuaHTbl NacTUKA NPOMEXKHOCTM Mocre «LUIMHAPUYECKON GPIOLLHO-NPOMEXHOCTHON 3KC-
TMpraumm npsiMoi knwku. CyllecTBytoLLMe MeToabl HanpaBneHbl Ha YCTpaHeHNe AaHHbIX OCIIOXKHEHWUIA, HO
UX pesynbTaTbl NoKa HeYAOBNETBOPUTENbHbI. [TpocToe 3akpbiTe AedekTa — SKOHOMUYHbIN CNocob 3aKpbITUS
paHbl, HO C JOBOJIbHO YaCTbIM Pa3BUTUEM OCITOXKHEHUIA CO CTOPOHbI MPOMEKHOCTHOW paHbl M hOPMUPOBaH/EM
NMPOMEXXHOCTHOW rpbiKW. PasnunyHble BapnaHTbl MUO- U annonnacTUKL XOTst U UMEIOT psid NPenuMyLLEecTB, HO
Goree TpyaooeMku 1 3aTpaTHbl. 3akntoveHune. Ha cerogHsLWHNIA eHb MMEETCs HEMHOIO paHAOMU3MPOBaH-
HbIX MCCNEAOBaHWN, MOCBALLEHHbIX NPobeme 3aKkpbITUsi AedhekTa NPOMEXHOCTU MOCHEe SKCTparieBaTopHOM
OPOLLHO-MPOMEKHOCTHOW 3KCTMPMaUUM NPSIMON KULLKU, UX NMPOTMBOPEYMBLIE U HEOOQHO3HAYHbIE [AaHHble
TpebyoT AanbHeNLnX NCCneaoBaHnii B 3Ton obnacTu.

KnioyeBble croBa: pak NPAMON KMLUKWU, 3KCTpaneBaTopHasi 3KCTMpnauusa NpAMOM KULWKKU, NnacTuka
Ta3oBOro AHa.
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Abstract

The purpose of the study was to analyze studies reporting pelvic floor reconstruction after extralevator
abdominoperineal excision for rectal cancer, reconstruction options, including advantages and disadvantages.
Material and Methods. A literature search was performed using the Medline, Embase and Cochrane
Library databases. Randomized clinical studies reporting the pelvic floor reconstruction after extralevator
abdominoperineal excision of the rectum were evaluated. Results. Although many surgical options are
available for the management of perineal wounds after cylindrical abdominoperineal extirpation of the
rectum, treatment remains challenging. Primary perineal defect closure is a simple and economical way
to close a wound; however it has a high rate of perineal wound complications with occurrence of perineal
hernia. Although various options of myo- and alloplastic reconstruction have several advantages, they are
more labor-and cost-intensive. Conclusion. There is a lack of randomized trials reporting the closure of the
perineal defect after extralevator abdominoperineal extirpation of the rectum. There remains no consensus
on which management strategy is superior; therefore, further studies are needed.

Key words: colorectal cancer, extralevator abdominoperineal excision, pelvic floor reconstruction.

B nocnennue 20-30 netr B Mupe U, npexJe Bce-
T0, B OKOHOMHUYECKH PAa3BUTHIX CTPAHAX OTMEUACTCS
pocT 3a00JIeBa€MOCTH U CMEPTHOCTH OT paka MpsiMoi
kumkn (PIIK). [lo 30 % mnaruentos ¢ PIIK mome-
JKaT OTNEPaTUBHOMY JIEYCHHIO B 00BbeMe OpIOIIHO-
npoMeskHO CcTHOM dKcTHpmarmw (BI19) mpsmoii kumkn
o Quenu-Miles [1]. BHenpenue ToranbHON Me30peK-
TYMAPKTOMHUHU B KQUECTBE CTaHIAPTa XUPYPTUUECKOTO
neyeHust PIIK mo3Boiamno yMEHbIIUTH KOJIUYECTBO
MECTHBIX PEIlUIMBOB, HO HE YITyUIIIHIIO ITOKa3aTeneit
o6melt BeokuBaeMocTu [2]. Tpamunmonnas BITD
XapaxkTepu3yeTcsl OONBIION YacTOTOH MECTHBIX pe-
LUIWBOB, dTOT MTOKA3aTejb 3a CYET PACTIPOCTPAHEHUS
OITYXOJIY 32 IIPEIeNbl CTEHKU KAIIKU JocTUuraer 9,5 %,
MpU HENpeIHaMEPEHHON nepdopaluid OMyX0oiIu BO
BpeMs ollepalyy OH yBenuuuBaercsa no 14—15 %,
MpU «IOJ0XKUTEIBHOW» HMUPKYISIPHON TpaHUIE
pesexuuun — 1o 3040 % [3-5].

B 2007 . T. Holm mpu pake HIKHEaMITyJIsIpPHOTO
oTJeIa MPSIMOM KUIIKW M aHAJBHOTO KaHaja IMpej-
JIOKHJI BBITIOJHATH IKCTPAJICBATOPHYIO OPIOIIHO-
MIPOMEKHOCTHYI0 dkctupnaiuio (OnblId) mpsamoit
KUIIKN Kak Oojiee paauKalbHOE XHUPYpPTHIECKOe
BMemIarenbcTBO [6]. CyTh MeTO/Ia 3aKITIOYACTCS B TOM,
YTO Ha MMPOMEKHOCTHOM STaIe OepPalluy JUCCEKIIUIO
MIPOBOISIT KHAPYKU OT MBIIIIIL, TOAHUMAIOIINX 32 THUI
IIPOXOJI, C UX MEepPEeCceueHNEeM Y MECTa MPUKPETUICHIS
K KOCTSIM Ta3za. MyJIbTUIICHTPOBBIC HCCIICIOBAHUS
N.P. West et al. [7] u J.G. Han et al. [8] noka3aimu,
yT0 npu Dnbl1D yMEeHbIHMIOCH KOTMYECTBO CIydacB
«TIOJIOKUTENBHBIX» ITUPKYISPHBIX KPAeB PE3EKINU U
niepdopanmii omyxoyid. KonmaecTBo MECTHBIX peItu-
JIMBOB COKpaTuiioch ¢ 18,8 no 2,8 % mo cpaBHEHUIO C
Tpaauonnoi bI13.

H. Jiang et al. [9] mpoBenn meraanamu3 1 pan-
JOMHU3HPOBAHHOTO KOHTPOIMPYEMOTO M 5 HepaH-
JTOMHU3UPOBAHHBIX MCCIEIOBAHUHN, BKIIIOYAIONNX
656 manuenTos, u3 Hux DiabIlD OblIa BeIIOIHEHA B
346, crangaptaas bIID — B 310 nabmonenusx. 3a-
PETHCTPUPOBAHO YMEHBIIIEHUE MTOKa3aTeNeil ypoBHS
MTOJIOKUTEITFHOTO Kpasi PE3CKIINH U MECTHOTO PEITH-
quBa npu OnbIID no cpaBHEHHUIO cO cTaHIAPTHOMN
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BIID. Ilpu ananu3e 4acTOTHl MHTPAOTIEPAITHMOHHBIX
nepdopanuii U MocIeonepaluoOHHbIX OCIOKHEHHI
pasnuuuii He BhIsABICHO. S. Stelzner et al. [10] mpo-
BEJIM CPaBHUTEIHHBIN aHAIN3 PE3yIbTATOB JICUCHHS
1097 manuenTtoB nocne DnblID u 4147 GOAbHBIX,
OTIEPUPOBAHHEBIX 110 CTAaHAAPTHOM MeToMKe. YacToTa
WHTPAOTIEPAMOHHBIX TIephOopaIuii ¥ OJIOKUTEITLHO-
TO Kpast Pe3eKIIH ITPH SIKCTPAIEBATOPHOM U CTaH/I1apT-
Hoit BII3 cocraBuina 4,1 mpotus 10,4 % u 9,6 mpoTus
15,4 % COOTBETCTBEHHO; MECTHBIN PEIUIUB MOCIE
OnbII3 Bo3Huk y 6,6 % mauuenton, mocne BIID —
y 11,9 %. T. Welsch et al. [11] nmpu peTpocneKTUBHOM
ananuse pesynpraroB 30 DabIID oOHapyX)wimH, 9TO
JIaHHOE OTMEpPATHBHOEC BMEIIATEIHCTBO TMO3BOJISICT
MOJTHOCTBIO TIPEAYNPEAUTh MECTHBIC PEIUAUBBI MTPH
MeJlMaHe BEDKUBAEMOCTH 28,3 Mec, OTHAKO HE BIUSET
Ha OTAaJICHHOE MeTacTazupoBaHue (8 IMalMEeHTOB).
ITocneonepaninoHHBIC OCIOKHEHHUS CO CTOPOHBI TIPO-
MEXHOCTHOU paHbl HaOmonamuch B 46,6 %. Kpome
TOTO, OTMEUEHO CTOMKOE HapyIICHHE MOYECIOIOBOU
¢ynaknmn. Oxaako kauecTBo xu3HU (KOK) He oTya-
nochk oT nokasareneit KK mocnie ctanmaprroit BI1D.
[Tokazanuem K BoIonHEHUIO0 InbIID cunTaeTcs pak
JIUCTAIILHOTO OT/IENA IPSIMOM KUIIIKK C UHBA3UEH OITy-
xonu T3 u Oonee. OgHAKO B COBPEMEHHOM TUTEparype
BcE garmie o0CyX)ITaeTCs BOTPOC O HEOOXOIUMOCTH
BBIMONHATE DAbIID mpu Bcex AUCTANBHBIX pakax
npsimMoit kumku [15].

ITpu BemmonHenun DabI1D B Masiom Tazy oOpasyer-
Csl 3HAYHUTEIHHAS TIOJIOCTh, @ OTCYTCTBHE MOOMITHHBIX
MECTHBIX TKaHEW HE TO3BOJISET €€ YIIUTh, YTO CIIO-
coOCTBYeT (hOPMHUPOBAHUIO TIPOMEIKHOCTHOM TPHIKH
B 21-47 % [12—14] cnyuaeB. CyiecTByeT HECKOIBKO
BapHAHTOB 3aKPBITHS 00pa30BaBIIETOCS AeeKTa IIPO-
MEKHOCTH. Pa3iuaroT miacTKy MECTHBIMU TKAHSIMH,
ayTo- U aJUIOTUIACTHUKY.

«Ipocmoey ywiusanue panvt npomexscHocmu

Haubonee pacrpocTpaHeHHBIH METO| 3aKpPBITHS
nedexra. Texnauka omeparuu ommcana T.T. Irvin et
al. [16]. Beaensior 1Ba BapuaHTa JaHHOT'O METOA:
1) ymmBaHue Ta30BOW OPIOIIMHEI, TOCTAHOBKA TIpe-
CaKpallbHBIX JIpEHaKed W MOCIOWHOE YIIWBAaHHE
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OB30PbI

PaHbl IPOMEKHOCTH (OTHENBHO KJIeTYaTKa U KOXKa);
2) Ta30ByI0 OpromuvHy He ymmBaioT. [1o maHHBIM aB-
TOpOB, GOopMHpPOBaHKE PyOIa TPOMEKHOCTHOM PaHbI
MIPOUCXOANT Yepe3 3 Mec mocie onepanuu y 66,7 u
68,4 % OonpHBIX; yepe3 6 mec —y 80,6 u 82,9 %
COOTBETCTBEHHO.

Hcrnonp3oBaHne «IIPOCTOTO» 3aKPBITHS TPOMEXK-
HOCTHOH pausl nocsie Dnbl1D noarsepxiaeTcs naH-
HBIMH OTHOCUTEIBHO OOJIBIIMX KOTOPTHBIX PAIOB (OT
104 no 282 mamuentos). [lo maHHBIM psia aBTOpOB,
4acTOTa BOCTIATUTENHHBIX OCIOKHEHH CO CTOPOHBI
MIPOMEKHOCTH cocTaBisieT 17-35 %, a y manueHTos,
[IOJIBEPILIMXCS HE0AAbIOBAHTHOM JIy4EBOU TepaIuu, —
31-60 % [17-19].

Aymonnacmuka

Merton, oCHOBaHHBIA Ha 3amenieHuu Acdexra
MPOMEKHOCTH MEPEMEIICHHBIM MBIIIEYHBIM JTH00
KOYKHO-)KMPOBBIM JJOCKyTOM. C 3TOH IIENBI0 HCITOIb-
3YIOT TPAHCIIAHTAT U3 MPSIMON MBIIIIIBI )KHBOTA HITH
OONBIION ATOAUYHON MBIIIIIIEL.

Tpancnnanrar npsiMoit MbIe! )kuBoTa (VRAM-
aockyT) BuepBsie npuMmenunu H.S. Shukla un
L.E. Hughes B 1984 1. [20]. KoxXHO-MBITIIEUHBIH
JIOCKYT, KPOBOCHAOKAIOMIHUIICS HIDKHEH HaTIpeB-
HOW apTepuel, BBIKPAUBAIOT U3 TMIIOracTpajbHOU
YacTH NMPSMOW MBI )KUBOTa M HU3BOJAT Ha Mpo-
MEXHOCTb. JIaHHBI MeTOJ] TTO3BOJISET BOCIOIHUTH
HE TOJBKO IJIOCKOCTHOHM, HO M OOBEMHBIN NEe(EKT.
C.E. Butler et al. [21] npu cpaBHEHHUHU PE3yIbTaTOB
JiedeHus 2 rpymni OONBHBIX, Y OMHON M3 KOTOPBIX 3a-
Merenue aedekra ocymectsunn VRAM-nockyToMm,
y Ipyroit — nedekT He 3aMelay, yCTaHOBIIIN, YTO
10 YaCTOTE OCIIOKHEHHUH Pa3HUIIBI MEXKIY TPYIIaMu
He Obuio (46 mpotuB 46 %); OJHAKO MPH IUIACTHKE
VRAM-10CKyTOM 3HaYUMO pexe HaOI0IaIuCh
pasButue adcueccoB (9 npotus 37 %) n HECOCTOSI-
TeNbHOCTH 1BOB paHbl (9 mpoTtus 30 %). 3HAYUMBIX
pa3nuYMii B 4aCTOTE Pa3BUTHSA ITPOMEKHOCTHBIX TPBIK
1 OCJIO)KHEHUI CO CTOPOHBI JIAapOTOMHOM pPaHbI He
OBLITO.

J.H. Lefevre et al. [22] cpaBHIIN pe3yabTaThl
rcnonb3oBanus VRAM-I0CcKyTa U «IIpOCTOTOY» TIO0-
CJIOMHOTO YIIMBAaHUS paHbl MPOMEKHOCTH C OMEH-
TorutacTUKoM. [1pu 3ToM OBLIH BBISIBIICHBI 3HAYMMBIE
pa3IuYus B 4acCTOTE IMOJIHOTO 3a)KUBJIECHHS PaHbBI
MPOMEXKHOCTH: B rpymnie ¢ VRAM-10cKyToM 3TOT
nokazarenb paseH 100 %, B rpyrmme ¢ «IIpoCcTbIMY
ymuBaHueM — 88,5 %; MPOMEKHOCTHBIE TPBIKH OTCYT-
CTBOBaJM y 007bHBIX ¢ VRAM-110CKyTOM, B TO BpeMms
KaK B CPaBHHBAEMOM TpyTIie OHa chOopMHUPOBATIACh y
15,4 % GomnbHbBIX. /IocTOBEpHOI pa3HUIIBI B OCIIOKHE-
HUSX CO CTOPOHBI JIaapoOTOMHON paHbl HE OTMEUYEHO.
Kpome Toro, aBTOpPBI CYMTAIOT, YTO HCIIOJIH30BAHHE
VRAM-110cKyTa HE MOXET COYETAThCS C JIaapOoCKo-
MMMYECKUMH BMENIaTeIbCTBAMHU, MIPH ITON METOKE
YBEIMUUBAETCS BEPOSATHOCTH «OOJIE3HNY TOHOPCKOTO
y4acTKa, CYIIECTBEHHO YIITHHIETCS BPEMs OTlepaIiui
M 49acTo TpeOyeTcsl MOMOIIb COCYANCTOTO XHpypra
[23]. [nuTenpHOE 3aKUBICHHE MPOMEKHOCTHOM
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panbl (Oosiee 3 mMec) dare HaOIMIOAANOCh Y OONBHBIX
BTOpO# rpynmsl — B 31,5 % ciydaeB, 10 CpaBHEHHUIO C
niepoii — 10,4 %. Kpome Toro, abcrieccsl Masioro taza
yamie (GopMHpPOBAIHCH Y OONBHBIX BTOPOH TPYIITBI —
26,9 mpotus 10,1 % [24].

TpancrmarTat m. gracilis. B 1975 1. L. Bar-
tholdson u L. Hulten [25] ncnons3oBanm MeTOAUKY
Graham 1t 3aKpBITHSI paHbl IPOMEXKHOCTH TOCIIE
SKCTHUPMALUK MPSIMOM KUIIKK. MeTox 3akioyaeTcs
B BBIJICTICHHH KOYKHO-MBIIIEYHOTO (MJIH TOJBKO MBbI-
IIIEYHOTO) JIOCKYTa B MPOKCUMATHHONW YaCTH JaHHOU
MBIl ¥ TIEPEMEIICHUH €0 Ha COCYAHCTON HOXKKE
Ha MIPOMEKHOCTb.

D. Shibata et al. [26] cpaBHUNIN pe3yabTaThl Jie-
geHus 16 ManmeHToB, KOTOPHIM OBbLIa BEHITIOTHEHA
OpPIONIHO-TIPOMEKHOCTHASI IKCTHPIAIUS TPSIMON
KUIIKH C 3aKPBITHEM PaHbI TPOMEKHOCTH OJJHO- WIIN
JBYCTOPOHHUMH JIOCKyTaMH m. gracilis ¢ pe3yibTa-
Tamu JiedeHus1 24 OONBHBIX, KOTOPHIM BBITIOITHEHO
«IPOCTOE» YIIMBAHHUE PaHbl TPOMEKHOCTH. OCIOXK-
HEeHMsI, TOTPeOOBABILINE TOBTOPHOH OIEpaliy, Mpu
NPUMEHEHUH JIOCKYTOB M3 M. gracilis BOSHUKIHN B 2
(12 %), npu «npoctom» 3akpeiTud —B 11 (46 %) ciy-
yasx. HesHaunTenpHbIe 0CI0KHEHNS HAOIIONAINCh Y
4 (25 %) u 5 (21 %) maumeHTOB COOTBETCTBEHHO.

P. Persichetti et al. [27] mpoBenu KOMILIEKCHOE HC-
ClIeZIoBaHKE: OPIOITHO-TIPOMEKHOCTHAS SKCTHPIAIIHS
NPSIMOM KUIIKU MOCJI€ HE0abIOBAHTHOM JIyueBOU
TEparyy ¢ 3aKPhITUEM PaH TPOMEXKHOCTH JIOCKYTOM
m. gracilis Obla BbIMIOJIHEHA 10 MmanueHTam, aHa-
JOTUYHAsI OMepalnus C «IPOCTHIM» YIIUBaHUEM
MIPOMEKHOCTHOMU paHbl — 25 60bHEIM. OOBEM HHTpA-
OTIepaIIMOHHON KPOBOTIOTEPH,  TAK)KE YAaCTOTa HEe3HA-
YUTEIBHBIX OCIIOKHEHHH (CEpOMBI) B CPAaBHUBAEMBIX
rpymnmnax ObUTH COMOCTaBUMBI, OHAKO OCJIOKHEHUS,
TpeOyrolue MOBTOPHO OTepaIiii, BO3ZHUKIIN 3HAUH-
MO Halie B TpymIe «mpocToroy» 3akpsITus (0 mpoTus
44 %).

P.J. Nisar et al. [28] cooOmmiu 0 5 KOHTpoIHpYye-
MBIX HCCIIEJOBAHUSIX C UCHOJb30BaHUEM ¢ VRAM-
JIOCKYTOM U 2 KOHTPOJIUPYEMBIX HCCIEIOBAHUSIX C
MPUMEHEHUEM JIOCKYTOB M3 m. gracilis npu onepa-
TUBHOHOM JICYCHUH OOJBHBIX PAKOM MPSIMOHN KHIIKH.
ABTOpaMH YCTaHOBIICHO, yT0 Y 7 (2,3 %) u3 300 na-
ITUEHTOB HAOIIO/IAJICS TIOTHBIA HEKPO3 JIOCKYTa TTOCie
VRAM-pexoucTpykuud, y 8 (9,6 %) n3 83 601pHBIX,
MepeHeCHINX PEKOHCTPYKIIMH C IIOMOIIBI0 M. gracilis,
Pa3BUIICS HEKPO3 KOXKU B 00JIaCTH TPaHCIIAHTATA.

