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AHHOTauusa

Llenb nccnepoBaHua — npoBecTy aHanv3 3aboneBaemMoCTU pakoM MonoyHon xenesbl (PMXK) xeHckoro
HaceneHusa Axkytum B 2011-20 rr. 1 pakTopoB ero pucka, Bnusowmnx Ha 3abonesaemocts PMX B Akytum.
Matepuan n metoabl. AHanus 3abonesaemoctn Hacenenus Pecnybnukn Caxa (AkyTns) pakom MOIO4HON
Xenesbl NPOBEeAEH C UCMOMb30BaHNEM CTATUCTUYECKNX CMPABOYHNKOB «3NoKaYeCTBEHHbIE HOBOOOPa3oBaHus
B Poccun (3abonesaemocTb u cmepTHOCTb)» 3a 2011-20 rr. nog pea. A.[l. KanpuHa v ap.; aHanus gaktopos
pvcKa — C UCMOMNb30BaHNEM MHOPMALUK N3 CUCTeMaTUYEeCcKnx 0630poB, ONyBnMKoBaHHbIX 3a nocnegHne 5
net (2018-22). PacyeTbl MPOBOAWINCE COMMACHO METOAMYECKUM PEKOMEHOAUMsM C UCMOMb30BaHWeM npo-
rpaMMHbIX MPOAYKTOB OHMaWH kanbkynsaTtopa no cratuctuke (https://math.semestr.ru/group/group_manual.php).
Pe3ynbTtartbl. CTaHOapTM30BaHHbIE N0 BO3pacTy nokaatenu 3abonesaemoctu (CI) PMXX kopeHHOro XeHCKoro
HaceneHuns Pecnybnvkn Caxa (AkyTus) Hxe, Yem y ApYyrnx CMBMpCKnx 3THOCOB U CMAaBAHCKOrO HaceneHns, u
coctasnsoT 12,7 Ha 100 000 HaceneHusi. POCT MHTEHCUBHBIX NOKa3aTenen 3abonesaemMoCcT pakoM MONOYHOM
xenesbl B pervioHe 3a 2011-20 rr. cBA3aH CO CTapeHVeM HaceneHusi, Tak kak npu aHanmae cTaHaapTU30BaHHbIX
Mo BO3pacTy nokasaTenew TpeHA Ha poCT HaceneHus He oTmedaetcs. 3akntoveHue. 3abonesaemoctb PMXK
KOPEHHOTO eHcKoro HaceneHnust Pecnybnukn Caxa (FAKyTus) CyLeCTBEHHO HVDKE MO CPaBHEHWIO C APYrMu
3THUYECKMMU rpynnamu, npoxmearowmmmu B8 Cubupu. PocT MHTEHCUBHBIX NokasaTtenen 3abonesaemoctu PMXK
B pervoHe CBA3aH Co cTapeHvem HaceneHnsa. O4YeHb HU3KUI ypOBEHb CTaH4APTU30BaHHbIX MO BO3PACTY Mo-
ka3aTtenen 3abonesaemoctn PMXX mMoxeT ObiTb 0O6YCrnoOBNEH HU3KMM YPOBHEM NOTPEONEHNsS ropMOHanbHbIX
CPEACTB U NOMNOXUTENbHLIM PENPOAYKTUBHBIM NoBeAeHNeM. AKTyaneH NoMCK aTHoCneunuyecknx MyTaumi,
accoummnpoBaHHbIx ¢ PMXK B sikyTCKOWM NOMynsiumm Kak 9HAOreHHbIX hakTopoB pucka. Takke TpebytoT passutus
nccneaoBaHns C LENblo BbISCHEHWSA ponu afanTuBHbIX K CeBepy reHeTyYecknx MyTauui B passuTvin paka
MOIOYHOW xenesbl. MOXHO cuuTaTh NepCrneKkTUBHOW OLIEHKY POMW MPUPOAHBLIX NONMUMEHONbHBIX COEANHEHWN,
cofdepXaHne KOTOpbIX BbICOKO B AMKOPACTYLUMX Arofax (MCTOPUYECKM WX AONS CYLLEeCTBEHHA B CTPYKType
paunoHa NMTaHWs KOPEHHBIX XUTenen), B kayecTBe NPOTEKTUBHOrO hakTopa.
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Abstract

The purpose of the study: to analyze the breast cancer incidence and breast cancer risk factors for the
population of the Republic of Sakha (Yakutia) in 2011-2020. Material and Methods. The incidence of breast
cancer in the population of Yakutia was analyzed using the data collected from population-based cancer
registries of the Russian cancer statistics covering the period 2011-2020. The analysis of breast cancer risk
factors was carried out using the data from systematic reviews published over the past 5 years (2018-2022).
Results. The age-standardized incidence rates of breast cancer among the indigenous population of the
Republic of Sakha (Yakutia) were lower than those in other Siberian ethnic groups and the Slavic population,
amounting to 12.7 per 100,000 population. The rise in the breast cancer incidence rates in the region for
2011-2020 was associated with the aging of the population, since the trend in the population growth was not
observed in the analysis of age-standardized rates. Conclusion. The breast cancer incidence rates among the
indigenous population of the Republic of Sakha (Yakutia) are significantly lower compared to those observed
in other ethnic groups living in Siberia. The rise in the breast cancer incidence rates in Yakutia is related to the
aging of the population. The low age-standardized breast cancer incidence rates may be explained by a low
consumption of hormonal agents and natural reproductive behavior. The search for ethno-specific mutations
associated with breast cancer in the Yakut population as endogenous risk factors is of great importance.
Further studies are required to elucidate the role of North-adaptive genetic mutations in the development of
breast cancer. The assessment of the role of natural polyphenolic compounds, the content of which is high in
wild berries (historically, a significant proportion of the food consumed by indigenous people), as a protective
factor, is promising.

Key words: breast cancer, risk factors, protective factors, incidence, indigenous population, Yakutia.

Beenenne

OTHOCUTENBHO HU3KHI YPOBEHB 3a00JI€BAEMOCTH
KOPEHHOI'0 HacejieHUus SIKyTHM pakoM MOJOYHOMU
xene3sl (PMIK) ormeden B psaae mybnukanmii [ 1-4],
HO TPUYUHBI ATOTO SBJICHUS O KOHIIA HE BBISICHEHBI.
Crnemyer OTMETUTh, YTO PELICHHE STOW MPOOIEMBI
MMeeT BaXHOE MPAKTHUYECKOe 3HaYCHHE NI TPpodu-
naktuku PMOK, a Taxoke BeISIBICHHS (haKTOPOB pHCKA
C IPOTEKTOPHBIMU CBOMCTBaMH.

B ocHOBe BTOpUYHON NPOPUIAKTUKHA JIEKAT JITHU-
JEMHUOJIOTUYECKUE UCCIEI0BAHUS, HAPABICHHbBIC
Ha U3YYEHUE 3aKOHOMEPHOCTEH paclpoCTpaHEHUs
37I0Ka4€CTBEHHBIX HOBOOOPA30BaHHI U YCTaHOBJICHHE
MIPUYUHHO-CJIEACTBEHHBIX CBs3eil MEXy BO3xaeii-
CTBHEM KaHI[EPOTEHHBIX (PAKTOPOB HA YEIOBEKA H
BO3HMKHOBEHUEM, POCTOM WJIM CHUKEHUEM YaCTOThI
3a0071€Ba€MOCTH U CMEPTHOCTH OT paka. [IpoBenen-
HBIE MUIEMHUOJIOTHYECKHE HccieaoBanus B Cubupu
TO3BOJIMIIA OTMETUTH HAIMYHE BAPUAOSITLHOCTH B TEP-

6

PUTOPHAIIEHOM PAacIpOCTPAHEHUH 37I0KAYECTBEHHBIX
HOBOOOPA30BaHMUH KaK B LIEJIOM, TaK U P OTJEIBHBIX
HO30JI0THsX [5—7]. Ha pa3muyHbIX TEpPUTOPUSIX CKIIa-
JIBIBACTCSI COOCTBCHHAsI KaHIIEPOTEHHAsI CUTYyAIHs,
00yCIIOBIICHHAS BIUSTHUEM TPUPOHBIX, IeMorpadu-
YECKHX, COLMATIbHBIX U KOJIOTMYECKUX (PaKTOPOB, a
TaK)Ke 0COOCHHOCTSIMH YHIOTEHHBIX (DaKTOPOB PHCKA,
B TOM YHCJIe TeHETHYECKH 00yCIIoBIeHHBIX. Hacen-
CTBEHHBII CHHJPOM paKa MOJOYHOH Kelle3bl/paka
ANYHUKOB oTMeuaeTcst y 10-20 % GonbHBIX U CBA3aH
C HAJIMYMEM I'€PMHUHAIBHBIX MyTallMid B I'€HaxX, MOA-
JIEP>KUBAIOIINX IIETTOCTHOCTEL TeHOMA [ 8]. Hapymenus
uX (QYHKIMY MMOBBIIAIOT PUCK BOZHUKHOBEHHS paka
10 80-90 % Ha mpoTsHKeHUH KU3HU. B SIKyTCKOI mo-
MYJISIHUM HEe OOHAPY)KEHO TePMUHAIBHBIX MYTALHH,
ACCOLMMPOBAHHBIX C HACIEICTBEHHBIM CHHAPOMOM
paK MOJIOYHOW KeJe3bl/paK SIMYHUKOB, KOTOPHIC
BCTpeuaroTcs y cnassi [8]. Panee MbI mokaszanu, 4To
NpEACTaBUTENN psia 3THOcoB Cubupu (OypsATCKHIA,
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SAMUMOEMMUONOINMYECKUE UCCITIEOOBAHUA

XaKaCCKHH, THIBUHCKUN) a3HaTCKOTO IPOUCXOKJIE-
HUSL HE UMEIOT «CIIaBIHCKUX» MyTauuil [9]. OT0
JTUKTYEeT HEOOXOMUMOCTh PETHOHAIILHOTO MTOIX0/a K
pa3paboTKe MEPONPUATHIA O MPOQPHIAKTUKE paKa,
OIUPAOIINXCS Ha 3HAHKUE POJIH PA3INIHBIX (DAKTOPOB
B 3THONATOI€HE3€ U Ha OLEHKY CTENEHU UX BIIUSHUA
Ha 3a00J1eBa€MOCTb.

Henn ucciienoBanus — aHanus 3a00J€BACMOCTH
YKCHCKOT'0 HaceJIeHUs SIKyTUH paKkoM MOJIOUHOM JKEIe3bl
32201120 rr. 1o JTAHHBIM CTATHCTHYECKAX COOPHHKOB,
Y aHAUTHYECKUi 0030p (haKTOPOB PHCKA, KOTOPHIC
MOT'YT BIUSATH Ha 3a001eBacMocth PMK B SIkyTuu.

MarepuaJj 1 MeTOIbI

Amnanu3 3a0071€BaeMOCTH HaceneHus Pecryonmku
Caxa (SxyTusi) pakoM MOJIOUHOM >KeJIe3bl MPOBEACH
C UCIOJb30BAaHUEM CTATUCTUYECCKUX CIIPABOYHUKOB
«3nokauecTBeHHBIE HOBOOOpa3oBaHus B Poccnn (3a-
00JIeBaeMOCTh B CMEPTHOCTBE)» 3a 2011-20 rT. mmox
pen. AJl. Kanpuna u ap.; oneHka (pakTopoB pUcKa
OCYIIECTBIISIACh M0 JaHHBIM OIyOJUKOBAHHBIX 32
nocieaane 5 et (2018—22) pacueToB OTHOCHUTEIb-
HorO pucka. [lowck crateit mpoBoamiCs 1Mo 6a3am
naHHbIX Pubmed u eLibrary ¢ moMCKOBBIM 3apocomM
«Risk factor and Breast cancer», «Nutrition and Breast
Cancery, «Pak MoI0uHOH *xeme3bl U (DaKTOPBI PHCKaY.
Hakornienue, KOppeKTHpOBKa, CHCTEMaTH3AIUs UC-
XOJIHOM MH(OPMALIUK M BU3yaJIU3aIUsl ITOJTyUCHHBIX
PE3yJBTATOB OCYIIECTBISUTUCH B AJIEKTPOHHBIX Ta0Ju-
max Microsoft Office Excel 2016.

PacdeTsl mpoBOAMINCH COTITACHO METOIUYECKUM
pexomennamusm [1]. Cratuctudeckas o0paboTka
Marepuaia MpOU3BOIUIIACH C UCTIONB30BAHUEM TPO-
rPpaMMHBIX TPOJYKTOB OHJIAMH KaJbKyJIsATOpa IO
craructuke (https://math.semestr.ru/group/group
manual.php moctym 11.11.2022). [Ins BBIABICHUS

TEeHJACHUUH (TPEH/I0B) B AMHAMHUKE TOKa3aTesen 3a-
0oyeBaeMOCTH MPUMEHHIN METOJ PErpecCHOHHOTO
aHanu3a (MIMHEWHas W KBaJpaTHU4Has (QYHKIHH CO
cBOOOAHBIM WieHOM). CratncThdeckass 3HaYNMOCTD
TPEH/Ia MPU3HABAJIACH, €CITN 3HAYCHUSI KOA(PPUIIHEH-
TOB perpeccuu He ObUTH paBHBI O IPU KPUTHYECKOM
ypoBHe p<0,05. IIpu cpaBHeHUU cpeHUX BEIMUYUH B
HOPMAJTBHO pacIpeielIeHHBIX COBOKYITHOCTSIX KOJTHYe-
CTBEHHBIX JIaHHBIX paCcCUUTHIBAIICS t-KpuTeprid CThO-
JicHTa. B KauecTBe KOJUYECTBEHHOU Mephl 3 deKrTa
NpY CPaBHEHUH OTHOCHUTENIBHBIX MOKa3zaTese HaMu
MCTIONB30BAJICS TTOKA3aTeNb OTHOCHTEIHHOTO PHCKA
(OP), oTpaskarormuii, BO CKOJIBKO pa3 PECK UCX0a TIPH
HAJIMYMU (paKTopa pUCKa BBIIIE PUCKA KCXOJa IIPH OT-
CYTCTBHH (haKTOpa pUCKa.

Pe3yabTarsl

CraHIapTH30BaHHBIC IO BO3pACTy IMOKa3aTein
3a00/1eBAEMOCTH JKEHCKOTO HaceneHus Poccuiickoi
®denepanuu UMEIOT TEHACHIHIO K POCTY M KOJe-
omorcsa ot 45,24 no 53,34 na 100 000 HacemeHus
[10-19] (puc. 1). OTu nanHBIC HAXOAATCS HA YPOBHE
CPEIHEMHPOBBIX TIOKa3aresel 3adoneBaemoct PMIK.
3a 2020 r. necsate peruoHoB Poccun umenu cras-
JapTH30BaHHBIC ITOKa3aTeld 3a00JIeBACMOCTH HIDKE
40 ma 100 000 nacenenus (Hememkuit AO — 25,06;
pecnyonuku: TeiBa — 26,49; Caxa (Skytus) — 27,84;
Anrait —29,61; larectan — 32,02; Mapuit 91 —36,93;
Anpires —38,94; Kanmbikus —39,09; bamkoproctan —
39,21; Jleamnarpaackas oomacts — 35,95). B cBs3u ¢
TEeM, YTO B HEKOTOPBIX pernonax PO nokazarenn 3a60-
JICBAEMOCTH 3HAUYNTEIILHO KOJIEOIIIOTCS 110 ToJaM, HaMH
BBIYUCIIEHBI UX cpenHue 3HadeHus 3a 2011-20 rr,
9TOOBI TIOIYUYNUTH OOJIEe MOCTOBEPHBIC MAaHHBIE 00
ypoBHe 3a0o0neBaeMocTu. COryIacHO 3TUM pacyeTam,
JIAaHHBIC 5 PErHOHOB C CAMBIM BBHICOKMM U CAMBIM
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Puc. 1. CtaHgapT13oBaHHble Noka3aTenu 3aboneBaeMoCT XXEHCKOTO HaceneHns
Poccuiickon ®epgepaunm pakom mono4dHom xenesbl B 2011-2020 rr.
Fig. 1. Standardized breast cancer incidence rates among the female population of the Russian Federation for 2011-2020
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Ta6nuua 1/ Table 1

Tepputopum ¢ cambiM BbICOKMM U CaMbIM HU3KUM YPOBHEM 3a001€BaeMOCTU PakoM MOJIOYHOW Xkene3bl B PP
Territories with the highest and lowest incidence of breast cancer in the Russian Federation

Cawmplii BRICOKHH ypoBeHb 3aboneBaemoctd PMOK
10 MHOTOJIETHHM CPEJHUM CTaHIapTH30BAaHHBIM I10Ka3aTeIsIM
Ha 100 000 >xeHCKOro HaceIeHHs/

Cawmblif HU3KU# ypoBeHb 3aboneBaemMocti PMIK
10 MHOTOJIETHHM CPEJHUM CTaH/IapTH30BAaHHBIM I10KA3aTEIISIM
Ha 100 000 >xeHCKOTO HaceIeHH s/

The highest incidence of breast cancer according to long-term  The lowest incidence of breast cancer according to average stan-

average standardized rates per 100,000 female population
1. Topon CeBacromomns/
City of Sevastopol (61,76)
2. Mypmanckasi obnacts/
Murmansk region (58,01)
3. Tomckas obnacts/
Tomsk region (57,86)
4. OpenOyprckast 00macTs/
Orenburg region (56,56)
5. CaxanuHckas obnacts/
Sakhalin region (56,25)

HHU3KUM YpOBHEM 3a00JI€BACMOCTH TMPEICTABICHBI
B Tabin. 1. B uucio teppuTopuii ¢ HU3KUM yPOBHEM
3200J7€Ba€MOCTH BXOAHUT SIKYTHS Hapsay ¢ TpeMs
TEPPUTOPHUSIMH, TJI€ IPOKUBAET KOPEHHOE HacelleHHE
HECJIaBSIHCKOTO MPOMCXOKIeHUs (pecnyonuku Kai-
MbIKUS, AnTail, Mapuit Oo).

B Tabn. 2 mpencraBiieHbl CTaHIAPTU30BAHHBIC
MoKazarean 3a00JIeBa€MOCTH HACEJIeHHUS PETHOHOB
Poccuiickoit denepaiiun pakoM MOJIOYHOM KeJe3bl
B cpeaneM 3a 2011-20 rr. CpenHue craHgapTU30-
BaHHBIC 0 BO3PACTy IOKa3aTelld 3a00JIeBAEMOCTH
PMX 3a 10 neT noka3piBalOT OTHOCUTEIBHO HU3KHE
YpOBHHU 3200JI€BAEMOCTH B PETHOHAX CO 3HAYNTEIb-
HOW J10JIeMl HACEJIEHUs a3MaTCKOTO MPOUCXOKIACHUS
(AxyTtus — 35,94 + 3,32; Kanmbikus — 36,59 + 4,43;
Anrait — 37,07 £ 7,41; TeiBa — 39,32 + 11,03), HO
3HAYATEIHHO 0OJIee HU3KOH sBisieTcs W 3aboieBae-
MOCTb HACEJICHHsI HEKOTOPBIX PErMOHOB EBPOIIECHCKOM
yactu Poccuu ([arectan — 30,85 = 3,05; Mapwuit D —
38,50 + 3,94; Yypamus — 38,90 = 2,54; JleHun-
rpajackast oomacts — 39,96 + 4,01). Camble BBICOKHE
MHOTOJIETHUE CPEIHHE YPOBHHU 3a00J€BAEMOCTH
PMX ormeuatoTcs B OCHOBHOM B pernoHax Cubupu
u JlaneHero BocToka u mpeBOCXOMST MOKa3aTeIN
KpymHBIX ToponoB — MockBel u CaskT-IleTepOypra
(Tabm. 2). B eBpomeiickoir wactu Poccun BeICOKHE
ypoBHHU 3abosieBaemMocTu Ha 100 000 HaceneHus
BbIsiBIIeHBI B Mypmanckoii (58,01), OpeHnOyprckoit
(56,56) odmacrax u B T. CeBactomons (61,76) (Tadm. 2).
ITo denepanpasiM okpyraMm 3a 2011-20 rr. camas
HU3Kas cpeaHsis 3aboneBaemocts PMOK na 100 000
Hacenenus: ormeuaercs: B CeBepo-KaBkazckom @O
(43,54 £ 2,62), camas Beicokas — B Cudupckom ®O
(51,88 + 3,49). Paznuuns nokazarerneii 3a001eBacMo-
ctu mexay Cesepo-Kaskazckum n Cubupckum OO
cratucTruuecku He 3HauuMsblI (t=1,91 u p=0,073).

O6cy:xkaeHue

CornacHo MOMy4YeHHBIM JaHHBIM, KEHCKOE Ha-
ceneHue SIkyTuu GosieeT pakoM MOJIOYHON KeNe3bl

8

dardized rates per 100,000 female population

1. PecrryOmuka Jlarecran/
Dagestan (30,85)

2. Pecniyommmka Caxa [Sxytust|/Yakutia (35,94)

3.PecrybOnuka Kammbrkust/
Kalmykia (36,59)

4. Pecniyonuka Anraii/Altai (37,07)

5. Pecrry6muka Mapwmii Di/Mari El (38,50)

3HAYUTEIILHO MEHBIIE, YeM HacelleHue IpYyrux pe-
ruoHoB Poccuiickoit denepanuu, 3a UCKIHOYEHUEM
Jarecrana. DTy 1aHHBIe IOATBEPK/IEHBI CTAHIAPTH-
3aluell mokasaresiei 3a00eBaeMOCTH 110 BO3PACTy
U BBIYUCIIEHMEM MHOTOJIETHHX CpPEAHMX 3HAUECHHH
3a0oneBaemMoctu. ClielyeT OTMETUTh, YTO Pa3ITHUIHS
B 3a0omeBaeMoct PMIK macenenus PecryOmumkm
Caxa (Sxytus) u pernonos Poccuu ¢ ypoBHeMm 3a-
ooseBaemoctu Bhime 50 Ha 100 000 HaceneHus
SIBJISTIOTCSI CTAaTUCTHYCCKHA 3HAYUMBIMHU (Taba. 2).
Bwmecte ¢ tem, akyTsl, comtacHo Ilepenucu Ha-
cenenus 2021 r., coctaBistor Becero jumb 47,1 %
HaceseHus Sxyruu. Ilo nanneiv JI.O. ITucapesoi
¢ coaBT. [3], craHapTU30BaHHBIE IO BO3PACTy IO-
Kazarenu 3aboneBaeMoctu PMOK xopenHoro m mpwu-
€3Kero HACEIICHUS OTIIMYA0TCS B Pa3sl: OT 2,2 110 7,5
pa3 B pa3Hbie roasl. B cpennem onu B 3,4 pa3a HUXKE
Yy KOPEHHOT'O HACEJIEHUS 10 CPABHEHUIO C TPUE3KUMHU
[3]. Cpennee 3HaueHUE CTaHAAPTU30BAHHBIX MTOKA3a-
Teneit 3ab6oneBaemoct PMOK (MupoBoii crangapr)
KopeHHoro HaceneHus SAxytuu 3a 1990-2004 rr. co-
ctaBwio 12,7+ 3,6, B To BpeMs Kak J1JIs IPUE3KETO Ha-
ceneana —41,5+ 7,0 va 100 000 Hacenenus. Pasauma
craructrdecku 3HagnMa (p=0,002, t=3,66). B Sxytnn
rpyOble mokazarenyu 3a00JeBaeMOCTH PAKOM MOJIOY-
HOM ’KeJe3bl UMEIOT TeHACHILUIO K POCTY (JIMHEHHBIH
ko3 punmenT xoppemsitnu — 1=0,497, npu p=0,058,
t=1,72), B TO BpeMs KaK CTaHIapTH30BaHHBIC TTOKa3a-
Tenu 3a rocnenanne 10 et He IeMOHCTPUPYIOT TaKoi
tenaeHuu (p=0,306, t=0,524) (puc. 2) [10-19].
Pak Mo04HO KeJe3bl ABISETCS MYIbTH(AKTOP-
HBIM U TTOJINTEHHBIM 3a00JIEBaHUEM, & €TO PA3BUTHE —
JUTMTENIbHBIA U MHOTOCTaIMMHBIN mTpoiiecc. B cBsi3u ¢
3TUM B TE€UEHHUE KU3HM BO3/EHCTBHE MPOTEKTUBHBIX
1 MoAU(UIUPYEMBIX PaKTOPOB pHCKa OyJeT MEHSITh-
cs. Ilo muennro H. Sancho-Garnier et al. [20], mpu
BIUSHUN Ha (HaKTOpsl pucka pasutus PMXK moct-
MEHOIIay3aJIbHOTO MEePHOAa MOXKHO MPEAYNPEAUTD C
nomMouipio npodunaktuku auub 35,0 % (23-45 %)
cioydaeB paka. B TaGn. 2 mpuBemeHBI pPe3yIbTaThI
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Ta6nuua 2/Table 2

CraHgapTM3oBaHHbIe Noka3aTenu 3aboneBaeMoCcTH HaceneHus permoHoB Poccuiickon Pepepauum
pakom Monoy4Hom xene3bl B cpeaHeM 3a 2011-2020 rr. (noka3aHbl perMoHbl ¢ 3a6oneBaemMocTbio

Bbiwe 50 u Hmxe 40 Ha 100 000 HaceneHusA)

Standardized breast cancer incidence rates among the population of the regions of the Russian Federa-
tion on average for 2011-2020 (regions with the incidence rates >50 and <40 per 100,000 population)

Pernon/Region

r. CeBacromnoib/Sevastopol

Mypmanckas obmacts/Murmansk region
Tomckast obmacts/Tomsk region
Openbyprckast odnacts/Orenburg region
CaxanuHckas obnacts/Sakhalin region
Kamuarckuii kpaii/Kamchatka Territory
Upkyrex/Irkutsk

Owmckas 06macts/Omsk region
Kpacnosipck/Krasnoyarsk

Camapckas obnacts/Samara Region

r. Cankr-IlerepOypr/Saint Petersburg
Kammaunarpanckas oonacts/Kaliningrad region
HoBocubupckas obmacts/Novosibirsk region
Marananckas obnacts/Magadan Region
CaparoBckas o0nacTs/Saratov region
MBanoBckas obmacts/Ivanovo region
SIpocnaBckas obnacts/Yaroslavl region
Kypcxkas obmacts/Kursk region
Hxeroponckas odnacts/Nizhny Novgorod Region
Pecm. CeBepnas Ocernsi/Rep. North Ossetia
Kanysxckas obnacte/Kaluga region
Tyneckas obnacts/Tula region

Pecny6nuka Kapenusi/Republic of Karelia
Xabaposck/Khabarovsk

Amypckas obmacts/Amur region
Cmornenckast oomacts/Smolensk region
Teepckas obmacte/Tver region
benroposckas obnacts/Belgorod region

. MockBa/Moscow

Yensnodunckas o6macts/Chelyabinsk region
Jlennnrpanckas obonacts/Leningrad region
Pecny6nnka TeiBa/Republic of Tuva
Pecmry6nmka Yysammmst/Chuvash Republic
Pecny6nuka Mapuit On/Republic of Mari El
Pecmryonmka Anraii/Republic of Altai
Pecnyonuka Kanmsikus/Republic of Kalmykia

Pecnyonuka Caxa (SIkyrtus)/Republic of Sakha (Yakutia)

Pecny6mnmka Jlarecran/Republic of Daghestan

IIpumeuanue: * — paznuyus crarucTHyecku 3Ha4uMbl ipu p<0,05 1o cpaBHeHHIO ¢ aHHBIMU Pecryonuku Caxa (SIkyTus);

3aboneBacmocTs PMOK/
Incidence of breast cancer

61,76
58,01
57,86
56,56
56,25
55,65
55,20
54,96
54,94
54,62
54,41
54,40
54,17
54,07
53,62
53,58
53,53
53,20
53,02
52,86
52,80
52,73
52,43
52,23
52,08
51,74
51,73
51,31
51,12
50,95
39,96
39,32
38,90
38,50
37,07
36,59
35,94
30,85

CranzapTHoe
OTKJIOHCHHUE/
SD
14,40
2,86**
5,72%*
3,18%*
4,88*
8,21*
4,48*
5,00*
5,31%*
3,88%*
5,56*
3,59%*
3,82%
8,13*
3,11%*
2,88%%*
4,92%
4,73*
6,26*
5,09*
5,10%
4,31*
4,84*
2,94%*
5,04*
4,04*
3,08*
3,29*
3,72%
3,92%
4,01
11,03
2,54
3,94
7,41
4,43
3,32
3,05

** — pasnuuus cratucTudecku 3HaunMsl ipu p<0,001 o cpaBHeHMIo ¢ aHHBIMU Pecnyonuku Caxa (SIkyTust).

Note: * — the difference is statistically significant at p<0.05 in comparison with the data of the Republic of Sakha (Yakutia);

** — the difference is statistically significant at p<0.001 in comparison with the data of the Republic of Sakha (Yakutia).
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p 3HaueHue /
p-value

0,0978
0,0001
0,0041
0,0003
0,0031
0,0398
0,0030
0,0056
0,0074
0,0019
0,0110
0,0015
0,0021
0,0545
0,0011
0,0009
0,0087
0,0082
0,0275
0,0127
0,0130
0,0067
0,0120
0,0018
0,0160
0,0076
0,0028
0,0043
0,0073
0,0095
0,4506
0,7727
0,4884
0,6256
0,8909
0,9079

0,2745
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Fig. 2. The crude and age-standardized incidence rates of breast cancer among the population of the Republic of Sakha (Yakutia)

MeTraaHanusa 197 mpOCTeKTUBHBIX KOTOPTHBIX HC-
CJIeIOBaHUM, TIPOBEICHHBIX ¢ oxBatoMm 19 413 702
yenoBek B 24 crpanax EBpomnsl, A3umn, ABctpanuu,
Cesepnoii u IOxno#1 Amepuku [21]. Jlanubie Oomnee
pPaHHET0 CHCTEeMaTHYeCKOTo 0030pa 1 MeTaaHanmza 20
cTareil, B ToM yucie 13 mpocrneKTUBHBIX KOTOPTHBIX
uccienoBanui, mposegennoro M.S. Farvid et al., mo-
3BOJIMJIH C/IENATh 3aKJIIOUYEHHE O TOM, YTO yroTpeode-
HHE KPACHOTO MsCa MOBBIIIAET OTHOCUTENIbHbIN PUCK
(OP) Ha 6 % (YTO aBTOPHI CUUTAIOT HECYIIIECTBEHHBIM ),
anepepadboTanHoro Msica—Ha 9 % [22]. K nemonudu-
HUPYEMbIM (DaKTOpaM pHCKa paka MOJIOYHOH JKeJe3bl
OTHOCSTCS: BO3pACT, CEMEHHBIN aHamMHe3 [23 ], paHHss
MeHapXxe, MO3/IHAsA MeHomay3a [24], I0THOCTh TKaH!
MOJIOYHOM kelie3bl [25], reHernueckue hakropsl [26],
pocT uenoBeka [27].

[porekrusnble haxropsl PMXK — 310 hakTopsl, Ko-
TOpBIE MOTYT YMEHBIIUTH BEPOATHOCTD €70 PA3BUTHS.
K HUM oTHOCSTCA: TpyIHOE BCKapMIIMBaHUE, YIIOTpe-
OJ1eHue OBOIIEH U PPYKTOB U JOCTATOUHAS (PU3UUECKAS
akTuBHOCTD [21]. IIpu aTOM CrieyeT OTMETHTb, YTO
0COOEHHOCTH ITUTAHUS UIMEIOT HEMAJIOBAYKHOE 3HAYE-
HUE B pa3BUTUH 3TOM JIOKAIN3aLUH paka. MeTaananus
32 crareii, omyOIMKOBaHHBIX 10 ceHTsI0ps 2017 r.,
[IOKa3aJl, 4TO 3alaJHblil palyOH IOBBILIIACT PUCK
paszsutus PMIK ma 14,00 %, a panuoHanpHas queTa
cHmkaet puck Ha 18,00 % [28]. 3HauuMoe MOBBI-
meHue pucka pasButus PMXK cBa3aHo ¢ ypoBHEM
roTpedenns reMoBoro xenesa (OP 1,12; 95,0 % AU
1,04-1,22) u conepxanneM xeJe3a B CBIBOPOTKE KPo-
Bu. A. Dandamudi et al. B cucremariueckoM 0630pe
34 crareii, nocBAIEHHBIX Tpoodneme nmuranus 1 PMK,
MPULUIA K 3aKII0YEHHIO, YTO AMETA, BKIOYAIOIIas
OBOIIH, (PPYKTHI, 0000BBIE, HEXKUPHBIN OEIOK, IEITh-
HO3EPHOBBIE IPOTYKTHI, MOJKET CHU3UTDH puck PMIK,
B TO BpeMs KaK pallioH C BBICOKHM COJEpKaHHEM
HACBIILEHHBIX KUPOB, KPACHOI'O U NEPepadOTaHHOTO
Msca, caxapa, KapeHoH I ¥ padUHUPOBAHHBIX
YTJIEBOJIOB MOKET MOBBITIATE PUCK [29]. ExxenneBHOE
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norpediieHre GOoIMEeBON KUCIOTHI C MULIEH B 103€
153-400 MKT 3HAYUTEIBHO CHIDKaeT puck PMIK,
npu 3toM ekt ObT Oonee BhIpakeH Y JKEHIIHH,
notpebisitonux ankoroyib [30]. Ha momenu muHwMit
KJIETOK paKa MOJIOYHOH >KeJie3bl ObUIO MOKa3aHO, YTO
(hmraBoHOMBI Cynmb(opadaH 1 SMUTAIUIOKATEXUH Tall-
JlaTa BOCCTAHABIIMBAIIN AKCIIPECCHIO TEHOB PEenTopa
actporena [31]. B psine 0030pHBIX cTaTeil npeacTas-
JICHBI pE3YJIbTaThl, CBUACTEIbCTBYIOIINE O CHIKCHUN
pucka PMOK npu BbICOKOM ypOBHE LIMHKA U BUTAMHHA
J1 B opranmsme [32, 33]. HeanronuannHoBsie (hpax-
UM OONITapCKOi OPYCHHUKH OKa3bIBAIOT BHIPAKEHHOE
MHrUOUpyIolee AeHCTBHE HAa BBKUBAEMOCTD KIIETOK
PMX [34].