M.J. Stein et al. mpeacTaBMIM MHOTOIIEHTPOBBIN
PETPOCTICKTUBHBIN 0030p 88 MaIMeHToB, MePEHECIITNX
OnbIIBIIK ¢ macTuKoi MPOMEKHOCTH C HCTIONIB30-
BaHueM VRAM-nockyTa (n=61), mn00 ¢ MOMOIIBIO
nockyta m. gracilis (n=27). B menom He ObL10 pasnu-
YUl B 9aCTOTE HE3HAUYNTENBHBIX (44 % B TpyIITie ¢ m.
gracilis nporuB 48 % B rpynne ¢ VRAM-nockyTom)
U cepbe3HbIX ocnokHeHui (19 % — mpu nockyte u3
m. gracilis nporus 13 % — npu VRAM-nockyTe), B
YpOBHE ITOCIIeOoTNIepaMoHHOM JieTanbHOCTH (0 IpOTHB
0 %) u B cpenHeM BpEMEHH JI0 TIOTHOTO 3a)KUBIICHUS
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panbl (68 mpoTuB 67 cyT). OnHAKO IPH UCTIOIB30BAHUH
MBIIIIEYHBIX JIOCKYTOB U3 M. gracilis 3a)kKuBJIeHue paHbl
MIPOMEKHOCTH MPOTEKAI0 3HAYUTEIHLHO ObICTpEE, YeM
TIPU UCTIOJIB30BAHNH KOYKHO-MBIIIIEUHOT0 JIOCKyTa — 48
npotus 85 cyT [29].

Merton 3akpbiTus IedeKTa paHbl IPOMEKHOCTH
TopIued OONMBIION ATOAUYHONW MBIMIIBI OTHCAH
W.L. Baird et al. [30], xoTopble mOCIe MOOUIH3AIUH
KO>)KHO-’)KHPOBOTO JIOCKYTa pa3Aesisuid OOJIbIIYIO
STOANYHYIO MBIIIIY Ha MEAMATIBbHYIO U JIaTepaIbHYIO
ropuun. B 3aBHCHMOCTH OT TIIyOMHBI paHbl U HEOO-
XOJIMIMOTO KOJIMYECTBA TKaHEH JIOCKYT BBIKpaWBaJIN
C OIHOW MJM JIByX CTOPOH W 3aTeM MepeMelialin
MEIUaIbHYIO MOPLUHIO B paHy mpomexxHoctu. llo
JAHHBIM psifa aBTOpoB [6, 31], oS pa3sIuIHBIX IT0-
CIICOTIEPAIIMOHHBIX OCJIOKHEHHH MTPU UCTIONH30BAHUN
SICOAMYHOM MBIIIIBI cocTaBuia 41,5 %. Ilomnoe
3aKpbITHE paHbl npousonuio y 91 % nanuentos. OT-
pHULIATETbHBIM MOMEHTOM METOZA SIBISETCS TO, YTO
TOCJIe OTepamnuy HapymaeTcs GyHKIUS OOJBIION
SITOUYHOM MBIIILIBL.

M.M. Haapaméki et al. [32] uccnenobanu (pyHK-
LMOHAJbHBIE BO3MOKHOCTH OIEPUPOBAHHBIX 0OJIb-
HBIX, B YACTHOCTH, IOABMKHOCTb Ta300€IPEHHOTO
cycTraBa, 0ajaHC U CIIOCOOHOCTh CHJETh U3MEPSUIH B
COOTBETCTBUHU C MPOCHEKTUBHBIM POTOKOJIOM, & BOC-
npusiTre 00N ¥ Ka4€CTBO KU3HH N3YYalll C IOMOLIBIO
onpocHukoB. [locieonepanoHHbIE OCIOXKHEHUS U
MPOJIOJKUTENLHOCT OE3PELUIMBHOTO MepHoJia ObLITH
3aperucTpUpPOBAHBI PETPOCIEKTUBHO U3 3anuceit 36
nanueHToB. Becem OonbHBIM ObUTa MpoBeAeHa Mpe-
onepanyroHHas JiydeBas Tepanus. lllkana OGanaHca
Bepra nokazana cpexnnii 6amn 52,8. Cpenauii paccau-
TaHHBIH MoKa3arels kadecta )xu3Hu EQ-5D (EuroQol
Group, Rotterdam, The Netherlands) cocrasun 0,71 Ha
OCHOBE 5 BOIPOCOB B MHCTpyMeHTe. [1o pe3ynasraram
OTIPOCHUKA 4 TTAIMEeHTa MOTIIA CHIIETh MeHee 10 MUH,
8 — monKkIanpIBaNK TOMYIIKY WM KONbIO. CpemHsis
olieHKa 0onm BO Bpemsl cuieHus coctaBuia 20 mo
BH3yaJIbHOH aHanoroBoii mkaine ot 0 1o 100 6amios,
U TOJIBKO 9 OOJIBHBIX HE HCIBITHIBAJIM HEHMPUATHBIX
omnytieHui. [TonBHKHOCTD Ta300€PEHHOTO CyCTaBa
ObL1a HOPMAJIBLHOM, HO y 6 OONBHBIX OblJIa CHHKEHA
«MPOYHOCTHY» CTUOAHMS Ha CTOPOHE BBIKPOCHHOI'O
nockyTa. B utore y 28 (78 %) naunentoB Habmona-
JIUCh paHHWE (BOCHAIWTENbHBIEC) WM TO3THUE (Ha-
pylieHue GyHKIHH KOHEYHOCTH) OCIIOKHEHHSI TIOCIe
ornepanuu. Takum 00pa3om, ayTOJIOTHUHBIE TKAHEBBIC
JIOCKYTHI 00J1a/1al0T OIMHAKOBOH 3(p(PEKTHBHOCTH 110
CpaBHEHHIO ¢ Omonornmyeckor cetkoi [33]. Omnaxo
PYTHHHOE HCIIONB30BaHKME JIOCKYTOB mocie OnblID
SIBJISICTCSL CIIOPHBIM BBUJLY AOCTaTOYHO BBICOKOW Ya-
CTOTBI OCJIOKHEHUH.

Annonnacmuka

st 3aKpbITHs 1eheKTa Ta30BOTO JTHA PsiJl aBTOPOB
HCTIOJIB3YIOT CUHTETHYECKUE MaTepHajbl MU ajlio-
IUTaCTHYECKHUE TKAaHH, OTAABas IPEINOYTCHUE CETKaM
C aHTHAJTC3UBHBIM ITOKPBITHEM. Takke NPUMEHSIOT U
OOBIYHYIO XUPYPIHYECKYIO CETKY 0€3 TIOKPBITHS, IPU
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3TOM HEOOXOMMO UCKITIOUUTH KOHTAKT TOHKOM KUIIKA
C 3HJIOIIPOTE30M ITyTEM BOCCTAHOBJICHHUS LIEJIOCTHOCTH
Ta30BOM OPIOIIMHBI T OMEHTOITIIACTUKH MITH 32 CUET
ucrnonb3oBanus Matku. B 2009 r. J. Cui et al. [34]
OIyONIMKOBAIN PE3YJbTAThl IEPBOTO MCCIIEIOBAHNUS
0 IPUMEHEHHIO CHHTETHUECKUX MaTepUaioB JUIs 3a-
KpBITUS neexTa panbl mpomeskHocTH rocie DnblID
y 2 TpyIn MallMeHTOB: B OJHOW 3aKpbITHE JedeKTa
MIPOU3BOIMIIN IEPBUYHBIM IIBOM, B IPYTOi — CETKOM
u3 tediaona. B ucciaenoBanun He ObIIO BBISBICHO
3HAYMMBIX PA3INYUN B YACTOTE OCIIOKHEHHM.

B mocnennue roasl MOSBUINCH MyOJIHKAIIMH O
NPUMEHEHUH OCCKIETOYHBIX OMOJIOTHYECKHX CETOK.
H.K. Christensen et al. onmy0nuKoBanu gaHHbIE MPO-
CIIEKTUBHOI'O HMCCJIEIOBaHMs 2 T'PYII HAlUEHTOB
nocnie DnbII3: B 1- rpymmel ObLTa BRIIOJIHEHA TITIO-
TEOIJIaCTHKA, BO 2-i — HCIIOIB30BaAJIN KOJIJIar€HOBYIO
cetky. [Ipu niacTuke «IroanaHBIMY JIOCKYTOM TPbIKa
MPOMEKHOCTH copmupoBanack B 21 % ciaydaes. Y
OOJBHBIX BTOPOH TPYNIBI JAHHOTO OCIIOKHEHHS HE
0bU10. HacToTa MH(DEKIIMOHHBIX OCIIOKHEHUH cocTa-
Bwia 5 u 17 % coorBeTcTBEeHHO [35].

J.G. Han et al. cooGmuim 0 J0CTOBEpHOI pa3HUIIE
B YAaCTOTE OCJIOXKHEHUM CO CTOPOHBI MPOMEKHOCTHOU
paHbl TIPU UCTIOJI30BAHUM YEJIOBEYECKOTo Oeckiie-
TOYHOTO JEPMaJIbHOTO MaTpHUKCa MO CPaBHEHUIO C
3aKpBITHEM paHbl epBUYHBIM mBOM — 0 u 15,7 %
cootrBercTBeHHO [36]. K.K. Jensen et al. [9] mpu-
BOJIAT JIaHHBIE O 53 TalMeHTax, ONepUPOBAHHBIX B
2007-11 rr., xoTopbIM BbInonHeHa DnbIID ¢ pekon-
CTPYKIIUEH Ta30Boro aHa ceTkoi Permacol®. Y 6 %
MalMeHTOB pa3BUJIach MPOMEKHOCTHAS TpbIkKa, Y
20,7 % — cBUILM IPOMEKHOCTH, y 7,5 % — nepuHealsb-
HbIH adcLiece, y Takoro e 4ucia O0IbHBIX — HATHOCHHE
panbl. B ogHOM citydae ObUT BEIHYKAEHHO yZaJIeH dH-
JIOTIPOTE3, B APYTOM — UMIUIAHTHPOBaHA HOBas CETKa.
VY 13 u3 31 onpolieHHOro nauenTa 00JIeBOi CUHAPOM
NPUCYTCTBOBAJ Ha NpoTsKeHuH 8 mMec. Hu y ogHoro
U3 IALUEHTOB HE ObUIO CEPhEe3HbIX HAPYLIEHUH B 110-
JIOKEHUH CHJIS MJTH HapyIIeHNH TPH JBIKEHNH.

G.D. Musters et al. [37] cooOmunu pe3ynprarsl
MHOTOLIEHTPOBOTO PAaHAOMU3UPOBAHHOTO HCCIIE-
nosauus (BIOPEX) mo omenke a¢dexTuBHOCTH
MEPBUYHOTO 3aKPBITUS IPOMEKHOCTHOTO JieeKTa 1
PEKOHCTPYKIMHU Ta30BOTO JIHA C UCTIOIb30BaHHEM OHO-
Joruueckoii cetkd. Y 104 manueHToB, KOTOphIM ObLiia
IPOBEJECHA NIPEIOIIEePALIOHHAS XUMHOIIyueBas Tepa-
nus ¢ nocnenyromeit nbl1D ¢ nepBUYHBIM 3aKpPBITH-
eM panbl (n=54) 1 3aKpbITHEM OHOJIOTMYECKON CETKON
(n=50), B Teuenune 30 mHEH TOCTE OMEPANINN OCIIOK-
HEHHUS CO CTOPOHBI IIPOMEKHOCTHON paHbl BO3HUKIN
B 34 % cnyyaeB mociie IepBUYHOTO 3aKPBITHS, YTO
CYLIECTBEHHO HE OTIIMYAJIOCh OT JaHHOTO OKa3aTes
IPY MCIIOIB30BAaHUU TOJIBKO OMOJIOTMYECKON CETKU —
37 %. Yepes 12 mec mocie omnepariy oKa3arein 3a-
JKUBJICHHS TAKKE HE Pa3IMYaINCh MEKAY TPYIIaMH —
52 npotus 54 %. Uccnenoanue BIOPEX nokazaino
OTCYTCTBHE ITPOMEKHOCTHOM I'PBIKH B TEUEHHUE oA
B 73 11 87 % COOTBETCTBEHHO; TP 3TOM Y OOJIBbHBIX C
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[IPUMEHEHUEM OMOCETKH T'PhDKU BO3HUKAIH OJIMKE K
koHIy 12-MecsuHOTO HabOmoneHus [38].

3akiiouenue

BHenpenue MeToaMKN SKCTPaJIeBaTOPHON OPIOIIHO-
MIPOMEXHOCTHOW AKCTUPMAINUN TPSIMON KHIIKHU B
KIMHUYCCKYIO MNPAKTUKY MMO3BOJMIIO YMCHBIINTDH
PUCK BOZHUKHOBCHHA MCCTHBIX PCIIMIUBOB 3a CHCT
CHIDKEHUS YaCTOThI CITyYaeB MOJIOKHUTEIbHBIX KPacB
pe3eKnuu 1 rmepdopanuu ormyxosnd. OIHaKo IpuMeHe-
HYE JTAaHHOH METONKH, 0COOCHHO Y OOJBHBIX C TIPEIO0-
MEPaMOHHON XMMMOIYUYEBOM Tepanuei, MOBbIIIAET
pHUCK (hOPMUPOBAHHUSI ITOCIICOTICPAITIOHHOM ITPOMEK-
HOCTHOM I'PhDKH M YBEIIMIUBAET YACTOTY OCIIOKHEHUH
CO CTOPOHBI MPOMEKHOCTHOH pansl [39]. Pe3ympraTsr
MIPUMEHEHUS CYIIECTBYIOUINX METOI0B MPOQHUIaK-
THUKH DTHUX He6HaFOHpI/IHTHI)IX SIBJICHUHM OCTarOTCs
HEYJIOBIETBOPHUTEIbHEIMU. [lepBuuHOE 3aKphITHE
MIPOMEKHOCTHOM PaHBbI MTPEICTABIIAET COOOH IMPOCTON
Y 9KOHOMHYHBIA METOJ], HO OH COTIPOBOXKJAETCS J0-
BOJILHO YacTBIM Pa3BUTHEM OCJIOKHEHHH M (popmu-

JIMTEPATYPA/REFERENCES

1. Miles W.E. A method of performing abdominoperineal excision for
carcinoma of the rectum and of the terminal portion of the pelvic colon.
The Lancet. 1908; 2: 1812-1815.

2. Heald R.J., Moran B.J., Ryall R.D.H., Sexton R., MacFarlane J.K.
Rectal Cancer The Basingstoke Experience of Total Mesorectal Ex-
cision, 1978-1997. Arch. Surg. 1998; 133: 894-899. doi: 10.1001/
archsurg.133.8.894.

3. Birbeck K.F., Macklin C.P, Tiffin N.J., Parsons W., Dixon M.F,
Mapstone N.P.,, Abbott C.R., Scott N., Finan P.J., Johnston D., Quirke P.
Rates of circumferential resection margin involvement vary between sur-
geons and predict outcomes in rectal cancer surgery. Ann Surg. 2002 Apr;
235(4): 449-57. doi: 10.1097/00000658-200204000-00001.

4. Mauvais F., Sabbagh C., Brehant O., Viart L., Benhaim T., Fuks D.,
Sinna R., Regimbeau J.M. The current abdominoperineal resection: onco-
logical problems and surgical modifications for low rectal cancer. J Visc
Surg. 2011 Apr; 148(2): e85-93. doi: 10.1016/j.jviscsurg.2011.03.001.

5. Radcliffe A. Can the results of anorectal (abdominoperineal)
resection be improved: are circumferential resection margins too often
positive? Colorectal Dis. 2006 Mar; 8(3): 160-7. doi: 10.1111/j.1463-
1318.2005.00913.x.

6. Holm T, Ljung A., Higgmark T., Jurell G., Lagergren J. Extended
abdominoperineal resection with gluteus maximus flap reconstruction
of the pelvic floor for rectal cancer. Br J Surg. 2007; 94(2): 232-8. doi:
10.1002/bjs.5489.

7. West N.P, Anderin C., Smith K.J., Holm T., Quirke P.; European
Extralevator Abdominoperineal Excision Study Group. Multicentre experi-
ence with extralevator abdominoperineal excision for low rectal cancer. Br
J Surg. 2010 Apr; 97(4): 588-99. doi: 10.1002/bjs.6916.

8. Han J.G., Wang Z.J., Wei G.H., Gao Z.G., Yang Y., Zhao B.C. Ran-
domized clinical trial of conventional versus cylindrical abdominoperineal
resection for locally advanced lower rectal cancer. Am J Surg. 2012 Sep;
204(3): 274-82. doi: 10.1016/j.amjsurg.2012.05.001.

9.Jensen K.K., Rashid L., Pilsgaard B., Moller P, Wille-Jorgensen P.
Pelvic floor reconstruction with a biological mesh after extralevator
abdominoperineal excision leads to few perineal hernias and acceptable
wound complication rates with minor movement limitations: single-centre
experience including clinical examination and interview. Colorectal Dis.
2014; 16(3): 192—7. doi: 10.1111/codi.12492.

10. Jiang H.Y., Zhou Y.B., Zhang D.F. Meta-analysis of extralevator
abdominoperineal excision and conventional abdominoperineal excision
for low rectal cancer. Zhonghua Wei Chang Wai Ke Za Zhi. 2013; 16
(7): 622-7.

1. Stelzner S., Hellmich G., Schubert C., Puffer E., Haroske G.,
Witzigmann H. Short-term outcome of extralevator abdominoperineal
excision for rectal cancer. Int J Colorectal Dis. 2011 Jul; 26(7): 919-25.
doi: 10.1007/s00384-011-1157-0.

12. Welsch T., Mategakis V., Contin P, Kulu Y., Biichler M.W., Ulrich A.
Results of extralevator abdominoperineal resection for low rectal cancer in-
cluding quality of life and long-term wound complications. Int J Colorectal
Dis. 2013 Apr; 28(4): 503-10. doi: 10.1007/s00384-012-1611-7.

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 125-131

pOBaHUEM IIPOMENKHOCTHOM IpblkU. Mcnons3oBaHue
TpaHCIUIAaHTaTa U3 OOJIBIION SITOANYHON MBIl WIIH
HPSIMOM MBIIILBI )KUBOTA BBI3BIBAET MEHBILIE OCIIOKHE-
HUI U IPBIXK, HO oriepanusi 0ojiee TPyaoeMKas U K TOMY
e 00beM OMOJIOTMYECKOro MarepHaia JUMUTHPYET
3aKpbITHE OOJBIIUX MPOMEXKHOCTHBIX Ae(eKToB [6,
40]. MMmnadTaus OMOIOTHIECKON CETKH SBIIICTCS
AJIbTEPHATUBHBIM METOIOM PEKOHCTPYKLIHHU Ta30BO-
ro jgHa nocie IabIId [9, 39]. Xots ucnoybp3oBaHue
OMOJIOTHYECKOM CETKH TOPOXKEe, YeM MpPUMEHEHHUE
MBIILIEYHOTO JIOCKYTa, OOIINE 3aTPAaThl yMEHBIIAIOTCS
3a cyeT OoJiee KOPOTKOIO BPEMEHH OIepaluu U Ipe-
ObIBaHMsI OOJILHOTO B CTAallMOHApPE IO CPABHEHHIO C
ayTorutactukoi [41]. [Ipeumy1iiecTBO OMOIOTUYECKOM
CETKH TaKKe COCTOMT B TOM, YTO OHA a0COpOUpyeTCst 1
€€ MOKHO UMIIJIAHTUPOBATh B UHPUIIMPOBAHHYIO PaHy
[42]. meromieecs Ha CETOAHSIITHU IeHb HEOOIBIIIOE
YHCIIO MCCIIE0OBAaHNUH, TTOCBSIIEHHBIX TpoliiemMe 3a-
KpbITHs Aedekra mpomexkHocTr nocne OnblID, ne
HO3BOJISIET C(hOPMYIINPOBATE COUHYIO TOUKY 3PEHHUS
10 JAHHOMY BOIIPOCY.

13. Brizendine J.B., LeFaivre J.F., Yost M.J., Fann S.4. Reconstruc-
tion of parasacral hernia with acellular human dermis graft. Hernia. 2006
Aug; 10(4): 360-3.

14. Musters G.D., Lapid O., Stoker J., Musters B.F., Bemelman W.A.,
Tanis PJ. Is there a place for a biological mesh in perineal hernia repair?
Hernia. 2006 Oct; 20(5): 747-54. doi: 10.1007/s10029-016-1504-8.

15. Xu HR., Xu Z.F, Li Z.J. Research progression of extralevator
abdominoperineal excision. Zhonghua Wei Chang Wai Ke Za Zhi. 2013
Jul; 16(7): 698-700.

16. Irvin T.T., Goligher J.C. A controlled clinical trial of three different
methods of perineal wound management following excision of the rectum.
BrJ Surg. 1975 Apr; 62(4): 287-91.

17. Bebenek M. Abdominosacral amputation of the rectum for low
rectal cancers: ten years of experience. Ann Surg Oncol. 2009 Aug; 16(8):
2211-7. doi: 10.1245/s10434-009-0517-2.

18. De Broux E., Parc Y., Rondelli F., Dehni N., Tiret E., Parc R.
Sutured perineal omentoplasty after abdominoperineal resection for
adenocarcinoma of the lower rectum. Dis Colon Rectum. 2005 Mar;
48(3): 476-81.

19. de Campos-Lobato L.F., Stocchi L., Dietz D.W., Lavery I.C.,
Fazio V.W., Kalady M.F. Prone or lithotomy positioning during an ab-
dominoperineal resection for rectal cancer results in comparable oncologic
outcomes. Dis Colon Rectum. 2011 Aug; 54(8): 939—46. doi: 10.1097/
DCR.0b013e318221eb64.

20. Shukla H.S., Hughes L.E. The rectus abdominis flap for perineal
wounds. Ann R Coll Surg Engl. 1984 Sep; 66(5): 337-9.

21. Butler C.E., Gundeslioglu A.O., Rodriguez-Bigas M.A. Outcomes
of immediate vertical rectus abdominis myocutaneous flap reconstruction
for irradiated abdominoperineal resection defects. ] Am Coll Surg. 2008
Apr; 206(4): 694-703. doi: 10.1016/j.jamcollsurg.2007.12.007.

22. Lefevre J.H., Parc Y, Kernéis S., Shields C., Touboul E., Chaouat M.,
Tiret E. Abdomino-perineal resection for anal cancer: impact of a vertical
rectus abdominis myocutaneus flap on survival, recurrence, morbidity,
and wound healing. Ann Surg. 2009 Nov; 250(5): 707—-11. doi: 10.1097/
SLA.0b013e3181bce334.

23. Singh B., Lloyd G., Nilsson P.J., Chaudhri S. Laparoscopic
extralevator abdominal perineal excision of the rectum: the best of both
worlds. Tech Coloproctol. 2012 Feb; 16(1): 73-5. doi: 10.1007/s10151-
011-0797-y.

24. Spasojevic M., Mariathasan A.B., Goscinski M., Thorgersen E.B.,
Solbakken A.M., Gullestad H.P,, Ryder T, Flatmark K., Larsen S.G. Verti-
cal Rectus Abdominis Musculocutaneous Flap Repair Improves Perineal
Wound Healing after Abdominoperineal Resection for Irradiated Locally
Advanced Rectal Cancer. Ann Surg Oncol. 2018 May; 25(5): 1357-1365.
doi: 10.1245/s10434-018-6363-3.

25. Bartholdson L., Hulten L. Repair of persistent perineal sinuses by
means of a pedicle flap of musculus gracilis. Case report. Scand J Plast
Reconstr Surg 1975; 9(1): 74-6. doi: 10.3109/02844317509022861.

26. Shibata D., Hyland W., Busse P, Kim H.K., Sentovich S.M.,
Steele G.Jr., Bleday R. Immediate Reconstruction of the Perineal Wound
With Gracilis Muscle Flaps Following Abdominoperineal Resection

129



REVIEWS

and Intraoperative Radiation Therapy for Recurrent Carcinoma of
the Rectum. Ann Surg Oncol. 1999 Jan-Feb; 6(1): 33—7. doi: 10.1007/
$10434-999-0033-4.

27. Persichetti P, Cogliandro A., Marangi G.F., Simone P, Ripetti V.,
Vitelli C.E., Coppola R. Pelvic and perineal reconstruction following ab-
dominoperineal resection: the role of gracilis flap. Ann Plast Surg. 2007
Aug; 59(2): 168-72. doi: 10.1097/01.sap.0000252693.53692.¢0.

28. Nisar P.J., Scott H.J. Myocutaneous flap reconstruction of the
pelvis after abdominoperineal excision. Colorectal Dis. 2009 Oct; 11(8):
806-16. doi: 10.1111/j.1463-1318.2008.01743.x

29. Stein M.J., Karir A., Ramji M., Allen M., Bain J.R., Avram R.,
Boushey R., Auer R., Jarmuske M. Surgical outcomes of VRAM versus
gracilis flaps for the reconstruction of pelvic defects following oncologic
resection. J Plast Reconstr Aesthet Surg. 2019 Apr; 72(4): 565-571. doi:
10.1016/j.bjps.2018.12.044.

30. Baird W.L., Hester T.R., Nahai F., Bostwick J. 3rd. Manage-
ment of perineal wounds following abdominoperineal resection with
inferior gluteal flaps. Arch Surg 1990; 125(11): 1486-9. doi: 10.1001/
archsurg.1990.01410230080014.

31. Anderin C., Martling A., Lagergren J., Ljung A., Holm T. Short-
term outcome after gluteus maximus myocutaneous flap reconstruction of
the pelvic floor following extralevator abdominoperineal excision of the
rectum. Colorectal Dis. 2012 Sep; 14(9): 1060—4. doi: 10.1111/j.1463-
1318.2011.02848 x.

32. Haapamdiki M.M., Pihigren V., Lundberg O., Sandzén B., Rutegard J.
Physical Performance and Quality of Life After Extended Abdomino-
perineal Excision of Rectum and Reconstruction of the Pelvic Floor With
Gluteus Maximus Flap. Dis Colon Rectum. 2011 Jan; 54(1): 101-6. doi:
10.1007/DCR.0b013e3181fce26e.

33. Foster J.D., Pathak S., Smart N.J., Branagan G., Longman R.J.,
Thomas M.G., Francis N. Reconstruction of the perineum following
extralevator abdominoperineal excision for carcinoma of the lower rec-
tum: a systematic review. Colorectal Dis. 2012 Sep; 14(9): 1052-9. doi:
10.1111/5.1463-1318.2012.03169.x.

34. CuiJ., Ma J.P, Xiang J., Luo Y.X., Cai S.R., Huang Y.H., Wang J.P,
He Y.L. Prospective study of reconstructing pelvic floor with GORE-TEX
Dual Mesh in abdominoperineal resection. Chin Med J (Engl) 2009;
122(18): 2138-41.

35. Christensen H.K., Nerstrom P, Tei T., Laurberg S. Perineal
repair after extralevator abdominoperineal excision for low rectal
cancer. Dis Colon Rectum. 2011 Jun; 54(6): 711-7. doi: 10.1007/
DCR.0b013e3182163¢89.

36. Han J.G., Wang Z.J., Qian Q., Dai Y., Zhang Z.Q., Yang J.S., Li F.,
Li X.B. A prospective multicenter clinical study of extralevator abdomino-
perineal resection for locally advanced low rectal cancer. Dis Colon Rectum.
2014 Dec; 57(12): 1333-40. doi: 10.1097/DCR.0000000000000235.

37. Musters G.D., Klaver C.E.L., Bosker R.J.I., Burger J.W.A.,
van Duijvendijk P, van Etten B., van Geloven A.A.W., de Graaf E.J.R.,
Hoff C., Leijtens J.W.A., Rutten H.J.T, Singh B., Vuylsteke R.J.C.L.M., de
Wilt J.H.W., Dijkgraaf M.G.W., Bemelman W.A., Tanis P.J. Biological Mesh
Closure of the Pelvic Floor After Extralevator Abdominoperineal Resec-
tion for Rectal Cancer: A Multicenter Randomized Controlled Trial (the
BIOPEX-study). Ann Surg. 2017 Jun; 265(6): 1074-1081. doi: 10.1097/
SLA.0000000000002020.

38. Pascual G., Sotomayor S., Pérez-Lopez P, Bujan J., Bellon J.M.
Long term behavior of biological prostheses used as abdominal wall
substitutes. Histol Histopathol. 2014 Jan; 29(1): 139-49. doi: 10.14670/
HH-29.139.

39. Musters G.D., Buskens C.J., Bemelman W.A., Tanis P.J. Perineal
wound healing after abdominoperineal resection for rectal cancer: a sys-
tematic review and meta-analysis. Dis Colon Rectum. 2014 Sep; 57(9):
1129-39. doi: 10.1097/DCR.0000000000000182.

40. McMenamin D.M., Clements D., Edwards T.J., Fitton A.R.,
Douie W.J. Rectus abdominis myocutaneous flaps for perineal re-
construction: modifications to the technique based on a large single-
centre experience. Ann R Coll Surg Engl. 2011 Jul; 93(5): 375-81. doi:
10.1308/003588411X572268.

41. Peacock O., Pandya H., Sharp T., Hurst N.G., Speake W.J., Tier-
ney G.M., Lund J.N. Biological mesh reconstruction of perineal wounds
following enhanced abdominoperineal excision of rectum (APER). Int
J Colorectal Dis. 2012 Apr; 27(4): 475-82. doi: 10.1007/s00384-011-
1325-2.

42. FitzGerald J.F., Kumar A.S. Biologic versus Synthetic Mesh Re-
inforcement: What are the Pros and Cons? Clin Colon Rectal Surg. 2014
Dec; 27(4): 140-8. doi: 10.1055/s-0034-1394155.

IMoctymmna/Received 22.10.2019
[Mpunsita B meyars/Accepted 12.11.2019

CBEOEHWUA OB ABTOPAX

Beasies Baagumup CepreeBud, Bpau-0OHKOJIOL OTAEICHUs OHKOKosonpokTonoruueckoil xupypruu, KI'bY3 «Kpacnospckuii kpaesoit
KIMHIYecKuil onkosorndyeckuii aucrancep uM. A.J. Kpspkanosckoro» (T. Kpacuosipek, Poccust). E-mail: al.onka@yandex.ru. SPIN-
xox: 5219-3329. ORCID: 0000-0001-7598-9341.

Jpixno IOpuii AnekcanapoBu4, TOKTOpP MEANUIIMHCKHAX HAyK, podeccop Kadeapsl OHKOJIOTUH U JIydeBoi Tepanuu ¢ Kypcom I10,
OI'BOY BO «KpacHospckuii rocynapcTBeHHBINH MeAUIIMHCKUI yHUBepeuTeT M. npod. B.®. Boiino-Scenernxoro» Munsapasa Poccun
(. Kpachnosipck, Poccust). SPIN-kom: 2505-2322. Researcher ID (WOS): 0-8028-2015. ORCID: 0000-0003-0075-215X.

HecpiTbiX AHaTo1Mii AHATO/ILEBUY, 3aBEIYIOLIUN OTIEICHUEM OHKOKosonpokronoruueckoil xupypruu, KI'bY3 «Kpacnospckuit
KpaeBOl KIMHUYECKUH OHKomormdeckui aucmancep uMm. A.M. Kpspkanosckoro» (r. Kpacnosipck, Poccust). SPIN-kon: 7841-9806.
ORCID: 0000-0002-8586-3141.

BKITAQ ABTOPOB

Bbeasies Bragumup CepreeBuu: pa3paOoTka KOHIEIIMY HAy4YHOU pabOThI, cTaTHCTHYEeCKass 00padoTKa, COCTABICHUE YEPHOBUKA
PYKOIHCH.

JpixHo FOpuii AnexcaHapoBu4: aHajau3 HayyHOW pabOThI, KPUTUYECKUII NEPECMOTP C BHECCHHEM LIEHHOIO WHTEIUICKTYalbHOTO
COJIePIKAHMS.

HecbITbIX AHaTOIMII AHATOIBEBUY: PAa3pa0OTKa KOHIETILIUY HAyYHOU pabOThI, cTaTUCTHYECKas 00paboTKa, COCTaBICHNE YEPHOBHKA
PYKOIHCH.

QDunancuposanue

Omo uccredosanue He nompe606ano OONOIHUMENbHO0 YUHAHCUPOBAHUSL.
Kongnuxm unmepecos

Aemopbl 00bA61410M, YMO Y HUX HEM KOHGIUKMA UHMEPECOs.

ABOUT THE AUTHORS

Vladimir S. Belyaev, MD, Oncologist, Colorectal Cancer Surgery Department, A.l. Kryzhanovsky Krasnoyarsk Regional Clinical
Oncologic Dispensary (Krasnoyarsk, Russia). E-mail: al.onka@yandex.ru. ORCID: 0000-0001-7598-9341.
Yury A. Dykhno, MD, Professor, Department of Oncology and Radiation Therapy, V.F. Voino-Yasenetsky Krasnoyarsk State Medical Uni-

130

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 125-131



OB30PbI

versity, Ministry of Health of Russia (Krasnoyarsk, Russia). Researcher ID (WOS): 0-8028-2015. ORCID: 0000-0003-0075-215X.
Anatoly A. Nesytykh, MD, Head of Colorectal Cancer Surgery Department, A.I. Kryzhanovsky Krasnoyarsk Regional Clinical Onco-
logic Dispensary (Krasnoyarsk, Russia). ORCID: 0000-0002-8586-3141.

AUTHOR CONTRIBUTION

Vladimir S. Belyaev: study conception and design, statistical data analysis, drafting of manuscript.
Yury A. Dykhno: data analysis, critical revision of manuscript for important intellectual content.
Anatoly A. Nesytykh: study conception and design, statistical data analysis, drafting of manuscript.

Funding

This study required no funding.

Conflict of interest

The authors declare that they have no conflict of interest.

CUBVPCKI OHKONMOTMYECKUWM XXYPHAT. 2020; 19(2): 125-131 131



CNYYAN N3 KNNHNYECKOW MPAKTUKMA
CASE REPORTS

DOI: 10.21294/1814-4861-2020-19-2-132-139
Y[IK: 616.33-006.6-059-037:615.28:615.849.1

[ns untuposanus: Ckoponad B.FO., Kyopseues [.4., Tumosa J1.H., AeababsH T.A., )Kasoporkosa E.C., [amaro-
Hos C.B., BuHoKyposa [].A. Bninsnue ctenenu ne4ebHoro natomopo3sa nepeuyHON OMyXO 1 pErMOHapHbIX MMMAaTUHECKNX
Y3108 NOCE HEO0abOBAHTHOW XMMIUOMYYEBOV TEPaNiK Ha NoKasaTeny BbKMBAEMOCTY BOMbHbIX PAKoM Xenyaka (4Ba KIMHUYECKNX
HabnoaeHus n 063op nutepatypsl). Cubupckuin oHkonorndeckuin xypHan. 2020; 19(2): 132-139. - doi: 10.21294/1814-4861-2020-
19-2-132-139.

For citation: Skoropad V. Yu., Kudriavtsev D.D., Titova L.N., Agababjan T.A., Zhavoronkova E.S., Gamayunov S.V.,
Vinokurova D.A. Impact of the histological regression grade of the primary tumor and regional lymph nodes after neoadjuvant
chemoradiotherapy on survival of patients with gastric cancer: two case reports. Siberian Journal of Oncology. 2020; 19(2): 132-139. -
doi: 10.21294/1814-4861-2020-19-2-132-139.

BIIMAHUE CTENEHU JIEHEBHOI'O MNTATOMOP®O3A
NEPBUYHOW ONYXONU N PETMOHAPHbIX IMM®ATUYECKNX
Y3J10B NOCJNE HEOAOBIOBAHTHON XMUMNONYYEBON
TEPANUN HA NOKASATEINN BbIXXUBAEMOCTWU BOJIbHbIX
PAKOM XENYOKA (ABA KITMHWYECKUX HABJTIOOEHUA
N OB30OP JINTEPATYPbI)

B.1O. Ckoponapg', O.40. KyapsiBues', J1.H. TutoBa', T.A. ArababsH’,
E.C. XXaBopoHkoBa', C.B. NamatoHoB', [.A. BUHOKypoOBa?

MenuumHCKMIA pagmonormyecknin HayYHbln LeHTp umenn A.®. Libiba — dununan ®IrbY «HaumoHanbHbI
MeLMVLMHCKMIA UCccreqoBaTenbCKuin LeHTp paguonornmy MuHucTepcTea 3gpaBooxpaHeHnst Poccuimnckom
denepaumu, r. O6HUHCK, Poccus’

Poccus, 249031, r. O6HMHCK, yn. Xykosa. E-mail: skoropad@mrrc.obninsk.ru’

OBHUHCKMIA MHCTUTYT aTOMHOM aHepreTukm — dunnan ArA0Y BO «HaumoHanbHbIM MccnegoBaTenbCKuii
snepHbii yHnBepcuteT « MWy, 1. Mockea, Poccuns?

Poccus, 115409, r. Mocksa, Kawwmpckoe wocce, 31, E-mail: dariavinnn@icloud.com?

AHHOTauusa

AkTyanbHocTb. Pak xenyaka npogorkaeT ocTaBaTbCs OAHUM U3 Hanbonee pacnpocTpaHeHHbIX 31TOKaYeCTBEH-
HbIX HOBOOOpa3oBaHui. Bo Bcem Mupe 1 B Poccum coxpaHsitoTCsl BbICOKME Nnokasatenu 3abonesaemoctu 1
HeyOoBMNeTBOpUTENbHbIE OTAANEHHbIE pe3yrnbTaThl neveHus. [NpumeHeHe HeoaabBaHTHOM (MepronepaLmoH-
HOW) Tepanuu B HacTosILLee BPEMS BCE Yalle pacCMaTpuBaeTCs B Ka4eCTBE CTaHAAPTHOrO Noaxoaa B NeYeHnm
MEeCTHOPacNpPOCTPaHEHHOrO paka Xenyaka v kapavodsodareansHow 30HbI. [10 AaHHbIM psifa aBTOPOB, MOMHbIV
mopdonornyeckui oteeT Habntogaetcs y 8—20 % 6onbHbIX. B TO e Bpems aaxke Hanm4me norHoro neyebHoro
natomMopd03a He rapaHTUPYET U3NeYeHns Bcex 6omnbHbIX 1 KpaiHe Maro U3BECTHO O pakTopax NporHo3a nocrne
HeoaabloBaHTHOM Tepanuu. OnucaHwme. NpeacraBneHo ABa KNMHUYECKUX HAbnioaeHns KOMOUHUPOBAHHOMO
neyeHns 6ONbHBIX MECTHOPACMNPOCTPaHEHHbLIM PAKOM XeryAKa C NPUMEHEHNEM HEOabIOBAHTHOW XMMMOITY-
4YeBOW Tepanum ¢ nocneayLlen ractpaktomuen D2. NyyeBas Tepanusi nposoaunack B COL 45 p, pasosas
ovaroBas [4o3a NoABoAMiack Mo METoaMKe YCKOPeHHOoro runepdpakumnonnposanus 1 + 1,5 I'p ¢ uHtepsanom
mexay dpakumamm 4-5 4. XumumoTtepanusa npoBoAmnachk KOHKYPEHTHO npenapatamu: kaneuutabvH B fose
1850 mr/m?2 per 0s 3a 2 npuema ¢ MHTepBariom 12 4 B Te4eHWE BCErO Kypca fy4eBoli Tepanum; okcanunniaTuH
B f03e 85 Mr/m? BBOAUICSt BHYTPUBEHHO KanenbHo B 1-# 1 21-i1 gHW. [py nnaHoBOM rMCTONOrM4eckoM mccrie-
[0BaHMM, B 000X Crnyvasix MMena MecTo nonHasa mopdornormyeckas perpeccus nepsuyHor onyxonu (ypTO0),
0HaKo B OAHOM M3 Habno4eHWIN BbISIBNEHbI METAcTasbl B pErMoHapHble numMdatnyeckme yanbl ¢ ne4ebHbIM
natomopdo3som Il ctenenn. JanbHeliwee HabnogeHe nokasarno, YTo B NEPBOM cryyae nMena mecTto bonee
yeMm 6-neTHAs be3peumnarBHas BbXKMBAaEMOCTb, BO BTOPOM Clyyae — NporpeccupoBaHve 3aboneBaHns Yepes
3 roga nocne neyeHus. 3aknryeHue. [NonyyeHHble pe3ynsTaTbl NOATBEPXKAAT HEMHOTOYMCIIEHHbIE AaHHbIE
nuTepaTypbl O TOM, YTO KMOYEBbIM MOMEHTOM, onpeaensowmmM 3peKTMBHOCTb KOMOMHUPOBAHHOIO neye-
HUSA, SBMAETCA OCTUXKEHME NOCHe HEOaAbIOBAaHTHON Tepanum NorHoro ie4yebHoro natomopdo3a Co CTOPOHBI
pernoHapHbIX NMMMAATUYECKNX Y3IOB, @ HE TONbKO NEPBUYHOI OMyXOru.