ITo mporro3zy GLOBOCAN 2020, cranmaptuso-
BaHHbIC MMoKa3zarenu 3adoneBaemoctn PMK na 100
000 nacenenus Ha azuarckoM KoHTHHEHTE (40,2, mpu
koneOaHuu B cTpaHax Asuum ot 78,3 mo 5,0) cyme-
CTBEHHO HWXE 110 cpaBHEHHI0 ¢ EBpomoii (74,8, pu
kosiebannu B cTpanax Epomsr ot 113,2 mo 42,6),
CLIA (90,3), ABcrpanueii (96,0) n Kananoii (82,1)
[35,36]. OTMeueH BBICOKHUIT ypOBEHb 3200J1€BAEMOCTH
B Anonun — 76,3 Ha 100 000 HaceneHus, NpUTOM, YTO
o 1975 1. 3ab6oneBaeMocTh B 3TOM cTtpane (13,5 Ha
100 TBIC. HaceneHMs) CyIIECTBEHHO HE OTIMYajach
oT a3uarckux ctpad [37]. IlpuunHamu 3Toro sBie-
HUSI CUMTAIOTCS HOSIBUBIINECS Y SIITOHOK TEHACHIMN
K TIO3THAM OpakaMm M CHIDKEHHUE poxaaemMocth [38].
Hecmotpst Ha BBICOKHI ypOBEHBb 3a00JI€BAEMOCTH
PMIXX B fInoHuu, oHa CyIIeCTBEHHO HMXKE, YEM B
CIIIA. K. Saika et al. cBs3bIBatOT pa3inuuue ypoBHEH
3aboneBaemocty B CIIIA n SInonuu ¢ Gosee no3qHUM
HavyaioM MeHapxe, Ooliee paHHUM €€ OKOHYaHHEM U
Ooree MOJIOIBIM BO3PACTOM IIEPBBIX POJIOB Y SITIOHCKUX
SKEHIIUH 1O cpaBHeHUIo ¢ xeHmuHamu CHIA [38].
Cpoky Hadana MEHapxe M HACTYIJICHUS MEHOIIay3bl
OTHOCATCSI K YUCIY HEMOTU(PHIUPYEMBIX (pakTopoB
pucka PMIK, oHu ompenensitoTcsi TeHeTUYECKUMHU
(hakTopamu.
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Ta6bnuua 3/Table 3

MpoTekTUBHBLIE U MoaucdULMpyemble hakTopbl pUCKa pa3BUTUA paKka MOJIOYHOM Xerne3bl (No pesynbTaTtam
MeTaaHanv3a npocneKTUBHbIX KOFOPTHbLIX uccrnenoBaHui [21])

Protective and modifiable risk factors for breast cancer (based on the results of a meta-analysis of pro-
spective cohort studies [21])

No/No

1 Kypenne/Smoking
2 Ankorons/Alcohol

3 Jlocrarounas ¢usnyeckas akruBHOCTh/Sufficient physical activity

W36brTounstii Bec, oxxupenne/Overweight, obesity
W3 anx/Of them:

®akrop pucka/Risk factors

OP (95 % JAN)/Relative risk
(95 % CI)
1,07 (1,05-1,09)
1,10 (1,07-1,12)
0,90 (0,86-0,95)
1.10 (1,05-1,14)

0,92 (0,82-1,03)
1,18 (1,13-1,24)
1,16 (1,03-1,31)

4 TIpemenonay3a/Premenopause
IToctmenomnaysa/Postmenopause
5 Heposxapmme/Never given birth
6 TTo3muss 6epemennocTs (mocie 30 set)/Late pregnancy (after 30 years)
7 I'pynnoe BckapmnuBanue/Breast-feeding
8 Korma-nnbo npuMeHeHHe opalibHbIX KOHTpanenTuBos/Ever using oral contraceptives
9 Korna-nmmu6o npumenenune scrporeHos/Ever use estrogens
10 Korma-nmubo npumenenue nporecrepona/Ever use progesterone

1,37 (1,25-1,50)
0,87 (0,81-0,93)
1,0 (0,96-1,05)
1,13 (1,04-1,23)
1,02 (0,84-1,24)

Korma-nm160 nmpuMeHeHue 3CTpOreHoB, IporecTepoHa/
Ever use of estrogen, progesterone

12 Korma-mubo mpuem 3aMecTHTEN HON ropmoHansHo# Tepanun/Ever taking HRT

13 Vmorpebnenue kpacuoro msca/Red meat consumption

14 VYmorpebGienue ¢pyxros, opomeii/Eating fruits, vegetables

3aboneBaemocts PMIXK kopeHHOTO HacelneHHUs
SkyTnu cpaBHHMa ¢ YpOBHEM 3a00JIeBa€MOCTH B
Mouronuu. MHOrojaeTHUe cpelHue MMOKa3aTrean Ko-
PEHHOTO HaceNneHus SIKyTHH, KaK MMOKa3aHo BBIIIE, 32
1990-2004 rr. cocraBunu 12,7, B MoHronuu, 1mno npo-
rHO3HBIM jgaHHbIM, — 11,1 Ha 100 000 Hacenenus B
2020 1. [3]. KakoBBI IpUYIHHBI TaKOW HHU3KOH 3a0oie-
Baemoctu PMJK KOpeHHOro jkeHCKOro HaceneHus SKy-
TUM? MHOTOJIETHUI OMBIT U3yUeHHs 3IUAEMHUOIOTUI
XPOHUUYECKUX 3a00JIeBaHUI Ha TEPPUTOPUH SIKyTHH
TI03BOJISIET OLIEHUTH YPOBEHD PACIpOCTpaHeHHUS PaKTo-
poB pucka PMXK cpeau kopeHHOro HaceneHus AkyTuun
(tabm. 4). CornacHo TaHHBIM Ta0J1. 4, BEICOKHI ypOBEHb
¢axropoB pucka PMXK (kypenue, ynorpeOienue aji-
KOTOJISl 1 KPACHOTO MsCa), BEPOATHO, HEUTPAIN3YETCs
BBICOKAM YPOBHEM INPOTEKTHBHBIX (PAKTOPOB: TPYyII-
HOTO BCKapMIIMBaHUs M (U3MUecKol akTuBHOCTH. K
COXAJICHUIO, Mbl HE BCTPETUJIM JAHHBIX O BIUSHUU
MOTPeOICHNS TMKOPACTYIINX ST0/ Ha pa3Butre PMIK
cpenu HaceneHnus CrOMpr, HECMOTPS Ha HAJTUIHE UC-
CIIeIOBAaHUH UX BIMSHHS, B Y4CTHOCTH OPYCHUKH, Ha
9KCTIEPUMEHTAIBHBIN pak MOJIOYHOM xkene3sl [39].

Crares JI.®. [TucapeBoii ¢ coaBT. 0 3ab01eBaeMo-
ctu PMJK kopeHHOro HaceneHust SIKyTuu siBiasiercs
€JIMHCTBEHHOW paboTol 1o 3T0# Teme [3]. YpoBeHb
MHUPOBOH CTaHIapTU30BAaHHOU 3a00JI€BaEMOCTH
mexay 5,0-20,0 va 100 000 HaceneHus Ha3BaH HAMU
€CTEeCTBECHHBIM YpoBHEM 3aboneBaemMocTu PMXK.
OCHOBHBIMH IPHYMHAMH TAKOTO YPOBHSI 3200JIeBaeMO-
CTH, BEPOSITHO, SIBJISIFOTCS: HU3KUH YPOBEHBb OXKHPEHUS,
paHHss 0epEeMEHHOCTh, OTCYTCTBUE WIIA HU3KUH yPO-
BEHb MCIOIb30BAHUS TOPMOHOB, TPY/THOE BCKAPMJIHBA-
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1,60 (1,42—-1,80)

1,26 (1,20-1,32)
1,05 (1,00-1,11)
0,87 (0,83-0,90)

HHe, JocTaroYHas Gu3nveckas akTHBHOCTD (Taoum. 3).
ITo mannpM cafita «Cancer over Time» [40], pocT
CTaHJAaPTU30BaHHBIX NOKa3aresel 3a001eBaeMoCTH
PMIK nacenenus Tamnanga Hagaics ¢ 12,2 8 1993 .
0 26,2 8 2012 r.; Uaaum — ¢ 17,4 B 1983 1. 1o 36,1
B 2012 r; benopyccun — ¢ 18,1 B 1978 . no 44,8 B
2012 r.; Yraager —c¢ 18,48 1992 1. 10 30,0 82015 1. Ha
100 000 macenenus [40]. [To manasiM GLOBOCAN
2020, nacenenue 9 cTpaH UMEJI0 CTAaHAAPTH3OBAHHYIO
1o Bo3pacty 3aboneBaemocts Hike 20,0 Ha 100 000
Hacenmenns: Tamxkukucrad — 19,5; Jlecoro — 19,2;
I'Bunes — 18,2; Kabo-Bepae — 18,0; baarmamen— 17,0;
Henan — 13,9; Monromus — 11,01; I'amous — 11,0;
Byran—5,0 [35]. Camblit HM3KUi1 ypOBeHb 3a00J1eBac-
Moct PMXK ormeuaercs B byrane — 5,0 Ha 100 000
HaceJeHHUs. JTO €IUHCTBEHHAsl CTpaHa, IIe CTPOro
3aIpereHsl Mpoaaxka Tabaka u Kypenue [36], To ecTb
MOJTHOCTBIO YCTPaHEH OJMH M3 BaXXHBIX (aKTOpOB
pucka 3aboneBaemoct PMXK. Ecniu cpaBauTh 3200-
neBaeMocTs PM2K Ha 100 000 Hacenenus B SAAnonun
u CIIA, To Smonus B 2020 1. (76,3) BIUIOTHYO TI0-
Jonuia K ypoBHio 3a0oneBaemoctu CIIIA (82,1) [35].
®axtops! pucka PMK B flnoHuu noutu cpaBHAIMCH
C aMEpPHUKaHCKUMH, 32 UCKIIIOUEHHEM CPOKOB MEHapXe
U MEHONay3bl, POCTa U APYrux (akTopoB, OIpene-
JISIOUTNXCS TeHETUYECKUMHU OTIUYMSIMH. B cBs3m ¢
3TUM CIIEAYeT OTMETHUTh, YTO Yy KOPEHHBIX HapOJO0B
Kpaiinero Cesepa, B 4acTHOCTH SIKyTHH, alaliTHBHBIE
TEHOTUIIbI, BEPOSITHO, UT'PAIOT IIPOTEKTUBHYIO POJIb B
passutun PMXK [41].

Omnpenenennyio yacts — or 10 go 20 % Bcex
0obHBIX PMOK 11 pakoM SIMYHUKOB — COCTABIISIIOT Na-

1
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Ta6nuua 4/Table 4

OueHka ypoBHSA pacnpocTpaHeHus (pakTopoB, NOBbLIWAKLNX U CHUKatoWwmx 3abonesaemoctb PMX cpeaun
EHLUMH KOPEHHOro HaceneHus AkyTum

Assessment of the prevalence of factors that increase and decrease the incidence of breast cancer among
women of the indigenous population of Yakutia

VYpoBeHb pacnpoCTpaHeHUs
10 CPAaBHEHHIO C MOMYJIALH-

MommguumpyeMsre SIMH BBICOKOTO prcka PMOK/ Wcrounuk/
Ne/No (haxTopsI prcka/
Modifiable risk factors Prs:valgnce rate co.mparec.l to Source
high-risk populations with
breast cancer
1 Kypenue/Smoking NN C.269-275 [41]
2 Anxorons/Alcohol ) C. 263-269 [41]
W36prTounsii Bec, oxupenne/Overweight, obesity %
W3 mux:/Of them:
3 ITpemenonay3a/Premenopause % €. 276 [41]
[TocTmenomnay3a/Postmenopause %
4  Hepoxasmme/Never given birth -
5 IMoznusist 6epemennocts [nocne 30 sner]/Late pregnancy [after 3
30 years]
Korna-nm6o nprMeHeHne OpabHbIX KOHTPALEHTHBOB/
6 . . NZ [38]
Ever using oral contraceptives
7 Korna-nmm6o npuMeHeHHe CTPOreHoB/ ¢ CobcTBeHHBIC HAOTIOACHUS/
Ever use estrogens Own observations
3 Korpma-nmn6o npumeHenue nporecrepoHa/ ¢ CoOcTBeHHBIE HAOMIOAEHHS1/
Ever use progesterone Own observations
9 Korga-nmnbo mpuMeHeHUe 3CTPOreHOB, MPOrecTepoHa/ ¢ CoOcTBeHHBIC HAOTIOTCHUS/
Ever use of estrogen, progesterone Own observations
10 Koma—m./l60 HPUEM 3aMECTUTEIILHOM TOPMOHAIBHON Teparnun/ ¢ CoOcTBeHHBIE Ha6J'{lOJleHHH/
Ever taking HRT Own observations
11 Ynorpebnenue kpacuoro msica/Red meat consumption MPN [39]
Hemomudumupyemsie dakrops! pucka/Non-modifiable risk factors
1 Bo3spact/Age -
2 Cewmeiinas ucropust/Family history NZ [40]
3 Pannee menapxe/Early menarche % [41]
IMoznusst menomnaysa/Late menopause %
Poct/Height N C. 248 [41, 42]
5 Teneruueckue daxropsl/Genetic factors ?
[porextuBHBIe (hakTopsl /Protective factors
1 I'pymnoe BcxapmumBanue/Breast-feeding NP [43]
2 VYnorpebnenue Gppykros, oBouieit/Eating fruits, vegetables NZ C. 190 [41]
3 Jocrarounas ¢usndeckas akruBHOCTH/Sufficient Physical A C. 248 [41]

Activity
4 ApantuBHble reHotunsl/Adaptive genotypes

?

IMpumeuanus: D — Beime; v — Hke; N — 3ametno Boime; W\ — 3ametno mke; NI — cymectsenno eime; N\ — cymectenno auke.

Notes: N — above; ¥ — below; M — markedly higher; '\ — markedly lower; NMN—significantly higher; NN\ — significantly lower.

LIMEHTKHU C CHHIPOMOM HacJjencTBeHHoro PMXK/paka
SIMYHUKOB, aCCOLIMUPOBAHHOTO C Te€PMHHAJIbHBIMU
myTauusiMu B reHax penapauuu JHK. B nocnennue
TOZBI TTIOKA3aHO, YTO CIIEKTP MyTaIlui pa3IindaeTcs B
Pa3IMYHBIX TOMYJISIIUAIX ¥ HOCUT 3THOCTICHIU(DUIHBIT
XapakTep, a Halluuyue MYTalluu CYIIECTBEHHO IIO-
BBIIIAET PUCK 3a00JeTh pakoM. PaHee MBI TpoOBETH
MacITabHOEe MCCICAOBAHHE TI0 TTOWCKY M3BECTHBIX
naroreHHbIX MyTaruii B reHax BRCA1/2 y nacenenus
Cubupu CIaBsTHCKOIO MPOUCXOXKICHUS U OOHapy-
JKUJIM UX CXOJICTBO ¢ momyisinuen LlentpansHoro u

12

Ceepo-3amagaoro perroHoB Poccuu. B To sxe BpeMs
y pAlia 3THOCOB a3MaTCKOM MPUHAJIEKHOCTH, IPO-
KuBaromux B CuOMpH, Mbl HE OOHAPYKHUIIN CIIABSH-
CKHX MyTaruii. ¥ aKyTok, 0oiapHBIX PMIK, Takke He
0OHapy>KEHO [IaTOr€HHbIX MyTallui, OTBETCTBEHHbIX
3a HaciencteeHHbsld PMOXX B cnaBsiHCKO# momysis-
nuu [9]. ODTO cTaBUT BONPOC O MOUCKAX MyTalui,
aCCOLMMUPOBAHHBIX C HaciencTBeHHbIM PMIK, nis
AKYTCKOH MOIYJISALHH.

Oopamaet Ha ce0st BHUMaHUE TOT (DaKT, 4TO CpeaAn
KOPEHHOT'0 HAaCEJICHUsI OTMEYaeTCsl BBICOKHH ypo-
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SAMUMOEMMNONOINMYECKUE UCCITIEOOBAHUA

BEHb TPEX BaXXHBIX (hakTopoB prcka PMIK: kypenue,
AJIKOTOJIb U ynoTpeOieHrne B OOJBIIOM KOJIUYECTBE
KpacHoro msca [32], Ho, HECMOTpS Ha 3TO, Y HUX B
pasHbie rojbl 3aboneBaeMocth PMIK Obina B 2,5-7
pas3 HIDKe 110 CPaBHEHUIO C IPUEKNUM HaceleHueM. B
TPaIUIUSAX TUTAHNS KOPEHHOTO HACEIICHHS PETHOHA,
BEPOSTHO, IPOTEKTUBHYIO POJIb MOXKET UTPaTh IMTOTpe-
OsieHne B OOJIBIIOM KOJIMYECTBE TYHIPOBBIX SITOJI, CO-
Jeprkaux (pIaBOHOUIBI M AaHTOLIMAHBI, AJIST KOTOPBIX
AKCIIEPUMEHTAIBHO MMOKa3aHO MPOTHBOOIYXOJIEBOE
nericteue [34, 39, 42], Ho X poinb B pazButun PMIK
HEJIOCTAaTOYHO U3YyUCHA.

3akiloueHue

3aboneBaemMocTs PMIK KOpeHHOTO JKEHCKOTO Hace-
nenust Pecny6onuknu Caxa [SIkyTus| aBinseTcst HU3KOM.
Hunamuka 3a0051eBa€MOCTH >KEHCKOTO HACEJICHUs
SKyTUM pakoM MOJIOYHOH »eJie3bl 3a MOCIEIHUE
26 net (1995-2020) nmeeT TEHACHINIO K POCTY — B
cpenaem 3arox Ha 1,14 va 100 000 nacenenus. Tpenn
K pocTy 3a00JIeBa€MOCTH SIBISIETCSI CTATUCTHYECKH
3HaYUMBIM. POCT MHTEHCUBHBIX MOKa3arejiel 3a00-
neaeMoctu PMIK B pernone 3a nociennue 10 jet
CBsI3aH CO CTapeHHEM HaCeJIeHHsI, TaK KaK He Halmoa-
eTcs TpeH]1 pocTta HaceneHus. OueHb HU3KUH ypOBEHb
CTaHJapTH30BaHHBIX 10 BO3PACTy MOKazaTesei 3a00-
neBaemoctu PMOK (MupoBoii ctaHapt), paBHbli 5—20
Ha 100 000 Hacenenusi, IBISIETCS XapaKTEPHBIM, BEPO-
SITHO, JUUISl BCEX CTPaH MHpa B IEPUOIBI UX PA3BHUTHS,
CBSI3aHHBIE C OTCYTCTBUEM COBPEMEHHBIX (DaKTOPOB
pHUCKa paKa MOJIOYHOM JKeJIe3bI B YCIIOBUSX €CTECTBEH-
HOTO PETPOAYKTUBHOTO MIOBE/IEHUS (HEYTOTpeOIeH e
TOPMOHAJIBHBIX MTPOTHBO3aYaTOYHBIX CPENCTB). DTOT
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BbDKUBAEMOCTU BOJIbHbIX PAKOM TEJIA MATKMW:
nonynAuMoOHHbIA AHANU3
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Poccus, 163069, r. ApxaHrenbck, np. Tpouukmn, 51.
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AHHOTauus

AkTyanbHOCTb. 3nokayecTBeHHble HoBoObpasoBaHusa tena matkm (3HO TM) nuampytoT cpean rmHekono-
rmyeckux onyxonew B Poccun n mupe. Llenb nccneaoBaHms — oLeHNTL (hakTopbl NPOrHO3a BbIXXMBaeMOCTH
npyu 3HO TM B nepwuog ¢ 2000 no 2021 r. No AaHHLIM NONYNSALMOHHOIO KaHLUep-perncTpa ApxaHrenbcKomn
obnactn (AOKP). MaTepuan n metoasbl. Onyxonecneuududeckyto Bobkmsaemoctb (OCB) 6onbHbix 3HO
TM, 3apeructpupoBaHHbix B AOKP 3a nepuog 2000-21 rr., oueHuBanv aktyapHbIM METOAOM W METOA0M
KannaHa—Mawepa ¢ nor-paHroBbiM kputepuem. MNMporHocTnyeckoe 3HavyeHue nonynsauMoHHbIX dakTopoB
onpegensnu ¢ nomoLLbto perpeccumn Kokca; BkntodeHre B Moaerb MPOrHOCTUYECKNX (DakTOPOB OCYLLECTBASNN
dopcrpoBaHHbIM cnocoboM. PesynbTaThl. [Ins aHanm3a otobpaHo 3272 cnydas. lNokasaTtenu 5-neTHen Bbl-
XunBaemocTn ynyywanuck ¢ 70,6 % B 2000-04 rr. o 75,6 % B 2015-19 rr. Mpwu 1, 11, 111, IV ctaguax 3HO TM
5-neTHas BbhxMBaeMocTb coctasuna 90,8 (95 % AW 89,3-92,0 %), 71,1 (95 % AN 66,3-75,4 %), 46,7 (95 %
U 41,4-51,8 %), 3,9 % (95 % OWN 1,5-7,5 %), p<0,001. B MHOXXeCTBEHHOW perpecCcroHHO Mogenu npu
I, Il IV cTagmsax oTHOLLIEHMEe pUCKOB CMEPTW Mo cpaBHeHuto ¢ | ctaguen coctasuno 2,69 (2,14-3,39), 5,73
(4,66—7,03), 20,26 (16,13-25,44) cooTrBeTcTBEHHO. Puck cmeptn ot 3HO TM B 2,0-2,7 pa3a 6bin BbiLle npu
arpeccuBHbIX MMCTONOMMYECKMX NOATUMAX 1 CapKoMax Mo CPaBHEHUIO C SHOOMETPUONAHON aAeHOKapLIMHOMOW,
B 2—2,8 pasa BbliLLe Y 6orbHbIX cTapLue 60 neT no cpaBHeHMIO ¢ Gonee MonoabIMU NaLMeHTKaMu, y 60nbHbIX,
NPOXMBAIOLLNX B CENbCKON MECTHOCTU, — B 1,3 pasa Bbille No cpaBHEHWIO ¢ 60mnbHbIMU 13 ropoaos (p<0,05).
3akntoyeHne. YCTaHOBMNEHO, YTO Ha BbPKMBAEMOCTb naumeHTok ¢ 3HO TM, NOMUMO KIMHMYECKMX (hakTopoB,
3HAYVMO BMMSIOT BO3PACT Y MECTO NPOXMBAHUSA, YTO MOXET CBUAETENbCTBOBAaTL 06 OrpaHNYeHHOM AocTyne
yacTn 6onbHbIX K ahhekTBHOMY fedeHunto n Tpebyert fansHenwero ndydexHus. Puck cmeptn ot 3HO TM B
nepuog naHgemun COVID-19 He noBblwancs.

KniouyeBble cnoBa: pak Tena MaTku, BbXXMBaeMoCTb, anuaemMuornornieckme cpakropbl NporHo3a, naHaemus
COVID-19.

#=7 CeTnakoBa AHacTacusi BnagumupoBHa, maleolus@yandex.ru
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EPIDEMIOLOGICAL SURVIVAL PREDICTORS OF CANCER
OF THE CORPUS UTERI: A POPULATION-BASED ANALYSIS

A.V. Svetlakova'?, D.D. Gromov'2, O.V. Chemakina'? A.V. Agayeva'?,
L.E. Valkova', A.A. Dyachenko’, D.V. Bogdanov'? M.Yu. Valkov'?

Northern State Medical University (Arkhangelsk) of the Ministry of Health of Russia, Arkhangelsk, Russia’
51, Troitsky Ave., 163069, Arkhangelsk, Russia. E-mail: maleolus@yandex.ru’

Arkhangelsk Clinical Oncology Hospital, Arkhangelsk, Russia?

Building 1, 145, Obvodny Canal Ave., 163045, Arkhangelsk, Russia?

Abstract

Cancer of the corpus uteri (CCU) is one of the most common gynecological malignancies in high- and middle-
income countries. The objective of the study was to evaluate the factors predicting survival in CCU patients
over the period 2000-2021 using the data of population-based cancer registry of the Arkhangelsk region. Material
and Methods. Cancer-specific survival (CSS) of patients with CCU for the period 2000—21 was evaluated using
life tables and Kaplan-Mayer methods with a log-rank test. The Cox proportional hazards regression model was
used to assess the effect of prognostic factors on survival time. Results. A total of 3272 cases were selected
for the analysis. The 5-year survival rates improved from 70.6 % in 2000—04 to 75.6 % in 2015-19. In stage |,
I, 1ll, and IV CUN, the 5-year survival rates were 90.8 % (95 % CI1 89.3-92.0 %), 71.1 (95 % Cl 66.3-75.4 %),
46.7 (95 % Cl 41.4-51.8 %), and 3.9 (95 % CI 1.5-7.5 %), respectively; p<0.001. In the multivariate regression
model, for stage I, lll, and IV CCU, the hazard ratios for death from cancer were respectively 2.69 (2.14-3.39),
5.73 (4.66—7.03), and 20.26 (16.13-25.44) compared to stage |. The risk of death from CCU was 2.0-2.7
times higher in patients with aggressive histological subtypes and sarcomas compared to that in patients with
endometrioid adenocarcinoma; 2.0-2.8 times higher in patients older than 60 years compared to younger
patients, and 1.3 times higher in rural patients compared to urban patients (p<0.05). There was no increase
in the risk of death from CCU over the period of COVID-19 pandemic. Conclusion. In this population-based
study, we have found that the survival of patients with CCU is significantly affected by age and place of
residence, which may indicate a limited access of some patients to effective treatment and requires further
analysis. No increased risk of death from CCU during the COVID-19 pandemic was found.

Key words: cancer of the corpus uteri, survival, epidemiological prognostic factors, COVID-19 pandemic.

BBenenne

[To nanHBIM poekTa MeKayHApOIHOTO areHTCTBA
o uccaenoanuto paka «Global cancer observatory»,
3JI0KA4eCTBEHHBIE HOBOOOPA30BaHUA Tella MaTKHU
(B3HO TM) no ymucity HOBBIX CIy4aeB U CMepTel oT
paka cpeau KEHIIKUH BO BCEM MUPE 3aHUMAIOT 6-¢ U
13-e mecTo cooTBeTCTBEHHO, [1]. [lo manHBIM Qene-
pabHOI OHKOJIOTHYECKOM cTaTHCTHKH, B 2020 T. «Tpy-
ObIil» U CTaHIAPTU30BAHHBIH 10 BO3PACTY MOKA3aTeIIH
3a0omeBaemoctu coctaBuiu 30,6 u 16,4 ra 100 ThIC.
YKEHCKOT'O HACEIIEHHsI COOTBETCTBEHHO. Cpe/in pUInH
cmeptr oT 3HO y JKeHIITUH pak Tejla MAaTKH 3aHAMAaEeT
9-e mecto (4,9 %) [2].

[To cpaBuenuto ¢ apyrumu 3HO 6onpupie 3HO TM
HMMEIOT B IIEJIOM OJIarONpPHUSATHBINA TPOTHO3 BEIKHBae-
moctH. [To manasIM uccnenosanus Eurocare-5, oTHO-
CHUTEJbHAS CTaHIaPTU30BaHHAS 110 BO3PACTY S-JIETHAA
BbpKuBaeMocTh ipu PTM B 200007 rT. cocraBisiia 88
% B Bocrounoii EBporie 1 90 % B cpennem no EBporie
(Cancer survival in Europe, 1999-2007) [3]. ®akTo-
pBI TIPOTHO3a BBDKUBAEMOCTH, TAKUE KaK CTAIUH IO
FIGO, Bo3pacT manueHToK, UHBa3us JIUMQPaTuIeCcKoro
COCYIMCTOTO MPOCTPAHCTBA, & TAK:KE MYyTallMOHHBIN
CTaTyC OITyXOJIH U APYTHE IeTalN IIEPBUYHON JHarHO-
CTHIKH ¥ JICYCHUS, OIICHEHBI IETATHHO B KITMHIYECKUX
uccienoBanusx [4]. Ho cymecTBeHHBIM HEJTOCTAaTKOM

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 16-24

KIIMHUYECKUX HCCIICIOBAHUH SIBIISIETCS, KaK MPaBHJIO,
HEJIOCTAaTOYHAs MOIITHOCTh CTATUCTHYECKOTO aHAITN3A.
Kpome Toro, ananmsmpyembie BBIOOPKH HE MTPEICTaB-
JISIOT Bero momyrsituio 60pHeIX 3HO TM, oHu BKITIO-
YarT 0TOOPAHHBIX OOJIBHBIX, MMOJYYAOIIUX JIydIIee
JIOCTYMHOE JieueHue [5]. B monymsunoHHbIX aHAIN3aX,
BKITIOYAIOIINX, B OTIIMYHE OT KIIMHUYECKIX aHAIIN30B,
He 0TOOPaHHYIO, a CIUIONTHYIO MOMYIIANNI0 OONBHBIX,
9TH (PaKTOPBI CTAHOBSATCS AMUACMUOIOTMYSCKIMHU U
MOTyT paboTarb nHade. Kpome TOro, BaxHO UMETh
B BHUJIY, YTO KIMHUYECKUE W AIUIEMHOIOTHUECKIE
aHaJU3bl BBDKUBAEMOCTH, MPOBEIACHHBIE B IPYTUX
CTpaHax, OIMCHIBAIOT (PAKTOPBI IPOTHO3a B IPYTHX T10-
MYJSIIHSX, KOTOpPBIE HEe 00513aTeIbHO MOT'YT COBIIA/IATh
¢ akTOpaMu MPOTHO3a B POCCUICKOH MOMYIISAIINH.
[omymsmoHHbBIe pETUCTPHI paka BEAyT CIUIOITHYIO
3anuch JaHabx 0 3HO Ha onpenenenHon TeppUTOpUH
Y TIPOCTIEKUBAIOT 3TH CITy4al C MOMEHTA IUarHOCTHKH
JI0 CMEPTH OOJILHOTO. DTO Ja€T BO3MOXKHOCTh OLICHUTD
BBDKHMBAaEMOCTb HA YPOBHE BCEH MOTYIISIIIH OOIBHBIX
OTIpe/IeTICHHBIM BHIOM paka [6]. OmHako JOCTYHBIH
Ha0op (PakTOPOB MPOTHO32 B MOMYISAIUOHHOM pe-
TUCTpE, KaK MPaBHUIIO, CYLIIECTBEHHO MEHBIIE, YEM
B KIIMHUYECKOM HccieqoBannu. Hambonee yacTto
TaKUMU (HaKTOPAMH SBIISIOTCSI CTAIUsI, MOP(OIIOTHS,
BO3PACT U MECTO TPOXHBaHUs OOJBHBIX, TOTIA KaK
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JIeTaJIN JICYCHUS K MOJIEKYIISIPHO-OMOIOrHUECKHE Tpe-
JTUKTOPHI Ha MOMYJISIIMOHHOM YPOBHE, KaK IPaBUIIo,
HepocTymnHsl [3, 7]. IlomynsmoHHbIe TaHHBIE TAaKKe
MIPUMEHSIOTCS IS OLEHKH JUHAMHUKU BBDKHUBAEMO-
CTHU U YaCTOTHI UCIOJIb30BAHUS PA3IUYHBIX METOIOB
seyeHus [8].

B Poccuu nonysisiiiMOHHBIN aHATU3 BIKUBAEMOCTH
npu 3HO TM penok [9], aeranbHOro ananusa gax-
TOPOB IIPOTHO3a BBIKUBAEMOCTH Ha OCHOBE JAHHBIX
KaHIIEp-PETUCTpa paHee omyonukoBaHo He Obu10. Ho
BaXHOCTPH TTOIOOHBIX aHAIM30B BEJHKA, TTOCKOIBKY
OHH TI03BOJIAIOT OLEHUTH OPTaHU3ALMIO OHKOJIOTHYe-
CKOH TIOMOIIY MPY JAHHOM 3a00JICBAaHUU U BBISIBUTH
TpyMITBl OOJIBHBIX, HYXKIAIOMUXCS B YAYUIIEHUH J10-
CTyma K KBATH(PHUIIUPOBAHHOMY JICUECHUIO.

Leas ucenenoBanus — OLEHUTH (PaKTOPHI IPOTHO-
3a BepKUBaemoctu npu 3HO Tena MaTKu B IEPUOJ C
2000 o 2021 1. mo JaHHBIM MOMYJSIUOHHOTO KaHIIEP-
peructpa Apxanrenbckoit oomactu (AOKP).

MarepuaJ U MeTO/AbI

Hacrosimii ananus siBnsieTcst GparMeHTOM Hcclie-
JOBaHUS « YTIIIyOJIeHHOE H3y4eHHe (pakTOpOB IPOrHO3a
BEDKHBaeMOCTH ITpH 3HO KeHCKOH perpoyKTHBHOM
cdepbl Ha OCHOBE JIAHHBIX MOMYJSIIMOHHOTO PAKOBO-
ro perucrpa ApxaHTenbCcKol obmacTu U pa3paboTka
MIPOTrPaMMBI TI0 YAYUIICHHUIO BBIKMBAEMOCTH U CHU-
KEHHUIO CMEPTHOCTH», BBIIOJIHIEMOro B paMkax lo-
cymapctBeHHOTO 3ananust M3 PO B 2021-23 rrT. (kox
76.9-2021, nHomep rocynapcrsenHoro yuera ETMICY
HHUOKTP 121030300131).

N3 snextponHou 6a3er manasix AOKP, xoTo-
pe1ii HaxoguTest Ha 6a3e I'BY AO «Apxanrensckuit
KJIIMHUYECKUH OHKOJIOTMUECKHUH JIUCIIaHCeP», ObLIU
W3BJICYCHBI JICNIEPCOHNU(UIMPOBAHHBIC JaHHBIE 000
Bcex 3apeructpupoBaHHbix B 2000-21 rr. caydasx
3HO TM. IlepeMeHHBIC MIs aHATW3a BKIIIOYAIH
UACHTU(UKAMOHHBI HOMEP B PETUCTPE, MOITHYIO
JlaTy POXKIEHUS, MECTO JKUTENbCTBA (TOpPOA/Celo),
JlaTy yCTaHOBJICHMs AMAarHo3a, Mop(oIornyecKui
xon 1 Tonorpadmto ormyxonu mo MKb-10, ctaguto 3a-
OoJieBaHMs B COOTBETCTBUH ¢ Kitaccuukanuein TNM
UICC 8-ro uznanus, 2017. Becy ananusupyemslii
MIEPHOJ pa3fAein Ha naTuieTHre orpesku: 2000-04,
2005-09, 201014, 2015—19; nys o1ieHKH BIUSHHS Ha
BepKHBaeMocTh mangemun COVID-2019 ornenbpHO
BoIAENeH niepuoa 2020-21 rr.

OneHuBaiu omyxonecnenu(puyecKyo BbDKUBAeC-
MocTh (OCB), Tie coObITrHeM sBisIIach cMepth oT 3HO
TM unu oT OCHOKHEHHH CIIeUAILHOTO JiedeHus. J{iis
3TOTO M3 TOJIsI PAKOBOTO PErHCTpa «COCTOSHHUE Ha
KOHEII ToAa» OTOMpaJIK Clly4au, TOMEUCHHbIE KOJAaMu
«yMmep ot 3HO» u «ymep B pe3yiabTare OCI0KHEHUH,
CBSI3aHHBIX C JeueHueMm». Cirydau CMEepTU OT Ipyroi
npudMHE (B ToM urcie apyroro 3HO) niensypupoanu
[0 MX JaTe, *KUBBIX MAIMEHTOK — MO JlaTe Mocie/-
Hel mpoBepku, 1 ¢eBpans 2022 1. BepkuBaemMocTh
OIIEHMBAJIM aKTyapHbIM METOJIOM C OlLIEHKOHW 1- u
S-nmeTHeR BbDKMBaeMocTH, MeTonoMm Kaplan—Meier
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C MOCTPOCHHEM KPHUBBIX BBIKHUBAEMOCTH U JIOT-
PAHIOBBIM KPUTEPHEM JIJIsI CPABHEHUSI BEDKUBAEMOCTH
o rpymmamM. [t onenku crenenu BiausHus Ha OCB
NPOTHOCTUYECKUX (PaKTOPOB MCIOJIB30BaHA perpec-
CHOHHAas MOJIEJIb TPONOPIIMOHANBHBIX prckoB Cox. B
MHOTo(hakTopHYyI0 Mozenb Cox epeMeHHbIE BBOAUIN
(opcupoBanHo. Bee 3HaueHuns paccunThiBaiu ¢ 95 %
JIOBepUTeNbHBIM HHTepBajioM (JI1), cratuctuuecku
3HAYMMBIMH Pa3IM4Ms CYUTAINCH MPH IOKa3aTese
p<0,05. AHanu3 NpoBeAeH C MOMOLIBI0 CTaTUCTUYE-
ckoro makera Stata 15, StataCorp LLC.