KnioueBble cnoBa: PaK Xenyaka, HeoaablOBaHTHasA XMMUoslyydeBas Tepanus, Xupypruieckoe neveHue,
KINMUHUYeCKasi perpeccus, ne4vye6HbIN HaTOMOp(bO3, BbXKMBaeMOCTb, NMPOrHos.

#=7 Ckoponag Butanun lOpbeBuy, skoropad@mrrc.obninsk.ru
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IMPACT OF THE HISTOLOGICAL REGRESSION GRADE OF
THE PRIMARY TUMOR AND REGIONAL LYMPH NODES AFTER
NEOADJUVANT CHEMORADIOTHERAPY ON SURVIVAL OF
PATIENTS WITH GASTRIC CANCER: TWO CASE REPORTS
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Abstract

Background. Stomach cancer remains one of the most common malignancies worldwide, with high incidence
rates and low rates of long-term treatment outcomes. Neoadjuvant therapy currently is increasingly being
considered the standard therapy for locally advanced gastric and cardioesophageal cancers. A complete
pathological response of the tumor has been reported to be observed in 8-20 % of patients. However, there
is no guarantee that the evidence of pathological complete response will improve the cure results in all
patients, and very little is known about prognostic factors after neoadjuvant therapy. Case descriptions. Two
clinical cases of locally advanced gastric cancer were described. The patients were treated with neoadjuvant
chemoradiotherapy followed by D2 gastrectomy. Accelerated hyperfractionated radiotherapy (1 + 1.5 Gy/
day) to a total dose of 45 Gy at intervals of 4-5 hours was administered concurrently with chemotherapy
(capecitabine: 1850 mg/m? orally twice daily at 12-hour interval; oxaliplatin: 85 mg/m? intravenously on days
1 and 21). Histological examination revealed complete histological regression of the primary tumor in two
cases. However, in one of the cases, metastases in regional lymph nodes with grade 2 histological tumor
regression were revealed. In the first case, the patient is still alive with no evidence of disease recurrence
at over 6-years after treatment. In the second case, the patient died of the disease progression 3 years
after treatment. Conclusion. The data obtained are consistent with the few published studies reporting that
pathological complete response to neoadjuvant therapy of not only the primary tumor but also regional lymph

nodes is the key point determining the effectiveness of the combined modality treatment.

Key words: gastric cancer, neoadjuvant chemoradiotherapy, surgical treatment, clinical response,

pathological tumor response, prognosis.

Beenenue

Pak sxenymka (PXK) mpomomxkaet ocTaBaTbCs OHUM
13 Haubojee PacupOCTPaHEHHBIX 3J0KAaYeCTBEHHBIX
HOBOOOpa3oBanmii. Bo Bcem mupe u B Poccun coxpa-
HSIOTCSI BRICOKHH ypOBEHB 3a007IeBA€MOCTH W HU3KHUE
MoKa3aresy oomIei u 0e3penIMBHON BBDKUBAEMOCTH
[1]. [IpumeHeHUEe HEOAABIOBAaHTHOU (TIepUOIIepAIIH-
OHHOW) Teparuy B HACTOSIIEEe BpeMs BCE dallle pac-
CMaTpUBAETCA B KAYECTBE CTAHAAPTHOIO MOAXOJA B
JICYEHUH MECTHOPACIPOCTPAHEHHOTO paKa >KelyaKa
U Kapauos3odareaabHOi 30HbI [2]. B ¢Bs3u ¢ 3THM B
8-i1 penakunu knaccuduxanun AJCC Obl10 BriepBbIe
BBEJICHO CTAIUPOBAHHUE OIyXOJH MOCJIEC NPUMEHEHUS
HEO0abIOBAHTHOW TEPAITUH M BBHITOJHEHHUS OTEpaliu
(ypTNM) [3]. BelpaxeHHBII OTBET OITyXOJIM IO JaH-
HBIM MOP(OJIOrHYECKOr0 MCCIEAOBAHUS TOCIE HEO-
QILIOBAHTHOM TEpaIuy SBISETCS OOMIECNPU3HAHHBIM
(hakTOpOM OIATOTPUATHOTO MPOTHO3A TPU 3JI0KAUe-
CTBEHHBIX HOBOOOPA30BaHMIX psAfia JTOKAIHU3AIHH (pak
JIETKOTO, MOJIOUHOM 7KeJe3bl, IPSIMOM KULIKY U Jp.). B
OTHOILLICHUH paKa JKeJIyAKa TaHHAas 3aKOHOMEPHOCTD JI0
HACTOAIIETO BPEMEHHU M3ydeHa HE CTONb MOAPOOHO B
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CBSI3M C HEIOCTATOYHBIM KOJIMYECTBOM HAOIIOICHUH.
Tem He MeHee UMEIOTCS JIAHHBIC O BBICOKHMX LHU(pax
0e3peruIMBHOM 1 001Iel BEBDKUBAEMOCTH OOJIbHBIX B
Cilydae OCTHYKEHHSI TTOJTHOTO U BBIPAXKEHHOTO Jieueo-
HoTO rmatomMopdo3sa [4—6]. Ilo maHHBIM psiga aBTOPOB,
TIOJTHBI MOP(OTOTHYECKHUIT OTBET OITyXO0JH Halmo1a-
etrcsy 8—20 % GonbHbIX [4]. B TO e Bpems naxxe Hau-
YHe MOJHOTO JIeueOHOTo MTaToMop(03a HEe TapaHTUPYET
M3JICUEHHNs y BCeX OONBHBIX, U KpaitHe MaJio U3BECTHO O
(hakTOpax mMporHo3a MocIe MPOBEACHNUS HEO0AAIOBAHT-
HOW Tepanuu. B MUPOBOM JInTEpaType ONUCAHBI €U-
HUYHBIC CIIy4ad Pa3IMYHOrO OTBETA Ha MPOBOJUMYIO
TEPAIUIO CO CTOPOHBI IEPBUYHOM OITYyXOJH KETYIKa U
peruoHapHBIX MeTacTa3oB (ypTONO/N+), 1, 1o taHHEIM
psiza aBTOPOB, UMEHHO COCTOSTHUE PETHOHAPHBIX JINM-
(haTMdeCcKHX Y3JIOB TMOCJIE HEOabIOBAHTHOM TEPAITUH
MOXET SBJISIThCS Hauboliee 3HAYMMbIM (PaKTOPOM He-
OnarompusATHOTO IMporHo3a [7, §].

Knunuueckoe naonwoenue 1

bonvnaa K., 70 nem, cocnumanuzuposana ¢ MPHI]
30.01.13 c ouaenozom: Pax scenyoxa. U3 anammesa uz-
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CASE REPORTS

8ECMHO, YMO 8 meyeHue 3 mec nPedvasIsid Healodbl
HA U3IC02Y, OMPBLIICKY, 8 ROCTEOHee BPEMst Ommedaen
3ampyoHenusi npu NPO2NaAMmul8aHUU MEePOOl NUUIU.

Ilo oannvim @IJ[C Ovina ouaenocmuposana
A36E€HHO-UHDUILMPATNUEHAS ONYXOMb KAPOUATLHO2O
omaoena dHcenyoKa ¢ pacnpocmpaHeruem Ha aboomu-
Hanbuwlll ceemenm nuwegooa. Ilpu cucmonozuveckom
UccnLedo8aHuy — ymepeHHoougpdepenyuposanuas
myoynsipras adenoxapyuroma (puc. 1a). Ilo dannvim
CKT: onyxonv npOKCUMANbHOU mMpemu JHCeryoKd ¢
nepexooom Ha abOOMUHANbHBIU Ce2MeHMm NUUe8o0d
0e3 NPU3HAKO8 GHEOP2AHHO20 PACHPOCMPAHEHUs. U
Memacmamuiecko2o NopaNceHust pecUOHAPHLIX TUM-
amuueckux y3nos (puc. 2a).

Buinonnena ouaenocmuueckas 1anapockonus
(12.02.13): 0annvix 3a Kanyepomamos OPIOULUNDL
He NOMY4eHo, NPpUu Yumoiocuieckom Ucciedo8anuu
1a8adxica OPIOWHOU NOTOCMU ONYX0esble KIemKU He
obHapycenvl. B umoee 6vin 6bicmasien KiuHuue-
cxuti ouaernos: Pax xapouanvnoco omoena sicenyoka
¢ pacnpocmpaneHuem Ha A60OMUHATLHLIIL ce2MeHm
nuwesooa IIA cm. (cT3INOMO). Conymcmesyrowue
3a601e6aHUsL: AMePOCKIepPO3 aAopmbl, KOPOHAPHLIX
apmepuii. Apmepuanvrasn eunepmensus Il cm., puck
pazsumust CCO — 4. Bapuxo3nas 601e3Hb 6eH HUINCHUX
KOHeyHocmel.

B pamxax npomoxona knunuueckoeo ucciedosanus
ObLIO 3aNAAHUPOBAHO KOMOUHUPOBAHHOE JIeUeHUe C
npoGedeHuemM Ha NepeoM dMane XumMuoryyegol me-
panuu. C 18.02.13 no 14.03.13 6win nposeden Kypc
Heoaoviosanmuou xumuonyuesoi mepanuu: COJ] co-
cmasuna 45 I'p, pazosas ouazoeas 003a NOOBOOUNACD
MEMOOUKOU YCKOPEHHO20 2unepphpakyuonuposanus
1 + 1,5 I'p c uumepsanom medxncoy gparxyusmu 4-5 u,
umo coomeemcmeyem 84 eo. BI{®. [Ipumensinu cma-
muyecKoe mpexnonbHoe 00IyueHUe 8blCOKOIHEP2EMU-

yeckumu pomonamu na annapame «Philips SL 20»
c 2Hepeuell mopmo3Ho2o nyyka 6 M>B. Xumuome-
panusi npoeooUNACh KOHKYPEHMHO Npenapamamu.
kaneyumabun 6 doze 1850 me/m’ per os 3a 2 npuema
¢ unmepeanom 12 u 6 meuenue 6ce2o Kypca 1y4egou
mepanuu (cymmapuas 003a — 74 2); okcanuniamun
6 003e 85 me/M? 6600UNCs BHYMPUBCHHO KANEIBHO 6
1-1i u 21-11 Onu (cymmapnas 0oza — 300 me). Jleuenue
nepemeciayo06iemeopumebHo, HaoIOaI0C MPAH-
sumopHoe nosviuwenue ACT (newenounas moxcuu-
Hocmo [ cmenenu).

1o oannvim konmponvrot CKT uzoopadsicenue ony-
xonu ne nonyueno. KT-0annvix 3a memacmamuueckoe
nopasicerue pecuoHAPHLIX TUMPAMUUECKUX V3108, KAK
u npedxcoe, He 8vlAgneHo (puc. 20).

B mae 2013 2. 6onvHotl 6vina 8bINOIHEHA 2ACMPIK-
momusi ¢ aumpoouccexyueti D2. [Ipu pesusuu onyxoins 6
JKcenyOKe He onpeoeniencs, OAHHbIX 30 HATUYUE Pecuo-
HAPHBIX U OMOAIEHHbIX MEMACMA308 He noyyeHo. Ilpo-
ooncumensHocmy onepayuu cocmasuna 150 mun.

Lucmonozcuuecxoe uccnedoganue: 6 obnacmu mena
U cyorapouanbHo2o omoena Heeryoka — XpoHuue-
CKULL 2aCMPUm ¢ o4azamu Sunepniasuil Cau3ucmotl
obonouxku u ouazamu oucnaazuu >numenus I, I, 111
cmenenu. B uccrnedogannvix aumpamuveckux ynax
U Kpasx pe3ekyuu Onyxoieeo2o pocma He GblA/LeHO.
Tepanesmuueckuti namomopgos la cmenenu no kiac-
cugurxayuu Becker (puc. 16).

3axarouumenvruili ouacnos: Pax kapouanvrozo
omoena dtcenyoKka ¢ pacnpocmpaneruem Ha aboo-
Munanvuviti ceemenm nuuwiesooa cT3INOMO. Xu-
muonyuesas mepanus (COL 45 I'p + kaneyumabun,
okcanunaamun). Lacmpsxkmomus D2 (28.05.13).
ypTONOMO.

Ilocneonepayuonnsiii nepuod npomexan 6es3
ocnoxcnenutl. Bonvnas Ovina gvinucana 6 y0oseiem-

Puc. 1. MukpodoTo. Mopdonoruyeckoe nccnenoaHvue GUONCUIHOIO 1 onepauMoHHOro MaTtepuana: a — B matepuane 6uoncum dpar-
MEHTbI CIIU3NCTON XernyAKa C MHBA3UBHBIM POCTOM YMepeHHoanMMepPEHLMPOBaHHOW afeHoKapLHOMbI CMEeLLaHHOro Tuna no Lauren.
Okpacka reMaToKCUIIMHOM U1 303uHOM, x200; 6 — Npu uccrneaoBaHMK ONepaLMoHHOrO MaTepuana cnmancTas Xxenyaka ¢ pereHepaTtop-
HbIMW U3MEHEHNAMU, AN PY3HON YMEPEHHO BbIpaXEHHOW MMM O-NENKoOLUTApHON 1 NNa3MOoLMTapHOW UHAUNLTpaLUmen, NOfIHOKPOBK-
©M TOHKOCTEHHbIX COCYA0B KanunnsipHoro Tuna. Mopdonoruyeckas kapTHa COOTBETCTBYeT fnied4ebHoMy natomopdosy la cteneHun no
Becker. Okpacka remaToKCUNMHOM 1 3031HOM, X100
Fig. 1. Microphoto. Histological examination of biopsy and surgical specimens:

a: biopsy specimens: fragments of gastric mucosa with invasive growth of moderately differentiated adenocarcinoma of mixed type
according to Lauren. Hematoxylin-eosin staining, x200; b: surgical specimens: the gastric mucosa with regenerative changes, diffuse
moderate lympholeukocyte and plasmocyte infiltration, full blood of thin-walled capillary vessels. The pathological pattern corresponds to
the grade 1 pathological regression according to Becker. Hematoxylin-eosin staining, x100

134

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 132-139



CNYYAN U3 KNTMHUYECKOW MPAKTUKN

Puc. 2a. CKT opraHoB 6pioLLHON NONOCTM 0 NeveHns (KnnHude-
ckoe HabnogeHune 1). Onyxonb kapAvanbHOro oTaena xenyaka ¢
npusHakamu nepexoga Ha abaoMMHanbHbIA CErMeHT nuLieBoaa
(oTmeyeHo cTpenkoi). KT-gaHHbIX 3a BHEOpPraHHOe pacnpocTpa-
HeHWe onyxonu, MeTactaTu4eckoe NopaxeHne permoHapHbIX
nMM@aTUYECKNX Y3MOB HEe NOMy4YeHo
Fig. 2a. Spiral CT of the abdomen before treatment (clinical case
1). Tumor in the gastric cardia with invasion into the abdominal
esophagus (arrow). No tumor spread beyond the organ and
metastases to regional lymph nodes are found

gopumenvHom cocmoanuu Ha 12-e cym nocie onepa-
yuu. Pecynsapno nabniodanacs y onkonoea no mecmy
arcumenvemea u 6 MPHI]. Ha uionw 2019 2. orcusa 6e3
NPUSHAKOB NPOSPECCUPOBAHUSL ONYXOIU (NPOOOIICU-
menbHoCmb JHcu3Hu boee 77 mec).

Knunuueckoe naoniooenue 2

Bonvnas JI., 53 nem, bvina cocnumanuzuposana 6
MPHI] 14.01.13 ¢ ouaeno3om Hanpaegienust «pax dice-
nyoxay. M3 anammnesa: onumenvhoe epems cmpaoana
ampoguueckum cacmpumonm, ¢ ocenu 2012 2. omme-
yana nosasieHue UNCo2U, YCUieHue nepuooudecKux
bonetl 6 anueacmpuil, CHUICeHUe ecd.

Ilpu @I'J]C ouaenocmuposana unguiompamus-
HAsL ONYXONb NPOKCUMANbHO2O OMOena HernyoKda ¢
pacnpocmpanenuem Ha ab0OMUHANbHBIU CecMeHm
nuwesooa. Ilpu eucmonocuueckom uccied08anuy —
YyMepeHHOOUupdeperyuposantas myoyiapHas a0eHo-
KapyuHoma sxcenyoxa, Kuueunvtii mun no Jlaypeny. l[lo
OaHHBIM IHOOCOHOZPADUL ONYXOb NPOKCUMATLHO2O
omoena ncenyoxa, UHPUILMPUPYem 6ce CIOU C 6bl-
X000M 8 OKPYIHCAIOWYIO KILEMUAMKY,; AOOOMUHATbHBLI
cezMeHm nuweso0da 00 yposHs ouagpazmul He-
PABHOMEPHO YMONUWEH 3a cuem ONYXOU, 8 NPOeKyul
ONYXOAU GU3VATUSUPYIOMCSL TUMPamuyecKue y3ivl
00 20 mm. I1o dannvim CKT onyxonv npoxcumanivHou
mpemu JHcenyoKa ¢ nepexo0oM Ha abO0OMUHANbHBLL
U BHYmMpuouUappacmMaivHolll cecMeHmvl NUUeeo0d
U pacnpocmpaunerHuem Ha NeueHOYHO-HCeryOOUHYIO
C8A3KY (puc. 3), memacmamuyeckoe nopajicerue pe-
SUOHAPHBIX TUMPDamuueckux ynos (puc. 4).

Beinoanena ouacnocmuyeckas 1anapockonus
(28.01.13): Oannvix 3a Kanyepomamos OPIOULUNbL
He NOMYy4eHo, Npu Yumoiocuieckom Ucciedo8anuu

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 132-139

Puc. 26. CKT opraHoB OptoLLHONM NONOCTK Nocrne nedveHus (Knu-
Huyeckoe HabnoaeHve 1). M3obpaxeHue onyxonu xenyaka He
nonyyeHo. Ob6patlaet Ha cebsi BHUMaHVe CrIoUCTOE CTPOEHMEe
CTEeHKV opraHa, 0TMe4aeTCsl UHTEHCUBHOE HaKOMMEHNe KOH-
TPacTHOro BeLLeCTBa B CM3NCTON 060ro4ke xenyaka (0TMe4eHo
ctpenkow). KT-gaHHbIX 3a MeTactaTtnyeckoe nopakeHue perno-
HapHbIX MMMdaTUYECKUX Y3MOB HE MOMy4YeHO
Fig. 2b. Spiral CT of the abdomen after treatment (clinical case
1). CT scan shows no tumor in the stomach. Intense contrast
accumulation in the gastric mucosa is seen (arrow). There is no
regional lymph node metastasis

J1asasica OPIOWHON NOLOCHU ONYXO0egble KIemKU He
obnapyoicenvl. BonbHOU ObLI BbICMABIEH KIUHUYECKULL
ouaenos: Pax npoxcumanbhoco omoena icenyoxa ¢
pacnpocmpanenuem Ha aO0OMUHATLHBIL U GHYMPU-
ouagpacmanvuvii ceemenmsui nuujeeooa I1IC cma-
ouu (cT4aN3aM0). Conymcmeyrowue 3a0601e8aHUA:
apmepuanvras cunepmensus I cm.