Pesyabrarsl

Jlis ananmza oroOpano 3383 3ammcu o marueHTKax,
3abonesmmx 3HO TM B iepuon ¢ 2000 o 2021 1. ITpu
3ToM 111 OONMBHBIM TMArHO3 YCTaHOBIJIEH MTOCMEPTHO,
03TOMY, corntacHo npasuiaM MAWP, onu He BriItoue-
HBI B aHAJIA3 BEDKUBAEMOCTH. AHAIN3 OMYXOJIECTIeTIH-
(hraeckoil BEDKUBAEMOCTH MpoBeneH 3272 0OIbHBIM
3HO TM (tabn. 1). Beero 3a ananu3upyeMslid epruos
3apeructpupoBano 878 cmepreit or 3HO TM. Onno- u
5-NeTHSS BBOKUBAEMOCTh BO BCEH TTOTTYJISIIIAK OONBHBIX
3HO TM cocraBuna 84,1 % (82,7-85,3) u 72,6 %
(71,0-74,2) coorBeTcTBeHHO. [IpHm 3TOM MOKa3zarenn
5-neTHel BpKMBaeMOCTH ynyumaiuchk ¢ 70,6 % B
200004 rr. 1o 75,6 % B 2015-19 .

B Tabn. 2 mpencrapneHsl nanubie 00 1- u S-etHei
BBDKHUBAEMOCTH B 3aBHCUMOCTH OT (DAKTOPOB, KOTOPBIC
JIOCTYITHBI B 0a3¢ IaHHBIX MOITYJISIIMOHHOTO PErUCTPA.
[lo naHHBIM MOMYJIAIIMOHHOTO aHAIH3a, TPEUMYTIIe-
CTBO B BBDKHBACMOCTH MMEIOT OOJIbHBIE, TIPOYKUBAIO-
IIME B TOPOJIC: S-JIETHsISI BBKUBACMOCTh COCTABIISICT
73,9 % (95 % AU 72,0-75,7) npotus 68,9 % (95 %
JU 65,4-72,1) y xurenei cena. Hanbomnee BpicoKas
BBDKHBAEMOCTH OTMEYAIach CPE/IH JKEHIITIH 110 59 JieT,
6omee 5 met 6bUTH KUBEI 83,9 % (95 % 111 73,8-90,3)
0OJIBHBIX, B TO BPEMsI KaK Yy JKCHIIUH CTapueCKOTO
BO3pacTa S-JETHSSI BEDKUBA€MOCTh COCTAaBIIsIIA
39,8 % (95 % AU 34,5-45.0).

T'ucrosornuyeckuii BapuaHT 3HIOMETPUOUIHOMN
KapLUHOMBI ObLT acCOLMUPOBAH ¢ Haubosee Onaro-
MPHUSITHBIM TIPOTHO30M: S-JIETHSISI BEDKUBAEMOCTh —
77,9 % (95 % AN 76,2—79,5), TOT/Ma KaK MpH capKoMax,
IIOCKOKJIETOYHOM, CBETIIOKJIETOYHOM, CEPO3HOM paKe
3TOT MokKa3zaresnb coctasist 40,6-48,8 % (paznuuus
3HaynMebl, p<0,05). [Ipu 3HO TM I craguu S-netHss
BBDKMBA€MOCTh BO BCEH aHAIM3UPYEMOW TOIMYIIs-
mu coctaisuia 90,8 % (95 % JAU 89,3-92,0), uto
3HAYMMO BBIIIIE, YeM MPHU 00JIee pacipOCTPaHSHHBIX
craausx. [Ipu IV craguu G6onee 5 net xwmu 3,9 %
(95 % AU 1,5-7,5) 6onbubix. [lokazarenu 1-netHei
OCB B nepuoa naggemuu COVID-19 B 2000-21 rT.
HE U3MEHSUTHCH 110 CPABHEHUIO C MPEABLIYIIUM Bpe-
MEHHBIM niepuonoM — 2015—-19 rr. V manueHTox, B
PETUCTPOBBIX 3AIMUCSIX KOTOPBIX €CTh CBEICHUS O ITPO-
BE€/ICHUH CTICIIHATEHOTO JICYCHUS, S-JIeTHSISI BBIKHBae-
MocTh cocTanisuia 83,0 % (95 % JAU 81,4-84,4).

Pesynbrarbl MHOTO()AKTOPHOTO PErpeCCUOHHOTO
aHaJM3a MpeJCTaBIeHbl B Ta0n. 3. Bce BhIOpaHHBIC
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Ta6nuua 1/Table 1

MCXOAHbIe p,emorpacpmecxwe U KINMHUKO-NaToJIOrM4eCcKme XxapakrepucTtuku 60NbHbIX 3NT0Ka4e€CTBEHHbIMU
HOBOOGpa3oBaHMAMM Tena maTku. [laHHble AOKP

Baseline demographic and clinicopathologic characteristics of patients with cancer of the corpus uteri.
Population-based cancer registry data

Xapaxrepucruka/Characteristics
Bospacr, ner/Age, years
0-39
40-59
60-79
80 u crapme/80 and older
Mopdonorus/Morphology

DupomerpronaHas agenokapruonoma/Endometrioid adenocarcinoma

ArpeccuBHbIe nonTHIBI*/Aggressive subtypes™
Caproma/Sarcoma

[K xaprmaoMa/ Squamous cell carcinoma
Her cBenenuii/No information
Cranus/Stage

I

I

I

v

He m3Bectna/Unknown

Bpewmennoit nepuon/Time period
2000-2004

2005-2009

20102014

2015-2019

20202021

Mecro npoxuBanust/Place of residence
Topon/Urban

Cemno/Rural

CrenmanbHoe nedenne/Special treatment
[IpoBoaumnocs/Was carried out

He npoBoannocs/Was not carried out

KonnuectBo 6oipHbIX/Number of patients

82 (2,5 %)

1380 (42,1 %)
1444 (44,1 %)
366 (11,3 %)

2848 (87,0 %)
174 (5,3 %)
103 (3.2 %)
44 (13 %)
103 (3.2 %)

2083 (63,7 %)
437 (13,3 %)
426 (13,0 %)
243 (7,5 %)

83 (2,5 %)

521 (15,9 %)
600 (18,4 %)
838 (25,6 %)
934 (28,6 %)
379 (11,5 %)

2422 (74,1 %)
850 (25,9 %)

2760 (34,4 %)
512 (18,6 %)

Ipumeuanne: AOKP — ApxaHrenbckuii 001acTHON KaHIEp-PerucTp; * — KapIHHOCApPKOMa, CBCTIIOKIICTOUHAs aICHOKApIIMHOMA, aICHOCApKOMa,
Cepo3Hasi HCTaAeHOKApIIMHOMA, SHIOMETPUOH/IHAS CTPOMAIbHAs CapkoMa, BEPETEHOKJIETOUHAs 37I0Ka4eCTBEHHAs! OITyXOJIb, KapLMHOMA

aHaruracTu4eckas.

Note: ARCR — Arkhangelsk regional cancer registry; * — carcinosarcoma, clear cell adenocarcinoma, adenosarcoma, serous cystadenocarcinoma,

endometrial stromal sarcoma, spindle cell neoplasm, anaplastic carcinoma.

JUTSt MHOTO(aKTOPHOTO aHAJTN3a TIEPEMEHHbBIC OKa3aIi
BrusaEEe Ha nporHo3 OCB. bomnee Toro, B MHOXe-
CTBEHHOH PETrpecCry OHM OKa3aJIUCh HE3aBHCUMBIMH
npeaukropamu OCB. Haubonee BecombM pakTopom
nporHo3a Obuia cragus: puck cmepta ot 3HO TM
mpu 11, 11T u IV cramusx 3ab6oneBanus Ob1 B 3, 7 11 31
pa3 BeImie, 4eM 1pu | cragun. Hamnbonee OGmaromnpu-
SITHBIM TIO TIPOTHO3Y TMCTOJIOTHUYECKUM BapHUaHTOM
3HO TM Obuia s3HAOMETpUOHTHAS JICHOKAPIIMHOMA,
[0 CPAaBHEHUIO C HEM puck cmeptu coctasisa 1,99
(1,55-2,58), 2,70 (2,05-3,54), 1,41 (0,91-2,19) nipu
arpecCHBHBIX AMHUTEINATBHBIX OIYXOJISX, CAPKOMaX 1
IJIOCKOKJIETOYHOM pake coorBeTcTBeHHO (p<0,001).
Puck cmeptr o 3HO TM y O05IbHBIX, HE MOTYYaBIIUX
CHETMATFHOTO JIeUeHHsI, B OAHO(AKTOPHONW MOJIEITH
ObLT BhIIEC B 8 pa3, B MHOro(hakTopHOii — B 3 pasa

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 16-24

M0 CPaBHEHHIO C OOJIbHBIMH, CBEACHUS O JICUYCHUU
KOTOPBIX UMEJIHCH.

Puck cmeptu or 3HO TM GonbHBIX, OTYYaBIIAX
nedyenue B 2015-19 rr., 611 Ha 25 % HUXKE, YeM B
pedepenthsiii iepuos 2000—04 ., 6oiiee Toro, mocie
KOpPpEeKIHH Ha Apyrue (aktopsl oH cHu3mics — 0,69
(0,56-0,86). B nepnon mannemun COVID-19 puck
cmeptu oT 3HO TM He yBenuuuics, COCTaBHB B
mHorodakropaoit Mmoaenu 0,57 (0,39-0,83) o cpas-
HEHHUIO ¢ pedepeHTHBIM nepuogoM (p<0,0001).

IToce kOppeKunH Ha BCE UCTIONb30BaHHBIE (haKTO-
psI iporHo3a puck cmeptu ot 3HO TM Ob1t Ha 25 %
HIKE Y OOJBHBIX, TPOYKUBAIOIINX B TOPO/IAX, HEXKEIN
y JKeHIIHH, MPOKUBAIOIINX B CEIbCKOH MECTHOCTH,
pasInuMs CTaTUCTHYECKU 3HAUYUMbl. HesaBucuMbIM
(axTOpOoM IIPOTHO3a BBDKUBAEMOCTH SIBISIETCSA BO3-
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Ta6nuua 2/Table 2

OnyxonecneuuqueCKaﬂ BbDKMBAeMOCTb B nogrpynnax GONbHbIX 31TI0KAa4€CTBEHHbIMU

HOBOOGpa3oBaHMAMM Tena maTku. [laHHble AOKP

Cancer-specific survival in subgroups of patients with cancer of the corpus uteri. ARCR data

®daxrop/Factor

Bo Bceit momyssinuw/In the whole population
Mecto npoxuBanust/Place of residence
Topon/Urban

Cemno/Rural

Bospacr, net/Age, years

0-39

40-59

60-79

80 u crapmie/80 and older
Mopdomnorus/morphology
DHIOMETPUONIHAS aJCHOKapIIMOHOMa/
Endometrioid adenocarcinoma
ArpeccuBHbIe noaTHIbI*/Aggressive subtypes™®
Caproma/Sarcoma

[Tnockoknerounas kapuuHoma/Squamous cell carcinoma
Her cBenenuii/No information
Craaus/stage

I

II

111

v

He m3BectHa/Unknown

Bpewmennoit nepuoxa/Time period
2000-2004

2005-2009

20102014

2015-2019

2020-2021

CrenuasnbHoe JeueHue/Special treatment
[IpoBoxumnocs/Was carried out

He npoBoxuinocs/Was not carried out

Ipumeuanne: AOKP — ApxaHrenbckuii 001acTHON KaHILEp-PErkcTp; ¥ — KapLHHOCAPKOMa, CBETIIOKIICTOUHAS a/ICHOKAPIIMHOMA, a/ICHOCApKOMa,

BreokrBaeMocTs/Survival

1-nernss, (95 % AN)/

1-year (95 % CI)
84,1 (82,7-85,3) %

85,1 (83,6-86,4) %
81,2 (78,5-83,7) %

88,0 (78,8-93,3) %
87,6 (85,7-89.,2) %
84,9 (82,9-86,6) %
57,3 (52.4-62,0) %

88,6 (87,3-89,7) %

62,4 (52,5-70,9) %
48,0 (34,0-60,8) %
72,1 (64,7-78,2) %
27,1(19,3-35,5) %

98,2 (97,5-98,7) %
89,4 (86,0-92,0) %
70,3 (65,6-74,4) %
19,0 (14,8-23,8) %
36,6 (28,2-45,0) %

80,5 (76,9-83,6) %
82,6 (79,4-85.4) %
84,0 (81,4-86,3) %
86,2 (83,9-88,3) %
86,8 (82,4-90,1) %

94,1 (93,1-94,9) %
39,5 (35,6-43,4) %

S-nernsist (95 % JAN)/
S-year-old (95 % CI)
72,6 (71,0-74,2) %

73,9 (72,0~ 75,7) %
68,9 (65,4-72,1) %

83,9 (73,8-90.3) %
84,3 (82,1-86.,2) %
69,5 (66,8-72,0) %
39,8 (34,5-45.,0) %

77,9 (76,2-79,5) %

40,6 (30,9-50,1) %
43,7 (29,9-56,7) %
48,8 (40,4-56,7) %
18,8 (11,9-27,1) %

90,8 (89,3-92,0) %
71,1 (66,3-75,4) %
46,7 (41,4-51,8) %
3,9 (1,5-7,5) %
26,9 (19,3-35,1) %

70,6 (66,5-74,4) %
69,8 (65,9-73,3) %
71,8 (68,6-74,7) %
75,6 (72,5-78.4) %

83,0 (81,4-84.4) %
25,7 (22,0-29,5) %

CEpo3Has HUCTAICHOKAPIIUHOMA, SHAOMETPHOKIHAS CTPOMAJIbHAA CapKOMa, BEPETCHOKIICTOYHAS 3JIOKaY€CTBCHHAsA OITyX0Jib, KApIIHHOMA

aHaruraCTu4eckas.

Note: ARCR — Arkhangelsk regional cancer registry; * — carcinosarcoma, clear cell adenocarcinoma, adenosarcoma, serous cystadenocarcinoma,

endometrial stromal sarcoma, spindle cell neoplasm, anaplastic carcinoma.

pact. Puck cmept OoibHBIX B Bozpacte 60—79 net
BBIILIC B JIBA Pa3a, a mauueHToxk 80 JeT u crapiue — B
3 pa3a 1o CpaBHEHHIO ¢ 00JIee MOTOABIMU OOTHHBIMA
B MHOTO()AKTOPHOM MOJICIIH.

Oo6cy:xneHue

B HacTodmeM Hccien0BaHUM IIPOBEIEH dIUJE-
MHOJIOTHYECKHUI aHaJIu3 BbDKMBAEMOCTH OOJIBHBIX
37I0Ka4eCTBEHHBIMH HOBOOOPa30BaHHUSIMHU Tejla MaT-
KM Ha OCHOBE aHaJIN3a JAHHBIX MOIMYJISAIHMOHHOTO
perucTpa paka ApxaHreiasckoi oomactu. [1o Hammm
JAHHBIM, YIIYOJICHHBIH aHAIM3 3IMHIEeMHOJIOTHYe-
ckux Qaxropos nporHosa npu 3HO TM mnposeneH
BriepBele B Poccun. [lokazarenu OCB npu 3HO TM
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B niepuof ¢ 2000 mo 2021 1. cTaTUCTUYECKU 3HAYUMO
BeIpociu ¢ 70,6 o 75,6 %, 4To MOXKeT ObITh CBs3a-
HO, TIPEKJE BCEro, ¢ yrmydieHneM 3(h()eKTHBHOCTH
U yIy4IIEHHEM JIOCTYIIa K CTIeNHATbHOMY JICUEHHIO.
[ono6ubIM 06pazom, ¢ 70 % B 19962002 rr. 10 78 %
B 2010-16 rr., HampuMep, U3MEHSIICS MOKa3aTeNb
5-1eTHe! OTHOCUTEIbHOU BBDKMBAEMOCTH B DCTOHUU:
BBDKMBAEMOCTh YBEJIMYIIIACH IS paka | ctagnm BO
BCEX BO3PACTHBIX IPYMIIaX H JUIst BCEX cTaauil (0oiee
Bcero ans craauu V). Jlons ciaydaeB Xxupypruue-
CKOTO JIeYeHHs yBenn4umiacek ¢ 85 1o 89 %, npuueM
HanOOJBINIee YBETUUCHUE HAOTIONAIOCh B CTAPIITUX
BO3PACTHBIX TPyIIax W Ha Oojiee MO3AHUX CTaTUAX
[8]. Onnako maxke B 201519 rr. 5-nmeTHss BBIKUBaC-
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Ta6bnuua 3/Table 3

OpHothaKTOPHbIM U MHOrohakTOPHbIN aHanNu3 onyxonecneuMpruyeckon BbXKMBAEMOCTU OONbHbIX
3MoKayeCcTBEHHbIMM HOBOOGpa3oBaHMAMU Tena MaTku (perpeccus Cox). JaHHbie AOKP
Univariate and multivariate analysis of cancer-specific survival of patients with corpus uteri neoplasms
(Cox regression). ARCR data

OnHodakTopHbIi aHanu3/
Univariate analysis

OP (95 %JI1)/HR (95 % CI)

Toarpymma/Subgroup

Mecto npoxusanust/Place of residence
Topox/Urban

Cemno/Rural

Bospacr, net/Age, years

0-39

40-59

60-79

80 u crapmie/80 and older
Mopdomnorus/Morphology
DHIOMETPUOHNIHAS aICHOKAPIIHOHOMA/
Endometrioid adenocarcinoma
ArpeccuBHbIe OATUIIBI*/Aggressive subtypes*
Caproma/Sarcoma

[TnockokIeTOYHAs KapIiiHOMa/
Squamous cell carcinoma

Her cBenennii/No information

1,31 (1,14-1,54)

1,09 (0,59-1,99)
2,32 (1,27-4,22)
5,67 (3,08-10,42)

2,79 (2,19-3,58)
3,79 (2,91-4,95)

3,39 (2,21-5,19)
9,74 (7,65-12,39)

MuorodakTopHblit aHanu3s/
Multivariate analysis

OP (95 %JIH)/HR (95 % CI)

1,0 (pedepentnas)/1.0 (reference)
1,33 (1,15-1,56)

1,16 (0,63-2,14)
2,04 (1,12-3,73)
2,84 (1,53-5,26)

1,0 (pecdepentras)/1.0 (reference)

1,99 (1,55-2,58)
2,70 (2,05-3,54)

1,41 (0,91-2,19)
1,39 (1,07-1,81)

Cramun/Stage

I 1,0 (pedepentnas)/1.0 (reference)

I 3,32 (2,64-4,17) 2,69 (2,14-3,39)
I 7,79 (6,38-9,49) 5,73 (4,66-7,03)
v 39,19 (31,91-48,14) 20,26 (16,13-25,44)
He uzBectra/Unknown 10,87 (7,99-14,78) 3,92 (2,82-5,44)
Bpewmennoii nepuon/Time period

2000-2004 1,0 (pecbepenrras)/1.0 (reference)

2005-2009 1.02 (0,82—1,26) 1,09 ( 0,88-1,36)
20102014 0,91 (0,74-1,12) 0,84 (0,68-1,04)
2015-2019 0,75 (0,60-0,93) 0,69 (0,56-0,86)
2020-2021 0,64 (0,44-0,92) 0,57 (0,39-0,83)

CrenasnpHOE JeueHue/Special treatment
[IpoBoxumnocs/Was carried out
He npooannocs/Was not carried out

ITpumeuanne: OP — ornomenune puckos cMeptu ot 3SHO TM.

Note: HR — hazard ratio of death from CCU.

MOCTb ObIJIa CYIIECTBEHHO HIKE COOTBETCTBYIOIIETO
MOKa3aTesisi OTHOCUTEIBHOM S-7IeTHEH BEBKUBAEMOCTH
B cpenneM o Espone (90 %), npencraBieHHOro B
nccienoBannn EUROCARE-5 [3]. BepositHo, 3TO
CBSI3aHO C MEHEE OJArONPHUSATHBIM TEPBUYHBIM pac-
npeesienreM o craauu ooneHbx 3HO TM B AO.
B namem mccnenoBanuu 20,5 % 0oapHbpIx 3HO
TM mmenu pacupoctpanerasie (I u IV) cramnm,
9T0 OBIIO (PAKTOPOM HEOIATOTPUATHOTO MPOTHO3A:
S5-netrasas OCB 46,7 u 3,9 % coorBercTtBenHo. Han-
Jy4IIIUe TIOKa3aTel BBLKHBAEMOCTH 3a(DUKCUPOBAHBI
y MAIUEHTOK C YHIOMETPHUOUTHON aIeHOKapIIMTHOMOM,
YTO CBSI3aHO C MEHEE arpeCCHUBHBIM T€YEHHEM 3a00te-
BaHus nipu janHoM turie 3HO. B npyrux uccnenoBanu-
SIX ITOJTyYEHbBI aHAJIOTHYHBIC Pe3ybTaThl. [10 TaHHBIM

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 16-24

7,69 (6,67-9,09)

1,0 (pedepentnasn)/1.0 (reference)
3,33 (2,70-4,00)

amepukaHckoro obmecta paka (The American
Cancer Society), Tpu JIeHOMHOCApKOME Ha JIOKAJIU-
30BaHHOMN CTAJUU BEDKUBAEMOCTH COCTaBisiia 66 %o,
MIpU PErHOHAPHOPACIPOCTPaHEHHOM pake — 34 %,
TIPH TUCCEMUHUPOBAHHOM Mpotiecce — 13 %, cymmap-
HO mpu Bcex craausax — 41 % [7].

[Ipu cpoke HaOMOICHNST MEHEE TPEX JIST MoKa3a-
tenu OCB B nepuon nannemun COVID-19 cymie-
CTBEHHO HE OTIIMYAINCH OT TAKOBBIX B ITPEIKOBUIHBIH
nepuon. Takwe pe3yabTaThl MOJYYCHBI B yCIOBHIX
OTPAaHUYCHHM U 33JEPKEK JOCTYIA K CIICIUATEHOMY
JICYCHHUIO, CBSI3AHHBIX C KapaHTHHOM. MOXKHO ITpeIo-
JIOXKHTD, YTO 3TO MOXKET OBITH O0YCIIOBIEHO MEHBIIIEH
arpeccruBHocThI0 3HO TM, no3Bonstorie mpoBOANTS
XUPYPTUUYCCKOE JICUCHUE B OTCPOUCHHBIN MEPUO
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0e3 morepu B 3pdextuBHOoCTH. [logobHbIN MoaXxoOx,
HaIlpuMep, MCTONb30BaH B BenmukoOpuranuwm, rie
xupypruueckoe nedenue pannux (I-11) craanii paka
SHJIOMETPUS B MEPHOJ MaHJAEMUU ObLI0O OTHECEHO K
3-ii cTeneHy NPUOPUTU3ALINH, TO3BOJISIONIEH OTCPO-
yuTh Jederne Ha 10—12 Hey 6e3 OTpHIIaTeNbHBIX 10~
cienctBui s 6opHOTO [10]. pyrM BO3MOXKHBIM
0OBSICHEHHEM BBICOKOTO YPOBHSI oIyxoiyecnenudu-
YECKOM BBDKUBAEMOCTHU B MEPUOJ MAHACMUU MOXET
OBITH OOJIee BEICOKAsi CMEPTHOCTb OT APYTUX ITPHUHH,
B MIEPBYIO OYepeb MOKIITBIX OOTBHBIX.

HezaBucumMoe BimsiHHE Ha MPOTHO3 BBIKHBAc-
MOCTH, Hapsjy CO cTajueii u MOp(OIOTHUESCKUM
BapUaHTOM OIIYXOJIH, OKa3aJH BO3PacT OONBHBIX H
MECTO MX KUTEJIbCTBA. ¥ MalMeHTok ctapiie 80 jer
3apETUCTPUPOBAHEI HanboJIee HU3KHUE MOKA3aTENIH
BBDKUBAEMOCTH, CBSI3aHHBIC C HAIMYUEM MMPOTUBOIIO-
Ka3aHMI [0 COMYTCTRYIOIIEH MAaTOIOTUU K HEKOTOPBIM
MeToaM JieueHus. Hu3kas BBKHBaeMOCTb CpeJiu Ta-
IIUEHTOK U3 CETHCKOM MECTHOCTH, BO3MOXKHO, CBSI3aHA
C 3aTPYAHCHHEM JOCTyNa K CHCIHAIU3UPOBAHHOMY
JeueHnio. B nccnenoBanny aMepuKaHCKOTO OHKOJIO-
rugeckoro coobmiectsa B 2019 1. BEISBIIGHO, YTO PHCK
CMEPTH OT paka dHAOMETPHS OBLI BEIIIIE OojIee UeM B 2
pasa B CeIbCKOM MOMYIISIIINY 110 CPABHEHHIO C TOPO/I-
ckuMu kuTenbaunaMu — 111 3HO TM ¢ nopakenueM
mumdarmaeckux y3nos (OP 7,63, 95 % /11 3,64-16,01
vs OP 3,08, 95 % 11 2,31-4,10) [11].

K mpeumymiecTBaM HaIIero UCCICIOBAHUS OTHO-
CUTCSl TO, YTO B HEM HCIOJB30BAJIUCH JaHHBIC BCEU
TIOTYJISIIUY MTAMEHTOK C TIOATBEPKISHHBIM JIUArHO-
30M 3HO Tema matku 3a 2000-21 IT., 9TO COCTaBIAET
6omee 3 ThIC. OONBHBIX. DTO MO3BOJSET MPOCIETUTD
TEHJICHIIUHU B BBDKUBAEMOCTH OOJIbHBIX B 3aBUCHMOCTHU
OT U3y4aeMbIX (PAKTOPOB, YTO 3aTPYAHUTEIHHO B UC-
CJIEZIOBaHUSIX C MEHBIIIUM YHCIIOM HaOIIOICHUH.

MpbI aHATM3UPOBATH OMYXOJIECIEeU(DHIECKYIO
BbDKMBaeMOCTh 00sbHBIX 3HO TM, yunTBIBaIOILYIO
B KadecTBe coObITUs cMepTh oT 3HO mnu ocnox-
HeHul neuenusi. OnHako B Poccuu, Kak U B Ipyrux
CTpaHax, PeTUCTpPAIsi MPUUYUHBI CMEPTH MOXKET
HOCHUTH CYOBEKTHUBHBIM XapakTep, YTO MOXKET ObITh
OTpaHMYCHHUEM Haliero ucciaegoBanus. [lostomy
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Ooree HaIeKHBIM U3MEPEHNUEM BEDKHBAEMOCTH OHKO-
JIOTHYECKHUX OOJBHBIX SIBISICTCS] OTHOCUTEIbHAS, WIIN
HETTO-BBIKUBAEMOCTH [5], KOTOpasi pacCUUTHIBACTCSA
MyTEM «BBIYUTaHUS» HOHOBOM CMEPTHOCTH U3 HAOMIO-
JaeMoi BeDbKHBaeMocCTH. OMH U3 TIEPBBIX MOJJOOHBIX
aHanmu30B nposeieH B.M. Mepabumismm [12]. B atoit
paborte BiepBbie B Poccuu ObLTH paccyuTaHbl TTOKa3a-
TEJU OTHOCUTENIbHOH BhIKMBaeMocTH npu psiae 3HO
B CeBepo-3anangHoMm QenepansHoM okpyre Poccum.
Hamwm nanHbIe B IEJIOM COBIIAAAIOT C JAHHBIMH 3TOH
MyOJIHKALIUH.

B pamMkax mpoBeAeHHOTO MOMYJISIIMOHHOTO aHa-
JM3a HEBO3MOXKHO OIEHUTH Pl BAXKHBIX KIMHHYE-
CKHX (paKTOPOB, TAKUX KaK KOJMYECTBO yHAAJICHHBIX
BO BpEMs ONEPATHBHOTO JICUCHHUST TUM(PATHICCKIX
y37I0B, cCXeMa MpPOBEACHHOIO JEKapCTBEHHOTO Mpo-
THUBOOITYXOJIEBOTO JICUCHHUS, J103bI 00myueHus. Takke
OTCYTCTBYIOT CBEZICHHUS O COCTOSTHUH OOJIFHBIX JIO 1 BO
BpeMsI CIIEHMATN3UPOBAHHOTO JICYSHNS, OCITOKHEHHUSX
MIPOTHUBOOIYXOJIEBOM TEpanuu, 4TO Ba)KHO, TaK Kak
3HAYUMO BJIHUSET HAa BO3MOXHOCTh HCIIOJIb30BaHUS
TOr0 WJIA WHOIO METOAA JedyeHus. B manpHeimen
paboTe MBI IIITaHUPYEM COBMECTHUTH 0a3bl TaHHBIX IO~
MYJTSIIIMOHHOTO U TOCIUTAIBHOTO KaHIep-pPEruCTPOB
U OLEHUTH B paMKax 3MHJIEMHOJIOrHYECKOro uccie-
JTOBaHUS BBICOKOTO Pa3pelIeHns, KaK KIMHUIECKHE U
SMUEMAYECKHe (PaKTOPHI COBMECTHO OymyT BIUSATH
Ha BeDKMBaemocTh 1pu 3HO TM. Kpome Toro, mel
TUTAHUPYEM pacueT HETTO-BBDKUBAEMOCTH OOJBHBIX
3HO TM no Pohar-Perme u ero cpaBHeHue ¢ mnoka-
3arensimu OCB.

3akiouenue

B nomynsaumoHHOM HCCIIEI0OBAHUU YCTaHOBJICHO,
YTO Ha BEDKHMBaeMocTh nanueHTok ¢ SHO TM, nomu-
MO KJIMHHYECKHX (DAKTOPOB, 3HAUMMO BIIHSIOT BO3pPacT
¥ MECTO IIPOKUBAHMS, UYTO MOXKET CBUJI€TENILCTBOBATh
00 OrpaHUYEHHOM JIOCTYTIE YacTH OONBHBIX K d(dek-
THUBHOMY JICUEHHUIO U TpeOyeT NabHEHILIEero U3y YeHusl.
IlepBHUHBI aHAIU3 MOKA3bIBAECT, YTO PUCK CMEPTHU
ot 3HO TM B niepuop nangemuun COVID-19 ne mo-
Bhmascs. TpeOyercst ananus oO1el BEDKUBAGMOCTH
OOJIBHBIX B 3TOT HEPHOI.
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BO3MOXHOCTU OB EMHOW CErMEHTALIMX OMNMYXOJU
Nno AAHHbIM AN®OY3UOHHO-B3BELLEHHOW MPT
B NPOrHO3NPOBAHUN N OLIEHKE 3®®PEKTUBHOCTU
XUMUOTEPATUU NMPU PAKE MOYEBOI'O NY3bIPA

E.l'. Tpuropbes, U.I'. ®ponoBa, E.A. YcbiHuH, A.B. YcoBa, C.A. TabakaeB

HayuHo-uccnegoBaTenbCKUi MHCTUTYT OHKOMOrMM, TOMCKUI HaLMOHaNbHbIN
nuccrnegoBaTenbCkui MeguunHCKUIM LeHTp Poccuiickon akagemuuy Hayk, r. Tomck, Poccus
Poccus, 634009, . Tomck, nep. KoonepatusHbin, 5. E-mail: mrtomo@mail.ru.

AHHOTauus

Llenb nccnepoBaHua — paspaboTka 1M oueHKa MEeTOAUKN OBbEMHOWN CerMeHTaumuy Onyxomnu No AaHHbIM
AnddY3MOHHO-B3BELLEHHON MarHUTHO-pe30HaHCcHoM Tomorpadum (OB-MPT) Ans nporHo3vpoBaHns 1 OLEHKU
3(pPEeKTUBHOCTN XMMMOTEPanuM Npu pake mo4esoro nyseips (PMI1). Matepuan n metoabl. O6cnegosaHo
26 naumeHToB C MOPONOrNYeckn BEPUMULMPOBAHHBIM MEPEXOAHO-KNETOYHbLIM PAaKOM MOYEBOIO My3bIpsi.
Ipynna xapakTepusoBanach HanvyiMem oOgHOWM Nnn HECKOMNbKMX Onyxornewn, pasmepom oT 17 fo 46 mm. MNepen
nnaHvpoBaHuem xmmumotepanuu no cxeme M-VAC BbINONHANOCH ccneaoBaHye 1 NocTnpoLeccnHroras oo-
pabotka [1B-MPT c o6bemHo cermeHTaumnen obpasosaHnii, oLeHkon obbema n koadduuneHta anddysnm
(MK0) BO BCen macce onyxonu. Mo gaHHbIM UK, no hopme onyxonu 1 ee OTHOLLEHMIO K CTEHKE MOYEBOrO
ny3bIps BblYMCNSanu koadduumeHT (K) nporHosa ahdhekTBHOCTN XMMUOTEpPaneBTU4eCcKoro nevexHuns. Pe-
3ynbTaTthbl. [1py 3HaveHun koaddurumeHTa Hxe 0,51 NporHo3MpoBancs BbICOKUI PUCK HEAPDEKTUBHOCTH
xummnotepanuu, npu K=0,74 — nonoxutensHbii addekT nedenns. Mpu 0,51<K<0,74 — nporHos Heonpeaenex-
HbIll, Bonee BeposiTHa cTabunumaaums onyxonesoro npowecca. YyBCTBUTENbHOCTb U cneunduyYHOCTb MeToAa
coctasmnu 92,3 n 92,4 %. BbiBoabl. MeTog 06beMHOM cermeHTaLmMm no3BorsieT C BbICOKOW JOCTOBEPHOCTLIO
NPOrHO3MpPOBAaTb N OLEHNBAaTb 3P EKTUBHOCTL XnMmoTepanun y 6onbHbIX PMI. MNpeumyLuectsamn metoaa
SABMAIOTCA BO3MOXHOCTb OLIEHKM OMyXON HE3aBMCUMO OT CTEMNEHU HamnofHEHUs MOYEBOro Ny3blps U npu
BonbLUNX NAOLWAaAAX MOPAKEHUS, OTCYTCTBME HEOOXOAMMOCTN BHYTPUBEHHOTO KOHTPACTUPOBAHMS.

KnioyeBble cnoBa: MPT, auddy3noHHo-B3BeLLUEHHbIe M306paXeHus, pak Mo4eBOro ny3bips,
NPOrHo3mpoBaHue, oLeHKa 3¢ppeKTMBHOCTU XMMUOTEpanuu.

#=7 [puropbeB EBreHunit NleHHagbeBuY, mrtomo@mail.ru
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VOLUMETRIC TUMOR SEGMENTATION ACCORDING
TO DIFFUSION-WEIGHTED MRI DATA IN PREDICTING
AND EVALUATING THE RESPONSE TO CHEMOTHERAPY
IN BLADDER CANCER

E.G. Grigoriev, I.G. Frolova, E.A. Usynin, A.V. Usova, S.A. Tabakaev

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences,
Tomsk, Russia
5, Kooperativny St., 634009, Tomsk, Russia. E-mail: mrtomo@mail.ru.

Abstract

The purpose of the study was to develop and evaluate the technique for volumetric tumor segmentation
based on diffusion-weighted magnetic resonance imaging (DW-MRI) in predicting and assessing the response
to chemotherapy in patients with bladder cancer (BC). Material and Methods. We examined 26 patients
with morphologically verified transitional cell carcinoma of the bladder. The group was characterized by the
presence of one or several tumors with a size of 17 to 46 mm. Before planning chemotherapy according to the
M-VAC scheme, a study and post-processing of DW-MRI with volumetric segmentation of lesions, assessment
of the volume and apparent diffusion coefficient (ADC) in the entire tumor mass were performed. According
to the ADC data, shape of the tumor and its relation to the bladder wall, the coefficient (C) for predicting the
response to chemotherapy was calculated. Results. In the cases with a coefficient value below 0.51, a high
risk of treatment failure was predicted, at C=0.74, a positive effect of treatment was predicted. With a value
of 0.51=C<0.74, the prognosis was uncertain, stabilization was more likely. The sensitivity and specificity
of the method were 92.3 % and 92.4 %, respectively. Conclusion. The method of volumetric segmentation
makes it possible to predict and evaluate bladder cancer response to chemotherapy with a sufficiently high
accuracy. The advantages of the method are the possibility of assessing the tumor regardless of the degree
of filling of the bladder, with non-contrast MRI, and with large lesions.

Key words: MR, diffusion-weighted images, bladder tumor, prognosis, efficacy evaluation of chemotherapy.

Bgenenne

B cTpykType oHKOIMOrHueCcKOi 32001€BaEMOCTH PaKk
MoueBoro my3bipsi (PMIT) Bxonut B uncio naubdomnee
YacTO BCTPEUAIOIIUXCS JIOKATU3alUl, COCTaBISAS OT
3 o 5 % Bcex HOBOOOpa3zoBaHui. ExxeroqHo B Mupe
3a0o0seBaeT okoio 430 ThIc. yenoBek, B Poccun 3a mo-
cinequue 10 meT mpupocT cTaHAapTU30BAHHOTO TTOKA-
3aress 3aboneBaemoctu PMII cocraBun 16,1 % [1].

CoBpeMenHbie cTaHaapTthl Jiedenus: PMII npen-
YCMaTPUBAIOT PUMEHEHHE XUMHOTEPAITUA B CaMO-
CTOSITEJIbHOM BapHaHTE U B HE0AIbIOBAHTHOM PEXKHME.
[Ipu neyenun HempieuHonnsazusHoro PMII (cragus
T1) BBIMONHSIOT TPAHCYPETPANBHYIO PE3EKIHIO C
BHYTPHUITY3BIPHBIM BBEICHUEM ITUTOCTATUKOB. [Ipm
OpPraHOCOXPAHSIOLIEM XUPYPrUUECKOM JICUEHUH MbI-
meyHonHBazuBHOTo PMII (ctaguu T2a-b) Heoarbro-
BaHTHAasI XUMHUOTEPAITHUS C IPUMEHEHHEM HOBBIX CXEM
YMEHBIIIaeT BeposTHOCTH permrBa Ha 20-30 %, ymyd-
Iasi mokaszaresu oOriel BepkuBaemoctu. [1pu PMIT
T3b-T4b cTaguu UCNIONB3YIOTCS COYCTAHUS XUMHO- H
JIy4eBOU TEpanuu B MAJUIMATUBHOM BapHaHTe [2].

W3BectHO, uTO (hakTOpamm, OE3yCIIOBHO OIpere-
JISTFOIIIMMHU TIOJIOKUTEIIBHBIH MPOrHO3 3P PEKTUBHOCTH
XUMUOTEPAIUM, SIBJISIOTCS cTajausi 3a00jeBaHusl,
TUCTOTHUI OITYXOJIH, HEMoCpenCcTBeHHas 3(PdeKTHB-
HOCTb HCIIOJIb3yeMbIX mpenaparoB. OIHAKO MPOTHO3
1 orieHKa 3(PPEKTUBHOCTH MPOBOIUMOTO JICUCHUS

26

YacTO MPEACTABISIOT TPYAHYIO 3a/aqy IJsl KIMHU-
nucra. B wacTHOCTH, IpU  OTpeNeleHUud CTauH
PMII no magana neuenus B 10-20 % cirygaeB UMErOT
MECTO 3aBBIIICHUE WU HEOOIICHKA. TakKe MOXKET HE
OTIPAB/IAThCS OXKHJIAEMBINA MTPOTHO3 3(H(HEKTUBHOCTH
nedyenus [3-5]. Tak unu mHave, Jyisi BO3MOKHOCTHU
MIPOTHO3UPOBAHUS d(PPEKTHBHOCTH XUMHOTEPATTUH
HEOOXOJAMMO MMETh MUHHUMYM JIBE KOHTPOJbHBIC
TOUYKH JIJIS1 BU3YaJIM3AI[UU OIyXOJHU: 0 U TMOCIE Jie-
yeHwus. [lepBast — 171 OIEHKH pacTpoCTPAHEHHOCTH
OTIyXOJIEBOTO TIPOIlecca W BO3ZMOXKHOTO TPOTHO3A.
Btopas — 1151 mpoBepKH COCTOATETLHOCTH TIPOTHO3a
1 OIICHKH d(dekTa jedeHus. [{yist TokanbHOM OlICHKH
PMII ucnons3yroTcs pa3inuuHble METOAbI JUAarHOCTH-
KW, ¥ BEAYIIYIO POJIb UTpaeT muctockonus. OmpHako
M3MEHYNBOCTH (DOPMBI OMyXOJIel BO BpeMS 3TOM
MaHUITYJISIIUN HE TTO3BOJISIET IOCTOBEPHO OIICHUBATH
UX JIMHEHHBIE pa3Mepbl. Takxke MpU MUCTOCKOMUU
HEPEKO BHU3YAIM3UPYIOTCS HEOIyXOJEeBbIe M3MEHe-
HUS CITU3UCTON 000JIOYKH MOYEBOTO ITy3bIPs, TPYIHO
OTJIUYHMMBIC OT paKa, OCMOTP MOXET OBITh 3aTPYIHCH
reMarypueii, mocieonepaluoHHbBIMU U3MEHEHUSIMU,
TP HAJIMYUU CTPUKTYPBI YPETPHI IUCTOCKOIHS CTa-
HOBHTCS TEXHUYECKH HEBO3MOYKHOM.
MaruauTtHo-pe3onancHasi Tomorpadus (MPT) mo-
3BOJISICT BBISIBUTH KOJIMYECTBO, Pa3Mephl, JTOKaIHU3a-
IIUIO OITyXOJIEBBIX 00Pa30BaHUI MOYEBOTO ITy3bIPS, UX
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MP-curnanpHble XapaKTepPUCTHKH, COCTOSIHUE TIEPHBE-
3MKaJIbHOH KJIETYATKH, OKPYKAIOIINX aHATOMUYECKUX
CTPYKTYp ¥ TUMQATHUECKUX y3JIOB, pa3rpaHUIHTh
WHBa3MBHYIO M HEMHBa3uBHYI0 ¢opmbl PMII, ytou-
HUTB PACIIPOCTPAHEHHOCTD OITYXOJIH U BOBIICYCHHOCTD
OKpyXarouux opranoB. OHAaKo B HACTOALIEE BpeMs
HET YeTKHUX JaHHBIX 00 3P dexruBHOCTH MPT B MOHU-
TOPUHI€ XUMHOTEPAITHN: TOYHOCTH METO/IA COCTABIISIET
oT 65 110 80 % [6]. ITocnenHue TOCTHKEHUS CeNIanu
BO3MO)KHBIM IPUMEHEHHE Pa3InUHbIX BHIOB (PyHK-
LUOHAJIBHBIX METOAMK BU3YyaJIU3allH, KOTOPbIE KOC-
BEHHO OTPaXKalOT META00JIU3M U CTPYKTYPY OITYXOJIH,
HaunOoJee aKTyalIbHBIM U3 HUX SBJSIETCSI IPUMEHEHHE
¢ dy3MOHHO-B3BEIICHHBIX M300paxkenuit (JBU)
MPT, ¢ nony4yeHueM cepuu CKaHOB C M3MEPSIEMbIM
koapdumentom muddysun (MK, apparent diffusion
coefficient— ADC). MeTonnka mo3BoJsieT IpUMEHSITh
KOJIMYECTBEHHBIN mapameTp — koddpduuuent quddy-
3, KOTOPBIA MOXKET OBITH TOJIE3HBIM U151 HPOTHO3a
s dexTuBHOCTH Nedenus. [laTodpuznonornueckne
MIPOIIECCHI, TPUBOJISIINE K N3MEHEHUIO IPOHUIACMO-
CTH KJICTOUYHBIX MEMOpaH, BBI3BIBAIOT M M3MEHEHUE
1 dy3ru MONIEKyI1 BOZIbI, YTO MOXKET OBITH BBISIBJICHO
Ha JIBU u nuzmepeno npu Berurciaenuu MKJI, kotopsiii
OTpaXkaeT BEJINYMHY CPETHETO KBapara pacCTOsSHHUS,
KOTOpOE MPOXOISAT MOJICKYJIbI 38 €IMHHILY BPEMEHH.
Ha JIBU kaxapiii BOKcedh (TpPEXMEpPHBIA IMHUKCEIh)
1n300paKEHUSI UIMEET HHTEHCUBHOCTb, OTPAXKAIOLLYIO
CTeNneHb cBOOOBI quddy3un Boabl. OrpaHUYCHHE
¢ dy3un, ONTUMAIBHO BU3yalln3UpyloNIeecs: Ha
CKaHax ¢ BbICOKMM b-daxropom (800—1000) 3a cuer
KOHTPAaCTHOCTH M XapaKTEPHU3YIOIIeecs YUCICH-
HbIMU 3Ha4eHUsIMU Ha kaptax MK]I, MoxeT BbICTY-
[1aTb OCHOBHOM XapaKTEPUCTHUKOM, MO3BOJAIOIIEH
OLICHUBATH MaTOPU3UOIOTHUECKHE MPOLECCHl U
naToMopdo3, oTpaxkas 3PPEKTHBHOCT IPOBOAUMOI
XMMHOTEPAIUY NIPU MCCIEJOBAaHUM B AWHAMMKE 1O
u nocne nedenus. [Ipeumymectsom [IBU saBistitoTcs
OTHOCHTEJbHAs OBICTPOTA BBIIIOJIHEHHS U OTCYTCTBHE
HEOOXOJUMOCTH BHYTPHUBEHHOT'O KOHTPACTUPOBAHMUS,
YTO I03BOJISIET BKIIIOUUTH 3TY METOIUKY B IIPOTOKOJ
MP-uccnenoBanusi y Bcex NalMue€HTOB.

Lesb ncciienoBanust — pa3padoOTKa U OLIEHKA Me-
TOAMKU OOBEMHON CErMEHTAIMH OITyXOJIH 10 JTaHHBIM
T Py3MOHHO-B3BEIIEHHON MarHUTHO-PE30HAHCHOM
TOMOTpadun B MPOrHO3UPOBAHNH H OIIEHKE (P PEeKTHB-
HOCTH XUMHOTEPAITUH [TPU PaKe MOYEBOTO ITy3bIPS.

MarepuaJj 1 MeTObI

Hccnenosanue nposeaeno B HUM onkonoruu
Tomckoro HUMII. O6cnenoBano 26 maiueHTOB C
MOp(doIOTHYECKN BEPUPHUIIMPOBAHHBIM TIEPEXOIHO-
KIIETOYHBIM PaKOM MOYEBOTO ITy3bIps, U3 HHUX 23 —
MY’K9MHBI, 3 — KEHIIIMHBI, CPETHII BO3PACT COCTABUI
62,6 £ 11 net. Bce manyeHTsl, BKIIFOUCHHBIC B HCCIIE-
JIOBaHUE, MOJKCAIN WH(HOPMUPOBAHHOE COIIACHUE.
[larueHTHI B TpyIIie XapaKTepPHU30BaAIUCh HATHIUEM
OJIHOM MJIM HECKOJIBKHMX OITyX0JIeH MOYEBOTO My3bIps,
C COIIOCTAaBUMBIM JIMHEMHBIM Pa3MepOM B UHTEPBAJIE
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ot 17 no 46 mM. B ucciienoBanue He BKIFOYAJIUCH I1a-
IIUEHTHI ITOCIIC HBA3WBHBIX BMEIIATEIHCTB, OMOTICHH,
BHYTPHILY3BIPHOTO BBEICHUS XUMHUOTIPEIIAPATOB WIIH
MPOBEICHUS JIYUYE€BOM TEpamuu, ¢ MpU3HAKAMH OT-
JTAJICHHOTO W PETHOHAPHOTO METacTa3upoBaHUs (I10
nmaaabpiM CKT opraHoB rpygHON KIETKH, OpIONIHOM
MOJIOCTH M Todek). VHTepBan mociie quarHocThye-
CKOM mucrockonuu 10 MP-Ttomorpaduu cocrapisi
He MeHee 4 THEeH.

[TanueHTamM OPOBOAUIOCH OPraHOCOXPAHSIOLIEE
JeYeHne, KOTOpoe BKII0YAJIo 2 Kypca CHUCTEMHOMN
HE0abIOBAHTHON XUMHUOTEPAIUU 110 CTAaHJAPTHOU
cxeme M-VAC (metorpekcar — 30 mr/m? B 1, 15 u
22-11 neHb, BUHOIAcTuH — 4 mr/mM?> B 1, 15 u 22-i1 ness,
ucuiaTi — 70 Mr/m? Bo 2-# JIeHb, TOKCOPYOHITMH
30 mr/m? Bo 2-il IeHB), TEpepbIB MEXKIY Kypcamu —
4-6 Hen,.

MP-uccnenoBanue BBIMOJHAIOCH Ha CKaHEpeE
MAGNETOM ESSENZA (SIEMENS, I'epmanus)
C HampsKEHHOCTHI0 MarHuTHoro moss 1,5T. Iox-
rotoBka kK MPT cooTBeTcTBOBasia OOIIEIPUHSATOMN:
CKaHHPOBAaHKE MPOBOIUIIOCH HATOMIAK, aPTE(aKTHI
OT MEPUCTATBTUKU KUIIEYHUKA MUHUMHU3UPOBAINUCH
npernaparaMy IJTFOKaroH WM OyCKOTIaH U MPHEMOM
HaKaHyHE Karcylbl UMOAWyMa, dciyMu3ana. [lamm-
€HTBl He MOYWJIHCE 3a 1,5 u mo BemonHenus MPT.
HMccenenoBanue npoBOIMIIOCH B TOJIOKEHUH MTAI[UEHTOB
Ha CIIMHE C UCIOJIh30BAHUEM CTaHAAPTHOM (MATKOM)
PY-karymku 11 HCCIIEIOBaHUSI OPraHOB OPIOIIHON
MOJIOCTH ¥ MaJIoro Taza. CKaHuPOBaHUE IPOBOIUIOCH
B CTaHJAPTHBIX UMITYJIbCHBIX IIOCJIEI0BATEIbHOCTSIX
(Bpexume T2, T1, STIR, B caruTTanbHOM, aKCHATEHOM
1 KOpOHapHOH mockoctsx). B mporokon MPT Bkito-
yanuck JIBU ¢ mopaBneHueM curHaiga OT >KMpPOBOM
TKaHU B AKCUAJIIBHOW IUIOCKOCTH, CO CIEAYIOLIUMHU
XapaKTEepPUCTUKAMU: CEpHsI C BeJIMUMHAMU b-(hakTropa
50 u 800 ¢c/Mm?, ToMIHA TOMOTpaUIECKOro cpesa —
3 mMm, TR=2500-3000 ms, TE=90-100 ms, marpuua
128x128, FOV 250%250 MM (puc. 1).

Ha n300pakeHusIX OLIeHUBAIIN TOJIIUHY, YeTKOCTh
Y POBHOCTb KOHTYPOB CTEHKH MOUEBOT'O ITy3bIpsl, Ha-
JIMYYe YYaCTKOB JIOKAJIHHOTO YTONIIEHUS U 9K30(UT-
HBIX 00pa30BaHM, OMHOPOTHOCTE TIEPUBE3UKATHLHOM
knerdarky. [Ipu Hanuumm o6pa3oBaHMil OLIEHUBAIH UX
(dopmy, pazMepsl, CTPYKTYPY, OTHOIIEHUE K CTEHKE U
MEepUBE3UKANIbHOM KieTuaTke. J{anee no nanasiM MP-
HCCIIEOBAaHUS TPOBOJUIINCH MOCTIPOLECCUHIOBAs
00paboTKa 1 aHaJM3 C UCTIONB30BaHUEM MIPOTrPAMMBI
Horos (Horosproject.org 1 Nimble Co LLC Purview,
CILIA): na Bcex ckaHax ¢ b-hakropom 800 c/mMm?,
COJIepXKAIlMX B CEYCHNHU TATOJIOTHYECKoe 00pa3oBa-
HUE, MTPOBOAMJIICS TOJyaBTOMATHUYECKUN BHIOOP 30H
untepeca (ROI) no koHTypy 0omyxoiu, ¢ OTCEUEHUEM
3HAQYEHUH MEHbIIE €€ MUHUMAaIbHOW HHTEHCUBHOCTH
(puc. 2). Jlanmee mpoBoAMIN 00BEMHYIO CETMEHTAITHIO
BBISIBIIGHHOTO 00Pa30BaHUs M 10 CKOITUPOBAHHBIM T'pa-
HutaM ROI Ha ckanax ADC Bo Bcelt Macce omyxonu
onenuBanu 3HaueHue UKJ[ nanHoil cerMmeHTHpOBaH-
Hoit orryxomnu (C) u ee 00veM (puc. 3).
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Puc. 1. IBU B akcmanbHOW NNOCKOCTM NpK pake MoYeBOro ny3bips, B pexxumax DWI ¢ b-cpaktopom 50 c/mm? (a), 800 c/mm? (b) n UK[ (c)
Fig. 1. Diffusion-weighted images in the axial plane, bladder cancer, b-factor of 50 s/mm? (a), 800 s/mm? (b) and ADC (c)

nage size: 128 X 128
iew size: 1168 x 1234
VL: 45 WW: 65

value: 56.00
o e

Parameters

+ 2D Growing Region (current image only)

3D Growing Region (entire series)

Algorithm:  Threshold (lower/upper bounds) [
Starting Point (Click in the image)

mm X:17.77 y:25.86 2:-12.14

px: x:69 y:63

- -
Lower Threshold 35 ]

Upper Threshold 80

Results

7 Directly generate ROl when clicking

v Merge with existing Brush ROIs
Propagate result in 4D

* Create ROI(s) in the original series
* Brush ROI Polygon

# of points: Low

ROI name:  Growing Region

Generate a new series with
Set Inside Pixels to: 1000

v Set Outside Pixels to: 0

>

Puc. 2. IBU B akcnanbHOM NAOCKOCTU Npu pake
MoueBoro ny3bips, DWI ¢ b-paktopom 800 c/mMm?.
Bbi6op 30H nHTepeca (ROI) no KoHTypy onyxonu,
npu otceveHnn 3HavyeHnin MP-curHana meHblue ee
MWHUMarbHOW MHTEHCMBHOCTU (OTMeYeHa NyHKTUp-
HOW pamKoW)

Fig. 2. Diffusion-weighted imaging of bladder cancer
at the axial plane, in DWI b-factor of 800 s/mm?.
Selecting areas of interest (ROI) along the contour
of the tumor, with cut-off values less than its mini-
mum intensity (marked with a dotted frame)

Puc. 3. O6bemHas cermeHTauums, BblumcrneHne obuero oobema onyxonu n VK[ B cnyyae aAByx obpasoBaHuii (a) — 33,06 mm?,

C=1293 mm?/c 1 npu Hanu4um cryctkos kposu (b) — 10,56 mm3, C=1387 mm?/c

Fig. 3. Volumetric segmentation, calculation of the total volume of the tumor and ADC in the case of two lesions (a) — 33.06 mm?3,
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C=1293 mm?/s, and in the presence of blood clots (b) — 10.56 mm?, C=1387 mm?/s
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Puc. 4. Cxema onpegeneHunsi pasmepoB Onyxonu
Fig. 4. Scheme for determining the size of the tumor

RO! Volume

Reconstruction Filter:  Statistics:

Pow ~Growing Region.
Volume : 4.3671

“Mean: 1140.0900 SDev: 288.9802 Total: 278080.0000
Min: 6670000 Max: 2077.0000

RO! Volume

Reconstruction Filter: ~Statistics:

it st [~Growing Region———
Volume : 22339 em® |

6484 Total: 177406.0000

Oelaunay iear v
Min: 681.0000 Max: 2210.0000

© 50 Contour

VYuureiBas, yTo (hopMa OIyXOJIH U €€ OTHOILIEHHUE
K CTEHKE SIBJISIIOTCS MPOSBICHUEM XapakTepa pocTa,
MIPOBOJIMIIA M3MEPEHHS C IMOJTydeHUEeM 3HaueHwid: L
(0Ch OITyXOJIN) — PACCTOSTHHUE OT TIPOCBETHOTO KOHTY-
pa OIMyXOoJIM JI0 TPAaHUIBl CTEHKH MOYEBOTO IMy3bIps,
X — MaKCUMaJIbHBIN MONEPEUHUK OITYXOJIU Ha TPaHULIe
CO CTEHKOH MoueBoro mys3sips (puc. 4). 3nauenue C
paBHsuToCch 3HaueHHI0 K]l B oObeMe Bceil cermeH-
TUPOBaHHOH omyxoiu. [lomy4nB Bce naHHbIe, BEIUKC-
st Kodduument nporxHosa dpdexruBHoctu (K),
KOTOPBIH siBIsieTcst mpor3BoaHbM L/x/Cx 1000 st He-
ITOCPEIICTBEHHOU OIIEHKHU MPOTrHO3a 3(pPeKTHBHOCTH
MIPEICTOSIIET0 XUMHUOTEPATIEBTHYECKOTO JICICHNS.

[Tocne 2-ro kypca xumunorepanuu MP-uccrienosa-
HUE MOBTOPSJIN C TEMHU K€ UMITYJIbCHBIMH MOCIIEN0-
BaTeIbHOCTSIMH, MTOCTIPOLECCHHTOBYI0 00paboTKy
BBITIOJTHSIIH TI0 YKa3aHHON METOIMKE C TyOITMpOBaHU-
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Puc. 5. O6bemHas cermeHTaums obpasoBa-
HWS MOYEBOTO My3bIPS C OLEHKON ANHAMUKN
nameHeHus obbema onyxonu. Bepxnui
psin — 00 NEeYEHUs], HKHUIA — Moche JNeYyeHus],
o6bem coctaenseT 4,37 n 2,23 Mm® cooTBET-
CTBEHHO
Fig. 5. Volumetric segmentation of bladder le-
sion with an assessment of the changes in the
volume of the tumor. Upper row before treat-
ment, lower row after treatment, the volume is
4.37 and 2.23 mm?, respectively

Growing Region

Area: 2.174 cm
Mean: 49.772 SDev: 10.071 Sum: 2837
Min: 35.000 Max: 72.000

TE: 91 TR: 29|
28.07.2016.14:102

€M 3HauCHHI OTCeUeHUs MHTeHCHBHOCTH MP-crrnana,
BBISIBIISISI M3MEHEHUE 00beMa CEerMEeHTHPOBAHHON
ormyxonu (puc. 5). Onenka 3pPeKTUBHOCTH JCUCHHS
TIPOBOIUTCS O KpUTEepHsiM, cortoctaBUMBIM ¢ RECIST
R1.1: monueiii 3 ekt — ncue3HOBEHNE BCEX 09aroB
MOpaXCHHUs Ha CPOK HEe MeHee 4 Hel; YaCTHUYHBIN
¢ dexT — ymensiieHue oyaroB Ha 30 % u Ooiee;
nporpeccupoBaHue — yBenudeHue odara Ha 20 %
WY TIOSIBJICHUE HOBBIX OYAroB; CTAOMIIM3AIINs — HET
YMEHbIIIEHUS ommyxoiu MeHee ueM 30 % 1 yBenndeHus
6osee uem Ha 20 %.

Pe3yabTarsl

Hcxoansie nokazarenu MKJI no xumuorepanuu y
6onbHbIX PMIT ¢ pazubiv addexrom neaenust (puc. 6, 8)
OTIINYATIMCh MEXY COOOH U XapaKTepU30BaIUCh IPU
MIPOTPECCUPOBAHNUH OTTYXOJTH (N=6) OTHOCUTEIHHO BEI-
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Puc. 6. VicxogHoe 3HaveHre namepsiemoro koadduumeHTa
Anddy3nn o XMmmuoTepanum B rpynnax ¢ pasHbiM 3 deKTom
nevyenus, Mv?/c.

[MpumeyaHue: -1 — nporpeccnpoBaHne onyxonu;

0 — crabunusaums; 1 — perpeccus
Fig. 6. The initial value of the measured diffusion coefficient
before chemotherapy in groups with different treatment effects,
mm?/s.

Note: -1 — disease progression tumor, 0 — stable disease,

1 — regression tumor

Puc. 7. 3HaueHue VK[ nocne xumuoTtepanuu, Mm?/c.
MpumMeyaHue: -1 — nporpeccrpoBaHne onyxonw;
0 — crabunusaums; 1 — perpeccus
Fig. 7. The value of the measured diffusion coefficient
after chemotherapy, mm?s.
Note: -1 — disease progression tumor, 0 — stable disease,
1 — regression tumor
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Pwuc. 8. CteneHb HEOAHOPOOHOCTU CTPYKTYPbI ONYyXOnu Mo
AaHHbIM cTaHaapTHoro oTknoHeHns MK fo xuMuotepanuu B
3aBUCMMOCTU OT 3chekTa neveHns, Mm?/c.
MpumeyaHue: -1 — nporpeccupoBaHne onyxonu;

0 — cTrabunusauus; 1 — perpeccus

Fig. 8. The degree of heterogeneity of the tumor structure accord-

ing to the standard deviation of the ADC before chemotherapy
depending of treatment effects, mm?/s.
Note: -1 — disease progression tumor, 0 — stable disease,
1 — regression tumor
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Puc. 10. ROC-kpuBasi 3aBUCUMOCTU OTpuLaTenbHOro acddekra

neveHus ot koadduumnenta K

Fig. 10. ROC-curve of dependence of the negative effect of treat-

ment on the coefficient C
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Puc. 9. CteneHb HeOAHOPOAHOCTN CTPYKTYPbl ONYyXOnu no
AaHHbIM cTaHAapTHoro oTknoHeHus VKM nocne xvmuoTtepanuu,
mMm?/c.

[MpumeyaHue: -1 — nporpeccnpoBaHmne Onyxonu;

0 — cTabunusauums; 1 — perpeccus
Fig. 9. The degree of heterogeneity of the tumor structure
according to the standard deviation of the ADC after chemo-
therapy, mm?/s.

Note: -1 — disease progression tumor, 0 — stable disease,

1 — regression tumor
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Puc. 11. ROC-kpuBasi 3aBMCMMOCTM NONOXUTENBHOIO 3dpdpekTa

nedveHust ot koadpduumeHTta K

Fig. 11. ROC-curve of dependence of the positive effect of treat-

ment on the coefficient C
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KNMHWYECKUE UCCIIEOOBAHUA

COKMMH 3HAYeHUAMH (Merana— 1297 Mmm?%/c, HeBbICOKAsT
MEJUTIONIIPHOCTR) W 00JIee BRIPAKCHHONW HEOTHOPOI-
HOCTBIO CTPYKTYpPHI (CTaHZApTHOE OTKJIOHEHHE —
320 mm?/c); mpu crabuiamzanuu (n=7) U perpeccun
omyxonu (n=13) — OTHOCUTENbHO HU3KUMHU 3HaYe-
nusmu (Menuana — 1119 u 1046 mm?/c, HeBBICOKas
LEJITIONAPHOCTE) U MEHEE BBIPAKEHHOH HEOIHO-
POAHOCTBIO CTPYKTYPHI (CTaHAAPTHOE OTKJIOHEHHE —
207 u 221 mm?/c). TIpu OIIeHKE MOCIIe XUMHUOTEPATTHN
otMmeuanuchk cumxkenue UKJ[ y 6onpHBIX ¢ mpo-
rpeccupoBanueM u nosbimenne MKJ[ y manuentos
CO cTabmim3auel u perpeccueit omyxomu (puc. 7).
[Ipu 5TOM 1O 3HAUEHHUAM CTaHIAPTHOTO OTKIOHEHUS
HK]I Bo BceM 00BeMeE OTTYXO0JIEBOTO y371a OTMEYAIHCH
CHMYKEHHE HEOTHOPOITHOCTH CTPYKTYPBI IIPH Iporpec-
cuposanun PMIT u 6onee BeICOKHI pa30poc 3HAYECHUIA
HEOTHOPOJHOCTH TPH PETPECCHU OIyXoyu (puc. 8,
9). JlanHble mokasaTeny, BEPOSITHO, XapaKTEPU3YIOT
pa3HbIid 3G GhEeKT Tepanmuu Ha YPOBHE CTPYKTYPHBIX
HU3MEHEHMI OIyX0JIEBOM TKAHMU.

Hecmotps Ha BaprnaTUBHOCTH (POPM OITYXOJEBBIX
y3JI0B (MPEUMYIIECTBEHHO, BAPUAHTHI OBOUJIHBIX/
YIUIOIIEHHBIX ), BO BCEX CIIy4asiX €CTh BO3MOXKHOCTb
OIIEHUTH TPH OTIPENIEISIOMINX pa3Mepa — MaKCHMallb-
HYIO BBICOTY BHYTPHITY3BIPHOTO KOMIIOHEHTA, MaKCH-
MaJIbHBIE TIONIEPEYHBIE pa3Mephl U pa3Mep OCHOBAHHUS
y3Jla 10 BHYTPEHHEMY KOHTYPY, COECIMHSIOLIEr0
Kpasi MHTaKTHBIX YacTell CTEHKH MOYEBOTO ITy3BIPSI.
Vxe camu 110 cebe JaHHbIe N3MEPEHHUS MOTYT OBITH
WH(POPMATUBHBIMU B OTHOILEHUH XapaKTepa pocTa
ONYXOJIM W CTENeHW WH(UIBTPAIIMA MBIIICUYHON
CTEHKH, 0COOCHHO €CJU MMEIOT MOJTBEpPKICHUE
Ha mu((dy3nOHHO-B3BEIIEHHBIX U300pakeHusx [7].
[Ipeiaraemplii HHTETPaNBLHBIA KOAPOUIIHMESHT TPO-
rao3a >¢dexkruBHoct (K) moxer, mo cyTtH, xapak-
TepHU30BaTh CTENeHb WH(DMIBTPAIUUA CTEHKU TPHU
OOJILIIMHCTBE BAPHAHTOB (DOPM Y3JIOB M B COUCTAaHUU
¢ UKJ] KoCBEHHO MO3BOJISIET CYIUTh O CTEIIEHU TUCTO-
Jloruueckoit muddhepeHnnpoBku omyxoiuu [8, 9].

Jnst ananusza nporaos3a 3GpQeKTUBHOCTH XUMHO-
Tepanuu MpoBeieHa OlleHKa AMAarHOCTUYECKON 3Ha-
yumocTu kodpuunenta K meronom ROC-kpuBsbIx, ¢
OTIpeIeIeHEM ONITUMAITEHOTO Pa3/IessroIIero 3Haue-
HUSI, TIO3BOJISIFOIETO KIIACCH(UIIPOBATH MAIICHTOB
I10 CTETIeHH pUcKa HEA(PPEKTUBHOCTH XUMUOTEPATTUI
(puc. 10), a Taxke mpeanonaraTb OIArONPUATHBINA
spdext neuenus (puc. 11). [Inomans mox ROC-
KPUBOW, COOTBETCTBYIOILIEH B3aUMOCBSI3U MPOTHO3A
oTpHIarenbHoro 3¢ dexra XuMuoTepanuu U Kod¢h-
¢urmenra K, cocrasuma 0,875 + 0,071 ¢ 95 % JAU:
0,735-1,000. ITomyueHnHas MOme b ObLIa CTATUCTHYIC-
cku 3Hauumoint (p=0,006). ITloporoBoe 3HaueHuUE BbI-
OpaHO 0 MaKCUMAIIBHON CyMMe 4yBCTBUTEIbHOCTH
U cienupUIHOCTH, B Touke cut-off (Touke oTceueHmst)
ko3¢ punment K cocrasun 0,51 (K=0,51). [Tpu K<0,51
MIPOTHO3MPOBAIICS BBICOKHN PUCK HEIPPEKTHBHOCTH
XUMHOTepanuy. YyBCTBUTEIBHOCTD M CIEU()UYHOCTD
meToza coctaBmim 85,0 u 83,3 %.
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[Mnomans mox ROC-kpuBoii, COOTBETCTBYIOIICH
B3aMMOCBSI3H MPOTHO3a MOJIOKUTEIBHOTO AP deKTa
xXuMHOoTepanuu 1 kodhduiuenra K, cocrasuna

0,976 + 0,024 ¢ 95 % JAU: 0,929-1,000 (creru-
¢uunblii Bug ROC-kpHBOH MOXKET OBITH CBSI3aH C
HeOombIol BeIOOpKOH). [Tomyuennas monens Obuia
craructudecku 3uadyumont (p<0,001). IToporosoe
3Ha4YeHHe BHIOPAHO M0 MAaKCHMAaJIbHOW CyMME UYB-
CTBUTEILHOCTH M CIEMUPUIHOCTH B TOUKe cut-off
(Touke orceuenus) — 0,74. Ilpu K, paBHoM nnu npe-
BBILIAIOIIEM JAHHOE 3HAYCHHUE, TPOTHO3UPOBAJICS T10-
JIOXKHUTETHHBIN ekt neueHns. YyBCTBUTEIBHOCTh
1 cuermuuIHOCTh MeToma cocTaBmim 92,3 u 92,4 %
COOTBETCTBEHHO.

Ecnn 3nauenune K menee 0,74, Ho Oosbliie 1100
paBao 0,51, mporHO3 2D PEKTUBHOCTH Tepanuu
HEOTIPEICIICHHBIA 1 00Jiee BEpOsATHA CTAOMIU3AIINS
OITyXOJIM B OTBET HA IPOBOIUMYIO XUMHOTEPAITHIO.

Knunuueckuit npumep Ne 1

bonvuoti b., 65 nem, nocmynun ¢ scanobamu Ha
bonu 6 xcusome u Kposs 6 moue. Ilo oanHvim yucmo-
cxonuu (21.04.17): cresa noo ycmvem mMouemouHuKa
onpeoensiemcs cpeoOHesopCUHYAmMasl, KOHMAKMHO
Kpogomoyauias Onyxois, Ouamempom 00 25 Mm, ¢ oua-
eamu Hekposa. Io oanuvim MPT (19.05.17): mouesoti
nY36IPb 0eoOpMUPOBaHt 3a cuem MASKOMKAHO20 HOBO-
obpazosanus, pazmepamu 24 X27 mm, ucxooaue2o uz
71e6oll DOKOBOU CMeHKU, 8 OCHOBAHUU ONYXOlb — 00
25 mm (puc. 12). Onyxons ungunvmpupyem cmeuky
MOUe8020 Ny3vlps, NAPABE3UKANbHYIO KIemYamKy U
ycmbe 1e6020 MoyemoyHuKa. B napasesukanvHoti
KJIemuamke — eOUHUYHble TUMPDOY3Tbl, PAZMEPOM OO0
6 mm. IIpu konmpacmuom ycuneHuy onyxoib UHMeH-
CUBHO HEPABHOMEPHO HAKANIUBAEM KOHMPACMHOe
sewecmeo, 8 pexcume DWI ommeuaemces ocpanuienue
oupgyzuu 0o 1074 mm’/c. Ilo x00y HapysCcHbIX NOO-
8300UHBIX COCYO08 Clle8d — VYBETUUEHHbIE TUMGPDOY3TbL,
pazmepamu 00 16 mm. 3axkmouerue: onyxoib MOY€8020
nY3bIps, ¢ NPUBHAKAMU UHDUILMPAYUU Napasesu-
KANbHOU KAeMm4amKU U YCmbsl 1€6020 MOYEeMOUHUKA,

Pwuc. 12. N3amepeHune onyxonu ¢ nonyyYeHnemM 3HavyeHum
L=25 MM 1 x=26 MM
Fig. 12. Measurement of the tumor to obtain values
L=25 mm and x=26 mm
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Reconstruction Filter: Statistics:
-Geowing.Region.
| volume : 7.9834 cm®

87 301.9772 Total: 481335.0000
180 Contour Min: 513.0000 Max: 1988.0000

Series Name: Volume : 7.9834 cm®

ical Libi Cerviy|
ep2d_diff_b50_b400_b800_12¢|

Growing Reglon

Area: 3.471 cm?

Mean: 1080.934 SDev: 355.421 Sum: 98365
Min: 561.000 Max: 1921.000

TE: 91 TR: 2300
19.05.2017, 10:43:05|

20485 01.01.1952 N
Pelvis Clinical Libraries Prostaty
ep2d_diff_b50_b800_12]

l »r .