B pamkax npomoxona knunuueckozo ucciedosanus
ObLIO 3aNNAHUPOBAHO KOMOUHUPOBAHHOE JleyeHue ¢

Puc. 3. CKT opraHoB GptoLLHOM NOMOCTM Nocre NnevyeHust (Knu-
Hu4eckoe HabngeHve 2). Onyxonb kapauansbHOro 1 cybkapau-
anbHOro OTAENOB XenyAka ¢ Npu3HakaMu nepexopa Ha abno-
MUWHanbHbIA U BHyTpMAnadparManbHbli CerMeHTbl N1LLeBoaa,
pacnpocTpaHeHWeM Ha NeYeHOYHO-KenyaAo4HYI0 CBSA3KY (OTMeYe-
HO CTpernkomn)

Fig. 3. Spiral CT of the abdomen before treatment (clinical case 2).
Tumors in the cardiac and subcardiac regions of the stomach with
invasion into the abdominal and intra-diaphragmatic segments of
the esophagus, spread to the hepatic-gastric ligament (arrow)
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Puc. 4. CKT opraHoB GptoLLHOM NOMOCTM A0 NeYeHust (KNnHnye-
ckoe HabntogeHve 2). MeTactatieckoe nopaxeHve numdarm-
YECKMX Y3rOB Marioi KpUBM3HBI XKenyaka (OTMEYEHO CTPEnKoN)
Fig. 4. Spiral CT of the abdomen before treatment (clinical
case 2). Metastases in lymph nodes of the lesser curvature of the
stomach (arrow)

npoGedeHueM Ha Nepeom Imane Kypca XUMuoIy4egou
mepanuu. C 30.01.13 no 20.02.13 6vi1 nposeden kypc
HEoa0vbBAHMHOU XUMUOIy4esol mepanuu. Mmenu
Mecmo nposieienus cemamonocuieckou (anemus [
cm.), neyenounoti (nosviwenue AJIT, Il cm.), eacmpo-
unmecmunanvbHou (mowrnoma, Il cm.) moxcuunocmu,
a maxoice annepeuteckas peaxkyus 6 euoe MeaKou
nanyne3Holl Cblnu Ha PYKax, wiee, iuye, COnposodicias-
wasics dsicanobamu Ha Kodcuwvlil 3y0. [ unepmepmust ne
ommeuanacyw. Ilposgnenus annepeuyeckoi peaxyuu
ObLIU KYNUPOBAHBI 6 MeueHue 5 Cym 88edeHuem aHmu-
SUCMAMUHHBIX NPEnapamos. B ces3u ¢ mokcuueckumu
SAGNEHUSIMU KYPC XUMUOILYUEBOU mepanuu ObLl npepean
Ha 003e 40 ['p; cymmapnas 0oza kaneyumabuna — 52 2,
cymmapuas 003a oxcaruniamuna — 256 me. Ilpu
xoumponvrou @I'C (04.04.13): 6 obnacmu kapouu
JIOKATIbHBIL YHACHOK PUSUOHOU CIu3ucmotl (buoncus),
nuweso0 unmaxmen. Mopghonoeuueckoe ucciedosa-
Hue buonmama — GpasmeHmol CIUUCTOU 0D0NIOUKU
JHCETYOKA C BLIPANCEHHOU TUMPOUOHOU UHDUTLMPA-
yuei u guoposom. o oannvim xonmponvnou CKT
ommeuaemcs NOA0AHCUMENbHAS OUHAMUKA 6 GUde
VMEHbUEHUS MOTWUHBI CIMEHKU OP2and 6 30He No-
PadiceHust, cCmenenu 6HeOPeaHH020 pacnpoOCMpaHeHs.
(puc. 5), ymeHbuleHUE KOTUYECBA U PAZMEPOS TUM-
amuueckux y3nos (puc. 6).

11.04.13 6onvHotl Oblia 86INOTHEHA 2ACMPIKIMOMUSL
¢ aumgpoouccexyuer D2. Ilpu pesusuu 6 npoxcu-
ManrbHOM omaoene JcenyoKd He YemKO Nalbnupyemcs
VMonueHue CmeHoK, ¢ Yeiblo YMOYHeHUs SPaHuy
onyxonu oviia evinonnena unmpaonepayuonnas PIC.
Onpeoensitomes ygenudenuvle, niOmMHvle TuMpamu-
yecKue y3ivl @ Maiom calbHuKe. Boinoaneno cpounoe
Mopgonozuueckoe ucciedo8anue cpanuybl Pe3eKyuu
nuweso0a — Onyxoniee020 pocma ne eviasiero. llpo-
domcumenvHocms onepayuu — 160 mun.

Tucmonoeuyeckoe ucciedosanue: MaKpoOCKonuye-
CKU — CIUBUCTNASL HCETYOKA He UBMEHEHA, MUKPOCKONU-
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Puc. 5. CKT opraHoB GptoLLHON NOMOCTM Noce neveHus (knu-
Huyeckoe HabntogeHve 2). OTMevaeTcst yMeHbLUeHNe pasmepoB
OMyXOnwu 1 CTENEHN BHYTPU- 11 BHEOPraHHOMO PacrpocTpaHeHust

(oTMeYeHo cTpenkamm)
Fig. 5. Spiral CT of the abdomen after treatment (clinical case 2).

Decrease in the tumor size and degree of intra-and extra-organ

dissemination is seen (arrow)

yecku — 6 (hpazmenmax, 3smulx 0U3U NPOULUTNOSO
Yuacmka, 8 noOCIUUCmMom cioe huopos ¢ o4azoeoil
TUMPOUOHOU UHDUILMPaYUel], ONYXOLE8bIX JNEMEHIMO8
He obHapyscero. Tepanesmuueckuu namomopgos la
cmenenu no Becker. B 3 uz 4 aumpamuueckux yanax
Mano2o CanbHUKA Memacmasvl A0eHOKAPYUHOMbL C NPU-
3HaKamu aiewedoHo2o namomopghosa Il cm. B ocmanvhvix
UCCTE00B8AHHBIX TUMPamuyeckux y3nax (n=0) u Kpasx
Pe3exyuU ONyxone8020 pocma He 8blsigIeHO.
3axnouumenshwiil ochoeHOU duacnos.: Pak npok-
CUMAILHO20 0MOeNad HcelyOKd ¢ pACnpOCMpaAHeHUeM
Ha abOOMUHAIbHBLUL U BHYMPUOUADPazManibHbLLL cee-
menmol nuwesooa cT4aN3aM0. Xumuonyuesas me-
panust (CO/ 40 ['p + kaneyumabun, OKCATUNIAMUR,).
Tacmpsxmomus D2 (11.04.13). ypTON2MO.
Ilocneonepayuonnulii nepuod npomexan 6e3
ocnoxcnenuil. Bonbhas OvLia blnucana 6 y0o6iemeo-

Puc. 6. CKT opraHoB GptoLLHO NONOCTM Nocne NnevyeHust (KNmHu-
Yeckoe HabnofeHne 2). YMeHbLUEHVE KonmyecTBa U pasMepoB
nMMdaTUYecKknx y3rnoB Marnon KpUBK3HbI Xenyaka (0TMeYeHo
CTperkKom)

Fig. 6. Spiral CT of the abdomen after treatment (clinical case 2).
Reduction in the number and size of lymph nodes of the lesser
curvature of the stomach is seen (arrow)
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pumenbHoM cocmosinuu Ha 1 2-e cym nocie onepayuu.
Habnooanace y onkonoea no mecmy sHcumenbcmed u
6 MPHI]. B snsape 2015 2. npu obcredosanuu ovliu
8bIABIEHbl MHONMCECTNBEHHbIE MEMACA3bL 8 JecKuUe
u 3abpowunnble aumMgpamuyeckue y3uvl. Yuepia 6
mapme 2016 e., npoOoA*CUMENLHOCHb HCUSHU CO-
cmasuna 38 mec.

Oo6cy:xneHue

OtnaneHHble pe3yNbTaThl JeUeHUS OOJbHBIX
MECTHOPaCTIPOCTPAaHEHHBIM PAKOM KeJy/IKa U Kap -
0330(areanbHON 30HBI 10 HACTOSIIETO BPEMEHH OCTa-
IOTCS HEYTEIIUTEIbHBIMU, B CBA3H C YeM IPUMEHEHHE
HEO0aIhIOBAHTHOM (TIEPUOTIEPAIIMOHHOM ) TEpaITuy BCE
Yarie paccMaTpUBaeTCs B Ka4eCTBE CTaHIAPTHOTO
oaxo/ia K KoMIuIeKcHoMY Jiedernio [2]. CoBepiueH-
CTBOBaHHE METOIMK HEOATbIOBAaHTHOI XMMHOTEPATHN
1 XUMHOJTY4€BOH TEPANMK NPUBETIO K 3aKOHOMEPHOMY
YBEJIIMYCHHUIO YaCTOTHI HAOIFOIEHHH CITydaeB TOIHOM
Mopdormorudeckoit perpeccun no 8-20 % [4, 5, 8].
[lo manHBIM psima aBTOPOB, B TOM YMCIIE METaaHaIH-
3a 17 ucciemnoBaHuii, MOKa3aTeIN BELKUBAEMOCTH Y
OOJIBHBIX, Y KOTOPBIX HAOIIOMAETCS TIOTHAS MIIH BBI-
pakeHHas MOP(OIOTHIECKAs PErPECCHSI OITYXO0JIH (TaK
Ha3bIBa€MBbI€ «PECIOHJIEHTHI»), JIOCTOBEPHO BBIIIIE,
4YeM y OOJTbHBIX C MEHBIIICH CTETEHbIO OTBETA Oy XN
(Tax Ha3BIBaEMBbIE «HEPECTIOHICHTHI») [4, 5]. OxHaKO0
(hakTOpPHI MMPOTHO3a B 3TOH TpyIIe OOIBHBIX B CBSI3H
C MaJIbIM KOJIMYE€CTBOM HAOIIOCHUH 10 HACTOSIIETO
BpEeMEHH M3y4yeHbl HemoctatouHo. Hanbonee Omaro-
MIPUSATHBIE OTIAICHHBIC PE3yIbTaThl JICYCHUS UMEIOT
MECTO B TE€X CITydasix, KOT/Ia pETUCTPUPYETCS TOTHBII
JieueOHBIN MaToMOpP(O3 CO CTOPOHBI KaK ePBUYHON
OITyXOJIH, TaK U PETHOHAPHBIX TUM(PATHICCKUX Y3II0B
(ypTONO), B TO ke BpeMsl KIMHUYECKAs! CTaaAus J10-
CTOBEPHOTO BJIUSHMSI HE OKa3bIBacT [4, 6-9].

R.C. Fields et al. [9] npencraBumu pe3ynbTaThl
neuenus 60 60IBHBIX, U3 HUX Y 78 % — Kapamnos3o-
¢areansHblil pak, y 83 % — cT3, y KOTOpBIX mociie
HeoaabloBaHTHOU Tepanui (y 46 % — XuMuomydenas
Tepamnus, y 54 % — xumuoteparivs) ObLT BBISBIICH ITOJI-
HbIH J1e4eOHbIN maroMopdo3 (ypTONO). [1pu mennane
HaOrofIeHust 46 MeC peluanuBBI 3a00JIeBaHUs ObLIH
3apeructpupoBansl yepes 1 ron —y 12 % GonbHBIX,
uyepe3 3 u 5 netr —y 27 % 6onpHBIX. C IPaKTHYECKH
paBHOW 4YacTOTOM HaOMIONAINCH OTJAJIEHHBIE METa-
CTa3bl ¥ JOKOPETHOHAPHBIE PELIUANBEI.

H. Cho et al. [6] npocnenunu oTnaneHHbIE pe-
3yIBTaThl JIeueHUs 22 OOJIBHBIX PaKOM JKEIy[Ka, y
KOTOPBIX MOCJIE HE0aIbIOBAHTHON XUMHOTEpAIUH (B
OONBIIMHCTBE CIIyyaeB coueTaHNe penaparoB IJIaTu-
HBl 1 S1) ObUT 3aperucTpUpOBaH MOJTHBIA JIeueOHbIN
maToMop(o3 CO CTOPOHBI MEPBUYHON OMYXOIH H
perumoHapHbIX TuMdarndeckux y3moB. Mexomao PXK
III ctaguu 6611 IUarHocTUpPOBaH B 55 % cirydaes, POK
IV craguu (Hanuuue MeTacTa3oB B apaaopTaIbHbIC
muMQaTHYECKUe Y3IIbl M HAJTMYHUE OITYXOJIEBBIX KIIETOK
B CMBIBax ¢ OpromuHbl) — B 32 %. O0mas 3- u S-neTHsIs
BBEDKHBAEMOCTH cocTaBmiia 96 u 85 %; 6e3peruanBHas
BbIKMBaeMocTb — 91 1 75 % cooTBeTcTBeHHO. BO Beex
CITy4asiX IMEIId MECTO OTJIaJICHHbIE METaCTa3bl.

B nuteparype npeacrapiieHbl JaHHbBIE 2 UCCIIEO0-
BaHMA, TIOCBSIIIEHHBIX aHAIIU3Y BIMSHUS METACTATH-
YEeCKOTO TOPa)KeHUs] PETMOHAPHBIX TUM(aTHIECKUX
y3710B (ypN+) Ha OTHaJICHHBIE PE3YJbTAThl JICUCHHUS
PX (tabnuma). bomsHBIM TIpOBOAMIIACH HEOATBIO-
BaHTHAs XMMHUOJIy4YeBasi TepaIus, BO BCEX CIydasx
orepanuu UMeiIn paaukanbHblid xapakrep (RO). Ilo
JaHHBIM aBTOPOB, MOKa3aTesin Kak Oe3pelIuBHOM,
TaK 1 001Iel BEHKMBaEMOCTH OBLIH 3HAYMMO BHIIIIE B
ciydasx ypTONO o cpasuenwuro ¢ ypTON+ (p=0,019—
0,02). Ilo pesynbraraMm MHOTO(AKTOPHOTO aHAJIU3a,

Tabnuua/Table

BnusiHue kateropum ypN+ Ha oTaaneHHble pe3ynbTaThl Ie4eHUsA 60MbHbIX
Impact of ypN + category on long-term treatment outcomes of patients

Kon-Bo 60sbHBIX/
Number of patients

ABTOpBI/

Authors ypTN

28 ypTONO
Gaca [7]
7 ypTON+

77 ypTONany
Stark [8] 67

ypTONO

10 ypTON+

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2020; 19(2): 132-139

OtnaneHHbIe pe3yabTaThl JIeUeHNUs/
Long-term treatment outcomes

Mennana 6e3periuBHOM BEDKHBaeMocTH — 50 mec/

Median disease-free survival: 50 months 0.02

Mennana Ge3perINBHON BEDKHBAEMOCTH: — 8 Mec/

Median disease-free survival: 8 months

Menuana o01ei BebkuBaeMoctu — 10 jret/

Median overall survival: 10 years
5-1eTHsis 001ast BEKHBAEMOCTE — 61 %o/
5-yaer overall survival: 61%

Menuana o6uiei BebkuBaeMocty — 10,2 roa/

Median overall survival: 10.2 years

S-neTHsis 001as BEDKMBAEMOCTE — 68,8 %o/

S-year overall survival: 68.8 %
0,019

Menauana o0Ie# BbDKHBaeMOCTH — 2,56 Toma/

Median overall survival: 2.56 years

S-netHss o0miast BEhkuBaeMocTh — 22,9 %/

5-year overall survival: 22.9 %
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kareropus ypN+ Oblja CTaTUCTUYECKH 3HAYUMBIM
HE3aBUCUMBIM (paKTOPOM HETaTUBHOTO MpPOTHO3a
(p=0,03-0,001) [7, 8].

Takum 00Opa3zoM, NpUBECHHBIC KIMHUYECKNE Ha-
OJroZIeHNs] MOATBEPKAAIOT AaHHBIC Psiia aBTOPOB O
TOM, YTO UMEHHO COCTOSIHHE JTUM(paTHIECKHUX Y3JIOB
MOCJIe TIPOBECHUS HE0aIbIOBAHTHOM TEpaIuy sBIIs-
eTcs HanOoJiee 3HaUMMbIM HE3aBUCHMBIM (PaKTOpOM
nporuo3sa. Jlaxe B ciryyae MOJHOTO Je4eOHOTO MaTo-
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NOJMIMHEONNA3UA, ACCOUMMPOBAHHASA C GIST: OB30OP
NUTEPATYPbI U PEOKWUWA CNTYYAI U3 MPAKTUKNU

H.B. BacunbeB', B.A. MapkoBu4', U.I'. ®ponosa’, P.B. EpmoneHko’,
A.A. ManbueBa?, O.U. Koeanes?, M.0. lioTukoBa?

Hayu4Ho-uccnegoBaTenbCKUi MHCTUTYT OHKOMOrMK, TOMCKUI HaLUMOHanNbHbIA UCCNeaoBaTenbCkuii Meau-
UMHCKUIA LeHTp Poccuiickol akagemumn Hayk, T. Tomck, Poccust’

Poccus, 634050, . Tomck, nep. KoonepatueHelii, 5. E-mail: nv-vasilev@mail.ru’

CunBMpCKMiA rocyaapCTBEHHbIM MEQULIMHCKUIA yHMBEPCUTET, T. ToMck, Poccus?

Poccusi, 634050, r. Tomck, MOCKOBCKMI TpakT, 22

AHHOTaUuA

Llenb nccnepgoBaHus — JEMOHCTPALMSA PEAKOIO KIMHUYECKOTO Crlyyasi MOSIMHEON a3y, acCoLMMPOBaHHOM
¢ GIST, obbeauHstowein 3 3rokavyecTBEHHbIX HOBOOOPa3oBaHMs pa3nMYHoOM fiokannaaumm n TKaHeBOro Npo-
ncxoxaeHnsi. HayuHblin MHTepec Bbi3BaH HEOOXOAMMOCTbLIO M3yYEeHUS NMONMHEOoNNasunii, acCoLMMPOBaHHbIX
¢ GIST, koTopble BO3MOXHO 00bsicHUTb kKoHuenunen M.G. Rodriquenz et al. (2016), npegnonaratowie oco-
Oyto pornb conuTapHon GIST B noTeHumManbHOM pa3BuUTUKM nonnHeonnasun. MaTtepuan u metoabl. Mounck
COOTBETCTBYHLLMX UCTOYHMKOB Npomnasoguincs B cuctemax Medline, Cochrane Library, Elibrary, Bkntouanucb
ny6nukauum ¢ sHeapsa 2009 . no okTa6pb 2019 1. 13 507 HanaeHHbIX uccrnegoBaHuin 21 6binv UCNONb30BaHbI
AN HanMcaHus cuctemartumyeckoro ob3opa. PesynbTatbl. Ha cerogHAWHMA AeHb (DEHOMEH NnonuHeonna-
31K OOCTaTOYHO LUMPOKO pacnpocTpaHeH. B GonbLUMHCTBE criyvyan nonuHeonnasvum npeacTtaBneHbl ABYMst
ONyXOornsiMU, N OTHOCUTENBHO peaku HabnoaeHus, BkrtovatoLme bonbLuee Yncno HopoobpasosaHuin. Cpeau
BCEX NEPBUYHO-MHOXECTBEHHbLIX OMyXOfie Halle BHMMaHue MpuBreKna noriMHeonnasns, cogepxawas
GIST. O6blvHO HOBOOGpa3oBaHus, codeTarowmecs ¢ GIST, nokanuayTcs B Kenyao4YHO-KULLEYHOM TpakTe,
a TaKkke OHW BCTPEYalTCs B OpraHax MOYEBbIAENUTENBHON CUCTEMBI, KEHCKOWM MONOBON cdhepbl, B LUTO-
BUAHOW Xernese, MOMOYHOM Xernese, nerkux, anvkax. 3aknroyeHue. MNpeacraBneHHbIN KITMHUYECKUIA criyyai
[EMOHCTPUPYET JOCTATOYHO peaKoe SABMIEHME MONMHEONa3nm, KOTopoe obbeamHsaeT 3 3NoKayeCTBEHHbIX
HoBOOOpa3oBaHusi, B ToM umcne GIST npsamon kuwkun. MpumedaTeneH TOT dakT, Yto nepsuyHasa GIST B
NpsIMON K1LIKe pa3BuBaeTcsi B 4 % cny4daes.

KnioyeBble crioBa: NepBUYHO-MHOXECTBEHHbIE 31I0Ka4eCTBEHHbIE OMyXOoJsiv TONICTOM M NPSAMOW KULLKM,
GIST, noTeHuMan 3110Ka4eCTBEHHOCT!.

POLYNEOPLASIA ASSOCIATED WITH GASTROINTESTINAL
STROMAL TUMOR: LITERATURE REVIEW AND CASE REPORT

N.V. Vasilyev', V.A. Markovich', I.G. Frolova', R.V. Ermolenko’,
A.A. Maltseva?, O.l. Kovalev?, P.O. Lyutikova?

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences,
Tomsk, Russia'

5, Kooperativny Street, 634050-Tomsk, Russia. E-mail: nv-vasilev@mail.ru’
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Abstract

The purpose of the study was to demonstrate a rare clinical case of polyneoplasia associated with GIST,
combining three malignant neoplasms of different nosological affiliation and different tissue origin. Scientific
interest is caused by the need to study polyneoplasia associated with GIST, which can be explained by
the concept of Rodriquenz M.G. et al. (2016), suggesting the special role of a solitary GIST in the potential
development of polyneoplasia. Material and Methods. The search for relevant sources was carried out in the
Medline, Cochrane Library, Elibrary systems, includibg publications from January 2009 to October 2019. Of the
507 studies, 21 were used to write a systematic review. Results. In the vast majority of cases, polyneoplasia
is represented by two malignant neoplasms in a single patient. Primary multiple metachronous and primary
multiple synchronous tumors with three or more tumors are observed very rarely. Among all multiple primary
tumors, our attention was drawn to polyneoplasia containing GIST. A neoplasm associated with a GIST is
localized mainly in the gastrointestinal tract, and also occurs in the organs of the urinary system, female
genital system, thyroid gland, breast, lungs, and testicles. Conclusion. This clinical case is a rather rare
phenomenon of polyneoplasia associated with GIST of rectum, which combines three malignant neoplasms.
It should be noted that primary GIST in the rectum occurs in 4% of cases.