.

Options: Reconstruction Filter:  Statistics:

Show Wireframe Power Crust

Color Volume : 21973 cm’ |
T Delaunay Wiean: 062.0304 SDeV: 209.4544 Total: 152143.0000

e B Conbar Min: 463.0000 Max: 1856.0000
Opacit

Series Name: Volume : 2.1973 cm® Save as DICOM
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Napage3uKaibHast U NO08300UHASL TUMPadeHONnamusl.
Ilpogedenvr obvemnas cecmenmayus U 8blyuUcCieHUe
obwvema onyxonu 00 everus (puc. 13). Koagpdpuyuenm
K (25/26/1074%x1000) cocmaeun 0,89.

I1o oannvim MPT nocne 08yx Kypcog xumuomepa-
nuu no cxeme M-VAC: (13.10.17): mouegoti ny3vipo
oehopmuposan 3a cuem MAcKOMKAHO20 00PA308AHIS,
ucxoosujeeo u3 1egoti 6OKOBOU CMeHKU, pa3mepbl
KOmopoz2o ymenvtuuaucy 00 13x19 um, ¢ borvuiell
CmeneHu 3a cuem HYmpUny3blpHO20 KOMNoHeHma. 3a-
KII0YeHue: cocmosnue nocie XUMUomepanuu, Onyxoib
MOU€B020 NY3bIPsl C UHBAZUET MILUEYHOO CI0S, YMEHb-
uleHue pasmepos HOB00OPA308aHUS NO CPABHEHUIO C
MPT om 19.05.17. IIposedenvt obvemuas cecmenma-
yust 06paA306aHUs U BbIYUCTIEHUE 00bEMA ONYXOMU NO-
cre neyerus (puc. 14). Bolnonneno cpasnerue OaHHbIX
obvema onyxonu no MP-ouggysuu om 19.05.17 u
13.10.17. Ilo obvemnot ceemenmayuu 0ovem ony-
xoau 0o u nociae aevenus cocmasua 7,98 u 2,19 mm’
coomeemcmeentno. Obvem Onyxoiu nocie jedenus
ymenvuuncsa na 72,56 %, umo, no kpumepusim RECIST
RI1.1, coomeemcmayem yacmuuHoul pecpeccuu.

Knunuueckuit npumep Ne 2

bonvnou I, 51 2o0a, nocmynun ¢ sxcarodamu
Ha Ooau 8 dHcueome u Kpogv 8 moue. Ilo dannvim
yucmockonuu (12.08.17): creéa no 6okoeotl cmen-

32

Growing Region
Area: 2.098 cm?
Mean: 1042.036 SDev: 291.618 Sum: 57312
Min: 685.000 Max: 1856.000
——

TE: 91 TR: 290
13.10.2017, 15:58:3

Puc. 13. O6bemHas cermeHTauus, Bbl-
yncneHve obbema onyxonu (7,98 Mm®) n
3HaveHusa MK 1074 mm?/c oo nedyeHuns
Fig. 13. Volumetric segmentation,
calculation of tumor volume (7.98 mm3),
and mean ADC of 1074 mm?/s before
treatment

Puc. 14. ObbemHasn cermeHTauus, Bbl-
yncneHne obbema onyxonu (2,19 mm®)
nocne xmMmuoTepanum
Fig. 14. Volumetric segmentation, calcu-
lation of tumor volume (2.19 mm?3) after
chemotherapy

MR Study Dal

Puc. 15. ViamepeHune onyxonu ¢ nony4yeHneM 3HadeHnin
L=14 MM 1 x=29 mm
Fig. 15. Measurement of the tumor with the values

L=

14 mm, and x=29 mm
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Ke onpedensemcs cpeOHeBOPCUHUAMAs ONYXoib
00 30 mm, ¢ ouacamu nekposa. Ilo oannvim MPT
(22.08.17): mouesotl ny3vipb dechopmuposan 3a cuem
MASKOMKAHO020 HOB000PA308AHUA, UCXOOAUIE20 U3
nesoll Ookogol cmenku, pasmepamu 14x32 um, 6
ocHosanuu onyxons — 0o 29 mm (puc. 15). Onyxonw
ungurompupyem cmeuky nyswips. llpu konmpacm-
HOM yculienuy Onyxojib UHMEHCUBHO HEPABHOMEPHO
Hakanaueaem KOHMPACMHOE €U ecmen, 8 Pedtcu-
me DWI ommeuaemcs oepanuuenue oupgpysuu 0o
1259 mm/e. Tlo x00y HAPYHCHBIX NOOB300UHBIX CO-
Cy008 cresa ygenuueHuvle UM@POy3vl, pasmepamu
00 13 mm 6 nonepeunuxe. 3axarouenue.: ONyxXonb Mo-
4es020 Ny3vips, N00B300UWIHAA TUMPOAdeHONamus.
IIposedenvl obvemHnas cecmenmayus 06pPaA306aHUs U
gblylciIeHue obvema onyxonu 0o aevenus (puc. 16).
Kosppuyuenm K (14/29/1259%1000) cocmagun
0,38.

Ilo dannvim MPT nocne 08yx Kypcos xumuomne-
panuu no cxeme M-VAC (25.02.18): mouesoii ny3vips
oeghopmuposan 3a cuem HOB00OPAZ0BAHUSL, C NPUSHA-
Kamu UH@UIbMpaAyuU MoIUEYHOU CIMEHKU, pa3mepbl
Komopozo ysenuuuauch 00 16x37 mm. 3akniouenue:
cocmosnue nocie XuMuomepanuu, onyxoib MO4e8020
nY3bIpsl, C UHBA3UET MbIULEYHO2O CI05L, C Y8eluieHuem
pazmepog no cpasuenuio ¢ MPT om 22.08.17. /[na
oyenKu 3hexma xumuomepanuu 8bINOIHEHO CPAB-
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) SDev: 173.809 Sum: 40570
00 Max: 1515.000 |

Puc. 16. ObbemHasn cermeHTauus, Bbl-
yncneHve obbema onyxonu (2,32 Mm®) n
3HaveHus MK 1259 mm?/c oo neyeHus
Fig. 16. Volumetric segmentation,
calculation of tumor volume (2.32 mm?),
and mean ADC of 1259 mm?/s before
treatment

jon L

m
51.500 SDev: 180.618 Sum: 59878
5.000 Max: 1786.000

Puc. 17. ObbemHas cermeHTauus, Bbl-
yncneHne obbema onyxonu (3,59 mm?®)
nocne neyeHvs
Fig7. Volumetric segmentation, calcula-
tion of tumor volume (3.59 mm?®) after
treatment

TE: 91 TR:
F!

HeHue oannvix MP-ougpgysuu, nonyuennvix npu MPT
om 22.08.17 u 25.02.18. Ilo oannvim obvemnoil cee-
MeHmayuu 0opazosanuil ux 0ovem 00 u nocie j1edeHus
cocmasun 2,32 u 3,59 mm (puc. 17) coomeemcmeen-
Ho. Obvem onyxonu nocie iedeHus YEeauduics Ha
54,74 %, umo no kpumepuam RECIST RI1.1 coom-
semcmayem npocpeccuposanilio.

Oo6cy:xneHue

Ha naHHBII MOMEHT B JIUTEpAType MPEACTaBICHO
JIOCTATOYHO OOJBIIIOE KOJIMYECTBO PEKOMEHIAITHI
M0 WCTOJIB30BAHUIO TMArHOCTHYECKUX METOJIOB B
MIPOrHO3MPOBAHUU U OLIEHKE PE3yJbTaToB XUMHOTE-
parnu 'y 6onpHBIX PMII. M3BecteH criocod orneHKu
3¢ (dEeKTUBHOCTH HEOAbIOBAHTHOW XHMHOTEpANNUu
no nauHsiM MPT ¢ u3mepenunem K] BbIsIBIEHHBIX
oOpazoBanwii /10 1 oce JieueHus [ 10]. OnuceiBaeTcs
MOZI0OHBIH CITOCOO MPOrHO3UPOBAHUS TIPOTH(EpaTHB-
HOT'0 M HIHBa3MBHOT'O TOTEHIIMAJIa OITYXOJIM IO IAHHBIM
n3MepsieMoro kodddunrenta muddy3un B OmyXonn
[11]. HemocTaTkamu yKa3aHHBIX METOIOB SIBIISTFOTCS
HU3Kasi TOYHOCTh MU MH(OPMATUBHOCTH BCIEACTBHE
BbIOOpa 30H nHTepeca (ROI) B TkaHM OMyXOIH JTUTIIH
Ha O/THOM U3 CPE30B, YTO MOYKET IIPUBOINTH K TIOTPETII-
HOCTH U3MEPEHHUS.

Kpowme Toro, npu onyxosneBom nopaxkennu Ta-T1-
T2a cTanuii Kak Mpy LUCTOCKOIUH, TaK U 110 JAHHBIM
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JIy4eBBIX METOJIOB BHU3yalIH3UpyeMoe 00pa3oBaHUE
4acTo MPECTABIEHO HE TOJIHKO OMTyXOJIEBOH TKAHBIO.
Haubosnee gacto nmeeT MecTo Tak Ha3bIBaEMBIN «CTe-
0eJb» MaIISIPHON OITyXOJIH, TIPENICTaBICHHBIN CO-
CYIHUCTBIM MaTPUKCOM U COCTOSILINI U3 OACIU3UCTON
000JI0YKH, WHOTZA C SBICHUSMU OTeKa u (Quodpo3sa,
HO 0e3 OImyXOJIeBBIX KJIEeTOK. [Ipumexamue crycTku
KPOBH TaK)X€ OTPAaHUYMBAIOT BO3MOXKHOCTH BHU3ya-
nu3anuu. PasMepsl U BU3yallbHBIC XapaKTePUCTUKU
OITYXOJIM HE HIMEIOT YETKOU KOPPEIISIIUH CO CTETICHBIO
naToMopdo3a ¥ I3MEHEHHEM €€ CTPYKTYPHI U, COOT-
BETCTBEHHO, HE MOT'YT OBITh JIOCTOBEPHBIM KPUTEPHUEM
3¢ eKTUBHOCTH XUMUOTepanuu. Ha naHHbIH MOMEHT
a¢ ekt IeueHs OIEHUBAETCS MO MEKIYHAPOIHOM
kimaccudukammu RECIST R1.1, ocHOBaHHOM, TIpex e
BCETO, HA M3MEHEHUHN JTUHEHHBIX Pa3MEpPOB OITYXOJIH
U UX CpaBHEHUHU 10 U mocie Tepamnuu [12]. Oxnako
TOJIBKO pa3MePHBIE XapaKTEPUCTUKH OITYXOJIH HE Jal0T
MTOJTHOW MH(OPMAIINH O TTaTO(QU3HOIOTUIECKUX TIPO-
neccax (M3MeHeHNe WHTEHCHBHOCTH METa0oIu3Ma,
($hubpo3, HEKPO3, LEUIIIIPHOCTH), B CBSI3U C YeM
MPOSIBJICHUs TaToMop(0o3a MOTYT OCTaThCsl BHE Tpa-
HUII IOTy4eHHoM nH(popmarmu. C STOH TOUKH 3peHUs
coBOKynHEIN ananmu3 JIBW B muHamuke oGnamaer
SIBHBIM TIPEUMYIIECTBOM.
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A.A. 3akupoBa'?, U.B. PeweTtoB'?, A.Jl. UcTpaHoB’, H.C. CykopueBa'
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AHHOTaUuA

Llenb uccnepgoBaHUA — NPOBECTU CPABHUTESbHBIN aHanM3, OLeHKy yHKLMOHANbHbIX PE3yNsTaToB 1 KAa4yecTBa
KM3HU MaUNEHTOB C OMyXONsiMM OPraHOB FOSIOBLI M LUEW MOCHE paanKanbHOrO XMPYPrmyeckoro feyeHus B
3aBMCMMOCTM OT METOAOB PEKOHCTPYKLNM U UCTIONb30BaHNS ayTOTPAHCMAHTATOB C BOCCTAHOBIEHMEM UHHEP-
Bauumun TkaHel. MaTepuan u metoabl. C 2014 no 2022 r. Ha 6a3e yHNBEPCUTETCKOM KIMMHNUYECKON BONbHULbI
Ne 1 CeueHoBCKOro yHMBepcuTeTa NpoonepupoBaHo 133 naumeHTa co 3nokavyecTBEHHbIMM 06pa3oBaHUAMU
NnonocTh pTa, KOTOPbIM BbIMOMHAMMCL OAHOMOMEHTHbIE MO0 OTCPOYEHHbIE PEKOHCTPYKTUBHBLIE ONepaLnu.
MaumeHTbl 6bInNM pasaenexsbl Ha 4 rpynnbl: 1 (N=37) — OCHOBHasi rpynna — PEKOHCTPYKLUMSA CBOBOAHLIMU J10-
CKyTaMKn «C peunHHepBauunen», 2 (Nn=24) — pekoHCTPYKLMSA CBOOOAHLIMU TOCKyTaMu «6e3 penHHepBaLmmny,
3 (n=23) — pPeKOoHCTPYKUNS NepeMeLLEHHbIMU FIOCKYTaMu «C MHHepBaumen», 4 (n=49) — peKOHCTPYKLMSA
nepemMeLLeHHbIMU fockyTammn «6e3 nHHepBauum». Mpy oueHKe pes3ynbTaToB MCMOMb30BanCs ONPOCHUK
QLQ-H&N43, cdyHKUMM peun 1 rmoTaHus OLEeHMBaNMCh Mo LWKanam, BOCCTAHOBMEHNE YyBCTBUTENIbHOCTU
oueHmBanock Tectamn Cemmec—BanHwTenHa, Bebepa, BocnpuaTneM 60nmn n TemnepaTypHOro Bo3gencTBusS.
Pe3ynbTatbl. 3HauMmble nyywime pesynstathl B 1 (OCHOBHOW) rpynne nosfly4eHbl No creaylwmm Lwkanam
onpocHunka QLQ-H&N43: cymma 6annos — Me=21 (Q1-9; Q3-29), p=0,038; peub — Me=27 (Q1-7; Q3-37),
p=0,05; yooBneTBOPeHHOCTb COOCTBEHHONM BHELIHOCTbIO — Me=22 (Q1-0; Q3-47), p=0,049, a Takke npu
OLIEHKE BCEX CEHCOPHbIX TECTOB, KPOME BOCNPUSITUS XONOAHOro U ropsyero. Kpome Toro, B rpynne 1 otme-
YeH MEHbLUMI OUCKOMMOPT CO CTOPOHbI JOHOPCKOW 30HbI 1 BornbLuas yAOBNETBOPEHHOCTb KOCMETUYECKUM
pesynstratoM. 3akntoyeHue. NprMeHeHne MHHEPBUPOBAHHbLIX JTOCKYTOB MO3BOMSIET YNYyYLWWUTb Ka4yecTBO
XKMU3HU N yOOBNETBOPEHHOCTb MNALMEHTOB pe3yribTataMum NieYeHust.

KnroueBble cnoBa: pak ronoBbl U WeW, KaYeCTBO XU3HU, PYHKLMOHaNbHbLIN pe3ynbTaT, PEeKOHCTPYKTUBHasA
XUPYPrusi, UHHEPBUPOBaHHbIE NIOCKYThI.
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Abstract

The purpose of the study was to conduct a comparative analysis and evaluate the functional results and
quality of life of patients with head and neck cancer after radical surgery, depending on the reconstruction
techniques used and the feasibility of using autografts for the repair of tissue innervation. Material and
Methods. From 2014 to 2021a total of 133 patients with oral cavity cancer underwent simultaneous or delayed
reconstruction after radical surgery at Clinical Hospital 1 of Sechenov University. All patients were divided into
4 groups: group 1 (n=37, the main group): reconstruction with free flaps “with reinnervation”, group 2 (n=24):
reconstruction with free flaps “without reinnervation”, group 3 (n=23): reconstruction with pedicled axial flaps
“with innervation”, and group 4 (n=49): reconstruction with pedicled axial flaps “without innervation”. The
QLQ-H&N43 questionnaire was taken as the main tool, speech and swallowing functions were assessed by
using scales, and sensibility was assessed by the Semmes—Weinstein and Weber tests, as well as by pain
and temperature sensation. Results. In the main group, statistically significant best results were achieved in
the following main scales of the QLQ-H&N43 questionnaire: total score — Me=21 (Q1-9; Q3-29) (p=0.038);
speech -Me=27 (Q1-7; Q3-37) (p=0.05) and body image — Me=22 (Q1-0; Q3-47) (p=0.049). In group 1,
significantly better results were obtained in assessing all sensory tests, except for the temperature sensation.
In relation to less discomfort on the donor area and greater satisfaction with the cosmetic result, group 1 also
gained better scores than other groups. Conclusion. The use of innervated flaps improves the quality of life
and patient satisfaction with the treatment results in long-term follow-up.

Key words: head and neck cancer, quality of life, functional outcome, reconstructive surgery, innervated

flaps.

AKTyaJIbHOCTh

[TanueHTHl cO 3JI0KaYeCTBEHHBIMU OMYXOJSMHU
TOJIOBBI U LIEH MOJBEPKEHbI HAHOOJBIINM PHCKAM
HapyIICHUS WU yTPAThl TAaKUX KU3HEHHO BAYKHBIX
(GYHKIMH, Kak JpIXaHue, [IOTaHue, MMTaHuEe U Pedb,
KOTOPBIE MOTYT OBITH OOYCIJIOBJICHBI KaK arpeCCUBHBIM
BO3JICHCTBUEM JIYYEBOM TEPANUU U XUPYPrUUYECKOTO
BMEIIIATEeNILCTBA, TAK U OITYXO0JIEBBIM mporieccoM [ 1]. He
MEHee BaXKHBIM SIBJIIETCS ICHXOCOLNAIBHBIN aCIeKT,
CBSI3aHHBIH C HEOOXOIMMOCTBIO aJalTUPOBATHCA K
HOBBIM YCJIOBUSIM M OTPaHUYEHHMSIM, BEI3BAHHBIM 3200-
JICBAHUEM U, YaCTO, MHBATUU3UPYIOLINM JICUCHUEM.
PazButune paguo-, XUMHO-, UMMYHO-, TaPr€THOH U
(doTroguHaMHUYECKON Tepanuu, Bbicokast 3(dexTus-
HOCTb UX COYETAHHOTO NPHUMEHEHHUS MO3BOJIMIIH
3HAUUTEIIBHO YBEIUYUTh HPOJOIKUTEIBHOCTD KH3-
HH TakuX OOJBHBIX, OJJHAKO PaJMKAIbHAS OTepaluns
OCTaETCsl OCHOBHBIM ATaroM jieueHus [2]. B cBsi3u ¢
pOCTOM NOKa3aresield BBLKHBAEMOCTH BCTAJI BOIIPOC 00
a/IeKBaTHOM PEKOHCTPYKLMHU PE3ELUPYEMBIX OPraHOB
JUTS yAy4IIeHus QyHKINOHAIBHBIX M KOCMETHYECKUX
PE3YJIbTaTOB ¥ COLMAILHON peabuIuTaIH.

B apcenane coBpeMeHHOH PEKOHCTPYKTHUBHOM
XUPYPTUU UMEETCS MHOXKECTBO Pa3JIMUHBIX CIIOCO-
00B — OT TIepeMEeNIeHHBIX JIOCKYTOB Ha COCYAMCTOM
HOXKE 70 CBOOOIHBIX MUKPOXUPYPTUUYECKUX PEUH-
HEpBUPOBAaHHBIX TpaHcmanTaToB [3]. Eciau panee
BBIOOp TPAHCIUIAHTAaTa OCHOBBIBAJICS HA €T0 «Ha-
JEKHOCTH» U «IPHXKUBAEMOCTH», TO C OCBOCHUEM U
COBEpIIIEHCTBOBAHNEM PEKOHCTPYKTUBHBIX METOIMK
pemaromuM GakTopoM CTAHOBHUTCS BO3MOXKHOCTD
BOCCTAHOBJICHUSI (DYHKIMH U, KaK CIIEACTBHE, Kauye-
ctBa xwu3Hn (K)K) marmmenra [4]. IlepcrieKTHBHBIM
HalpaBJICHUEM SIBJISETCS NMPUMEHEHHE TPaHCIIaH-
TaTOB C BKJIIOUEHHEM HEPBOB U IMOCIEAYIoNei Hel-
popadueit A5 BOCCTaHOBJICHHUS YyBCTBHTEIILHOCTH,
TOHYCa U MOIBM)XKHOCTH PEKOHCTPYHPYEMbIX TKaHEH.

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 36-48

Jng BEIOOpa ONTUMAEHOTO METOAA PEKOHCTPYKIIUU
U COMOCTaBUMOCTH C pe3yjbTaraMu OYyAyIIUX HC-
CIe0BaHUN aKTyalbHOU CTAaHOBUTCS pa3padoTka
CTaHJapTU3UPOBAHHOTO M PACIINPEHHOTO MOAXOAA
K OIICHKE OTIAJICHHBIX PE3YJIBTATOB JICUCHHS TOCIIEC
PEKOHCTPYKIIUU OPTraHOB MOJIOCTH PTA.

KavecTBo xM3HM — IIUPOKOE TIOHATHUE, CBSI3aHHOE
C WHIUBUIYalbHBIM BOCHPHUATHEM, (PU3NYECKUM H
TICUXOCOITHATBHBIM COCTOSTHHUEM, JTMYHBIMHU yOexK 1e-
HUSIMU Y B3aUMOJIEMCTBUEM C OKPYKaIOIEeH cpesioi n
OTpakarollee HapyIIeHUsI, TPOUCXOSIINE C OOTbHbI-
MHU B IpoIliecce KOMOMHUPOBAHHOTO JICUCHHUS H TTOCIE
ero okoH"aHwus [ 5, 6]. st ortenku KK miconb3yrores
CTaHIaPTU3UPOBAHHBIC MEXK/IYHAPOIHBIC OITPOCHUKH.
Haubonee nonyinsipHa mkaia, papadborannas Espo-
MEUCKON OpraHu3anueil o UCCIeAOBAHUIO U Jieye-
auto paka (EORTC) B momudukammm QLQ-H&N43,
aJ[anTUPOBAHHAS JIJISl TIAIIMEHTOB C OHKOJIOTMYECKUMHM
3200JICBAHUSIMU TOJIOBBI U IIICH.

Hennio ncciaenoBaHust SBISCTCS CPABHUTEIBHBIH
aHaliu3, OlleHKa (YHKIMOHAIBHBIX PE3ylIbTaTOB U
KadecTBa JKU3HU TMAIMEHTOB C OMYXOJISIMH OPTaHOB
TOJIOBBI U IICH MTOCJIE PAJUKATILHOIO XHPYPTUYECKOTO
JICUEHUSI B 3aBUCUMOCTHU OT METOJIOB PEKOHCTPYKIIUU
Y UCTIOJIb30BAHUS Ay TOTPAHCILIAHTATOB C BOCCTAHOB-
JICHWEeM WHHEePBaIliH TKaHEeH.

MarepuaJj u MeTOAbI

C 2014 mo 2022 r. Ha 6a3e kadeapbl OHKOJIOTHH,
panuoTepanuu U PEeKOHCTPYKTHUBHOM XUpPYpruu
YHHUBEPCUTETCKON KIMHUYECKONH O0mpHUIIBI Ne 1,
OHKOJIOTMYECKOTO OTJEIEHUS XUPYPrUUeCKUX Me-
ToAOB JedeHns: Ce4eHOBCKOrO yHHBEpPCHUTETa OBLIO
npooneprupoBaHo 133 mamueHTa co 3J10Ka4YeCTBEH-
HBIMHU 00pa30BaHUAMH MOJOCTH PTa, KOTOPHIM
BBITIOJIHSIIACH OJTHOMOMEHTHAs JIMOO OTCpOUYEHHAs
PEKOHCTPYKIUSI OPraHOB MOJIOCTH PTa PA3INYHBIMHU
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Ta6nuua 1/Table 1

XapakTtepucTtuka rpynn 60snbHbIX
Characteristics of the patient groups

I'pynma 1/ Tpynma2/  TIpymnma3/  Ipynma 4/
[Mapamerp/Parameter L Group 1 Group 2 Group 3 Group 4 2 P
Total (n=133) (n=37) (n=24) (n=23) (n=49) (5% [Tupcona)
ITon/Sex
My>x/Male 81(60,9 %) 17 (45,9%) 13 (54,2%) 15(652%) 36 (73,5 %) 0.061
XKen/Female 52 (39,1 %) 20(54,1%) 11(458%) 8(34,8%) 13(26,5%) ’
Bospacr, ner /Age, yours
>30 53,8 %) 2 (5,4 %) 1(4,2 %) 2 (8,7 %) 0 (0,0 %)
30-39 9 (6,8 %) 3 (8,1 %) 2 (8,3 %) 1 (4,3 %) 3 (6,1 %)
40-49 24 (18 %) 8(21,6%) 4(16,7%) 3(13,0%) 9(18,4 %) 0.493
50-59 39(29,3%) 15(40,5%) 6(25,0%) 5(21,7%) 13 (26,5 %) ’
60-69 44(33,1%) 9(243%) 10(41,7%) 7(30,4%) 18(36,7 %)
<70 12 (10 %) 0 (0,0 %) 1 (4,2 %) 521L,7%)  6(12,2 %)
ComnmanbeHblii ctaryc/Social status
Hepaborarouuii/Not working 52.(39,1 %) 23(62,2%) 14(58,3%) 12(52,2%) 32 (65,3 %) 0,747
Pa6oraromii/ Working 81(60,9%) 14 (37,8%) 10(41,7%) 11(47,8%) 17 (34,7 %)
T'ucrotun/Histology
[Tnockokmerounslit pax/Squamous cancer 120 (90,2 %) 33 (89,2 %) 18 (75,0 %) 23 (100,0 %) 46 (93,9 %)
AnenokapuuHoma/Adenocarcinoma 10 (7,5 %) 4 (10,8 %) 4 (16,7 %) 0 (0,0 %) 2 (4,1 %)
M&Tj;ﬁiﬁ:f;ﬁ (i"f‘/ 2(15%)  0(00%)  1(42%)  0(0,0%)  1(2.0%) 0,149
[lIBanHOMa/Schwannoma 1(0,8 %) 0 (0,0 %) 1 (4,2 %) 0 (0,0 %) 0 (0,0 %)
Jlokamu3arwsi/Location
SI3pik/Tongue 51 (38,3%) 21(56,8%) 6(25,0%) 13(56,5%) 11 (22,4 %)
JTno nosoctu pra/Floor of mouth 30 (22,6 %) 12,7 %) 7(1292%) 6(26,1%) 16(32,7%)
He6o/Plate 19(143%) 7(189%) 9(37,5%) 1(43%) 2(4,1%)
Ileka/Buccal mucosa 11(8,3 %) 5(13,5 %) 0 (0,0 %) 3(13,0%) 3 (6,1 %) <0,05
PeTﬁ‘;ﬁ‘;ﬁgEj"r ::ifr‘f“’/ 538%)  0(00%)  1(42%)  0(0.0%)  4(82%)
Pacnps&zzz;ffﬁisfsuew/ 17(128%)  3(8,1%) 1(42%) 0(0,0%) 13(26,5%)
cT
T1 26(19,5%) 5(13,5%) 11(45,8%) 3(13,0%) 7 (14,3 %)
T2 51 (38,3%) 16(43,2%) 10(41,7%) 12(52,2%) 13 (26,5 %)
T3 35(263%) 12(324%) 1(42%) 6 (26,1 %) 16 (32,7 %) p<0,05
T4a 20(15%)  4(10,8%) 2(83%) 2(8,7%) 12(24,5%)
T4b 1(0,8 %) 0 (0,0 %) 0 (0,0 %) 0 (0,0 %) 1(2,0 %)
cN
NO 88 (66,2 %) 28 (75,7%) 20(83,3%) 15(652%) 25(51,0%)
N1 27(20,3%) 6(1622%) 3(12,5%) 4(17,4%) 14(28,6%) 0.115
N2 17(128%) 2(54%)  1(42%) 4(174%) 10 (20,4 %) ’
N3 1 (0,8 %) 12,7 %) 0 (0,0 %) 0 (0,0 %) 0 (0,0 %)
Cranus/Stage
I 20 (15 %) 3(8,1%) 11(458%) 2(8,7%) 4 (8,2 %)
11 40 (30,1 %) 14(37.8%) 7(292%) 9(39,1%) 10(20.4 %) 0.022
I 40 (30,1 %) 13(35,1%) 4(16,7%) 7(30,4%) 16 (32,7 %) ’
v 33(24,8%)  7(18,9 %) 2 (8,3 %) 521,7%) 19(38,8 %)

TUIIAMH KOXKHO-(DACIIHaIbHBIX U KOKHO-MBIIICUHBIX
TPAHCILJIAaHTATOB.

B uccnenoBanue BritoueHsl 81 (60,9 %) myxunna
n 52 (39,1 %) xeHIIMHBI, B Bo3pacTe oT 26 110 82 et
(Tabm. 1), 60IBIIMHCTBO U3 HUX B BO3PACTHOM rpyIIe
ot 50 10 69 et (Me— 59 net). Cpenu uccieayeMbIX JIULT
MOCTOSTHHOE MecTo paboTsl umenu 39,1 %. B 90,2 %

38

CIydJaeB AMArHOCTHUPOBAH IUIOCKOKJIETOYHBIH pak.
OCHOBHOH JIOKaJIU3aIMel OMyX0JIeBOro Mmpolecca
SBISUTACH 136K — 51 (38,3 %) 1 tHO mostocTH pra — 30
(22,6 %), pexe BBIBISIIOCH TOpaxeHue HeOa — 19
(14,3 %), mexu — 11 (8,3 %), peTpoMoIIsipHOI 0ONa-
ctu — 5 (3,8 %), pacipocTpaHEHHOE TIOPAKCHHE JHa-
raoctupoBaHo B 17 (12,8 %) cinyuasx. Pacipenenenue
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OONBHBIX N0 MEKAYHaponHOHU Kinaccudukamyu TNM:
IT cragus — 40 (30,1 %), III cragus — 40 (30,1 %),
IV crammst — 33 (24,8 %) nmaruenTa.

Bce nmaruenTs! OblTH pas/iesieHsl Ha 4 TPYIIIBL:

I'pynma 1 (ocHOBHasi) — PEeKOHCTPYKIUS CBOOOI-
HBIMH PEBACKYISIPU3UPOBAHHBIMU JIOCKYTAMHU «C
peunnaepBarmein» — 37 (27,8 %) 6ompHBIX. B kKauecTBe
pexkoHcTpykTUBHOTO Marepuana B 23 (17,3 %) ciy-
Yasix MCIIOIb30BAIN JYYEeBOH JIOCKYT C BKIIIOUEHHEM
JIaTepabHOTO TIOAKOKHOTO HepBa IMpenIuiedbs, B 7
(5.3 %) — TopakomOp3aTBHBIN IOCKYT C BKIIOUECHHEM
Topakomop3aibHoro Hepsa, B 5 (3,8 %) — mockyT
nepenHe-00KOBOI MOBEPXHOCTH OeApa ¢ BKIFOYEHUEM
JIBYX HEPBOB: YYBCTBUTEIHHOTO IMOJKOKHOTO HEpBa
Ocnpa W IBUTATENILHON BETBH MOTOPHOTO HepBa Oe-
apa, B2 (1,5 %) — mocKyT npsAMO¥l MBIIIIIBI )KHBOTA C
BkioueHneM X—XII MexpeOepHbIX HEPBOB.

['pynna 2 — pekoHCTPYKLHUSI CBOOOIHBIMH peBa-
CKYJISIPU3UPOBAHHBIMHA JIOCKyTaMH «0e3 penHHepBa-
um» — 24 (18,1 %) GonpHBIX. B KadecTBe pekoHCTpyK-
TUBHOTO MarepHaja MCIIOIb30BaHbl T€ KE JOCKYTHI,
HO 0€3 BbI/IeJIeHHs] HEPBOB B COCTaBE TKAHEH: Ty4eBOH
nockyT — B 13 (9,8 %), Topakogop3aibHbIi IOCKYT —
B 8 (6 %), TOCKYT TIepeaHe-00KOBOW MMOBEPXHOCTH
oempa — B 1 (0,8 %), TOCKYT MPSMOI MBIIIIIBI KUBO-
ta—B 2 (1,5 %) HaOnroneHUsX.

I'pynmna 3 — pexoHCTPYKIUS MepeMenleHHbIMU
JIOCKyTaMu «c mHHepBarwmein» — 23 (17,3 %) 6omb-
HBbIX. B KadecTBe pEKOHCTPYKTHBHOTO MaTepualia
HCTIOJIb30BAJH JIOCKYT Ha TIEPETHUX MBIIILAX IIEH C
BKJIIOUCHHEM U BBIJCIICHHEM B COCTAaBE TKAHEW HHUC-
XOJIAIIEeH BETBU MOIBA3BIIHOTO HEpBa — B 13 (9,8 %),
JIOCKYT TPYAMHHO-KIFOYHYHO-COCIICBUTHON MBITIIIBI
C BKJIFOYCHHEM MBIIICYHOH BETBH JOOABOYHOTO HE-
pBa—B7 (5,3 %), T0CKyT OOJIBIION TPYJHOIN MBIIILIBI
C BKJIFOUEHHEM MEAMaIbHOIO TPYIHOTO HepBa — B 3
(2,3 %) ciyqasx.

I'pynma 4 — peKOHCTPYKIHS MepeMenIeHHbIMH
JIOCKyTaMu «0e3 naHepBanun» — 49 (36,8 %) 60ib-
HBIX. B KauecTBe peKOHCTPYKTHBHOTO MaTepuaa 1c-
TTOJTB30BATH JIOCKYT OOJIBINION TPYTHOW MBIIIIIEI 03
BEIJICTICHUS HEPBOB B cocTaBe TKaHel — B 42 (31,6 %)
U NIEPEMEILEHHBIN TOPAKOIOP3aIbHbIA JOCKYT — B 7
(5,3 %) cnyuasx.

UccnenoBanue sBisieTcst Ipo- ¥ PETPOCTICKTHB-
HBIM, IW3aliH HCCIIeIOBaHUS O00pEH Ha 3acelaHuu
JIOKaJIBHOTO 3THYECKOro komurera Ce4eHOBCKOTO YHH-
Bepeutera (mpotokon Ne 01-21 o1 22.01.21). Bo Bcex
CIy4asx IMOIyYeHO MHICbMEHHOE MHPOPMHUPOBAHHOE
CoTJIacHe MAIeHTOB Ha y4acTHe B KIIMHUIECKOM HC-
ciiefoBaHuK. beuTi poBeieHb! 0TOOP MAMEHTOB JUIs
HCCTIE0BaHuUs M COOp IEPBUYHBIX IAHHBIX HA OCHOBA-
HUU UCTOpUH 00JIe3HU. B anekTpoHHYy0 0a3y NaHHBIX
BHOCHJIMCH TaKHE TTapaMeTPhl, KaKk KOHTaKTHas HHpop-
Malusi, BO3pacT, 1OJI, COITHAIbHBIN CTaTyc NalleHTa,
JIOKaJIM3alus M CTausl OIyX0JIEBOTO Mpolecca, aaTa
1 00BeM OIepaliu, BBHITIOJHEHHE TPaXeOCTOMUH,
JUTATEBHOCTH MPEOBIBaHUS B CTAIlMOHApE, HATMYHE
IIOCJIEONIEPALMOHHBIX OCIIOKHEHUI. Pacnpenenenue

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 36-48

M0 OCHOBHBIM KIIMHUKO-MOP(OJOTHYECKUM XapaK-
TEPUCTUKAM BHYTPH Ka)KJOW TPYIIIBI MPEICTABICHO
B Tabm. 1.

Janee nannueHThl NPUIIIAMIATACE HA OCMOTP JIH00
OBLIM ONPOIIICHBI TUCTAHIIMOHHO C MCIIOJIb30BaHHEM
ANIEKTPOHHOU (POPMEI OTIPOCHUKA. B KauecTBe OCHOB-
HOTO MHCTPYMEHTA IS OLIEHKH OT/JaJICHHBIX PE3yib-
TATOB JICUCHUS B3AT MEXKIYHAPOIHBIN OMPOCHUK
kadectBa xu3Hu EORTC QLQ-30 B Mmogudukarmu
QLQ-H&N43 ansa onmyxosneit rosnossl u mieu. Jonosn-
HUTEIBHO T10 TIKaJIaM OIIEHWBAJIFICh BOCCTAHOBIICHHE
peuu, TUTaHus], 9yBCTBUTEILHOCTH, OIIYIIICHUS TTepe-
MEIICHHBIX TKaHEH BO PTY «KaK WHOPOJHOTO TElay,
3aBHUCHMOCTh OT TPaxeoCTOMBI, KOCMETHYECKHUI pe-
3yJIBTAT JICYEHHS U HATHYME TUCKOM(OPTa CO CTOPOHBI
JIOHOPCKO# 30HBI. OTIPOC ¥ OCMOTP MAIMEHTOB IPOBO-
JIWIHCH HE paHee yeM yepes 6 Mec Mociie 3aBepIleHus
BCEX ATAIOB JICUCHUSI.

CrartucTuyeckuil aHanu3 JaHHBIX MPOBOJUIICS C
rmoMortIpio mporpamMmel StatTech v.3.0.7 (OO0 «Crat-
Tex», Pocenst). AOCONMIOTHBIE 3HAUCHHS ¥ TPOIICHTHBIC
JIOTTH MCITOJNIb30BAIN TSI OTIMCAHUS KaTeTOPHAbHBIX
JaHHbIX. CpaBHEHHE MPOIIEHTHBIX JIOJIeH IIPY aHATTN3E
MHOTOTIOIBHBIX TaOIHUI] COTTPSKEHHOCTH BBITTOTHSIOCH
¢ omotpo kpurepus x> [lupcona. KonndecrBeHHbIe
MoKa3aTeln OIEHUBAJINCh Ha COOTBETCTBHE HOP-
MaJIbHOMY PacIpe/esIeHHuI0 Ha OCHOBAHWHU KPUTEPHS
[Tarmmpo—Yuika. [Tpu oTcyTCTBUM HOPMAIBHOIO pac-
MpeIeICHUs KOJTUUECTBEHHBIC JAHHBIC CPABHUBAIKCH
¢ moMoIIpi0 Meauanbl (Me) U HIDKHEro W BEPXHETO
kBaptwien (Q1-Q3). CpaBHeHHE Tpex U O0sIee TPYIIIT
M0 KOJMYECTBEHHOMY ITOKa3aTeNi0 BBITOIHAIOCH C
nomolisio kpurepus: Kpackena—Yomnuca.

Pe3yabTarsl

Pannue mocrieomnepanoHHbIe OCIOKHEHHS BO3-
Hukm B 20 (15 %) cnydasx, U3 HUX y 9 malmeHToB B
rpynme 1 (cBoOOmHBIE «C peHMHHEpBaNuen»), y 4 — B
rpymre 2 (cBoOOmHbBIE «0e3 peHHHEpBANNY ), V 4 — B
rpynne 3 (mepeMelieHHble «C WHHEepBaluein»), y 3
OONbHBIX — B rpy1e 4 (mepemMenieHHbIe «0e3 MHHepBa-
iy ). HaOmonanucs TpoM003 COCYTUCTON HOXKKH JI0-
CKyTa; KpaeBOH HEKPO3 JIOCKYTa; FeMaToMbl 00JIaCTH
1en JIM0O TOHOPCKOM paHbl; HAaTHOSHHE, PacXOoKie-
HHE MIBOB 00JAaCTH JJOHOPCKOW paHbl; THEBMOHUS U
ap. (tabm. 2). Ilpu cpaBHEHUH TPyl O KOJTUYECTBY
OCJIO)KHEHMH 3HAUMMBIX Pa3IM4Mil HE BBISBICHO
(p=0,127, y* TTupcoHa), 9T0 CBUIAECTEIHLCTBYET O TOM,
YTO NPUMEHSIEMbIE METOIbl KaK CBOOOIHOW PEKOH-
CTPYKLHHU, TaK U PEKOHCTPYKLHH MEPEMEILICHHBIMU
JIOCKYTaMH COTIPOBOXIAIOTCA OJMHAKOBBIM PHUCKOM
Ppa3BUTUS OCIIOKHEHUM.

[Ipu cpaBHEHUHM JIUTETBHOCTH MpeObIBAaHUS B
CTaIMOHape HauMeHbIas Meinana — 22 nas (auarna-
30H 20-26) B rpynme 3, HanOomnpInas B rpymme 4 — 27
nuelt (nnana3zon 20-33), B ocHoBHOM rpynme 1 — 25
JHel (quanaszon 20—29), 4To ConocTaBUMO C rPyTIoi
2 — 24 nns (auamazon 19-30), mpu 3TOM CTaTUCTH-
YECKH 3HAUMMBIX Pa3IMuuil MEXy IPyIIIaMu He Ha-
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Ta6nuua 2/Table 2

MocneonepaunoHHbIe OCNOXHEHUS], ANUTENLHOCTL NPe6biBaHNsA B CTauMOHape, CPOKM HaGnoaeHus,
BbIKMBaeMoCTb

Postoperative complications, duration of hospital stay, follow-up period, survival rate

Neprems) Bceero/ I'pymma 1/ I'pynma 2/ I'pynma 3/ I'pynma 4/
Parameter Total Group 1 Group 2 Group 3 Group 4 p
(n=133) (n=37) (n=24 %) (n=23 %) (n=49 %)
[MocneonepannonHsie ocioxaeHwst/Postoperative complications
Ha/Yes 20 (15 %) 9 (24,3 %) 4 (16,7 %) 4 (17,4 %) 3 (6,1 %) 0,127
Het/No 113 (85 %) 28 (75,7 %) 20 (83,3 %) 19 (82,6 %) 46 (93,9 %) (y* TTupcoHa)
JmnTenpHOCTD peObIBaHus B cTannoHape, nan/Length of stay in hospital, days
0,333
Me (Q1-Q3)  25(20-30%) 25(20-29%) 24 (19-30 %) 22 (20-26 %) 27 (20-33 %) %‘;ﬁiﬂgf
VYomnuca)
Cpox Habmonenus nocie onepanun/Follow-up time after surgery
>1 roga/years 10 (7,5 %) 2 (5,4 %) 1 (4,2 %) 1 (4,3 %) 6 (12,2 %)
1-3 ronal/years 58 (43,6 %) 19(51,4 %) 6 (25,0 %) 13 (56,5 %) 20 (40,8 %) 0,053
3-5 ner/years 25 (18,8 %) 4 (10,8 %) 10 (41,7 %) 1 (4,3 %) 10 (20,4 %) ()* Tnpcona)
<5 ner/years 40 (30,1 %) 12 (32,4 %) 7 (29,2 %) 8 (34,8 %) 13 (26,5 %)
BepxuBaemocts/Survival
Pemuccus/ o o o o o
Remission 74 (55,6 %) 26 (70,3 %) 12 (50,0 %) 18 (78,3 %) 18 (36,7 %)
0,038
0, 0, V) 0, 0, >
PeIII/II[I/IB/l}elapse 6 (4,5 %) 0 (0,0 %) 3(12,5 %) 28,7 %) 1(2,0 %) (¢ Tlupcona)
Jleranehbtii uexon/ 53 39 90y 11 (29,7 %) 9 (37,5 %) 3(13,0 %) 30 (61,2 %)

Death

Ta6nuua 3/Table 3

Tun AbIXaHuA B oTAaNeHHOM nepunoae B 3aBUCUMOCTU OT BbINOJIHEHUA TPaXeoCTOMUU BO BpeMA
onepauuu

Evaluation of the type of breathing in the long-term period depending on tracheostomy performance

Bcero/ I'pymma 1/
HPZf;ﬁZg;/ Total Group 1
(n=133) (n=37)

Tpaxeoctomus Bo Bpems omneparun/ Tracheostomy during surgery
Ha/Yes 96 (72,2 %) 27 (73,0 %)
Her/No 37 (27,8 %) 10 (27,0 %)

Twun fpIxaHus MpH OLEHKE OTAANEHHBIX pe3ynbTaToB/Type of breathing in long-term period

Yepes TpaxeocTomy/
Through
a tracheostomy

5(6,1 %) 0 (0,0 %)
CBo0OomHOE IpIxanue/

0,
Free breathing 73 e )

28 (100,0 %)

omonanocs (p=0,333, kpurepuii Kpackena—Yomnrca)
(Tadm. 2).

Io pesynbraram TeneGOHHOrO KOHTAKTA C MaI-
CHTaMHU U MX POJICTBCHHUKAMH OOJLHBIC TIO0 CPOKAM
HaOTFOICHUS TTOCTIe OTIepalluy ObUTH pa3/ieieHbl Ha 4
rpymnmsl: HaOmoneHue Mernee 1 roga; or 1 go 3 net;
ot 3 10 5 net; 6onee 5 et (Tadin. 2). Koporkue cpoku
HaOFOIeHUsT 00YCIIOBJIEHBI OTHOCUTEIILHO HETABHUM
BBITTOJTHEHUEM OTepaIiy OO0 JIeTaTbHBIM UCXOJIOM
rocJie 3aBepuieHus nedenus. arepecHo# as1st aHau-
3a SIBJIICTCS TPYIINA MalUeHTOB, KOTOPHIM OTIepaIlis
ObL1a BRITTONHEHA Oonee 5 net Hazan, — 40 (30,1 %)

40

Tpymma 2/ I'pymma 3/ I'pymma 4/
Group 2 Group 3 Group 4 3
(n=24) (n=23) (n=49) (G ntme:E)

13 (54,2 %) 11 (47,8 %) 45 (91,8 %) <0.01
11 (45,8 %) 12 (52,2 %) 4 (8,2 %) =

1 (6,7 %) 1(5,3 %) 3 (15,0 %)

0,202

14 (93,3 %) 18 (94,7 %) 17 (85,0 %)

6ompHBIX. Tak, B ocHOBHOM Tpymme 1 6oree 5 et Ha-
Omonatorcs 12 manueHTos, B rpymmne 2 — 7, B Tpymie
3 -8, B rpynne 4 — 13 OonbHbIX (TabM1. 2).

OreHKa OT/IAICHHBIX Pe3yJIbTaTOB JICYCHHUS OHKO-
JIOTHYECKHUX OOJBHBIX MPEIToJaraeT aHaIu3 MoKa3a-
TeJel BbKUBAEMOCTH U JIETAIbHOCTH. B oTHaneHHbie
CPOKH TIOCIIE 3aBepIIeHUs JieueHUs U3 133 OONBHBIX,
BKITIOYCHHBIX B HccienoBanue, ymepio 53 (39,9 %),
Bepkmio 80 (60,1 %) mammenTtoB, n3 HUX 6 (4,5 %)
YeJIOBEK Ha MOMEHT MCCIICIOBAHMS MOy YAl JICUCHHE
T0 TIOBOJIY PEIM/IMBA/TIPOrPECCUPOBaHNs 3a00JICBaHUS
(tabmn. 2). B urore oTnaneHHble pe3yabTaThl JCUYCHUS
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Ta6nuua 4/Table 4

OueHka oTaaneHHbIX pe3ynbTaToB NO LWKarne rnotaHua B 6annax ot 1 4o 8
Evaluation of long-term results on the scale of swallowing on scores from 1 to 8

Tpynma 1/
ITapamerp/Parameter Group 1
(n=28)
Jucdarus, nogaya nuIy 4epes3 poT HEBO3MOXKHA/ 1 (3.6)
Dysphagia, oral feeding is impossible ’
YacTH4HOE NepopaIbHOe, YACTHYHOE 30HI0BOES
. . 0(0,0)
nutanue/Partially perioral
Tompko xuaxas numa/Liquid food only 1(3,6)
TONBKO JKHIKAS U MSTKasl [HIA, HEOOXOAUMO
BBIMBIBATh MATKYIO MHIILY KHIKOCTHIO/ 13,6)
Only liquid and soft food: liquid is necessary ’
for swallowing soft food
Tonbko JKHUAKasE U MATKAs MUIIA, HE HYKHO
BBIMBIBATh MIPOIYKTHI 00paTHO/ 1 (3.6)
Only liquid and soft food, liquids not necessary ’
for swallowing
)I(Hll](aﬂ, MsTKas Imuira 1 MEXaHUYECCKHE MATKHUE
MHIIEBBIC TPOIAYKTHI/ 5(17,9)
Liquid, soft food and foods not requiring chewing
Bce BH/IBI THIH, KPOME )KECTKHX, BOJIOKHHCTBIX
MSICHBIX TIPOJTYKTOB/ 4(14,3)
All types of food, except for hard, fibrous meats
HopmainibHOE ITI0TaHHe, HOPMaJIbHOE )KEBAaHUE,
00BIYHOE MTUTaHUE/ 15 (53,6)

Normal swallowing, normal chewing, normal feeding

I'pynma 2/ I'pymma 3/ [pymma 4/ .

Group 2 Group 3 Group 4 X
(n=15) (n=19) (n=20)  (OCTmpcona)
1(6,7) 1(5.3) 4(20,0)

0(0,0) 0 (0,0) 0 (0,0)

1(6.7) 0(0,0) 2(10,0)

2(13,3) 3(15.8) 1(5,0)

1.7 0(0,0) 1(5,0) 0,665
3(20,0) 3(15.8) 4(20,0)

1(6,7) 5(26,3) 3 (15,0)

6 (40,0) 7(36.8) 5(25.,0)

Ta6bnuua 5/Table 5

OueHKa BOCCTaHOBNEHMWSA peyu B oTAaNeHHOM nepuoge no naTubansibHOM WKane
Speech evaluation recovery in the long-term period on a five-point scale

T'pymma 1/ Tpymma 2/
Ixansl/Scales Group 1 (n=37) Group 2 (n=24)
[Tnoxas (1-2 6amra)/ o 0
Bad (1-2 points) 13,6%) 2(13,3%)
IMpuemnemas (3 6amna)/ 4(143 %) 2(13,3 %)

Acceptable (3 points)

Xopormiast (4-5 6anioB)/
1ziood (4-5 points) 23 (82,1 %)
OIIEHWBAJIHCH y 82 ManueHToB (2 marueHTa noruomm
B TedeHue | rosa mocie npoBeAeHHOT0 00CIeI0BaHMS
1 3aroJIHEHUs OTNPOCHUKOB): Tpymmna 1 — 28, rpymnmna
2 —15, rpynna 3 — 19, rpynmna 4 — 20 yenoBexk.

Haunbonee Ba)XHBIM KPUTEPUEM OLICHKH SIBIISICT-
Cs1 BOCCTAHOBJICHHE OCHOBHBIX JKH3HEHHO Ba’KHBIX
(GYHKIUH, TaKUX Kak JbIXaHHE, TIOTAaHHE U PEUb.
Hecmotps Ha TO, YTO MPEBEHTUBHASA TPAXEOCTOMMS
BO BpeMs ollepaluu BbIodHsmack B 96 (72,2 %)
CiIy4asx, MIPU OLEHKE OTAAJCHHBIX PE3YIbTaTOB Y
BBDKUBIIUX TMAIlMEHTOB CBOOOJHOE JbIXxaHUE 0e3
TpaxeocToMbl oTMeueHo B 77 (93,9 %) cayuasx,
5 (6,1 %) manueHTOB BBIHYKJICHBI JBIIIATH Yepe3
TPaxeocToMy, U3 HUX 3 oTHOCATCS K rpynne 4, 1 —k
rpynne 2, 1 — k rpynmne 3 (tabmn. 3). 3Ha4uMBIX pas-
JMYUA MKy rpynnamu He BeisiBiaeHo (p=0,202, ¥
[Tupcona).
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11 (73,3 %)

T'pymma 3/ ['pymma 4/ p
Group 3 (n=23) Group 4 (n=49) (y* Tlupcona)

3 (15,8 %) 5 (25,0 %)

1(5,3 %) 4 (20,0 %) 0,320

15 (78,9 %) 11 (55,0 %)

[moranue oneHUBANIOCHh MO S-0aJIBHOM IIIKAJE
(Tabm. 4):

1 — nucarwusi, moaya MUIKM Ye€pe3 pOT HEBO3MOK-
Ha;

2 —4acTHUYHOE MEPOPATBHOE, YACTUIHOE 30HI0BOC
MUTaHHE;

3 — TOJBKO JKHUKas MHUIIA;

4 — TOJBKO XKUAKASA U MATKas IUIIA, HEOOXOIUMO
BBIMBIBATh MATKYFO MUY KHJIKOCTHIO;

5 — TOJIBKO YKUKAS U MATKas MUIIA, He HY>KHO BHI-
MBIBaTh MPOTYKTHI 00PATHO;

6 — KM IKas, MITKasl [THINA ¥ MEXaHUYECKUE MIATKUE
MULIEBbIE MPOTYKTHI;

7 — BCE BUJIBI TIHIITH, KPOME KECTKHUX, BOJIOKHUCTBIX
MSCHBIX IPOTYKTOB;

8 — HOpMallbHOE ITIOTaHKUE, HOPMAJILHOE KEBAHUE,
00BIYHOE ITUTAHHE.
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Ta6nuua 6/Table 6

OueHKa KayecTBa XWU3HU B OTAANEHHOM nepuoje B 3aBUCUMOCTM OT TUNa NOCKyTa Mo LKane
EORTC QLQ-H&N43

Quality of life evaluation in the long-term period depending on the type of flap according
to the EORTC QLQ-H&N43 scale

I'pymma 1/ I'pynma 2/ I'pymma 3/ I'pynma 4/ p
[MTapamerp/Parameter Group 1 Group 2 Group 3 Group 4 (kpuTepuii
(n=37) (n=24) (n=23) (n=49) Kpackena—Yomca)
Cymma 6aymutoB H&N43*/ %
Sum of points H&N43* 21 (9-29) 23 (14-28) 25 (14-36) 33 (28-38) 0,03
Bomu Bo pry/Pain in the mouth 8 (0-25) 17 (0-29) 17 (12-29) 29 (8-44) 0,139
I'moranue/Swallowing 17 (0-42) 25 (17-46) 17 (0-42) 38 (17-75) 0,286
Cocrostane 3y6os/Problems with teeth 22 (0-33) 22 (6-33) 22 (22-39) 33 (19-44) 0,317
OTkpbIBaHue pra/
Problems opening mouth 0 (0-67) 33 (33-67) 33 (0-50) 33 (25-67) 0,418
KcepocTtoMusi 1 BSI3KOCTH CIFOHBI/
Ty e e ey Gt 33 (0-67) 17 (0-33) 33 (33-58) 33 (17-54) 0,051
Hapymenue Bkyca u o0oHAHUS/
Problems with senses 8 (0-17) 0(0-17) 17 (0-33) 0(0-21) 0,626
Kamrens/Coughing 0 (0-8) 0(0-33) 0(0-33) 0(0-33) 0,489
Peun*/Speech* 27 (7-37) 33 (17-47) 40 (20-57) 40 (27-80) 0,057
YIOBIETBOPEHHOCTH BHEITHOCTHIO*/ B - B o
Sl At 22 (0-47) 33 (33-67) 33 (22-56) 61 (31-78) 0,028
[Mutanne B 00IIECTBEHHBIX MecTax */ "
Social cating* 25 (0-35) 17 (8-38) 25 (8-67) 58 (29-67) 0,035
[IpoGnemsbl KOHTaKTa B 00ImIecTBE™/
Social contact* 0 (0-33) 33 (0-50) 33 (0-50) 67 (25-100) 0,062
ITpobnemsl monoBoit cdepsr/Sexuality 0 (0-0) 0(0-33) 0 (0-25) 0(0-42) 0,387
Hapymenne ¢pyHkuuii mieqa/
Problems with shoulder 8 (0-67) 0 (0-33) 33 (042) 42 (29-67) 0,083
[Mpunyxsocts Ha mmee/
Swelling in the neck 0(0-33) 0 (0-0) 0(0-33) 0(0-33) 0,857
[IpoGiiemMbl ¢ COCTOSTHIEM KOXKH/
i el 0 (0-11) 0 (0-17) 0 (0-22) 11 (0-14) 0,701
[Moreps Beca™/Weight loss* 0(0-33) 0 (0-0) 33 (0-50) 33 (0-33) 0,034*
CTpax mporpeccHpopais 3abONCBANI 55 4y 64y 47(31-62) 46 (31-62) 56 (41-71) 0,753
Fear of progression
[TpoGaemsl ¢ 3aKUBIEHHEM paH/
Problems with wound healing 0(0-33) 0 (0-50) 0(0-33) 0(0-33) 0,86
HeBponorugeckue mpodaeMsr/ 0(0-33) 0(0-17) 0(0-33) 0(0-33) 0.917

Neurological problems

ITpuMedanue: IpeACTaBICHbI MeanaHbl 3HaueHui (Me) 1 HyokHUi 1 Bepxuuit kBapTun (Q1 — Q3); * — cTpoku, HIMeIoIye 3Ha9INMbIe Pa3IUIHs.

Note: the median values (Me) and the lower and upper quartiles (Q1 — Q3) are presented; * — rows with statistically significant differences.

MakcuMmanbHbIi 0ajul y HauOOJBIIETO KOJIUYe-
cTBa manueHToB — 15 (53,6 %) 4enoBek — OTMEUEH B
OCHOBHOW rpymiie 1, Torna Kak B OCTaIBHBIX TPyTIIax
IJIOTaHUE OLEHEHO Ha 8 0aJUIOB y 6 YCIIOBEK B IPyIIIIe
2,y 7—Brpynne 3,y 5 yenosek — B rpynne 4. O1Hako
pasnuyus MEXIy TPyNIamMu He ObLTM 3HAYNMBIMHU
(p=0,665, y*TTupcona). Cems (8,5 %) marnnueHToB nMe-
JIM CaMbI{ HU3KH 0aJlT 110 PeACTaBICHHOH IIKaJe U
MMUTAIHACH Yepe3 racTPOCTOMY, U3 HUX 4 TalleHTa B
rpymme 4 1 o 1 maruenTy B rpynmax 1, 2, 3.

BoccTranoBnenne peyn OIEHHMBANIOCH IO MATH-
0aJUTbHOM TIKaJe B COOTBETCTBUHU C MOHSTHOCTBHIO
peun B pasroBope (Tadm. 5):

1 — rpyObIie OmMOKH, HEMOHATHAS PEYb WIIH PEUb,
KOTOpasi BOOOIIE HE MOXET OBITh HCTOJIKOBAHA;
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2 — MHOXXECTBEHHbIC OLIMOKH, IOHATHASL PEyb,
€CJI TeMa pa3roBopa M3BECTHA Bpauy;

3 — MHOXECTBEHHBIC OIIMOKH, MOHSATHAS PEUb,
€CJIM TeMa pa3roBopa HeM3BeCTHa Bpady;

4 — He3HayUTENbHbIE OMIMOKHU, MpHEMIIeMas
pedb;

5 — 6e3 ommbOOK, HOpMaJbHAas TOHATHAS PEYb.

st ynoOCcTBa OLEHKH PEe3yJabTaToB MPH CpaBHE-
HUH UCCIIeYEMbIX TPy Pa300puMBOCTh pedn Oblia
kiaccuurpoBaHa Kak xopoas (4—5 6ayioB), mpu-
emiemas (3 6ayma) u ruroxas (1-2 6amra). Peun Obita
OIIEHEHA KaK «XOpOIas y HauOOJbIIET0 KOJTHYeCTBa
NalUueHToOB B OCHOBHOU rpymnme 1 — 23 (82,2 %)
YenoBeka, Toraa kak B rpymme 4 —y 11 (55,0 %), B
rpymme 2 —y 11 (73,3 %), B rpymme 3 —y 15 (78,9 %)
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KNMHWYECKUE UCCIIEOOBAHUA

OospHBIX. OHAKO Pa3Iuyuusl MEXKIy IpyIIaMH CTa-
TUCTHYECKH He 3HauuMbl (p=0,320, x> [Tupcona).
Xymmme nokaszaren (1-2 6ana) y HanboIbIIero Ko-
JINYECTBA YEJIOBEK BBISBICHBI B rpymime 4 —y 5 (25 %)
MAIMEHTOB, TOI/Ia KaK B IPYTHX IPyINax JaHHBIE 110-
Ka3aTeJIM BBISIBJICHBI PEKe.

Crenyrouieii 1o 3Ha4UMOCTH, 110CJIE OLIEHKH BOC-
CTaHOBIICHUS! YKU3HEHHO BKHBIX (DYHKIIWH, SBISIETCS
ouenka KXK. Motynb a71st OLIeHKH KauecTBa KU3HU a-
LUEHTOB CO 3JI0Ka4€CTBEHHBIMU HOBOOOPA30BAHUSIMHU
rosioBsl 1 men EORTC QLQ-H&N43 npencrasiser
co0oli mepepabOTaHHYI U OOHOBJICHHYH) BEPCHUIO
onpocuuka QLQ-H&N35. Onpocuuxk QLQ-H&N43
BKJIIOYaeT 12 MHOTOKOMIIOHEHTHBIX LIKal, OLCHH-
BAaIOIIMX TaKKe II0Ka3aTesH, Kak 00ib BO PTY, IIOTa-
HUE, COCTOSTHHE 3y0OB, CYXOCTh BO PTY, HapyIlIECHHE
BKyCa 1 OOOHSTHHS, Peb, YIOBJICTBOPEHHOCTh CBOCH
BHELIHOCTHIO, MUTaHHE B OOLIECTBEHHBIX MECTax,
poOeMsl MooBoH cdepbl, HapylIeHne (YHKITUU
TIea, COCTOSIHUAE KOXKH, HAJTMYHE CTPaxa Mporpeccu-
poBanus 3aboneBanus. Kpome Toro, UCMONb3yIOTCS 7
JONOJIHUTENBHBIX BOIIPOCOB, OLCHUBAIOLMX HAPYILIE-
HUE OTKPBIBAHUS PTa, HAIWYME Kalllsi, IpOoOIeMBI ¢
KOHTaKTaMU B OOLIECTBE, HAJIMUUE NPHUITYXJIOCTH Ha
niee, OTEpIo Beca, MpoOJIeMbl ¢ 3a)KHUBJICHUEM paH
1 HapylIeHHEM YyBCTBHTENbHOCTH. Kaxkaplil 3 mo-
KazaTeJiel pacCUnTBHIBACTCSl OTACIBHO U OLICHUBACTCS
o mkase oT 0 mo 100 6asuToB, TIPH 3TOM, YEM BEITIIC
0at, TeM xyxe (yHKIMOHAIBHBINA PE3yJIbTaT, TAKUM
00pa3oM, HaWIy4llHe Pe3yJabTaTbl JOCTUTHYTHI MPU
MenaHe 3HaueHuH, papHoi 0 (Tad. 6).

[Ipu cpaBHEeHHH HCCIEeaYeMbIX TPYIII [0 HIKajJaM
momymst QLQ-H&N43 momydeHsl 3HAYMMBIE pa3iiu-
YHs 110 OCHOBHBIM IOKa3aresisiM (B Tabi. 6 CTPOKH,
HMEIOLIHE 3HAYMMBIE PA3INYKsl, OTMEUCHBI CHMBOJIOM
«*»). B ocHOBHO# TpymiTie 1, B KOTOPO# BITIONHSATIACH
PEKOHCTPYKLMSI CBOOOJHBIMU JIOCKYTaMHU C BOCCTa-
HOBJICHHEM WHHEPBAIIMH, MTOJTYYCHBl HAUMEHBIINE
3HaueHHs 110 cymMMe 6aitoB — 21 (9-29) u no oueHke
YIOBJIETBOPEHHOCTH COOCTBEHHOW BHEIITHOCTHIO — 22
(0-47). Ilpu cpaBaeHnu rpymm 1 14 o cymme 6ayuioB
BBISIBIICHBI 3HaUUMBbIe paznuuus (p=0,025). 3nauenus,
paBHbIe B Tabnuiie 0, CBUIETENBCTBYIOT 00 OTCYTCTBUH
(hyHKIIMOHAIBHBIX HapylIeHuid. B rpymme 1 HyneBbie
3HAYEHUsI OTMEUEHBI 110 CICAYIOIUM LIKa1aM: 00JIb BO
PTY, OTKpBIBaHHE PTa, Kalllesb, TPOOJIEeMbl KOHTAKTa B
o01ecTBe, MpoOIeMbI TTOJI0BOH cepbl, MPUITYXIIOCTh
Ha IlIee, COCTOSIHME KOXH, MOTepsl Beca, mpoOieMbl
C 3aXMBJICHUEM paH, HEBPOJOTHUECKUE MPOOIEMbI
(Tabm. 6). B 11e10M, arMeHThl U3 OCHOBHOW TPYTITIBI
COOOIIMIIN O JyYIIIeM KaueCTBE KHU3HHU 110 CPABHEHUIO
C PECTIOHICHTAMH U3 APYTUX TPYIIL

Xyamue pes3yabTaTbl 10 OCHOBHBIM LIKajlaM I10-
JIy4eHbI B Irpynie 4 ¢ peKOHCTPYKLMH aKCHAJIbHBIMU
ayTOTpaHCIIaHTaTaMu Oe3 MHHepBaluu (Tadiu. 6).
HaunOonpime mokaszarenu noiay4eHsl o cymme 0aj-
0B — 33 (28-38), mpu OICHKE YIOBICTBOPEHHOCTH
COOCTBEHHOI BHEHOCTHIO0 — 61 (31-78), pu orieHKe
MMATAaHUA B OOIIECTBEHHBIX MecTax — 58 (29—67). [lpu
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CpaBHEHUU IpyIl 1 14 BBIBICHBI 3HAUMMBIC Pa3IHUHs
M0 YIOBJIETBOPEHHOCTH COOCTBEHHOW BHEITHOCTBHIO
(p=0,021) u npu ollcHKE MUTAHUS B OOIIECCTBEHHBIX
Mectax (p=0,039). bonee BeIcOkHe OauTH B rpyIe 4,
HO 0e3 3HAYMMBIX Pa3TUUnil MEKAY TPYIIIaMH, TTOITY-
YeHBI MPH OIIeHKe TiToTaHus — 38 (17-25), mpobiem ¢
KOHTaKTaMu B oomectse — 67 (25—100) u HapymeHnsx
¢dbynkuuii mieda — 42 (29-67).

Tak Kak Ipy MJIaHUPOBAHUY PaOOThI MbI BBIIBUTA-
JIY TUTIOTE3Y O TOM, YTO JIOCKYTHI C BOCCTAHOBJIEHUEM
WHHEPBAIlMM, KaK CBOOOJAHBIC, TaK U MEPEMEIICH-
HbIE, UIMCIOT JIy4llre (yHKIIMOHAJIBHBIC PE3yIbTaThl
10 CPAaBHEHMIO C TpyNIaMHM, I7le HHHEPBALUs HE
BOCCTAHABJIMBAJIACh, NALMEHTaM OBUIM 3allaHbl J0-
MOJIHUTEIbHBIE BOMPOCH! M MPUMEHSIINCh METO/BI,
OLICHUBAIOLIME BOCCTAHOBICHUE YyBCTBUTEIBHOCTU
B PEKOHCTPYHPYEMBIX OpraHax.

Haunbonee nHTEepecHbBIM HaM MOKA3aJCs BONPOC:
«OmrymiaeTe 1 BBI JIOCKYT BO PTY KaK «MHOPOTHOE
Teno?». B rpynmnax «c nuHHepBauuen» 1 u 3 oTBeTHIN
«Het» 71,4 u 73,7 % pecrnoHIEHTOB, TOTIa KaK B KOH-
TPOJILHBIX IpyIax «0e3 HHHepBaum» 2 U 4 JOCKYT
«KaK HHOPOJIHOE Teoy ourymanu 46,7 u 60 % omnpo-
HIeHHBIX (Tabm. 7). OqHaKo pa3nudns My IpyTia-
mu He ObuTH 3HaunMbIMHE (p=0,084, * IIupcoHa).

Boccranopnenue 1yBCTBUTEILHOCTH OLIEHUBAIOCH
CIIEYIOIUMH METOJJaMHU:

1. UccnenoBanye 4yBCTBUTENIBHOCTH C TOMOILBIO
moHo¢uinamenta Cemmec—Baitameitna 10 1.

2. OneHka JUCKPUMUHALMOHHON YyBCTBUTEIBHO-
ctu (Tect Bebepa). [IpoBoanTCsI IpH MOMOIIIN TITAH-
TeHUUPKYJIsL. Pe3ynbrarsl ObUN 3aperucTpupoBaHbl ¢
HCIIOJIB30BAHUEM TPEX CIEAYIOLIUX YPOBHEH: 5 MM
uian MeHee, oT 5 10 10 mm u 6omee 10 Mm.

3. Bocripusitre 1 ocTpoii ¥ Tynoi 00H, CTUMYITH-
PYEMOI UIVIOH U TYIIBIM HHCTPYMEHTOM.

4. Bocnpusitie TeMnepaTypHOil 4yBCTBUTEIBHO-
CTH IPY TIOMOILH CIICIUAJIEHOTO TPUO0Pa, UMEIOLLETO
XOJIOAHBIN U TEIJIBIA KOHIIBI.

Bce ceHcopHble TeCTbl IPOBOIWINCH B TEILIOM TH-
XOM TIOMETIIEHUH, TIPH 3TOM Ha MPOTSHKEHUH TECTUPO-
BaHMs IV1a3a ManueHTa ObUTH 3aKphITHL. MccienoBanue
BBINOJIHSUIOCH HA IOBEPXHOCTH PaHEE IIEPEMELLIEHHOTO
ayTOTpaHCIUIaHTaTa.

ITpu oueHKe TECTOB BOCCTAHOBIICHUS! UYBCTBU-
TEJTHLHOCTH TOJYYEHbl 3HaYMMBbIE Pa3Iudus MEXIY
rpynnamu (tabn. 7). B rpynme 1 19 (67,9 %) uc-
IBITYEMBIX OIIYTHJIO [1aBJIEeHHME MOHO(pUIaMEHTa
Cemmec—Baitnmreitna, B rpynmne 3 — 12 (63,2 %),
TOI/JIa KaK B KOHTPOJIbHBIX I'pymnax 2 u 4 «0e3 nHHep-
BaIM» ITOKa3aTeNny ObUIH HIKE U OIIYIIEHHS TPUCYT-
ctBoBaNM y 40 1 25 % MalMEHTOB COOTBETCTBEHHO.
[Ipu cpaBuenwnn rpynn 1 u 4 BBIABIEHBI 3HAYNMBIC
paszmuuus (p=0,02, y* [Tupcona).

[Ipu onieHKe TUCKPUMUHAIIMOHHON YyBCTBUTEb-
HOCTH JIYYIIUH Pe3yabTaT «MEHee 5 MM» IMOIydeH
B rpynme 1 —y 5 (17,9 %) nauneHToB, Toraa Kak B
JIpyTHX TpyIIax 3TOT MOKa3arelb OTMEYEH JIUIIb Y
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Ta6nuua 7/Table 7

Ouel-u(a BOCCTaHOBJ1I€HUA YYBCTBUTEJIbHOCTU B 3aBUCUMOCTU OT TUNa NNOCKyTa B oTAallieHHOM nepuoge
Sensitivity recovery evaluation depending on the type of flap in the long-term period

I'pynma 1/ I'pymma 2/
ITapamerp/arameter Group 1 Group 2
(n=28) (n=15)

Orymaere a1 BB JOCKYT BO PTy Kak «HHOpomHoe Teno»?/Do you feel the flap in your mouth like a «foreign body»?