Key words: primary multiple malignant tumors of the colon and rectum, GIST, malignancy potential.

Beenenne

SIBJieHUME TOJNWHEOIUIA3UU BIIEPBBIC OMUCAHO
B nuteparype T. Billroth B 1889 r. [1]. [Ipupona
OTryxoJieid, GOpMHUPYIONINX TOJTHHEOIUTa3HI0, Yallle
SMUTETHAIbHAS, OJJHAKO HAPSALY C SIUTEINATHHBIMHU
mporeccaMu ee MOryT (popMHUpPOBaTh ME3CHXUMAIIb-
HbIE, HEUPOIKTOAEPMATIbHBIE OIYXOJIH, HOBOOOPa30-
BaHUS KPOBETBOPHOH TkaHU. Omyxonu, oOpa3yromrie
MTOJIMHEOTIIa31I0, KaK MPaBHUII0, UMEIOT Pa3IndHyIo
JIOKAJIN3aIUI0 ¥ XPOHOJOTHYECKH Pa3BUBAIOTCS CH-
MYJIBTaHHO (OJTHOBPEMEHHO), CHHXPOHHO (B TICpHOJ]
BpPEMEHH, OXBATHIBAIONIMN 6 MEC) WM METaXpPOHHO
(BTOpas OImyX0JIb BO3HHUKACT CITyCTS 6 Mec). AHamu3
JUTEPaTypbl TIOKA3bIBACT, YTO JaHHBINH (EeHOMEH J10-
CTaTOYHO MIMPOKO pacmpocTpaHeH. B OonbiinHCcTBE
CITy4aeB IOJIMHEOTIA3UH MPEICTABICHBI 2 Oy XOJISIMH
Y TOBOJIBHO Pe/IKHM HAOITIOICHN S, BKITIOUAIOIITHE 0OITh-
1ee Ynciio HoBooOpazosanuit [1].

Cpenu Bcex NepBUYHO-MHOKECTBEHHBIX 3JI0Kave-
ctBeHHbIX onyxoiei (IIM30) namie BHUMaHUE MTPH-
BJIeKJa TnonuHeoruiasus, conepxamas GIST. Taxoi
HHTEpeC OOBSICHEH CIICAYIONIMM OOCTOSTENLCTBOM:
comtacHo koHuenuuu M.G. Rodriquenz et al., Hanu-
yue GIST sBnsiercs pakTopoM, 00yCIOBIMBAIOLIINM
BBICOKUU PUCK BOBHUKHOBEHUS BTOPOU OMyXOJH [2].
Oco0as pons GIST, mo muennio M.G. Rodriquenz
et al. (2016), no3BoJsgeT paccMaTpUBaTh €€ Kak
«CTOPOXKEBYIO» OIMyXOJb («sentinel tumory), curHa-
JTU3UPYIOIIYI0 O MOTEHIHATHLHOM (hOpMUpOBaHHUU
royimHeorTa3uu [1].

Lenbio ucciaenoBanus SBUIACH JEMOHCTpAIIHS
PEIKOTO KJIMHUYECKOTO Cydasl MOJUHEOIUIa3HH, ac-
conmupoBanHol ¢ GIST-omyxomnbro, 00BeTUHSIONICH
TPH 37I0Ka9€CTBEHHBIX HOBOOOPA30BAHUS PA3THIHOMN
JIOKAJIN3allMU ¥ TKAHEBOTO MTPOUCXOXKICHUSI.

Knunuueckoe naoniooenue

Hayuenmxka b., 60 1em, oopamunacy 6 HUU onko-
noeuu Tomcxoeo HUMIL] 6 utone 2016 2. ¢ socanobamu
HA CKIOHHOCMb K 3aNOpam, Memeopusm, JLOHNCHblE
bonesHennble no3viebl K deghekayuu, Ouckompopm 6
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obnacmu npAMOU KUWKU, KPOBIHUCHbIE 8blOeeHUs
U3 NPAMOU KUWKU U NONOBBIX NYMeELL.

Lpu Y3U opeanos manoco masza (6.07.16): mamxa,
pasmepamu 48 %42 %54 ymm, pacnonodicena 8viCoxo,
OmKJIOHeHa Knepedu u enpaeo. Konmypwsl uemxue,
posnvle. Muomempuii oughghyzno-pasnopoonslii.
Cpeounnoe M-3x0 cocmaguino 3 Mm, Ymo coomeem-
cmeyem nocmmenonayse. Llletika Mamxku HOpMAIbHBIX
pazmepos. Ce0600HOU HCUOKOCTIU 6 MATIOM MA3Y He
8blA61€HO. B npoexyuu 3a0uell cmeHKu eiazaniuuyd
onpeoensemcs conuonoe obvemroe obpaszosanue,
pasmepamu 98 X78 X85 mm, ¢ Hepo8HbIMU KOHMYPA-
MU, CpeoHell HX02eHHOCMU, C XOPOUO BbIPANCEHHBIM
KPOBOMOKOM, HEOOHOPOOHOU CIMPYKMYPb.

Ilo oannvim MPT opeanos manoeo masa ¢ KoH-
mpacmuposanuem (7.07.16): 6 npoexyuu 3a0mneti
CMeHKU 81a2anuya U3y aiu3upyemcs MAeKoOmKkanoe
onyxonegoe oopazosanue, pazmepamu 79x77x96 yum,
BEPXHULL NOTIOC KOMOPO20 OMMECHAEM WeliKy Mamku
86epX U Knepeou, HAPYICHBI 3e8 cOasieH ONnYXoIbio
(puc. 1). Onyxonv pacnpocmpansiemcs Ha pemposa-
CUHAIBHYIO U NAPAPEKMAIbHYI0 KIIeMYamky, ommec-
HAem CpeoHe- U HUNCHeAMNYIAPHbIU OMOeibl NPAMOLL
KUWKU K3A0U, NPU DMOM He 8U3YaNU3UPYemcs 2paHuyd
Mencoy HOBOOOPA30GANHUEM U HAPYICHBIMU CLOAMU
CMeHKU Kuwku Ha npomsidcenuu 53 mm (puc. 2).
B yenmpe cmpyxkmypa onyxonu HeoOHopooHas, 3a
cuem yuacmko8 ¢ UHMEeHCUBHOCMbIO CUSHANA, COOM -
8eMCMBYIOU 20 HATUYUIO HCUOKOCTU (8ePOSINHO,
norocmu pacnaoa). Ilpu konmpacmuom ycuieHuu
ONYXONb UHMEHCUBHO HAKANIusaem KoHmpacm. B
peacume DWI obpazosanue umeem cunepunmencus-
Hblll cuenan. B obracmu pekmocuemouonoz2o omoena
TMOACMOU KUWKU ONpedensemcs: 6mopoe 00bemHoe
obpazoeanue, cyscusarujee npoceem 0OpeanHd Hd
npomsidiceruu 60 Mm. 3anonnennviii MOUEBOl NY3biPob
umeem yemkue KOHMypbl U HOPMANbHYIO MOIUUHY
CMeHOK. 3axniouenue: Onyxonb CMeHKU 61A2aNULYdA C
806IeUCHUEM NPAMOU KUWKU, NOOO3PEHUE HA ONYXOIlb
PEKMOCUSMOUOHO20 OMOELA MOACMOU KUWKU.
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Puc. 1. MP-Ttomorpamma 6onbHow b. B carutTanbHOM npoekumm.
Busyanuamnpyetcs onyxonb (2 cTpenku) B NpOEKUMnN 3agHeln CTeH-
Kv Bnaranuiia. B npocsete CMrMOBMAHOW KWLLIKM onpedenseTcs
BTOpOe HOBOOGpa3oBaHue (3 cTpenku)

Fig. 1. MRI of the patient B in the sagittal projection. The tumor is
visualized in the projection of the vagina posterior wall (2 arrows).
Second tumor is observed in the sigmoid opening (3 arrows)

Ipu sudeoxononocxonuu (11.07.16): 6 nuoicne-
AMRYIAPHOM omoene NPAMOU KUWKU o nepeoHell
cmeHKe onpedensdemcs codgileHue u3gHe, NPomsi-
JrceHHocmbio 00 60 MM, cauzucmas He usMeHeHd.
B pexmocuemouonom omoene, na 20 cm om auyca,
no 1e6ou cmenke onpeoensemcs 0O00Yeoopa3HAsL
onyxonw, ouamempom 00 50 mm. Ha 27 cm om anyca —
noaunosuonoe obpazosarie, ouamempom 0o 20 mm,
Ha OTUHHOU MOJICOU HOJICKe. 3aKaouenue. Onyxonnb
PEKMOCUSMOUOHO20 OMOeA MOLCOU KUK, MATUe-
HUBUPOBAHHOE NOUNOBUOHOE 00PA308AHUE CULMOBUO-
HOU KUWIKU, COABleHUe NPAMOL KUWKU U3BHE.

Ilo pesynomamam 06ciedo8anus yCmanogien
cnedyrowuti ouazrnos: IIM30: onyxons pekmocuemouo-
HO20 omoena mojicmot KUK, NoIUR08UOHOe 00paso-
8aHUe CUSMOBUOHOU KUWIKU, COABNeHUe NPIMOU KUWKU
U36He ONYXOIbl0, UCXO0sWel U3 CIMEeHKU 61a2anuuyd.
18.07.16 svinonnerno onepamusHoe 6MeuiamenbCmeo.
Tpu unmpaonepayuontoii pegusuu 8 0O1ACMU PEKMO-
CUSMOUOHO020 OMOENA MOICMOU KULUKU ObLIA 8bIABNEHA
nepeas onyxoiv, 6mMopas — u3 OPIOWHOU NOIOCMU He
onpeoensemcs. B ceasu ¢ nanuuuem IIM30 peweno
8bINONIHUMb MYIBIMUBUCYEPATILHYIO PE3EKYUIO OP2AHO8
Manoeo masa. B eournom bnoxe c 6puvidcetikott Moounu-
308aHbL CUSMOBUOHAS KUUKA, KOMOPAsL Nepeceyena 8
npeodenax 300posvix MKAHeU, MAMKA ¢ RPUOAMKAMU U
npAMAs KUWKA 8 Npedenax napapekmanbHoll acyuu
00 yposHs mazosoti ouagpazmol. Ha npomesxcnocmuom
smane onepayuil, 8 npeodeax 300pPosvlx MKaHel Moou-
JIU306AHBL AHATLHBIN OMOE NPAMOU KUK 8 eOUHOM
O10Ke ¢ 3a0Hell U RPOKCUMATbHBIM OMOelamu nepeoHell
cmenku erazanuwa. B neeoii nooszoownotl oonacmu
cghopmuposana KoHeuHas Ko1oCmomd.
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Puc. 2. MP-Ttomorpamma 6onbHol b. B akcnanbHOW NpoekLuu.
Busyanusupyetcs onyxonb, MHpUALTpUpYyoLWwas peTposarnHans-
HYI0 1 NapapekTanbHyto KNeT4aTky U OTTECHSAOLAsA NPAMYIO
KWLLIKY K3a4M, Ha 3TOM (DOHE He MPOCNexXMBaETCs rpaHuLIa Mexay
OMNyXOsbi0 N HAPY>KHOW CTEHKOWN KMLLKU
Fig. 2. MRI scan of patient B. in axial projection. Tumor infiltrating
retrovaginal and pararectal tissues and compressing the rectum
posteriorly is visualized.The border between the tumor and the
outside wall of the rectum is not seen

Maxkponpenapam: 6 pexmocueMouoOHoM omoeine
MOACMOU KUWKY, RO Ne60l cmence umeemcs Onioo-
YeobpasHas onyxonb, OUAMEMpPOM 5 CM, MAKPOCKO-
nuyecKu ¢ uHeasuell 8 mvluieunwlll ciou. Ha 8 cm
NPOKCUMATbHEe NePEOLl ONYXOAU, HA CAUIUCTOU 000-
JIOUKE CUSMOBUOHOU KUUKU PACHOTONCEHO NOTUNOBUO-
Hoe 0bpazosanue, OTUHOU 6 CM, C WUPUHOU OCHOBAHUSL
— 1,5 cm. B nusicneamnynaprom omoesne npsamou KUUKY
umeemcst onyxoiv, ouamempom 11 cm, ucxooawas uz
ROOCTUZUCTIBIX CTLOEB, C CYIHCEHUEM NPOCEEMA KUUUKU
Ha npomsidicenuu 6 cM, ¢ pacnpoCmpaHeHuem Ha 3d-
OHIOI0 CMEHKY 61d2anud Ha Y4acmke niowaovio
2,1 %3 cm, Ho be3 unsazuu cauzucmou 000N0YKU KAK
KUWUKU, MAK U 81a2aauud.

Tpu cucmonozuueckom uccied08anuu ONYXoib pex-
MOCUSMOUOHO20 OMOENA TMOACMOU KUUKU HOCTPOEeHA
CAAOONOIUMOPPHBIMU KIemKaAMU, 00pazyiouumu
MHO2OYUCTEHHbLE NCegOodicere3ucmble, KpUbpo3Hbvie,
COCOUKOBLLE CIMPYKIMYPbL, JIeHCAUUE 8 YMEPEHHOUL 60-
JIOKHUCMOU COCOUHUMETbHOMKAHOU cmpome (puc. 3).
3axnmouenue: ymepennooudpepenyuposannas adeHo-
KapyuHoma ¢ uxneasuell 8 mviuteynulil ciou. Onyxons
CUSMOBUOHOU KUUWIKU PACNONIONCEHA 8 NPE0enax Cu-
3UCMO 000I0UKU U NPEOCMABLeRA CLADONOAUMOP G-
HbLMU KILeMKAMU, 00PA3VIOWUMU NPeuMyuecimeeHno
ncesdooicenezucmole cmpykmypol (puc. 4). 3axnoue-
HUe. 8blCOKOOUphepeHyupo8anHas a0eHOKapyUHoOMd
CUSMOBUOHOU KUWIKU (8 npedenax cauzucmoi ooo-
JI0YKU) HA hore myOVIAPHO-8OPCUHHUAMOU AOEHOMbL C
oucnaasueil [I-11I cmenenu. Onyxons npamou KUWKU
nOCMpoena ciabonoTUMOPHHLIMU 8ePEMEHOBUOHbI-
MU KIemKAMU C Y3KUMU U 0BATbHO-EbIMSIHYMbIMU
HOpMOXpoMHbIMU s10pamu. Knemxu obpazyiom nyuxu,
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Puc. 3. MukpodoTto. YmepeHHoandgepeHLMpoBaHHas aaeHo-
KapLMHOMa PeKTOCMrMOMAHOro oTAena ToncTon kuwwkn. Cnabo
nonMMopdHble KNeTku obpasyloT MNCeBAoOXeNe3ncTble, Kpu-
6po3Hble, COCO4KOBbIE CTPYKTYpbl. OKpacka reMaToKCUIIMHOM 1
3031HOM, x10
Fig. 3. Microphoto. The moderately differentiated adenocar-
cinoma of rectosigmoid colon. Mild pleomorphic cells form
pseudoglandular, cribriform, papillary patterns. HxE (hematoxylin
and eosin staining of the pathology slide), x10

Puc. 4. MukpodoTo. BeicokognddepeHunpoBaHHas ageHo-
KapLuMHOMa CUrMOBMAHOW KnLku. Cnabo nonmmopdHble KNeTkn
obpa3sytoT nceBaoxeneancTble CTPyKTypbl. OKpacka reMaTokcu-

TIMHOM ¥ 303MHOM, %10

Fig. 4. Microphoto. The high differentiated adenocarcinoma of

sigmoid colon. Mild pleomorphic cells form pseudoglandular
patterns. HXE (hematoxylin and eosin staining of the pathology

slide), x10

Puc. 5. MukpogoTto. GIST-onyxonb npsimoit kuwwku. Cnabo nonu-
MOpdHblE BEPETEHOBUAHBIE KIETKM 00pasytoT My4ku, BUXpeBble
CTPYKTypbl. OKpacka reMaToKCUIIMHOM 1 303MHOM, %20
Fig. 5. Microphoto. GIST tumour of rectum. Mild pleomorphic
spindle cells form the fascicular and storiform patterns. HxE (he-
matoxylin and eosin staining of the pathology slide), x20

CUBWPCKW OHKONMOMUYECKWW KYPHAT. 2020; 19(2): 140-146

suxpesvie CMpyKmypul, 00NbKU, HEMHOSOUUCTEHHbIE
nanucaowl, nexcauue 8 CKYOHOM PbIXJIoM MAMPUKCe
(puc. 5). Habmooaromes obuupnvie oyazu Hekposa.
Ommeuaemcsi GblCOKAS MUMOMUYECKASL AKIMUBHOCHIb
(MU 4/50). Ilpu ummyHO2UCTOXUMUYLECKOM UCCTIEN0-
BaHUU ONYXOLEBbIE KIeMKU OUPDPY3HO IKCnpeccupyrom
DOG-1 (clone SP31, Spring Bioscience), CD34 (clone
OBEnd 10, Dako). Ki 67 (clone MIB-1, Dako) — sxc-
npeccus 6 ~8 % onyxoneguvix kiemox. Omcymcmeyem
axcnpeccusi S-100 (noauxnonanvroe, Dako), Desmin
(clone DE-R-11, Novocastra), SMA (clone 144, Dako),
Cytokeratine AE1/AE3 (clone AE1/AE3, Dako), CD117
(c-kit) (Polyclonal, Dako). 3axniouenue: GIST npsamoii
Kuwiky 6b npoenocmuueckoti epynnot (MAKCUMATbHbIL
pasmep onyxonu — 11 cm; MU — 4/50) ¢ unsasueii 6
CMeHKy e1azanuya.

OkonuamenvHulll OUA2HO3: NEPEUUHO-MHONCEC-
meennas 3nokavecmeennas onyxons: 1) GIST npsamou
Kuwiku 6b npocHocmuueckol epynnul, ¢ npopacma-
Huem 6 cmenky enazaruwia IIIB cmaouu (T4NOMO),
2) ymepennoouppepenyuposannas adeHoKapyuHo-
Ma peKmocuemMouono20 omoend moacmou KUmKU ¢
unsazuetl 8 mviweunsii cioi I cmaouu (T2NOMO);
3) svicokooughgepenyuposantas adeHoKapyuHomd
CUSMOBUOHOU KUWIKU (68 npedenax Cauzucmou 0oo-
nouxu cmenku xkuwxu) I ecmaouu (TINOMO) na gone
MyOYIAPHO-BOPCUHYAMOU A0EHOMbL ¢ OUCnaasuell
111 cmenenu.

Ilocneonepayuonnviii nepuod npomexan Oe3
ocnoxcruenuti, 31.07.16, na 13-e cym nocne onepayuu
bonvHas evinucana uz cmayuonapa. Pexomendosarno
npogederue mapeemuou mepanuu (Mmamunu6) no
MeCmy Hcumenbcmed.

Oo6cy:xneHue

lacTpounTecTHHANBHAS CTPOMAJbHAsI OIYXOJIb
(GIST) — nHanbonee wyactast MATKOTKaHasl OIMYXOJb,
pa3BUBAOIIASACS B JKEIYAOYHO-KHIIEYHOM TPAKTE
(KKT) [3]. Cpenu 31m0Ka4eCTBEHHBIX HOBOOOPA30Ba-
Hull nuiesapurensHoro Tpakta GIST BcTpedaercs B
0,1-3 % cuyuaes, yaie BCEro mopaxas >KeIyloK
(60-70 %), pesxe Tonkyto kuiky (30 %) 1 MeHee YeM B
5 % city4aeB — CHTMOBH/IHYIO U TIPSAMYIO KMIIKY [3—7].
OnucaHbl cllydad 3KCTPa-TaCTPOMHTECTHHAIBHBIX
GIST, xoropsie cocrasmsitor meree 10 % [8].