Het/No 20 (71,4 %) 8 (53,3 %)
Ha/Yes 8 (28,6 %) 7 (46,7 %)
Tect Cemmec—Baiinmeiina, 10 r/Semmes—Weinstein test, 10g
Ia/Yes 19 (67,9 %) 6 (40,0 %)
Het/No 9 (32,1 %) 9 (60,0 %)
Tect Bebepa, mm/Weber test, mm
<5 5 (17,9 %) 1 (6,7 %)
5-10 10 (35,7 %) 1 (6,7 %)
>10 13 (46,4 %) 13 (86,7 %)
Bocmpusitue octpoii u Tynoii 6omu/Acute and dull pain perception
Ia/Yes 21 (75,0 %) 7 (46,7 %)
Het/No 7 (25,0 %) 8 (53,3 %)

Bocmnpusitue ropstaero u xononuoro/Cold and hot perception
JHa/Yes 25 (89,3 %) 12 (80,0 %)
Het/No 3 (10,7 %) 3 (20,0 %)

T'pynma 3/ I'pymma 4/ .
Group 3 Group 4 9
(n=19) (n=20) (y* Impcona)
14 (73,7 %) 8 (40,0 %) 0.084
5(26,3 %) 12 (60,0 %) ’
12 (63,2 %) 5 (25,0 %) 0.015*
7 (36,8 %) 15 (75,0 %) ’
0 (0,0 %) 0 (0,0 %)
7 (36,8 %) 1(5,0 %) 0,003*
12 (63,2 %) 19 (95,0 %)
15 (78,9 %) 7 (35,0 %) 0.008*
4 (21,1 %) 13 (65,0 %) ’
16 (84,2 %) 12 (60,0 %) 0.089
3 (15,8 %) 8 (40,0 %) ’

Ta6bnuua 8/Table 8

OueHKa HapyLUeHU Co CTOPOHbI AOHOPCKOM 30HbI U KOCMETUYECKOrOo pe3ynbTaTa B OTAANIEHHOM nepuoae
Donor Site Morbidity an esthetic results evaluation in the long-term period

Tpynma 1/
Group 1
(n=28)

[Napamerp/Parameter

Jlonopckast odnacts/Donor Site
Hopwma, 6e3 orpaandenuii GyHKImi/
Normal, no function restrictions

Juckomdopr, 60iH, orpaHundeHne GpyHKIHH/

25 (89,3 %)

. . . N 3 (10,7 %
Discomfort, pain, functional limitation ( 0)
Kocmermuecknii pesynsrar/Esthetic results
HeynosneTBopuTenbHbI, HATHUNE BHIPAKCH-
HBIX JedopMaruii, 1eeKTOB TKaHEH/
A (b pmanuu, 1 (I) 1 (3,6 % )

Unsatisfactory, the presence of pronounced
deformations and tissue defects

VI0BIETBOPUTEIBHBIH,
He3HauuTeNnbHas qedopmarusy/
Acceptable, slight deformation

11 (39,3 %)

Xopomwii, HeT 3HAUUMBIX Jie(hopMariii/

V)
Good, no significant deformations 16 (37.1%)

1 genmoBeka B rpymme 2 (Tabn. 7). B koHTpombHOM
rpymre 4 y OonpmmHCTBA ManueHToB (n=19, 95 %)
TecT Bebepa ompenensiics mpu pacCTOSHUN MEXKIY
WIJIaMU [ITaHTeHIUPKYIs «Oonee 10 mm» nubo He
onpenensuics Bosce. [lpu cpaBHenun rpynmn 1 u 4 BbI-
SIBJIEHBI 3HaunUMble pasiuauns (p=0,012, x> [Tupcona).
[Ipu omenke BOCHpUATHSA OCTPOH M TymoW Oonu B
rpymmnax 1 u 3 —21 (75 %) u 15 (78,9 %) nanuentos
MOIVIM PA3IMYHUTE OCTPYIO U TYIYI0 O0JIb TP MEXaHU-
YECKOM BO3JEHCTBUU Ha IOBEPXHOCTh JIOCKYTa, TOTA
KaK B KOHTPOJBHBIX Tpymmax 2 u 4 y G0JbIIeii 4acTH
OOJIBHBIX OIIYIICHHS 00U OTCYTCTBOBAIH (Ta0. 7).
[Ipu cpaBuenun rpynn 1 u 4 BBISBICHBI 3HAYMMBbIC
paznuuus (p=0,034, x> [Tupcona). Bocnpusitue xo-
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I'pymma 2/ I'pymma 3/ I'pymma 4/ .
Group 2 Group 3 Group 4 3
(n=15) (n=19) (n=20) (G
13 (86,7 %) 9 (47,4 %) 12 (60,0 %)
0,005%*
2 (13,3 %) 10 (52,6 %) 8 (40,0 %)
3 (20,0 %) 1 (5,3 %) 11 (55,0 %)
<0,001*
8 (53,3 %) 14 (73,7 %) 7 (35,0 %)
4 (26,7 %) 4 (21,1 %) 2 (10,0 %)

JIOZIHOTO U TOPSYEro He MMEJIO 3HAUMMBIX pa3inaui
mexay rpyrmnamu (p=0,089, y* [Tupcona).

B 3apy6exxHoil nuTeparype mpHu CpaBHEHHUHU Me-
TOAOB PEKOHCTPYKIUH HAMOOJIBIIYIO MOMYJISPHOCTh
npruoOpena OLeHKa HapyIIEHUH O CTOPOHBI JOHOP-
CKOM 00J1aCTH U YIOBIETBOPEHHOCTh KOCMETHYECKUMU
pe3ynbTaTaMu, MO3TOMY ITH ITOKa3aTe! TaKKe ObLITH
BKJIFOUCHBI B OTPOCHUK (TabJ1. 8). O1leHKa IOHOPCKOM
30HBI IPOBOAMIIACH IO JBYM IapaMeTpaM: «HOpMa,
0e3 orpaHm4YeHUN QYHKIUN» TUOO0 «JIHCKOMDOPT,
Oonu, orpaHudeHUE (PYHKIUN». YCTAHOBICHO, UTO
npu cBOOOTHOW MUKPOXHPYPTrUUECKOW TpaHCILIaH-
Tanuy (QYHKIUOHAJIBHBIE OTPAHUYECHHUSI CO CTOPOHBI
JOHOPCKOM 30HBI ONPEIEIISIFOTCS] B MEHBIIICH CTETIEHH.
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B rpynmax 1 u 2 He UCTIBITBIBAIM KaKUX-JTHOO0 OTpaHu-
yennit 25 (89,3 %) u 13 (86,7 %) pecnioHAEHTOB, TOTIA
KaK B Tpymnmax 3 1 4 ¢ mepeMemeHHbIMU JJOCKyTaMHt
Ha MBIIICYHO-COCYUCTONH HOXKKE TUCKOMMOPT co
CTOPOHBI JOHOPCKOH 30HBI HcnbIThIBAIM 10 (52,6 %)
u 8 (40 %) onpowenHsix. Ilpu cpaBHeHUM Tpynm
1 u 4 BeIABICHB 3HaunMble pazauuus (p=0,01,
y* TTupcona).

JlaHHBIE ITOKA3aTENN KOPPETUPYIOT C OLIEHKOH KOC-
METHYECKHX pe3yabTaToB jeueHus. Kocmernueckuit
PE3yNbTaT OIIEHUBAJICS KaK «XOPOIIHA, HET 3HAYUMBIX
JepopMaIuiiny, «yI0BICTBOPUTEIIbHBIN, HE3HAYUTEITb-
Hast geopManusy JU00 «HEYIOBICTBOPHUTEIbHBIMH,
HaJIM4YME BBIPaXEHHBIX Aedopmauuil, nedexTon
TKaHel». Hanbomnpiee KOJIMIeCTBO HEYIOBIETBO-
PHUTENBHBIX PE3yJbTAaTOB MOITYYEHO B KOHTPOJIBHOMN
rpynne 4 — 11 (55 %), Torna kak HAWTY4IIHI pe3yiab-
TaT, OLIGHUBAEMBIH KaK «XOPOLIMHA, HET 3HAYMMBbIX
nedopmanmiiy, ObUT TOCTUTHYT B OCHOBHOU TPYTITC
1 —16 (57,1 %). Paznuuus mexay rpynnamu 1 u 4
craructudecku 3Hauumsl (p=0,01, x> [Tupcona).

Oo6cy:xneHue

3a mocneaHee necATUIIETHE Onaromapsi paHHen
JUATHOCTHKE ¥ TIEPEJOBBIM METOJaM JICUCHHS YJia-
JIOCh JIOCTUTHYTH POCTa TOKA3aTelsi BBDKUBAEMOCTH
MalMEHTOB CO 3JI0KAY€CTBEHHBIMHU 00pa30BaHUSIMHU
MOJIOCTU PTa U pOTODNOTKU [7]. JlaHHAS TEHACHIIUS
MPOCJEKUBACTCS B HalleM uccliegoBanuu — 40
(30,1 %) manmenToB K3 133 UMEIOT Oe3pelHIUBHYIO
BBDKHBAEMOCTH OoJiee 5 JeT.

OjiHaKo JieueHHe PaKa MoJIOCTH PTa MOXKET BbI3BaTh
cepbe3HbIe (DYHKIIMOHALHBIE M KOCMETHIECKUE HapY-
IIIEHUS, KOTOPbIE MOT'YT OBITH CBSI3aHBI C BO3ZIEHCTBHEM
CaMOH OITYXOJIH HJTH SIBIIATHCS Pe3yJIbTaTaMU JICUCHUSI.
K HUM oTHOCSTCS U3MEHEeHHe JTMO0 yTpara QyHKIHH
peuH U III0TaHus1, 00e300paKUBaHUE JIUIIA, HAPYILICHUE
YyBCTBUTEIHHOCTH, XpOHIUYECKas 00Ib, 3aBUCIMOCTb
OT TPaxeOCTOMHH, MYyKO3UT, KCEPOCTOMHS, HapyIIIe-
HHUE IEJIOCTHOCTU CTPYKTYp MOJIOCTH pra U (Huodpo3
BCJIEICTBUE JTyueBol Tepanuu |8 ]. HekoTtopsie u3 aTux
HapyIIEHUH MOTYT MPOSBIATHCS A0 Hadalla Tepalny,
YCHIIUBATHCS BO BPEMS JICUCHHS, & HEKOTOPBIE MOTYT
COXPaHSTHCS M MPOrPECCUPOBaTh B TCUCHUE MHOTHX
aet [5]. Bce o™i QakTOpbl NPUBOAT K YXYIIICHHIO
[ICUXHYECKOTO 3/I0POBbSI M COIMAIBHON aJanTaiuu
nanuenTa. B reuenue nocneanux 20 JeT npeAnpuHITHI
3HAYUTENIbHBIC YCUIIHS 10 BKJIFOUEHHUIO IOKa3aTeieit
KaueCTBa YKU3HH B BEJICHUE 3TUX MAIIUEHTOB, TOCKOJIb-
Ky 3TU TOKa3aTeId MHOTOMEPHBI, YyBCTBUTEIBHBI K
WM3MEHEHHSM B XOJI€ JICUCHUS U OTPAXKAIOT TOUKY 3pe-
Hus narnuenTa [9]. B nacrosmee Bpems KK sieisercs
OJIHOM M3 BAKHEUIIIMX KOHEYHBIX TOYEK MPU OLEHKE
pe3y/IbTaTOB JICUCHHS OHKOJIOTUYECKUX OOJIBHBIX,
[TPUMEHEHHE CTaHIapTU3NPOBAHHBIX MEK/TyHAPOIHBIX
OTIPOCHHUKOB TIO3BOJISIET CpaBHUBATH d(H(HEKTUBHOCTH
pa3IMYHBIX METO/IOB HAa MUpOoBOM ypoBHe [10, 11].

3a mocmemane 30 meT pa3paboTaHO MHOXECTBO
METOJIOB PEKOHCTPYKIIUH MOJIOCTU PTa — OT IIaCTH-
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YECKOT0 3aKPbITHS 1e(PEKTOB MECTHBIMH TKAHSIMH JI0
CBOOOJHOW MUKPOXUPYPTHUECKON PEKOHCTPYKIIHH
¢ ucrnonb3oBanneM pennuepsanuu [3]. 1.E. Kyms-
0akuH M COAaBT., MPOAHAIU3UPOBAB pe3ynsTaTsl 120
PEKOHCTPYKTHBHBIX omiepaunii y OOJbHBIX C MECTHO-
pacrpocTpaHeHHBIM PAKOM TOJIOBHI  IIIEU, OTMEYALOT,
YTO OJTHOMOMEHTHBIE PEKOHCTPYKIMH TIOCIIE Pajin-
KaJTbHOM OTIepaIfy yIydIaloT BEbkuBaeMocTh 1 KK,
CIOCOOCTBYIOT OBICTPOI peabMInTalry NalMeHTOB U
MOBBIIICHUIO UX COLIMANIBHOTO cTaryca [12].

Br16op MeToa peKOHCTPYKITHH 3aBICHT OT Xapak-
Tepa M MPOTrHO3a Oy XOJIH, OOIIMPHOCTH JIeeKTa, Co-
MYTCTBYIOIIMX 3200JIeBaHU 1 oTbITa XUpypra. Panee
NPEANIOYTEHUE OTIABAIOCH IIEPEMEIIEHHBIM JIOCKY-
TaM, HalpuMep TaKUM, KaK JIOCKYT OOJBIION TPyTHOM
MBIIIIEL. B HacTosIIIEe BpEMSI «30JI0THIM CTaHAAPTOM)
MIPU PEKOHCTPYKIIUH TOCTIe PaJUKaIbHBIX ONeparuii
TIPH pake roJjOoBbI U LIEH SBJIAETCS MPUMEHEHHE CBO-
OOHBIX MUKPOXHUPYPTHUECKHX ayTOTPAHCIIIIAHTATOB
[13]. HaubompIreit momyIspHOCTHIO TIOTB3YIOTCS JIy-
YEBOM JIOCKYT, IS 3aMEICHUS HEOOIBINX Ae(DEKTOB,
1 JIOCKYT IlepeIHe-00KOBOM MOBEPXHOCTH Oezpa, mpu
Oonee MacCUBHBIX AedekTax, 00a JIOCKyTa UMEIOT
JUTHHHYTO COCYIMCTYIO HOXKY, CPEIHUH THaAMETp CO-
CYZIOB U BO3MOXKHOCTH BKJIFOUEHHSI HEPBOB B COCTaB
nepemMeniaeMbix Tkanei [14]. M.M. Hanasono et al.
IIpU aHAJIU3€ PE3YJIbTATOB JeueHus 484 manueHToB,
MIEPEHECIINX PE3EKIINIO 10 TIOBOJY paKa MOJIOCTH PTa
T3 u T4-cTagnm, poAEMOHCTPUPOBAIIA 3HAYUTEITHHOE
yIAy4lIeHHe pa300pUHBOCTH PEUH Y MAITUEHTOB, KOTO-
PBIM BBITIOJNHSIIACH PEKOHCTPYKIIMS CBOOOIHBIMH ayTO-
TpaHCIUIAHTAaTaMH, B CPABHEHUH C TPYIIION OOIBHBIX,
KOTOPBIM JI0O BBITIONTHSIIACH PEKOHCTPYKITHUS TTIepeMe-
IIEHHBIMH JIOCKYTaMH, JINOO HE BHITIONHSIACH BOBCE
[15]. Onnako MUKpOXUPYpPrUYeCKUe PEKOHCTPYKLIUU
HE JINIICHBI TIOTEHIIMATBHBIX OCJIOKHEHUH, TPEOYIOT
CHENUATFHBIX XUPYPTUIECKNX HABBIKOB M YacTO SIB-
JISIOTCS JUTUTEIBHBIMU Tpouieaypamu [16].

HecmoTps Ha TO, YTO MUKPOXUPYPTUUECKHE
OTepaliy SBJSIFOTCS TEXHUYECKH O0Jiee CIIOKHBIMU
U COIPSDKEHBI C pUCKaMu TpomOo3a win neperuda
COCYIUCTON HOXKH C TOCIETYIONUM OTTOPKEHHUEM
TpaHCIJIaHTaTa, B JINTEPAType OMUCAHBI MPUMEPHI
pa3BUTHUS OOJNBLIETO KOJUYECTBA OCIOKHEHUN MPH
HCTIOJIb30BaHUM NTEPEMEIIEHHBIX JIOCKYTOB. YacToTa
OCJIO)KHEHUH BHINIE MPHU PEKOHCTPYKIIMU JIOCKYTOM
OOJBITION TPYAHON MBI, HEKEIH B TPYIIIE, TIe
MPUMEHSUTIUCh CBOOOIHBIC TOCKYTHI (57 vs 21 %,
p<0,001), kpome TOro, AMUTETHHOCTH TOCTIUTANU3ALUN
ObLTa Takke Ooble y OOMBHBIX C TIepEeMEIICHHBIME
nockyTamu [ 17]. Ilpu omieHKe pe3ynbTaToB HACTOSIIETO
WCCIIeIOBAHMS IPY CPAaBHEHUH I'PYIII HE BBIABIECHO JI0-
CTOBEPHBIX PA3JIMYUH 110 KOJIUYECTBY OCIOKHEHUN U
JUTMTEIBHOCTH MPeObIBaHUS OOJBHBIX B CTALlOHAPE.

B namewm uccnenoBaHuy MPEICTABICHBI 4 TPYTIITHI
MAIMEHTOB, KOTOPHIM BBIITOIHSINCH PEKOHCTPYKIHH
KaK CBOOOIHBIMH, TaK U TIEPEMELICHHBIMHU JIOCKY TaMH,
OJTHAKO aKIIeHT cleJlaH UMEHHO Ha MPEUMYIIECTBO
WCTIONIb30BaHUs JIOCKYTOB C BOCCTAaHOBJICHHUEM HWH-
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HEpBaIMM IIyTEM KaK COXPaHEHHs HEpBa B COCTABE
COCYIUCTON HOXKHU IIPH TIEPEMEIIeHHOM BapHaHTe,
TaK ¥ BBITIOJTHEHNS HeHpOopa(uH Py UCTIONHb30BaHUT
CBOOOTHBIX JIOCKYTOB. B uTeparype Bonpoc BIUSIHUS
BOCCTAHOBJIEHUS] YyBCTBUTEJIBHOCTH B JOCKYTE Ha
ero (yHKIIMOHAIBHOCTh OCTAeTCA CHOPHBIM. Tak,
0.J. Manrique et at., mpoBes CHCTEMaTHIeCKUi 0030p
1467 crareii, U3 KOTOPBIX OBLIO MPOAHAIU3UPOBAHO
22 myOnMKauHy Mo pe3yabTraraM PEeKOHCTPYKLUH Cy0-
TOTaJBHBIX ¥ TOTAIBHBIX AE(PEKTOB S3bIKa, MPHUIILTA K
BBIBOJLY, UTO HCITOJIH30BAHHIE PEUHHEPBAIMHN JTOCKYTOB
MTO3BOJISIET YCKOPUTH BOCCTAHOBIIEHUE UYBCTBUTEIb-
HOCTH, COXPaHUTb MEPBOHAYAIBHBIA TOHYC U 0OJb-
Iy 4acTh 00beMa NMEPEMEIICHHBIX MBIIIEYHBIX
TKaHel, HO He OKa3bIBAE€T 3HAYUTEIHHOTO BIHSHU
Ha BOCCTAHOBJIEHHE (PYHKIUI pedn U miotanus [18].
AHaJNOrnyHble JaHHBIE TOJTYYEeHbI U B MIPEICTaBIICH-
HOM MCCIIEIOBAaHUU: B MPOIEHTOM COOTHOIIEHHWHU B
rpynnax 1 v 3 «c MHHepBalUeD) JOCTUTHY ThI JTyUlINe
pe3yABTaTHI MTPH OIIEHKE MO ITKajJaM Pe4r U IIIOTaHUs
10 CPABHEHUIO C TpyIiamMu 2 u 4 «0e3 HHHEepBaIUNY,
HO pe3ylbTaTbl HE MMEJIW 3HAYUMBIX Pa3Iudyuid.
OnHako BOCCTaHOBIICGHHE WHHEPBAIMHU TTOBIIHSIIO
Ha ymyumenue KX. Tak, mo cymme GamioB ompo-
canka H&N43 rpynma 1 nmena 10CTOBEpPHO JIydIIne
pesynbratsl. [1o HaMM JaHHBIM U MHEHUIO MHOTHX
ABTOPOB, WHHEPBAIIHS JIOCKYTOB JIOJDKHA allpuOpH
BIIHMSATH Ha YIOBIETBOPEHHOCTD MAIMEHTOB PE3YIIbTa-
TaMu JeueHus. IHTepecHbIM sBiseTcsl HAOIoIeHNe
P. Yu, B koTOpOM CpaBHMBAJIOCH 2 FPYMITHI HAIIUEHTOB
C PEKOHCTPYKLHEH sI3bIKa JJOCKYTOM MepejHe-00KOBOH
ITOBEPXHOCTH Oenpa ¢ pemHHepBamuel u 0e3. Bee
MAIUEHTHI, KOTOPBIM MTepecakeHbl peNHHEPBUPOBAH-
HBI€ JIOCKYTBI, Uepe3 rojl OcJIe oNepanuy BhIpa3uin
YAOBOJIBCTBUE OT BOCCTAHOBJIEHUS UyBCTBUTENBHOCTH
MocCJIe UTMTEIHHOTO TIEPHUO/a OILYIICHUS «OHEMEB-
IIero, OJEPEBEHEBIEI0 Kycka Msca Bo pty» [19].
B0XHOBUBIINCH 3TUM HAOIIOCHUEM, U MBI BKITFOUH-
JI1 B CBOE UCCJIeZI0BaHUE BOMPOC «OIIylaeTe g1 Bbl
JIOCKYT BO PTY KaK «HHOPOIHOE TEI0?» U TOTYUIIN
WHTEPECHBIE PEe3YNIbTaThl: BOCCTAHOBJICHHE YYBCTBH-
TEJNILHOCTU KaK Npu Helpopaduu B rpymme 1, Tak u
[IpU MepeMelIeHIH HepBa 0e3 TepecedeHus B TpyIIIe
3 IeMCTBUTEIBHO MO3BOJISIET MALMEHTY HE OILyIIaTh
TKaHU BO PTY KaK «Uy>KEPOIHBIC» W YIydIaeT yao-
BIICTBOPEHHOCTH JieueHuEeM. CyOheKTHBHEBIEC TECTHI
OLIEHKH YYBCTBUTEIBHOCTH TaK)Ke€ IMOJTBEPKAAIOT,
YTO BOCCTAHOBJICHHWE YyBCTBUTEIBHOCTH B IpyIIax
«C WHHEpBanue» moctoBepHo myqrre (tabdm. 1). Ot-
CYTCTBHE€ 3HAYMMBIX PE3yJIbTaTOB MPH CPaBHEHHUH
BOCTIPHSITHS XOJIOAHOTO M TOPSTYETO MOXKET OBITh CBSI-
3aHO C TEM, YTO OTHOCHUTEIBHO LIIMPOKOE OCHOBAHHUE
WHCTPYMEHTA JIJISl OLIEHKH TEMIIepaTypHOTO BOCTIPHSI-
THS MOTJIO TTPHJIETATh K OKPY’KAIOIINM TKaHsAM. boree
TOYHO YOETUTHCS B TOM, UTO MHHEPBAIIHUSA B CBOOOIHBIX
JIOCKYTaX BOCCTaHaBJIMBAETCs Mocie Helpopadum,
MTO3BOJISIIOT HEHPO(DU3HOIOTHIECKUE UCCIIEOBAHUSI.
E. Galie et al. oleHnBaJI BOCCTAaHOBJICHHE HHHEPBA-
LMY HECKOJBKUX JIOCKYTOB IMPOKOW MBIIIIEI Oeapa
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P PEKOHCTPYKIIUH SA3bIKA ITyTEM CTUMYIISIIIUY 30HBI
HEBPAJHHOTO aHACTOMO3a, PETUCTPAITUH JITATEHTHOCTH
Y TIPOBOIMMOCTHY CUTHAJIA, CYMMapHOTO TTOTCHITHAJIA
percrus. 1Ipu nepBoM ucciaeaoBaHUM OTMEUAICs
MOJIOKUTEIbHBIA MOTCHIUAN JACHCTBUS, XapaKTep-
HBIN JUTS TIOBPEXKICHHSI HEPBA, C TEUCHHEM BPEMEHH
TIPH MOCTEAYIONINX TeCTaX MOKa3aTeNlb MOTCHITHAIIA
JNEHCTBUS YBEIMYUBAJICA U MEPHUOA JTATCHTHOCTH
cokpamaincs [20]. Takum oOpa3oM, HEBpOTU3ALUS
JIOCKYTOB yJIy4IIIaeT BOCCTAHOBJICHHE WHHEPBAIIUH B
nepeMenIaeMbIX TKaHX, 9TO TIOJITBEPIKIAETCS CyOheK-
TUBHBIMU ¥ 0OBEKTUBHBIMHU METO/IAMU, A YITyUIICHHUE
YIOBJICTBOPEHHOCTH MAIlMEHTOB MOATBEPKIACTCSA
pe3ynbTaTraMu orpoca.

IIpu ananuze KXK Hamu BBIABIIEHBI NMpeuMyIe-
CTBa B MOJIb3y HCIIOJIH30BAaHUS WHHEPBUPOBAHHBIX
JOCKYTOB MO TaKWUM IIKaliaM, KaK pedb, YIOBIET-
BOPEHHOCTh COOCTBEHHOW BHEIIHOCTHIO, MUTAHHE
B OOINECTBEHHBIX MECTaX W MPOOJIEMbI KOHTAKTa B
obmectse. [lo HammeMy MHEHHIO, JaHHBIC TIOKa3aTe-
JIM OKa3bIBAKOT HauboJiee 3HAYMMOE BIIMSHUE HA CO-
[UaTU3alUI0 TAUEHTOB Moce JiedeHus . [lanuenTsl,
TIEpPEHECIIHNEe OTIEPAIIH IT0 TOBOJTY 3710Kaue€CTBEHHBIX
00pa3zoBaHUil TIOJIOCTH PTa, MOTYT OOSTHCS MMUTATHCS
B OOIIIECTBEHHBIX MECTaX M3-3a CIIFOHOTCUCHHUS, He-
MOJTHOTO CMBIKAHUS TY0 ¥ OTCYTCTBUSI KOHTPOJIS HaJT
POTOBOH NOJIOCTHIO. B pe3ynbrare oHU MOTYT H30eraTh
CUTYAIIHH, TPEAONaraouX IprueM MUK B 001Ie-
cTBeHHOM MecTe [21]. be3ycnoBHO, Takue 3HAYUMBIC
(DyHKIIMOHAJIBHBIC HAPYIICHUS 3aBUCST HE TOJBKO OT
croco0a PeKOHCTPYKIUH, HO U, B TIEPBYIO OUEpE/Ib,
oT o0beMa pesennpyembix TkaHel. [Ipu onenke mo-
kazarens «[luranne B 00IIECTBEHHBIX MECTaX)» HAMHA
MOJIyYE€HBl OTHOCUTEIBHO JIy4Iline Oaibl B Tpymnnax
1, 2 1 3, 4TO 3aKOHOMEPHO, TaK KaK B KOHTPOJIbHOM
rpymre 4 ¢ peKOHCTPYKIMEH ImepeMeIieHHBIMH JIOCKY-
TaMu 0€3 MHHEPBAIINHY YaIlle BHITTOHSIIICH OOITHPHBIC
PE3EKIINH B KaUueCTBE ONEpannii «craceHus». OnHako
0aJLyIbl 110 TAHHOMY KPUTEPHIO MOKHO 3HAYUTEIIBHO
VIAy4IIUTh TP Hajuiexamend peadmnmuranun. Cre-
[IUAJTUCT MOXKET HAYYUTh MAIMEHTa JydIlle CIpaB-
JISITHCS C IPUEMOM IHUINU B OOIICCTBEHHBIX MECTaX,
00yYHB €ro pa3InYHbIM [103aM (TIOBOPOT TOJIOBHI WITH
nmoJ00posika), MaHeBpaM (3aJIepKKa TbIXaHHUS TIepesT
TJIOTaHUEM ), MOTU(PUKAIINKA JUCTHI (MIPUEM TYCTHIX
JKUJKOCTEH) WIIM YIPAXHEHUSM IS sI3bIKA (BTATH-
Banue s3pika) [5]. st ymyumenus KK y nmannoi
KaTeropuy NaIMeHTOB CYIIECTBYET HEOOXOIUMOCTh
HE TOJBKO B ()YHKIIMOHAIBHOM, HO U B 3CTETUYECKOH,
TICUXOJIOTHIECKON W CONMATLHOW peabrinTammnu,
JUTSL TOTO 4TOOBI TIOMOYb IMAIUEHTY WU30aBUTHCS OT
HETaTUBHBIX MMOCIeACTBUH euenus [22]. J.A. Valdez
et al. oTMeYaroT, YTO MAIUEHTHI C PAKOM ITOJIOCTH
pTa 9acTO MCHBITHIBAIOT MIPOTPECCUPYIOIINE CTPaXH,
Takhe Kak 00s3Hb HEM3BECTHOCTH, TPEBOra CMEPTH,
CTpax OIMHOYECTBA, POrPECCUPOBAHUS 3200JICBAaHHS
Y IOTEpU UACHTUYHOCTH [5]. Hamu Takke moinyyeHsl
BBICOKHE OJITBI TTPH oTleHKe «CTpaxa Imporpeccupo-
BaHUs 3200ICBaHUS BO BCEX UCCIEAYEMBIX IpyTIax.
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He BbI3bIBaeT COMHEHMSI, YTO MALIUEHTHI, UMCIOIIHE
MOJIACPKKY ONM3KUX HA MPOTSIKEHUU JIeUYeHUs, 00-
JIAJA0LUE BBICOKOW MOTHBALIMM Ha BBI3I0POBIICHUE,
peryisipHO HaOTIOAIONIHECs y CIEIUATUCTOB, HMEIOT
Oonee Beicokue Tokazarenu KK,

3ak/ouenue
YBenuueHUe MPOI0JKUTEIIbHOCTH YKU3HU MaIlUCH-
TOB C OHKOJIOTHYECKUMH 3200JI€BaHUSIMHU ITOJIOCTH PTa
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NPEOUKTOPbI 3®®EKTUBHOCTU MHTPAOINEPALMOHHON
NTYYEBOW TEPANNU B OPFTAHOCOXPAHSAIOLEM NEYEHUN
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AHHOTauusa

BBepeHune. HecmoTps Ha coBepLUEHCTBOBaHME METOL0B KOMONHUPOBAHHOTO NEYEHNS paHHEro paka MOIOYHOM
xenesbl (PMXK), yactoTa NokopernoHapHbIX peLMaNBOB OCTaeTcsl Ha ypoBHe 7—15 %. B cBA3M ¢ 3TMM nouck
NPOTrHOCTUYECKMX (PaKTOPOB TeYeHWsi 3aboneBaHKs OCTaeTCA akTyanbHon 3agaden. Llenb uccnegoBaHus —
OLeHKa B3aMMOCBSA3M KITMHUKO-MOPONornyecknx napaMeTpoB ¢ nokadatenamu 10-netHer 6e3peumanBHOM
BbbkMBaeMocTn 6onbHbIXx PMXK, nepeHeclunx KOMOMHUPOBAHHOE NleYeHMe C UHTPAONEPaLNOHHON Ny4eBom
Tepanven (MOJIT). Matepuan u metogbl. B nccrnegosanune BknodeHo 383 GOMbHbIX C MOPGONOrMyeckm
BepudmumpoBaHHbiM PMXK ctaguin T1-3N0—-1MO0. CpegHui Bo3pacT naumeHTok 53 roga (28—80 ner). B nnaHe
KOMOVHMPOBAHHOTO fieYeHns BCeEM NauMeHTKaM BbIMOSHANMCh OpraHocoxpaHstowme onepaumm ¢ MOJT Ha
noxe yganeHHomn onyxonu B ogHokpaTtHon fose 10 Mp (24,8 Mp no nsoadpdekTy). B nocneonepauymoHHom
nepuoge ocCyLLecTBsnack AMCTaHUMOHHas ramma-Tepanus (O T) Ha oCTaBLUYHCS YacTb MOFIOYHON >Keneabl.
Pe3ynbTaTthbl. 3a 10-neTHuin nepuog HabntogeHus otmedeHo 20 (5,2 %) nokopermoHapHbIX peLuuanBoB, 13
HUX 7 (35 %) pasBunocb Npv NepBrUYHON onyxonu pasMmepom <2 cMm (T1), a 6onbWMHCTBO peunansos — 13
(65 %) — orarHoCTUpPOBaAHO NPY MCXOL4HOW pacnpoCTPaHEHHOCTM OMyXOnK, COOTBETCTBYOLEeN T2—3. YacToTa
peumanBoB Y B0MbHbBIX C MOMUHANBHBIM A NOATUMOM OnMyxonu — 5 %, y NauMeHTOK C TPYXKAbl HEraTBHbIM
noartunom onyxonu — 45 %. bespeunaneHas 10-neTHAsS BbKMBAEMOCTb OOSbHBIX NOCIE KOMOMHUPOBAHHOMO
neyvenus ¢ MONT coctaBuna 94,8 %. 3akmntoyeHue. MonyyeHHble pesyrnbraThl CBUAETENLCTBYHT O HANUYMK
B3aVMOCBS31 MeXay YaCTOTOW PeLnanBoB 1 TaKMMK KIMMHUKO-MOPEONOrMyeckMmMmn napameTpamm onyxornw,
Kak paamep v MOMNeKynApHbIA NOATUM ONyXOmnW, KOTOPbIE AOMKHbI YYUTbIBATLCS NPY MaHMPOBAHUN NIEYEHNS
y 60nbHbIX paHHUMK hopmamm PMK.

KnioueBble cnoBa: pak MONIOYHOMW Xerne3bl, IoKkanbHble PeLuAnBLI, UHTPaonepaLMoHHHas nyyYeBas
Tepanus.
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PREDICTORS OF THE EFFICACY OF INTRAOPERATIVE
RADIOTHERAPY IN ORGAN-PRESERVING TREATMENT
OF EARLY BREAST CANCER
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Abstract

Background. Despite the improvement in combined modality treatment of early breast cancer (BC), the
rate of locoregional recurrence remains in the range of 7-15 %. Therefore, the search for prognostic factors
for BC is of great significance. The aim of the study was to estimate the relationship between clinical and
morphological parameters and 10-year recurrence-free survival rate in BC patients after combined modality
treatment including intraoperative radiotherapy (IOLT). Material and Methods. The study enrolled 383 patients
with morphologically verified T1-3N0—1MO stage breast cancer. The median age of the patients was 53 years
(range: 28 to 80 years). All patients underwent breast-conserving surgery with IOLT delivered to the tumor
bed at a single dose of 10 Gy (24.8 Gy according to the iso-effect). External beam radiation therapy (EBRT)
to the conserved breast was given in the postoperative period. Results. Within the 10-year follow-up, 20
(5.2 %) locoregional recurrences occurred, of which 7 (35 %) developed with a primary tumor size of <2 cm
(T1), and most recurrences — 13 (65 %) were detected with the primary tumor size corresponding to T2-3. In
patients with luminal A subtype of BC and in patients with triple negative BC, the recurrence rates were 5 %
and 45 %, respectively. The 10-year survival rate of patients after combined modality treatment with IOLT was
94.8 %. Conclusion. The results obtained indicate the relationship between the recurrence rate and clinical/
morphological parameters of the tumor, such as tumor size and molecular subtype. These parameters should

be taken into account when planning treatment in patients with early BC.

Key words: breast cancer, local recurrence, intraoperative radiotherapy.