Ji1st oripenienieHns cTeneHn OMOIOTUIECKON arpec-
cuBHocTH GIST cymiecTByeT MHOXeCTBO cxeMm. B
2013 ©. 114 UCNONIB30BAHNUS B IOBCETHEBHOM MTPAKTHUKE
BO3 pexomennobana cxema M. Miettinen, J. Lasota
(2006), 6azupyrorasicst Ha OIICHKE 2 TTapaMeTpoB (pas-
Mep OITyXOJIEBOT'O y3J1a U MUTOTHYECKAast aKTUBHOCTB )
n noapazaenstomas GIST na 8 nmporHocTuueckux
IPYyII, COOTBETCTBYIOMIMX Pa3HbIM IOTEHLHAIAM
3JI0Ka4eCTBEHHOCTH: 1, 2, 3a Tpymnmsl — qo0pokade-
CTBEHHBIN MOTEHIIHAN; 4 TPyIIa — HEONPeIeIeHHBIH
noreHima; 3b, 5, 6a, 6b MPOrHOCTUYECKUE TPYIIITHI —
3JI0Ka4eCTBEHHBIN noTeHnunan [9]. Meracrasupyet
GIST npeumymectBenHo B nedeHs (78 %), 3a0pro-
HIMHHOE MTPOCTPaHCTBO (56 %) u pexe B muMpaTude-
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ckue y3ibl (22 %) [2]. Yame GIST BctpeuaeTcs kak
COJMTAapHOE 00pa3oBaHHE, HO 3Ta OIyXOJIb MOXKET
OBITH ¥ KOMIIOHEHTOM TONuHeoru1a3uu. 11o manHeM
M.G. Rodriquenz et al. [2], Takoe coueTaHue Ha-
Onrofaercst B JOCTAaTOYHO IIMPOKOM HHTEpBajiIe — B
4,5-43 % ciydaeB; Apyrue aBTOPbI OMUCHIBAIOT 3TO
SBIIEHUE CYIIECTBEHHO pexke — B 9-27 % [10-14].
[Honuneomnasus, accounnposannas ¢ GIST (ITAT),
peske npeacrasieHa cyryoo GIST, npu ee nepBu4HO-
MHOXECTBEHHOU (hopme — 110 2,5 % [2], B OonbiunH-
CTBE CIIy4aeB — 3TO KOMIUIEKC OIyXOJIEH pa3HOro
ructotuna [2, 14, 17]. IIM30 ¢ GIST game BcTpeya-
etcs cpeau xeHiuH (61 %). B Bo3pacTHOM acnekre
[TAT" pa3zBuBaeTcst NPEMMYLIECTBEHHO y MOMXKHUIIBIX
moael (6—7 mekama JKW3HH), CPETHUN BO3pPACT MPH
aTOM cocTasiseT 68 ner [2, 15].

Omyxomnu, coctapistomue [TAT, ucxomsar usz op-
raHOB MUIIEBapUTeNbHOU cuctemsl B 17,1-37,9 %
[16]. l'acTpouHTECTUHANIbHAS CTPOMAJIbHAS OITYXOJIb
B cTpykType [IM30 00bIYHO npecTaBiena 3iokade-
CTBEHHBIM BapuanToM (3b, 5, 6a, 6b mporuoctuueckue
rpymmsl) — B 78,3 % 1 B OOJIBIIMHCTBE CIy4yaes JIO-
KaJM3yeTCsl B OpraHax MHUILIEBAPUTEIILHON CUCTEMBI:
xemynke (59 %), Torkoit kumke (29 %), cambHUKe
(5 %), npsimoit kuike (4 %) u menbie 1 % B anyce,
MUIIEBOTHO-KEIYIOYHOM COEeTUHEHUU [2].

Xapakrepu3syst HOBOOOpa30BaHUsI, COUETAIOIIHECS C
GIST-omyxoubto, 11e71eCO00Pa3HO OCBETUTH CIICIYOIINES
XapaKTePUCTUKH CHHXPOHHOW MIIM METaXpOHHOM OITyX0-
JIM — HOTEHLMAJ 37I0KaueCTBEHHOCTH, HO30JI0OTHUECKYTO
(dbopMy, OpraHHYIO MPHUHAAIEKHOCTH. B OonbmInH-
CTBE CIIy4aeB BTOPAasl OMYyXOJb UMEET AMUTEIHAIbHOE
npoucxoxaenue, B 10-35 % ciay4daeB oHa sBiseTCS
350KauecTBeHHOH [5, 17]. [IpeuMyiiecTBEeHHO HOBO-
obpazoBanwms, coderatomieecs ¢ GIST, nmokanmmsyrores
B KETyJOYHO-KUILIEYHOM TPaKTe, a TaK’Ke B OpraHax
MOUEBBIICIUTEILHON CUCTEMBI, JKEHCKOH TOJI0BOM ce-
PbL, B IIUTOBUTHOM *eJie3e, MOJIOUHOM *keJie3e, JIeTKUX,
smukax [17]. B 83 % ciygaeB ructotu coueraromeiics
OITyXOJIH TIPE/ICTABIICH aJICHOKapIIMHOMOH [5].

Cpenu Me3eHXHUMalbHBIX HOBOOOpa3oBaHUH,
tdhopmupytrommx [TAL, mpUCyTCTBYIOT OITyXOJH, IIO-
paXkarolue CKelleT, MATKHEe TKaHH, 3a0pIOMHHHOE
npocTpancTBo. OHU MOTYT OBITH Pa3TUYHOTO THCTO-
TUMA: 3I0Ka4YeCTBEHHBbIE HOBOOOPA30BaHUS — DHJIO-
MeTpHaJIbHasl CTPOMaJIbHAsI CApPKOMa, STTUTEIHON THAS
nelioMHocapKoMa, 0CcTeocapkoMma, BelOyXaromas
nepmaropubpocapkoMa, CHHOBHATIbHAS CapKoMa,
neaudepeHInpoBaHHAS JIUTTOCAPKOMA, aTUITYeCKast
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AHHOTauus

AxTtyanbHocTbk. ConutapHas hnubposHas onyxonbs (CPO) — peakas meseHxmmanbHas onyxons pmubpobna-
ctuyeckon npupogel. ObwenpuHaTon knaccndukaumm CPO He cyuectByeT. OCHOBHLIM METOAOM JleYEHUS
6onbHbIX ¢ CPO aBnseTcs xupypruyeckuin. Peuname 3aboneBaHns Bo3HuKaeT B 2—14 % HabniogeHwn. MNpu
BO3HMKHOBEHMW peuyamnBa Lienecoobpa3Ho NOBTOPHOE ONepaTUBHOE BMELLATENbLCTBO, MOCKOMNbKY ansrep-
HaTVBHble MeToAbl NnedeHns manoaddekTneHbl. MeHee Yyem y 5 % BOmnbHbIX B KMMHUYECKOW KapTuHE Ha
NepBbIV NNaH BbIXOAAT ABNEHNSA CTOVKOW MMMOrMMKEMUK, NoKa3aTenu Bo3BpaLLaloTcs K Hopme Ha 2—4 AeHb
nocne yganenus onyxonu. OnucaHme knuHu4veckoro cny4as. bonsHas K., 53 nert, rocnutannsmposaHa B
TopakanbHoe otaeneHne MHNOW um. MN.A. TepueHa 01.11.16 B TSXenom COCTOAHUN, YPOBEHb CO3HAHUS —
conop. TAXeCTb COCTOSIHWS 0OyCnoBneHa CMHAPOMOM CAABIIEHNS U CMELLIEHWS CTPYKTYP CPeAOCTEHNS BNEBO,
[blXaTenbHOM HEJOCTAaTOYHOCTbLIO: aHeMUER, rkemmuen 1,2 MKMonb/Mn. YCTaHOBMNEH ANarHo3 ¢ NoMoLLbo
UMMYHOTMCTOXUMNYECKOTO NCCreA0BaHNs: conutapHas hnbposHasi onyxorb, 3NokavyeCcTBEHHbIN BapuaHT. B
npegonepauvoHHOM Neproae C Lienbio NogaepXaHns ypoBHS rMYKeMUM B Npeaenax HopmarnbHbIX 3Ha4YeHNn
npoBoaunack HenpepbiBHas UHAY3ua pactsopa 10 % rnoko3sbl, 06wWmi 06bEM MHY3MKN B CyTKM COCTaBU
10 n, 4TO NO3BONUNO NoAAEPXKaTb MUKEMUIO B MPeAenax HopManbHbIX 3HavyeHun. bonbHasa onepupoBaHa
B MHNOW nm. MepueHa B 06bEMe yaaneHus onyxonun npaBoro reMmtopakca ¢ aTunu4Hon pesekuuen cpea-
Hel 1 HWXHeW Jonen npa.oro nerkoro. B nocneonepauvoHHOM nepuoge rmyvkeMust HopMmanusosarnach, B
[OMONMHUTENBHOM NeYeHUn He Hyxaanack. 3aknydeHune. ConutapHasa ombpo3Has onyxorb — PeAKoe HOBO-
o6pa3oBaHMe Me3eHXUManbHON Npupoabl, NybnMkauum, NOCBsLLEHHbIE 3TON Npobneme, HOCAT B OCHOBHOM
onucaTternbHbI XapakTep, a OTCYTCTBME YETKMX AMArHOCTUYECKUX KPUTEPUEB U CTaHAaApTOB AMArHOCTMKM
obycnoBnvBaeT akTyarnbHOCTb ONUCaHNA OTAENbHbIX criydaeB. KnnHuyeckme nposisneHns 3abonesaHus 3a-
METHbI, KaK MpaBusio, B Criydae Hanuuust obpasoBaHuii 6onbLumx pasmepoB. [lokazaHo paHHee CBOEBPEMEHHOE
XVMpypruyeckoe yganeHne HoBoobpasoBaHMsA Npy NOAO3PEHWMM Ha CONUTapHYO PMBPO3HYD Onyxornb, Tak
Kak CO BpeMeHeM yCroBHO f06pokayecTBEHHOe HOBOOOpa3oBaHe MOXeT npmobpeTtaTthb 3rokavyeCTBEHHbIN
XapakTep 1 MeTactasmpoBaTb.

KnioueBble cnoBa: conutapHas (oubpo3Hasi onyxorib, NneBpa, XMPypPruyeckoe feveHue.

#=7 PsicoB AHppei BopucoBuy, abouhaidar@yandex.ru
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SOLITARY FIBROUS MALIGNANT TUMOR OF THE PLEURA
WITH ASSOCIATED HYPOGLYCEMIA: A CASE REPORT

A.B. Ryabov', O.V. Pikin', 0.B. Abu-Khaidar?

P.A. Gertsen Moscow Research Institute of Oncology — branch of the National Medical Research Center
of Radiology, Moscow, Russia’

3, Botkinsky Proezd, 125284-Moscow, Russia. E-mail: abouhaidar@yandex.ru’

N.N. Blokhin National Medical Research Center of Oncology, Moscow, Russia?

23, Kashirskoe shosse, 115478-Moscow, Russia?

Abstract

Background. Solitary fibrous tumor (SFT) is a rare mesenchimal neoplasm of fibroblastic origin. There is
no generally accepted classification for SFT. Surgery is the main treatment modality. Disease recurrence
occurs in 2—14 % of patients. Re-surgery is recommended to treat recurrence because alternative treatment
options are ineffective. Persistent hypoglycemia is observed in less than 5 % of patients, and values return to
normal 24 days after tumor removal. Case description. A 53-year-old woman was admitted to the Thoracic
Department of P.A. Gertsen Moscow Research Institute of Oncology with consciousness disorder at the level
of spoor. The severity of the disease was caused by the syndrome of compression and displacement of the
mediastinal structures to the left and respiratory failure: anemia, glycemia 1.2 pmol/ml. Immunohistochemical
examination revealed solitary fibrous tumor with evidence of malignancy. In the preoperative period, to maintain
the glycemia level within the normal range, continuous infusion of 10 % glucose solution was administered.
The total infusion volume was 10 liters per day. Tumor in the right hemithorax was removed and atypical
resection of the middle and lower lobes of the right lung was performed. In the postoperative period, glucose
levels were in normal limits and additional treatment was not required. Conclusion. SFT is a rare neoplasm
of mesenchymal origin. The lack of clear diagnostic criteria and diagnostic standards for the description of
individual cases remains relevant. Clinical manifestations of disease occur mainly in cases with large tumors.
Early timely surgical excision of the tumor in case of suspicion of a solitary fibroid tumor is recommended,
since over time, benign neoplasm may acquire a malignant behavior and metastasize.

Key words: solitary fibrous tumor, pleura, surgical treatment.

Conurapnast prudposnas omyxons (CDO) — penkast
Me3eHXHMaJIbHAs OTyXO0Jb GUOpPOOIacTHYECKOM TpH-
ponbl. IcTOUHHKOM OITyX0mH sBsieTcs: (pudposHas
cyomesotenuanbHas Tkaub [1]. [To qanHbIM HTEpa-
Typbl, COO auarHocTUpyIoT B 5 % cllydaeB OIyXo-
JIEBOTO MOPAKEHUsI IJIEBPBL. YacToTa BCTpeYaeMOCTH
TaHHOTO HOBOoOOpazoBanus — 2,8 Ha 100 000 oGce-
JTIOBaHHBIX, TUK 3200J1€BAEMOCTH MTPUXOAUTCS Ha JIHI
crapure 50 net [2]. OOmenpuHATON Ki1acCUPHUKAUN
C®O me cymecrByer. Hanbosee yacto BcTpedaercs
J0OpPOKaYeCTBEHHBIN BAPUAHT OILYXOJIH, PEXKE — 3J10-
KadecTBeHHBIN [3]. B mocnennem cirydae pasmepsl
OITyXOJIM OOBIYHO IMpeBbIaoT 10 cM B 1uamerpe ¢
MpU3HAKaMHU HHBA3UH B CYOIIJIEBPaJIbHBIE CIIOH JIETKO-
o, TpyAHOH cTeHKH, auadparmel. [1pu mmrensHoM
CYIIIECTBOBAaHUH MOXKET HAOIIONaThCs TpaHchopma-
s noopokadecTBeHHOTO Bapuanta CDO B 310Kade-
CTBEHHBIU C AUCCEMUHALIUEH 10 TUieBpe [4].

OCHOBHBIM METOAOM JieueHusI 00ibpHBIX ¢ CDPO
SIBIIIETCS. XUPYPrUuecKkoe BMeIIaTenbCTBO. Pennaus
3a00J1eBaHUs BO3HUKAET B 2—14 % HaOIIOAEHHH, Yalle
rpu 3nmokadecTBeHHOi popme CDO. Ilpu pa3zButun
penuanBa 1enecoo0pa3Ho MOBTOPHOE ONEPATHBHOE
BMEIATeIbCTBO, OCKOJIBKY AJIbTEPHATHUBHBIE METO/IBI
neyeHus: ManodpGeKTUBHEI [2].

Jus mudpdepentmansroii muarnoctuku COO mu-
POKO HCIIOJIb3YIOT UMMYHOTHCTOXUMHUYECKUI METO,
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ompezensisi SKCIPECCHI0 BUMEHTHHA M OTCYTCTBHE
AKCTIPECCHH IUTOKepaTHHA. [[aTorHOMOHUYHBIM TTpH-
3HakoM CDO sBisietcs skcnpeccus mapkepa CD34 u
MIPOTOOHKOTEHA bcl-2, 0TCYyTCTBYOIIAs IPU ME30Te-
JTUoMe U capkome [5].

Yame omyxosib MpoTeKaeT 0€CCUMITOMHO, U ee
BBISIBIISIIOT CITy4YaiHO MPH TIIAHOBOM PEHTI€HOJIOTHYE-
CKOM HccieoBanu. CUMITTOMBI 3aBUCST OT pa3Mepa
OITYXOJIM U CTETICHH IaBJICHHS Ha CMEKHBIE CTPYKTYPBL.
Menee uem y 5 % OONBHBIX B KIIMHUUECKON KapTUHE HA
MEPBBIN IJIaH BBIXOAT SIBJICHUS CTOMKON IMIIOIIHKE-
MUH BCJIEACTBHUE MPOTYKIIUH OITYXOJIbI0 HHCYTHHOIIO-
no6Horo dakropa pocta Il (curapom Jomx—IlorTepa),
KOTOPBIN coueTaeTcs C HU3KUM YPOBHEM HHCYJIMHA H
HHCYTHHOIIOM00HOTO (hakTopa pocta I. [Tokazarenn
BO3BpAIIAIOTCS K HOpME Ha 2—4 JIeHb TIOCIIC YIATICHUS
omyxonu. Y 10-20 % GonbHBIX 3a00JIeBaHUE COMPO-
BOXJIAE€TCSl TUIIEPTPO(YUUECKON ocTeoapTponaTuei —
cuaapom [Ipep Mapu—bambGeprepa BcnencTBue ru-
HEPIPOAYKIIMU OITYXOIIbIO FeNnaTonuTapHoro hakropa
pocTa WK THATypOHOBOM KUCIOTHI [2, 3, 6].

OneiT TOpakaiabHoro oraenenus MHUOU
uM. [LLA. T'epriena cocraBustor 34 GONBHBIX, OTe-
pupoBanHbIX 1o noBoxy CPO meBpsl. [IpuBonum
KIMHUYeCcKoe HaOmiofeHne OOJIbHON ¢ COMUTapHON
(hnOPO3HOH OITYXOJIBIO TUIEBPHI, COMTPOBOXKTAIOIIEHCS
CTOMKOM TUIOITTMKEMUEH.
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Kuaunnnyeckoe Ha0aoneHue

bonvnasa K., 53 nem, dvina cocnumanuzuposana 6
mopaxanvroe omoerenue MHUOU um. I1.A. I'epyena
01.11.16 6 mascenom cocmosanuu, ypogeHsb CO3HAHUSA:
conop. Taoicecmv cocmosiHust 00y c081eHa CUHOPOMOM
COAGIEeHUs U CMEeUeHUsi CIPYKIYP CPe0OCe s 871e60,
ObIXAMENbHOU HeOOCMAMOYHOCIbIO, aHeMuell (cemo-
enodoun — 87 2/n), eunoenuxemuen — 1,2 MKMOIL/MI.
Tocne snympugennozo 6sederus 40 % pacmeopa anio-
KO3bl CO3HAHUE CIMAOUIU3UPOBALOCH, OONbHAS CIMALA
00CMYNnHa KOHMAKMY.

U3 anamnesa: nepugepuyeckoe Hogoobpazosanue
npasozo nezkoeo, pasmepamu 3,5 %4,0%3,0 cm, enep-
gble ObLIO 6bIAGIEHO Y OONBHOU 6 o3pacme 28 jiem
Ha 0030pHOU peHmeeHozpaguu opeanos epyoHol
KJIemKU, NayueHmka 3a MeOUYUHCKOU NOMOWbIO He
obpawanace. B cessu ¢ ysenuuenuem pasmepos ony-
XONU U NosABIEeHUEM HCAL00 HA OMOBIUKY, c1abOCmb,
eunepmepmuio 00 37,9 °C u b6onv 8 epyonoil cmetke,
npoxoouna obciedosanue no Mecmy HCUmeibcmad,
20e OvLIa GLINOIHEHA MOPAKOMOMUSL CNPABd, OUON-
cusi onyxonu. I'ucmonoeuueckue npenapamol nepe-
cmompenvr 8 MHUOMU um. 'epyena, ycmanosnen
ouazHo3. conumapHas pubdpo3Has ONyxoiw, 310Kade-
CMBEHHbIU 8aPUAHM (2UCTNONIOSUHECKOE UCCTIe008aHUe
Ne AB 8984 1/on/uex). I'ocnumanuzuposana 0is 0o-
00CN1e008AHUSL U XUPYPSUUECKO20 Te4eHUS.

Ilo oannvim KT opeanos epyonoil kiemku ¢ KoH-
mpacmupoganuem (2.11.16). 6 npasom cemumopaxce
BU3YANUUPYEMCA MACCUBHOE 0ObeMHOe 00pa3osanue,
samewarougee gce neckoe (puc. 1). Iaemnwitl npaswiii
OpOHX cOasnen, cpeoHedoneBol U HUICHEOONe80l 00-
pbléaemcs NPaKmuyecKu cpasy nocie OmxoxHCOeHus.
Obpasosanue cmewaem cpedocmenue 81e60, Ommec-
HAem npasslil Kynoi oua@pazmol 6HU3 U cMewaen 3d
cuem 3mo2o neuersb Knepeou 61e60. B 1esom neckom 6
S5 u S9 eusyanuzupyromes cemepozentvie KUCO3HbLE
obpaszoeanus pazmepamu 14 um u 20 mm coomeem-

T: 0.8mm L: 10.8mm

02.11.2016 12:01:54

Puc. 1. KomnbtoTepHasi Tomorpadusi rpyaHoi KneTku u GptoLHom
nonocTn, poHTanbHbIN cpe3
Fig. 1. CT scan the chest and abdomen; frontal section
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cmeenno. 1lo dannbim Komniekchozo 0ociedo8anus
yemanognen kaunuveckuil ouaenosz: Conumaphas
Gubposnas onyxoib nieepvl CNpAsd, Memacmasvl 6
nesoe neckoe IV cmaouu (cT3INOMI).

B npeoonepayuonnom nepuode c¢ yenvio noodep-
HCAHUSL YPOBHSL 2IUKEMUU 8 NPedeax HOPMATbHbIX
3HayeHul npogoouLacy HenpepvieHas ungyzusa 10 %
pacmeopa, 2noKo3wvl, 00uull 00vEM UHY3UU 8 CYMKU
cocmasun 1011, 4mo no3eonuno nod0epiHcams 2IUKeMuio
6 npedenax HopManbHelx 3Haverull. I[lo danubim 0o-
HOJIHUMENbHBIX 1abopamopHbix mecmos. C-nenmuo —
0,41 ng/ml (peepencnvie snawenus — 0,78-5,2),
kopmuzon — 236,9 wmoav/n, uncyiun — 2 mxEO/mn
(pepeperchbie sHauenus — 3—27), onucanHvle me-
mabonuueckue UsMeHe s CEsI3aHbL ¢ NPOOYKyuell
UHCYTUHONOO0OH020 (haKmopa MACCUBHOU ONYXOIbIO
(cunopom Jloooc—Ilommepa).

16.11.16 6onvnoti 8 ycrosusx MHUOW um. I'epye-
HA 8bINONIHEHA onepayust 8 00véme yoanreHus: Onyxonu
nPasoeo eMumopaKca ¢ amunuyHol pezexyueti cpeo-
Hell u HudicHell doaell npagoeo neckozo. Ilpu pesusuu
6C10 NIEBPATLHYIO NOTOCMb GbINOTHAEH ONYX0Ne60e
HosooOpazosanue, pasmepamu 32,0%28,0x23,0 cm,
RIOMHO-9NACMUYHOU KOHCUCMEHYUU, NPAGoe jle2-
KOe pACHIACMAHO HA ONYXOdU, CMEUjeHo K3aou u
Mmeoduanvro. Onyxoinsb peIXaviMu CRAUKAMU CEA3AHA C
ouagppaemoii u ¢ KOCMAILHOU U MEOUACMUHATLHOU
niespoil. C nomMowpio cuugarouezo annapama 6ol-
noanena amunuunas pesexyus V u VII ceemenmosg
J1e2K020, dajiee Onyxob MOOUNUZ06AHA OM NepuKapod
U MeOUACMUHANLHOUL NAesPbL U YOAIeHd eOUHbIM 010~
KOM C pe3eyupoBanHoll NapeHxumou 1e2ko2o.

B nocneonepayuonnom nepuode yposenn enoxo3ul
KPOBU HOPMATUZ0BAILCA, HAMOWAK 9MOM NOKA3AMENb
pasHancs 4,9 MKMOIb/M, 8 QONONHUMETbHOU KOPPEK-
yuu 6onvHas He Hyscoanracs. Taxace npuuLiu K Hopme

Puc. 2. MukpodoTo. l'McTonornyeckoe nccnegosaHue: conutap-
Has pnbpo3Has onyxonb NMeBpbl (3MOKa4YECTBEHHbLIN BapUaHT),
ny4Kkn BepeTeHoobpasHbIX KMETOK C Hanmunem duryp Mmtosa.
Okpacka reMaToKCUIIMHOM U 3031HOM, X400
Fig. 2. Microphoto. Histological examination: solitary pleural
fibrous tumor (malignant type), spindle-shaped bundles of cells
with the presence of mitosis figures. Stained with hematoxylin
and eosin, x400
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Puc. 3. MukpodoTo. IMMyHOrMcTOXMMYecKoe nccneoBaHuve:
conuTtapHas mbposHas onyxosb NNeBpbl (3NoKa4YeCTBEHHbI
BapuaHT). MNonoxutenbHas peakumsa ¢ CD34 B kneTkax onyxonu,
%400
Fig. 3. Microphoto. Immunohistochemical study: solitary fibrous
tumor of the pleura (malignant type). Positive reaction of tumor
cells for CD34, x 400

Puc. 5. MukpodoTo. IMMyHorMcToxuMmyeckoe nccregoBaHuve:
conutapHas rbposHasi onyxornb MreBpbl (3MoKa4YeCTBEHHbIN Ba-
puaHT). MonoxuTensHasa peakums Ha CD 68 B kneTkax onyxonu,
x400
Fig. 5. Microphoto. Immunohistochemical study: solitary fibrous
tumor of the pleura (malignant type). Positive reaction of tumor
cells for CD 68, x400

Puc. 4. MukpodoTo. IMMyHOrMCTOXMMUYECKOE UCCrneaoBaHme:
conuTapHas ubposHas onyxonb MreBpbl (3MOKaYeCTBEHHbIN
BapuaHT). MNonoxuTensHas peakums Ha [JecMyH B KneTkax
onyxonu, x400
Fig. 4. Microphoto. Immunohistochemical study: solitary fibrous
tumor of the pleura (malignant type). Positive reaction of tumor
cells for Desmin, x400

™7
e

Puc. 6. MukpodoTo. IMMyHOrMCTOXMMUYECKOE UCCreaoBaHme:
conutapHas pmbposHasi onyxosb MneBpbl (3MoKa4YeCTBEHHbIN
BapuaHT). Peakuns Ha BUMEHTUH B KneTkax onyxonu, x400
Fig. 6. Microphoto. Immunohistochemical study: solitary fibrous
tumor of the pleura (malignant type). Positive reaction of tumor
cells for vimentin, x400

Puc. 7. KT opraHos rpyaHou knetku (18.01.17): Ha cepum akcnanbHbIX CpesoB
BW3YNN3NpPyeTCs OAMH U3 2 METacTasoB B JIEBOM MErkoM, B NpaBoM NErkom —

nocneonepaunoHHble N3MEHEHUA

Fig. 7. CT scan of the chest (18 Jun 2017): a series of axial sections show 1 of 2

metastases in the left lung; postoperative changes in the right lung

SIBERIAN JOURNAL OF ONCOLOGY. 2020; 19(2): 147-152
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nokazamenu C-nenmuoa — 1,25 ng/ml (pepepencuvie
snauenus — 0,78-5,2) u uncynuna — 3,7 mxEo/ma (pe-
gepencunvie 3navenus — 3-27).

Mopdghonoeuueckoe uccredosanue onepayuoHHo20
mamepuana (Ne A5 89838—45/on): nuzkooughghepen-
YUPOBAHHASL CAPKOMA C OOULUPHBIMU OYALAMU HEKPO3d,
8bICOKOU MUMOMUYECKOU AKMUBHOCMbIO, 8PACTNAHU-
em 6 noonasHubll pacmenm niespul (puc. 2). /s
onpeoenenus 2UCmozene3a onyxoau Ovlio npogedeHo
UMMYHO2UCoxXumudeckoe ucciedosanue (Ne89841\
on\uex): 3noKawecmeeHublll 8apuUarnm COIUMAPHOL
@ubposnot onyxonu (puc. 3—6).

Ha emopom smane neuenus, no nosody memacma-
muyecKuzx ouaeos & aiesom neekom (puc. 7) 9.03.17
0O0bHOU 8bINOIHEHA MOPAKOMOMUS Clesd, Npeyu-
3UOHHAA pe3eKyUsl 8epXHell U HUMCHel 001U 1e8020
71€2K020.

Cnycmsi 6 mec nocie 8bInUCKU ) OONbHOU NOBMOPU-
JIUCH DNU300bl 2UNOSTUKEMUL C NOMePell COSHAHUSL, NPU
xonmpoavhot KT ouaenocmuposano npoepeccuposa-
Hue 3a001e6anus 8 GUOe MHOICECTNBEHHbIX Dulame-
PATILHBIX MEMACMA308 8 1e2KUX, C YYEMOM MANCECMU
COCMOAHUS HA3HAYEHA CUMAIMOMAMUYECKds mepanisi
10 Mecmy dHcumenbCmea.

Oo6cy:xnenue

ConurapHas GuOpo3Has OMyXOlb — PEIKOe
HOBOOOpa30BaHNE ME3CHXHUMAJBLHON MPUPOILI, ITy-
ONMuKaIuy, TMOCBSIICHHBIC ITOM MpoOieMe, HOCST B
OCHOBHOM OIMCATEIbHBINA XapaKTep, a B OTCYTCTBUE
YETKUX JTUArHOCTUYECKUX KPUTEPUEB U CTaHAAPTOB
JIMAarHOCTHKH OTIMCAHKE OT/ICTBHBIX CITy4aeB OCTAETCS
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akTyansHbIM. Kitnangyeckne npossienus 3a001eBaHus
NPOSIBIISIIOTCS, KaK MPaBwio, B cly4yae HaIU4uus 00-
pasoBanuii 6onbIINX pa3mepoB. [Ipu sTom Haubosee
YaCTHIMHA MTPOSBICHUSIMH CYATAIOTCS JKAI00BI Ha 00JTh
B TPYOHOHM KIIETKe, HapylIeHne (DyHKIMH JIbIXaHWUs.
OcTteoapTpornaTus, XoTd U BCTpedaeTcs OTHOCUTENb-
HO yacto (B 10-20 % cimyuaeB), peaKo yKa3blBaeTcs
MAIMeHTaMi B Ka4eCTBE )Kallo0 W JMarHOCTUPYETCS
B Oonee mo3mame cpoku. [ 'mnormukemus ipu CDO
paclieHnBaeTCsl KaK MPOSBICHNE HEOIJIaCTUYECKOTO
CUH/IPOMA, YaCTOTa CUMIITOMHOW TMIIOITIMKEMHUN J0-
cturaet 4-5 %. N30pITouHOE KONuuecTBo npo-NPD2
IO TIPWHITAITY MEXaHU3Ma OTPHUIIATEIIbHON 00paTHOM
CBSI3M MPHUBOJAUT K IMOJABJICHUIO CEKPEIIMH TOpPMOHA
pocTta u, cleloBaTelbHO, MOJABIEHUIO CEKpEeInun
HNP®D1, onocpe1oBaHHO CHUYXKACTCSI CEKPELUsl HIO-
reHHoro uHcynuHa. Ha 2—4 neHp nocne ynanaeHus
OITYXOJIY TIOKA3aTeN BO3BPAIIAIOTCA B pehepeHCHbIe
3HaueHus. B npuBenenHom ciydae ypoeHb MP®D1
OCTaBaJICs MOHKEHHBIM uepe3 12 qHeit mocie nepBo-
TO dTara OTepaIfy, YTO MOXKET OBITh 00YCIIOBICHO
HaJIMYUEeM MeTa0OJMYEeCKH aKTHBHBIX 00pa30BaHUIA
B KOHTpJaTepalibHOM JIETKOM M OTpaXkaTh 3JI0Kaue-
CTBEHHBIN XapakTep 3a00JeBaHusl.

Taxum 06pazoM, IpH MOJO3PEHUH Ha COTUTAPHYIO
(huOpO3HYIO OITyXO0Jb TTOKA3aHO paHHEe XUpPyprHde-
CKOe yaalieHHe HOBOOOPa30BaHUsI C OIpeesieHHeM
Mopostoruu 00pa3oBaHus U BEIOOPOM JlaTbHEUIIICH
TaKTHKH JIEYCHUs, TaK KaK CO BPEMEHEM YCJIOB-
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NAMATU BNAOAUMUPA NETPOBUYA XAPYEHKO

19 anpens 2020 roma, Ha 86-M oy )KU3HU CKOPO-
MIOCTH)XKHO CKOHuajcs akagemuk PAH, mpodeccop,
3acyXeHHbIN festens Hayku PO Bnagumup [etpo-
BUY XapueHKo.

Brnagumup IlerpoBuu Xapuenko ponmics 18 as-
rycra 1934 . B cene TaBpuueckoe Kpacnonepexon-
ckoro paiiona Kpeimckoii o6actu. [locne okoHuanus
KpbiMckoro rocyapcTBEHHOIO METUIIMHCKOTO MHCTH-
TyTa 10 CHEINaTbHOCTH «iIedeOHoe aemo» B 1959 .
paboTai B 0T/IaJICHHOM paiioHHO# OosbHUIIe KOKHOTO
Kazaxcrana, rae Obu1 Ha3HaYEH PaHOHHBIM XUPYPIOM.
B 1961-64 rr. yuuiics B acnupantype HUU onkonoruu
uM. IT.A. T'epriena, 3arem B opAuMHATYpe rOpOICKON
kanHndeckor oompHULBI Ne 62. C 1970 roma cran
CTaplluM HaydHbIM coTpyaHukoM HUWM onkomoruu
uM. IL.A. Tepuena. B 1974 r. npoiien cTaxupoBKy
10 TOpaKajdbHOW OHKOJIOTMH B KPYIHEHIIUX MEIH-
nuackux nentpax CHIA. B 1976 r. B.I1. Xapuenko
CTaj PyKOBOJIUTENEM XUPYPrUyeCcKou KIMHUKU Mo-
CKOBCKOTO Hay4HO-HCCIIE0BATENBECKOIO PEHTI€HOpa-
JUOJIOTUYECKOr0 HHCTUTYTA, ¢ 1987 . — nupekTopoM
Poccuiickoro Hay4HOro LEeHTpa pEeHTIEHOPaINOIOT U H.
C 1995 r. Bnagumup IlerpoBruy XapueHko — diieH-
koppecnonaenT PAMH, ¢ 2000 r. — akanemuk PAMH,
¢ 2013 . — akapemuk PAH. /o nocneanero BpeMeHu
SIBJISUICSL HAYYHBIM pyKOBoJUTeNleM Poccuiickoro Ha-
YYHOTO LIEHTpPa PEHTI€HOPAANOJIOTHH.

Axanemuk B.I1. XapueHko — U3BECTHBIN yUEHBIH,
XUPYPr-OHKOJIOT, KIMHULIHUCT Pa3HOIJIAHOBOIO MPO-
(hums, Bemymuii TopakanbHbINH xupypr Poccun. [lon
PYKOBOJICTBOM U TIPH HEIMOCPEICTBEHHOM y4acTUU
B.II. Xapuenko Obuin pazpaboTaHbl U BHEAPEHBI B
MIPAKTUYECKYIO JESTEIBHOCTh TEXHOJIOTUN MHTEPBEH-
LIMOHHOM paJuoJIOruu B MyJbMOHOJOTMH, MAMMOJIO-
THH, yPOJIOTHUH, THHEKOJIOTHH.
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B.II. XapueHko sABAAICS OAHUM U3 KpyIHE-
HIMX CHELUAJIUCTOB B MUPE, CO3MABIIMM ILIKOJIY
PEKOHCTPYKTHBHO-BOCCTAHOBUTEIBHOW XUPYPTHH
Ha OpOHXaxX W Tpaxee, OCHOBOIOJIOKHUKOM IKCIIe-
PUMEHTAIBHBIX Pa3pabOTOK U BHEAPEHHS B KIMHUKY
PEKOHCTPYKTUBHO-TIACTUYECKUX ONEpaluii B KOM-
OMHAITUH C JIYIeBOU U XuMHoTepanueii. im pa3pado-
TaHbl YHUKAJIbHBIE PEKOHCTPYKTUBHO-IIJIACTUYECKUE
omepanuu Ha OpOHXax, Tpaxee, IMOJKEIYyIOYHON
JKesese, MPEIVIOKEHbl METOIbl MIPEU3UOHHON qua-
THOCTHUKH 3a00JIEBaHUH JIETKUX U TPaxer, MOJIOTHOM
Y IUTOBUAHON JKeJie3, TIeUeHN M TOJKENyJOYHOM
JKeJe3bl, JKeIyJKa U TOJICTOro KUIIEYHHKA, MOYeK U
TEHUTAIUM.

Axkanemun B.II. Xapyenko nokaszan B3aUMOCBSI-
3aHHOCTb Pa3JIMYHbIX HAIIPABJICHUN HAyKH, HA CTBIKE
KOTOPBIX CO3/1aJI HOBbIE HAIpaBIIEHUs — JTydeBas Jana-
THOCTHKA U Tepanus, COYeTaHue XUMHUOIY4YEBbIX Me-
TOJIOB JICUECHHS 37I0Ka4e€CTBEHHBIX HOBOOOPa30BaHMii ¢
XUPYPTUYECKUMH, Oaronaps 4eMy co3/1aHa MPUHIIN-
MTUAJIEHO HOBAs IIKOJIa JIyYEeBBIX AUArHOCTOB U Tepa-
MIEBTOB, BO3POIMIIACH IIIKOJIa XUPYPrOB-YHHUBEPCAIIOB.
TonbKo Yepe3 HECKOIBKO JIET TAKUE IKCIIEPUMEHTAIIb-
HBIE pa0OTHI YacTHYHO TIOBTOpeHk! B CLIIA.

MBeuoro Baumanust Biagumup IetpoBud XapueHko
YIEIISUT COXPAHEHUIO HAyYHBIX TPAAULIUN OTEUECTBEH-
HOW MEAMIMHBI, TOATOTOBKE U MOBBIIIEHHUIO KBAJIU-
bUKanIuM CTENHUATNCTOB OHKOPAIHUOIOTHIECKOTO
npo¢wmis. ITor HayqHO-TIeJarorn4ecKoil AeITeIbHO-
ctu B.I1. XapueHko —NOATr0TOBKA U yCIIEHTHAs 3a11Ta
40 poktopckux U 142 xaHAMAATCKUX AHUCCEPTaLUN
corpyaHukamu LleHTpa, pyKOBOAUTEISIMU HAYYHBIX U
MEIUIIUHCKUX YUPEKACHNH Pa3TUIHOTO PaHTa, pax-
THYECKUMHU BpadaMu JiedeOHO-NPOPHIaKTHICCKUX
YUPEXJIECHUM CTpaHBbI.
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HEKPOIOr

MHororpanHoO# Obl1a U Hay4YHO-OOIIECTBEHHAS
nearenbHocTh B.I1. Xapuenko. OH sSBISICS TJIaBHBIM
pemaktopoM xypHana «KmuHudeckue mpobaeMsr
PaJMOJIOTUN U PAJMAIIMOHHBIX KaTacTpod», WICHOM
PEeAKOUIeTHH psifia MPO(HIBHBIX )KYPHAIOB, WICHOM
[Ipe3nanyma Poccuiickoil akaaeMuu MEIULIUHCKHX
HayK, 4JI€HOM BIopo OTJeneHusl KIMHUYECKOU Me-
munuael PAMH, skcnieprom BAK, modyeTHBIM TIpe-
3uneHToM Poccuiickoil accounanuy paauosaoros,
BHILIE-TIpe3uACHTOM Poccuiickoii accolaliuiy MaMMo-
JIOTOB, BO3MIaBIIsiI Poccuiickmii MEKBEIOMCTBCHHBIHN
SKCIIEPTHBIN COBET 10 OLCHKE MPUYMHHOMN CBSI3U 3a-
0oJieBaHUH, UHBAJIMHOCTU U CMEPTH JIMII, [TOJ(BEPT-
LIUXCS PaJAUALIMOHHBIM BO3ICUCTBUSIM B PE3YJIbTATE
aBapuu Ha YADC U MHBIM paualiOHHBIM aBapUsIM.

Axanemuk PAH Brnagumup [lerpoBruy XapueHko
ObLT HarpakJeH opaeHaMu «3a 3acimyru nepen Orteve-
cTBOM», opaeHoM [loueTa, opaeHoM «CraBa Halllmn»,
opaenom Casitoro Anekcanapa Hesckoro «3a Tpyzs
u OredecTBOY», ObLT JNaypeaToM [ocymapcTBeHHOR
npemun CCCP u PCOCP, 3acmykeHHBIM AeaTereM
Hayku PO.

Bonb yTparbl HenmoMepHO Beiauka. Mbl oTepsuiu
3aMeuaTeJbHOTO YelioBeKa, MpodeccuoHana CBOero
Jena, SIBJSIBILEro cOOOW LeNyI0 30Xy B Pa3BUTHU
OTEUECTBEHHOW OHKOPAJUOJIOTHU U MEIULIMHCKON
HaykH. Ero KU3HEHHBIH IyTb MOXET CIIYXKHUTb IPH-
MepOoM JUIsl Kask0ro U3 Hac. CBeTsast maMaTth o Bia-
numupe [lerpoBrde XapueHko HaBcer/ia OCTaHETCS B
CepALax ero yu4eHHKOB, APY3€H U KOJIJICT.

Konnexkmue @I'BY «PHIIPP» Mun3opasa Poccuu u pedakyuoHHasa Koanecus
«CubupcKkoz20 OHKON02UUECKO20 HCYPHATIA) GbIPAdCAlOm 2iiydouaiiuiue codone3no-

6AHUA POOHBIM U OJIUZKUM.
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