Beenenne

Pak MoJ104HOI1 Kene3bl PoIoHKaeT JTUINPOBATh
B CTPYKTYpE OHKOJIOTHYECKOH 320051eBaEMOCTH JKEH-
CKOM penpoAyKTUBHOW CHCTEMBI KaK B MUPE, TaK U B
Poccuu [1, 2]. B nactosimiee Bpemst B Poccuiickoit Oe-
nepatuu B 0osee uem 70 % ciryqaes Bousiisiercss PMOK
I-IT ctaguii [2]. OpraHocoxpaHsIome onepanuu
(OCO), 6e30macHOCTH U 11E7eCO00Pa3HOCTH KOTOPHIX
IOJITBEPIKACHBI OOJIBIITMM KOJIMYESCTBOM KIIMHUYECKUX
HCCIEIOBaHUM, JONOJHEHHBIC abIOBAHTHON JIyde-
Boii Teparnmeit (AJIT), ABISIOTCS OCHOBOM B JISUEHUHN
paaaux dopm PMXK [3-5]. OmHako, HECMOTpPST HA
COBEPILIEHCTBOBAHNE METOJ0B KOMOMHHPOBAaHHOTO
neuenust pananero PMIK, yactora mokoperuoHapHbIX
penuanBoB ocTaeTcs Ha ypoBHE 7—15 % [6]. OcHOB-
Has 4acTh MECTHBIX PEIMINBOB BO3HUKAET B 00JIACTH
MOCIIeonepaMoHHOro pyodIia, mpu 3ToM MeHee 5 %
cllyyaeB BCTpPEUAIOTCS B APYTUX KBajgpaHTax [7,
8]. D10 00BACHSIETCS TEM, YTO BBICOKasl IJIOTHOCTh
MHUKPOCKOITUYECKHX (DOKYCOB pacrioyiaraeTcs B pesie-
nax 3—4 cm ot omyxomu [9, 10], uTo ompenemnseT He-
00XOIMMOCTh YCHIIEHHOTO JIOKaJIbHOTO BO3/IEHCTBUS
Ha JaHHYIO o0nacTh. TeM BpeMEHEM BO3HUKIIHI
WHTEpeC K WHICKCHOMY KBAaJpaHTy WHUIIMHPOBAI
CEpUI0 KIIMHIUYECKHUX MCCIIeI0OBAHNHN, HAITPAaBJICHHBIX
Ha uszyuenue BosmoxxHocreir MOJIT [11].
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WnTpaonepannonHas JydeBast Tepanus IpuMe-
HSeTCs KaKk B MOHOpexuMe («single dose»), Tak u B
KauecTBe JOMOJHUTEIHHOTO MPUIEILHOTO 00Tyde-
Hus («boost»). K moTeHImansHpIM IpeuMyiecTBam
MOJIT MOXHO OTHECTH aJpeCHYIO TOCTAaBKY BHICOKOM
OJIHOKPATHOM J103bl, MUHUMAIIbHOE BO3/IEHCTBHUE Ha
OKpY’Karolllie TKaHH M BO3MOXHOCTH ITOBTOPHOTO
00nydeHHs TIpU MPOTPECCUPOBAHUU 3a00JICBaHMS.
Taxxxe MOJIT npenoTBpaimaeT BO3MOXHYIO PEIIOITy-
JISUIO OCTATOYHBIX OIYXOJIEBBIX KIJIETOK MEXKIy XHU-
pyprudeckum BMmerarensctBoM U AJIT u Tem cambiM
CIOCOOCTBYET YMEHBLICHHIO KOJIMYECTBA MECTHBIX
peuuauBoB [12—14].

R. Orecchia et al. B 2021 1. omybmukoBanu pe-
synbrarel uccnenoanus ELIOT ¢assr I (Electron
Intra Operative Therapy), B KOTOpOM [yIst 00TyYeHHUS
JIOKa YJIAJICHHOH OITyXOJIM BO BpPEMs OIEpaluy Hc-
MOJTF30BAJINCh BBHICOKODHEPTETHYECKHE DIIEKTPOHBI.
B uccienosanue Obutn BKIIHOYeHBI 1305 OOJIBHBIX B
BO3pacTe cTapiie 48 JeT ¢ pa3MepoM OIMyXonu <2,5 cMm,
MOJIYYMBIIHMX BBICOKYIO OHOKpaTHYyIo 103y 21 I'p, B
KOHTPOJBHOW TPYIITIE TMPOBOIUIOCH TPAIUIIMOHHOE
¢bpakronuposanue B 103e 50 ['p u «oyct» 10 I'p cy-
JKEeHHBIM 11osieM. B Teuenue 15 net MmecTHbIe peryuBbI
BbIsIBIICHBL Y 12,6 % OonbHbIX B rpynme UOJITuy 2,2 %
pH 00TyYeHUH BCeH MOJIOYHOH jKeJie3bl. ABTOpaMH
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onpezaesieHbl (HaKTOPbl, OJATONPHUITHO BIUSIONLINE
Ha 0e3penuIuBHYI0 BBDKHBAEMOCTh: Omyxonb pT1
(<1,0 cm), MIOMUHATBHBINA A TTOATHIT OITYXOJTH, HA3KAas
cTerneHb 3nokadectBeHHocTd (G1) u nponudeparus-
Has aktuBHOCTH (Ki67) omyxonu <14 % [15].

Oonosnennsie manasle TARGeted Intraoperative
Radotherapy — Alone (TARGIT-A), B koTOpBIX TOCTHT-
HYTO 95 % TOHBIX S-IeTHUX HAOIOICHHHN, CTATH 00b-
€KTOM OCTpPBIX JHUCKyccuil. B nccnenoBanum npussamm
yuacTte 2298 mauueHToK ¢ MHBa3UBHOM KapLUHOMOM
MosouHo# xene3sl (T1-2 <3,5 cm, NO-1) B Bo3pacte
6onee 45 net. B ocHoBHy10 rpynmy BKimodeno 1140
nanueHTok, KotopbiM nocie OCO mpoBoaunacs UOJIT
¢ Ucronp30BaHueM anmnapara Intrabeam. KontponsHas
rpyrmma, BKIrodarommas 1158 O0NbHBIX, TTOTyYnIa CTaH-
JMApTHYIO TUCTAHIIMOHHYIO TyueByto Tepanuto (JIJIT).
3a 5 net Obw10 3apeructpuposano 24 (2,11 %) MecTHBIX
peunauBa B rpynne UOJIT u 11 (0,95 %) B rpynme
JJIT (p=0,0116). Or™meueno, uto MOJIT moxHO uc-
10J1b30BaTh Kak ansrepHaTuBy JJIT mpu HU3KOM pucke
nporpeccupoBanus [11, 16]. Ilpunumas Bo BHUMaHue
MPOTUBOPEUMBBIE MHEHHUSI B OTHOIICHUU 3P(EKTUB-
Hoct TARGIT-A, cnegyer oTMETUTb, UTO YCKOPEHHOE
gacTHYHOE 00IydeHne MosouHoi kene3sl ¢ MOJIT
SNEKTPOHAMH WM HU3KOYHEPreTHYeCKUMH (POTOHAMHU
BCE €Il€ HE BOLIUIO B PYTHHHYIO NMpakTuky [17-19]. B
uccnenosannu Hypofractionated Whole Breast Irradia-
tion (HIOB) MOJIT amekTpoHHBIM ITYIKOM IIPUMEHUITH
y 1119 6onpnbix ¢ panaum PMXK (T1-2N0). Jleuenue
BKJIIOYAJIO B ce0S OpraHOCOXpaHSIOIIUE ONepaIiH,
NOJIT B moze 11,1 I'p u AJIT B pexume runogpax-
nunonupoBanus (40,5 I'p 3a 15 dpaxmwmit). KomOnHamms
¢pakuonupoBanroro odnydenus u UOJIT npu-
BeJla K BBICOKMM IOKa3aTeJisiM MECTHOIO KOHTPOJIS —
OTCYTCTBUE PELUAMBOB IIPU MEAMAaHE HAOIIOACHUS
50 mec [20].

Takum 006pa3zom, HECMOTPsI Ha HAKOIJICHHBIN
KJIMHUYECKUI onbIT o ucnonbszoBanuto MOJIT B
KOMOMHHPOBAHHOM JieueHuH panHero PMOK, momck
KpUTEepHUeB HEOJIaronpusTHOIO MPOrHO3a TEUECHMS
3a00J1eBaHUs OCTaeTCsl aKTyaJbHOH 3amadeil. B Ha-
CTOALIEE BPEMs IPOAOIDKAIOTCS PabOThl C LENbI0
paclMpeHnss KOHTUHI€HTa OOJIBHBIX Ul CaMOCTOs-
TenbHOTO Hcnonb3zoBanug MOJIT.

Lenbro nceaenoBaHust ABUIaCh OL[EHKA B3aMOC-
BSI3U KITMHUKO-MOP()OJIOrMUECKHX [TapaMEeTPOB C ITOKa-
3aressmMu 10-eTHel 6e3penINBHON BEKHBACMOCTH
6onpHBIX PMIK, mepenecmnx KOMOMHHUPOBAHHOE
neuyenue ¢ npumeHenuem MOJIT.

MarepuaJj 1 MeTObI

B uccnenoranue BkiodeHo 383 OONBHBIX C MOpP-
(ornornveckn BepuPHINPOBaHHBIM Truarnozom PMIK
craauii TI-3NO-1MO, npoxoauBLIIUX JIEYCHUE HA
6a3ze HVU onxonormm Tomckoro HVIMI] 3a nepuon
2005-2015 rr. Cpegauii Bo3pacTt mareHTox 53 roga
(28-80 7er). Cpoku HaOmoneHus 3a OOIBHBIME CO-
craBw oT 3 o 120 mec. Pabora npoBeneHa ¢ pas-
pewenus stuueckoro komurera HUW onkonoruu

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 49-56

Tomckoro HUMIJ B coorBerctBuu ¢ «lIpaBunamu
KJIMHUYeCcKoM npakTuku B Poccuiickoit @enepanuny,
yTrBepxaeHHbIMU [Ipukazom Munzapasa PO Ne 266 ot
19.06.2003. Bcemu manueHTKaMu JaHO HHGHOPMHPO-
BaHHOE COTVIacHe Ha MPOBEIEHUE UCCIIEeTOBAHNS.

IIpu oueHke pacmpoCTPAHEHHOCTH MEPBUYHOU
orryxos PMK ObLTH ITOITyYeHBI CIIETyFOTIUE TAHHBIE:
Tlapeructpuposaicay 1 (0,3 %) manmentku, T1b—y
16 (4,2 %), Tlc—y 173 (45,1 %), T2 —y 192 (50,1 %),
T3 -y 1(0,3 %) 60mpHO#. [To JaHHBIM THCTONIOTHYECKO-
TO HCCIIE0BAHMUS TIOPaKEHUE PETHOHAPHBIX JTUM(paTH-
yeckux y3110B N1 BbisiBieHo y 93 (24,3 %) nanueHToxk.
CreneHnbp 3J10Ka4eCTBEHHOCTH omnpezeneHa kak G1 B
40 (10,4 %), G2 —B 220 (57,4 %), G3 —B 28 (7,3 %),
Gx—B95 (24,9 %) cnyuasx. B coorsercTBuu ¢ UI'X-
CTaTycoM OOJBHBIE PACHPEACIHINCH CIEIYIOINM
00pasom: JTIOMUHATBHBIA A TIOATUT BBISBICH B 146
(38,1 %) ciiyuasix, momuHansHb B —B 115 (30,0 %),
moMuHaIbHBIA Her2-mosutusueii — B 29 (7,6 %),
Tprkael HeratuBHBIN oatun (THP) — B 93 (24,3 %)
ciayyasx (taom. 1).

B paMkax KOMOMHHMPOBAHHOTO JICUCHHUS] BCEM I1a-
rueHTkaM O0butH BhimosiHeHbl OCO ¢ MOJIT, xoTopas
MIPOBOIWIIACH TIPU ITOMOIIM MajorabapuTHOro oera-
TpoHa MIB-63, npou3BOAAILLIErO MYyYOK MIEKTPOHOB
¢ sHepruei 6 MaB, ycTaHOBICHHOTO B OTIEPAITMOHHOM
omoxke. J11st 00y yeHUst MCTIONB30BaIMCH KOJITUMATOPBI
pas3Hoii kKoHpurypanuu (Kpyrisiid — 3,5 cM, OBaIbHBIN
MPsIMOM M OBAJIbHBIN CKOLIEHHBIA — pazmepamu 4x7;
7%9 cM), KOTOpbIe TOAOMPATTUCH C YYETOM Pa3MepOB
oreparroHHO! paHbl. Bo Bcex ciydasx ofHOKpaTHas
no3a MOJIT na noske ynaaeHHOM OIMyX0JId COCTaBUIa
10 I'p (24,8 I'p o w303 dekry).

B nocneonepanroHHOM Iepro/ie OCYIIeCTBIIACH
MUCTAHIMOHHAS TaMMa-Tepanus Ha OCTaBIIYIOCS
9aCTh MOJIOYHOM JKele3bl. Pe:xuM QpakIimoHHpOBaHUS
OBLT CTaHAAPTHBIM: pa3oBas ouarosas no3a 1,8-21p 5
pas B Heaemto, 1o COJL 50-55 I'p B Teuenune 5—6 e,
KypcoBas no3a cMemmanHoro o0ay4YeHus COCTaBIsIIa
60 u3ol p. 'opMoHanmbHas 1 XUMUOTEpAIUs OCYIIECT-
BJISUIACH B PaMKax CYIIECTBYIOIIMX PEKOMEHAIHI B
3aBHCHMOCTH OT OMOJIOTHYECKOTO MOITHITA U PACIIPO-
CTPaHEHHOCTH OITyXOJIEBOTO TPOIIEcca.

CTatucTuuecKkuil aHaiau3 MPOBOIHUICS B MPO-
rpamme Statistica 10.0 (StatSoft). IIpu onenke B3au-
MOCBsI3U Tokazareneil 10-meTHeil Ge3penuInBHON
BBKMBAEMOCTH C KIMHUKO-MOP(POIOTHYECKUMH
napameTpaMu ObLI UCIIONB30BaH 0000IICHHBIH KpH-
Tepuil [ exana—BuUikokcoHa 1 aHAIN3 BELKUBACMOCTH
C MCIIOJIb30BAHUEM KPUTEPHS * VISl CPABHEHUSI MHO-
JKECTBEHHBIX TpyIi. KpuBbie KyMyISTUBHON BbIKH-
BaEMOCTHU CTPOMIHCH 10 Metony Karuana—Maiiepa.
IIpu ananu3e BBKUBAEMOCTH PacueT IPOBOIUIICS HA
JIECSATBIN TOJI ITOCIIE TIPOBEICHUS OTIEPAIIUH C yIETOM
BBIOBIBITINX U3-T10/] HAOMIOACHUS OOJTHHBIX M YMEPIITHX
OT COITYTCTBYFOLIMX HEOHKOJIOTUYECKHUX 3200JICBaHUI.
IIpoaomKUTENbHOCTD KU3HU UCUUCISIA B MECS-
nax ¢ MoMeHTta nposeneHHoil OCO 10 BbISBIEHUSA
PEIINBOB.
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Bospact/Age

PacnipoctpaneHHOCTD
OITyXOJICBOTO Mporiecca/
Tumor extension

['ucTonornyeckuii Tur/
Histological type

Crenens qudhepeHnupoBKy/
Grade of differentiation

UTI'X-nonrumormyxonu/
IHC-subtypetumor

HeoaxwroBantHas Tepanus/
Neoadjuvant therapy
AIpIOBaHTHas Tepanus/
Adjuvant therapy

O6ulas xapakTepucTuka 60nbHbIX
General characteristics of patients

ITapamerp/Parameters

<50 ner
>50 net
pTla
pT1b
pTlc
pT2
pT3
pNO
pNI1
MuBasuBHas npoTokoBas kapiuHoma/Invasive ductal carcinoma
WuBa3uBHas 1osibkoBas kapuuHoMa/Invasive lobular carcinoma
VIHBa3MBHAs JH0JIBKOBO-TIPOTOKOBAsI KAPIHHOMA/
Invasive ductal lobular carcinoma
Hpyrue ¢popmbr/Other forms
Gl
G2
G3
Gx
Jlromunaneubiii A (Ki67<20 %)/Luminal A (Ki67<20 %)
JlromuHaneHbI B/Luminal B
Jlromunaneneii B Her2/neu (+)/Luminal B Her2/neu (+)
Tpwx bl HeraruBHBIH/ Triple-negative cancer
Topmonorepamnusi/Hormone therapy
Xumnorepanus/Chemotherapy
Topmonorepamnusi/Hormone therapy
Xumuorepanust/Chemotherapy

Ta6nuua 1/Table 1

Yucio 60MbHBIX/
Number of patients
144 (37,6 %)
239 (62,4 %)
1(0,3 %)

16 (4,2 %)
173 (45,1 %)
192 (50,1 %)

1 (0,3 %)
290 (75,7 %)
93 (24,3 %)
301 (78,6 %)
33 (8,6 %)

5(1,3 %)

44 (11,5 %)
40 (10,4 %)
220 (57,4 %)
28 (7,3 %)
95 (24,9 %)
146 (38,1 %)
115 (30,0 %)
29 (7,6 %)
93 (24,3 %)
61 (15,9 %)
116 (30,3 %)
253 (66,0 %)
156 (40,2 %)

ITpumeuanue: UI'X — ”MMyHOTHCTOXMMUUYECKOE UCCIIEIOBAaHUE.

Note: IHC — immunohistochemical examination.

Pesyabrarsl

B teuenune mepuona HaOMIOAEHUS JTOKOPETHO-
HapHBIE PENUANBHLI OBLTH 3apeTrUCTPUpPOBaHEl v 20
0O0JILHBIX, YTO cocTaBmiio 5,2 % oT Bcero umcia
MAIMEHTOK, YYaCTBYIOIMX B MCCIIEAOBAaHUU. Takum
obpazom, 10-neTHss Ge3peIuBHAsS BEBDKUBAEMOCTh
cocrtaBuna 94,8 %. Jlamee NpoBOAMIOCH H3yUECHHE
COTIPSDKEHHOCTH OTNAJICHHBIX PE3yNETaTOB JIEUCHHS
C KIIMHUKO-MOpdonorundeckumu nmapamerpamu PMOK.
OueHnBaJINCh CIEeNyIOMNEe KPUTEPUH: pa3Mep OITy-
XOJIH, BOBJICUEHHOCTh PETrHOHAPHBIX JIMM(OY3JIOB,
MOJIEKYJISIPHBIA TIOATHUIT OMYXOJIH, THCTOIOTHIECKUI
THUII, CTENEHb 3J0KAaY€CTBEHHOCTH, HAIHYHUE JINM-
(hoBacKynsIpHON MHBAa3UH, OIMYXOJIEBBIX SMOOJIOB U
muMonTHOW HHPMWIBTpanuu (Tad. 2).

[Toxazarenu 10-eTHeit 6e3petnaANBHON BEDKABAC-
MOCTH 3HAYUMO OTJIMYAJINCh B 3aBUCUMOCTH OT pas-
Mepa U MOJIEKYJISIPHOTO TOAATUIIA oIy Xxoiu (}°=12,60,
p=0,01; m¢*=8,81,p=0,03 coorBeTCTBEHHO) (pHC. 1, 2).
OcHoBHasg Macca penuIuBOB 3apeTHCTPUpPOBaHa B
TepBbIe 5 JIeT HAOMIOEHUs, 4To cocTaBmio 75 %. B
3oHe npoBeneHuss MOJIT peunauBbl BO3HUKIN y 12
(60 %) marrenToK. Kpome Toro, penanBHbIE Oy XOJH
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BHe 30HbI MOJIT Obutn muarHoctTupoBansl y 5 (25 %)
OOJBHBIX B TKaHW MOJIOYHOH keme3bl u'y 3 (15 %)
MAIMEeHTOK B aKCWIIIIPHOM 30He. CleyeT OTMETHTD,
gro 7 (35 %) penuauBoB pa3BUIKCH Npu | ctagun u
nokanu3oBasnnch B 30He nposeaenus MOJIT. Hau-
OoJiee yacTo PEeLUIUBLI PETUCTPUPOBATIUCH IIPH TIEP-
BUYHBIN omyxonu craauu T2-3 (13/65 %) (p=0,01),
YTO CBUJETEIHCTBYET 00 YBEIMUEHUH BEPOSITHOCTH
BO3HUKHOBEHMs peruanaa npu BeinoaHennu OCO c
NOJIT y manmeHTOK ¢ OONBIION pacpoCTpaHEHHO-
CTBIO OITyXOJIEBOTO IPOLECcCa.

IIpn ananm3e 4acTOThl BOSHUKHOBEHUS PELN -
BOB B 3aBucuMocTh oT MI'X noaruna omyxonu ObLI0
BBISIBJICHO, UTO MIPU JIOMUHAIBHOM noATHne A 3a 10-
JIETHUI TIeprOJT HaOIoeH s 3apeructpuposad 1 (5 %)
peuuanB, Ipu JIoMHHAIBHOM B — 9 (45 %), pu mio-
MUHaJIbHOM B ¢ runepaskcnpeccueii 6enka Her2Neu —
1 (5 %), mpu THP —9 (45 %) (x>=8,81,p=0,03). Takum
o0pa3oM, MOKa3aHo, YTO MPHUHAIUIEKHOCTh K JIFOMU-
HanbHOMY B Her2(+) umu Tpu/1bl HeraTHBHOMY TOJI-
tunty PMOK yBenuuuBaeT BepOsITHOCTh peanu3aluu
permuauBa mociie OCO B komOunHammu ¢ MOJIT.
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Ta6nuua 2/Table 2

MNMokasaTtenu 10-neTHen 6e3peLMAMBHON BbXMBaeMocTn 6onbHbix PMX, koTopbim Obino
npoBeAeHO OpraHocoxpaHsiowee nevyeHue ¢ ucnonb3osaHmem UOJIT Bo B3aMMOCBA3M C KITMHUKO-
MOpPONOrnYecKUMmn xapakTepucTmkamm

The 10-year recurrence-free survival rates in breast cancer patients who underwent organ-preserving
treatment with IORT in relation to clinical and morphological characteristics

OO0111ee KOIMYECTBO

10-neTHsis1 Ge3penuIMBHAs BBKABAEMOCTD/

MAIMEHTOB/KOIHYECTBO 10-year recurrence-free survival rate
®axrop/Factor TIPOTPECCUPOBAHMUI/ KymynsatuBras
Total number of JIOJISI BBKUBIINX/ Gehan’s-Wilcoxon
patients/number of Cumulative Test/y% p
progressions survival rate
pTla 1/1 0%
pTlb 16/2 87,5 %
Pasmep omyxorH (T)/ pTlc 173/4 91.4 % 1*=12,66
Tumor size (T) > p=0,01
pT2 192/12 75,4 %
pT3 1/1 0%
Jlumdaruueckue y3ibt (N)/ pNO 290/15 74,5 % x=3,71
Lymph nodes (N) pN1 93/4 92 % p=0,25
Tucronoruaeckuii THn/ I/Ilglé’l/;{[cp’) II/IIiII;_ICP / 339/7 85,1 % p=0,69
Histological type Jpyrue/Others 44/13 91,1 %
Gl 40/0 100 %
Crenens 1uddepeHIpoBKH/ G2 220/13 81 % =3,78
Grade of differentiation G3 28/2 91,5 % p=0,24
Gx 95/4 69,6 %
MyJIBTHIEHTPUIHOCTB/ Het/No 343/15 89,4 % p=0,12
Multicentricity Jla/Yes 40/4 45,2 % ’
MyssrudoKanrbHOCTS/ Het/No 365/18 86 % p=0,32
Multifocality Ja/Yes 18/1 93 % ’
JlumdosackynsipHast nHBa3us/ Het/No 382/19 86,1 % p=0,74
Lymphovascular invasion Ha/Yes 1/0 100 % ’
OryxoseBbie SMO0IbY/ Het/No 377/18 86,3 % p=041
Tumor emboli Ja/Yes 6/1 80 % ’
Jlumdonnas nHUILTPaLMs/ Het/No 35717 85,7 % p=0,54
Lymphoid infiltration Ha/Yes 364/2 88 % ’
JlroMuHAITBHBIH A/
Luminal A 14611 98 %
JlromunaneHbil B
14lx X'“omj‘“ (HER-2(-))/ 115/9 81,9 %
11;)2:13;1t;pe Luminal B (HER-2(-)) =881
tumor JIromunaneHbIN B p=0,03
(HER-2+))/ 29/1 91,3 %
Luminal B (HER-2(+))
TpyoKabl HeraTHBHBIN/ 93/9 75.8 %

Triple-negative cancer

IIpumeuanne: UITP — nnBa3zuBHas npoTtokoBast kapunnoma; /1P — nnBasuBHas nonskosas kapuuHoma; MJIITP — nuBazuBHas 101bKOBO-IPOTOKOBAs

KapIuHOMa.

Note: IDC — invasive ductal carcinoma; ILC — invasive lobular carcinoma; ILDC — invasive ductal lobular carcinoma.

Ob6cy:xnenue

[Tony4yennsie pe3yabTaThl OPraHOCOXPAHSIONIETO
neuenust PMX ¢ ucnons3osanuem MOJIT cBune-
TEJIBCTBYIOT O 3aMETHOM pa3HHUIIE B IMOKa3aTessax
0e3peIUANBHON BEDKMBAEMOCTH B 3aBHCHMOCTH OT
pasMepa nepBUYHON OITyXOJIU U MOJICKYJISIPHOTO IO~
tuna. [lokazano, yto 7 u3z 20 n1MarHOCTUPOBAHHBIX
JIOKOPETHOHAPHBIX PEIUAUBOB BO3ZHUKIN TTpu PMIK
I crapuu. YacTtora peluanMBOB MPHU OMYXOJISIX, COOT-

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 49-56

BercTBYtoumx T2 (n=12) u T3 (n=1), comnacyercs ¢
JaHHBIMU JPYTHX HccienoBaHuil. B wactHocTH, 1o
nmaHaeiM M. Leonardi et al. [21], omarM U3 O1aro-
NPUSATHBIX (AKTOPOB MPOTHO3a MPHU YCKOPEHHOM
YaCTUYHOM OOJYYCHHUHU MOJIOYHOM KeIlle3bl SIBISETCS
pa3mep omyxonu <2,0 cm.

YV O0NbHBIX ¢ TPOWHBIM HeratuBHBIM PMK kymy-
JSITHBHAs O€3peluANBHAs BBDKHBAEMOCTb COCTABUIIA
75,8 %, 4TO, HECOMHEHHO, CBUJICTEILCTBYET O HE-
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ONaronpusATHOM TPOTHO3€E MPHU JTAHHBIM THCTOJIOTH-
YECKOM BapHaHTE OITyXOJIH IT0 CPAaBHEHHIO C APYTUMHU
MOJITUIIaMH. DTO CBA3aHO C TE€M, YTO BhICOKas Mpo-
ndepaTrBHast aKTHBHOCTB M OTCYTCTBUE PELICITOPOB
B THP 00ycnoBnuBaroT pe3ucTeHTHOCTS K ITapIiialib-
HOMY OOJTyYEeHHIO M PacCMaTPUBAIOTCA B Ka4eCTBE
[IPOTUBONOKA3aHUs K JAHHOMY METOy JieueHus [22,
23]. HanpotuB, KymynaTuBHas 10Js1 OONBHBIX Oe3
peuuanaa ¢ TIoMUHaIBHBIM A toaTunom PMIK cocra-
Brya 98 %, 4TO COOTBETCTBYET PE3YyIbTaTaM KPYITHBIX
PaHAOMU3HUPOBAHHBIX Uccinenoanui [11, 15].
OnHUM U3 OCHOBHBIX IIPEUMYLIECTB HalIel pado-
THI SIBIISIETCS] TO, YTO OHA COAEPIKHUT JTaHHBIE O OoJiee
JOJITOCPOYHOM HAOJIONEHNN CPEIN HMCCIETO0BaHUH,
oreHuBaIMX 3Q(OEKTUBHOCT, KOMOMHUPOBAHHBIX
metonoB neuennss PMXK ¢ ucnonb3zoBannem MOJIT.
besyciioBHO, MPOBENIEHHBIN aHATN3 COACPIKUT P
HEpEeIICHHBIX BOMPOCOB U orpaHndyeHnii. OqHIM 13
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Abstract

Background. Radiation therapy for high-risk prostate cancer presents a challenge for cancer radiotherapists.
The improvement of treatment outcomes is associated with radiation dose escalation and prophylactic
irradiation of lymph nodes, therefore, the development of the new treatment schemes is needed. Simultaneous
integrated boost technique based on the volumetric modulated arc therapy is the most efficient treatment
option. Material and Methods. The anatomical data of 10 patients with high-risk prostate cancer was used
for dosimetry-based treatment planning. Both simultaneous integrated boost and sequential boost technique
were considered. The treatment planning goal was to deliver the equivalent dose of 96 Gy at 2 Gy per fraction
(EQD,=96 Gy) (o/B=1.5 Gy) to the prostate, EQD,=62.5 Gy to the seminal vesicles and EQD,=50 Gy to lymph
nodes avoiding damaging the organs at risk, mainly the bladder and rectum. The irradiation was based on
volumetric modulated arc therapy with two partially coplanar arcs and two rotations at each arc. The obtained
dose distributions were compared with respect to dose-volume histograms and equivalent uniform doses
(EUD). Results. In the case of sequential boost, the minimal dose delivered to the prostate was equal to
95.9+2.1 Gy, EUD=104.9 £ 1.7 Gy. The dose delivered to 2 cm® (D, ) bladder was 97.4 + 2.0 Gy. Normal tissue
complication probability (NTCP) was 1.64 %. The dose delivered to 2 cm® (D, ) rectum was 103.4 £ 9.2 Gy
and NTCP was 27.4 %. In the case of simultaneous integrated boost, the minimal dose delivered to the
prostate was equal to 90.4 +2.3 Gy, EUD=103.9 + 1.3 Gy. The bladder dose was as high as D, .=96.1 £ 5.2 Gy,
NTCP=0.176 £ 0.132 %, the rectum dose — D, =81.1 £ 6.0 Gy, NTCP=2.34 £+ 1.92 %. Conclusion. Volumetric
modulated arc therapy along with simultaneous integrated boost have shown the feasibility of simultaneous
irradiation of the prostate, seminal vesicles and lymph nodes up to the prescribed dose values without
significant over irradiation of the organs at risk (OARs). Dose values in the tumor as high as EUD=103.9 %
1.3 Gy along with prophylactic irradiation of lymph nodes may result in higher tumor control probability value
and should be considered for clinical trials.

Key words: prostate cancer, volumetric modulated arc therapy, hypofractionated radiotherapy,
simultaneous integrated boost, high risk.
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AHHOTaUuA

BBepneHume. JlyyeBas Tepanusi paka npeacratenbHON Xenesbl BbICOKOro pucka sIBNAETCs BaXHON npobrnemon
KNMUHMYeCKo oHkonoruu. MNMosbiweHne 3dheKTUBHOCTU NEYEHMS CBA3AHO C YBENMYEHNEM NOABOAMMOW J03bl
1 NpoMnakTM4eckMmM obnyvyeHnem nuMdaTnyecknx y3nos, NO3TOMy Heobxoamma paspaboTka HOBbIX CXEM
nevenus. OQHOBpPeEMEHHas MHTerpMpoBaHHasi byCcT-MeTOAMKa Ha OCHOBE POTALMOHHON Ny4YeBoOW Tepanuu ¢
MOAYNALMEN MHTEHCUBHOCTU U3NyYeHNs SIBMSIETCA CnocoboM BbiNonHeHus obounx ycriosuin. MaTtepuan m
MeToAbl. AHaToOMMYeckme aaHHble 10 NaLMeHTOB C pakoMm npeacTaTenibHOM Xenesbl BbICOKOro pucka obinm
NCNOMb30BaHbl A5 4O3NMMETPUYECKOr0 MNaHMpoBaHUs nedeHus. PaccmartpuBanvcb Kak METO4 OQHOBpe-
MEHHOIO MHTErpMpoBaHHoro 6ycTa, Tak u Metog nocneposartenbHoro bycra. Lienbio nnaHvpoBaHus 6bino
obnyyeHe NpeacTaTernibHoOM xernesbl 40 9KBUBanNeHTHon 103kl EQD,=96 'p (a/B=1,5 I'p), ceMeHHbIX Ny3bIpb-
koB — o EQD,=62,5 'p n numdatnyeckux ysnos — 0o EQD,=50 p 6e3 HeraTMBHOTO BNUSAHMA HA OpraHb
pvcka, B OCHOBHOM Ha MOYEBOM Ny3bIpb U NPSMYHO KnLLKy. OBry4YeHne npoBoamnnoCcs Ha OCHOBE POTaLMOHHON
nyYeBOV TEpanun ¢ MOAYNAUMEN MHTEHCUBHOCTU M3MNYYeHUS C ABYMS YaCTUYHO KOMMNIaHapHbIMY apkamu 1
OBYMS MOBOPOTaMu Ha apky. [onyyeHHble pacnpeneneHnst 4o3bl CpaBHUBANMCh C rMCTorpaMMamu «4o3a-
obbem» 1 3KBMBanNeHTHoOW paBHoMepHol Ao3bl (EUD). Pe3ynbTaThl. B cnyvae nocnenosatensHoro 6ycra
MUHUMarnbHas 4o3a B npeacratenbHon xenese 6bina pasHa 95,9 £ 2,1 I'p, EUD=104,9 + 1,7 I'p. [o3a B
mMoueBoM ny3bipe B 2 cm?® (D, ) cocTasuna 97,4 + 2,0 'p, BEPOSTHOCTb OCMOXKHEHNII CO CTOPOHbLI HOPMarbHOM
TKaHn — NTCP=1,64 %. [losa B npsamon kuuike coctasuna D, =103,4 + 9,2 I'p, NTCP=27.4 %. B cnyvae
OOHOBPEMEHHOTO MHTErPUPOBAHHOIO YCUINEHUS MUHMManbHasi fo3a B npocTaTe 6bina pasHa 90,4 + 2,3 Ip,
EUD=103,9 £ 1,3 I'p. Josa B Mo4eBOM nysblpe coctasuna D, =96,1 £ 5,2 I'p, NTCP=0,176 + 0,132 %, B
npsimoit kuwike — D, =81,1+£6,0 ['p, NTCP=2,34 + 1,92 %. 3akntoyeHue. PoTalmoHHas nyyesas Tepanms ¢
MOAYNAUMEN UHTEHCUBHOCTU U3MYYEHUSI C OAHOBPEMEHHBIM MHTErPUPOBaHHbLIM OYCTOM Nnokasarna BO3MOX-
HOCTb OZJHOBPEMEHHOro 0bryyYeHus npeactaTenbHON Xenesbl, CEMEHHbIX NMy3blpbKOB 1 NMMM@aTUYeCKnX
y3roB [0 NpeanucaHHblX 3Ha4YeHunin [o3bl 6e3 3HaYMTENBHOrO NepeobinyyeHns opraHoB pucka. 3HavyeHus
[03bl B onyxonu, Takve kak EUD=103,9 * 1,3 'p, Hapsay ¢ npodunaktuyeckum obnyyeHnem numdarunye-
CKMX Y310B, MOTYT MPUBECTM K D0Nnee BbICOKOMY 3HA4YEHMI0 BEPOSITHOCTU KOHTPOIS ONyXOnu U AOIMKHbI ObITb
pPacCMOTPEHbI AN KIMMHUYECKUX UCTbITaHUN.

KntoueBble cnoBa: pak npeacTtaTenbHOM Xenesbl, PoTaLuMoHHasA nyyeBasi Tepanusi ¢ Mogynsauven
WHTEHCUBHOCTU U3NyYeHus, runodgpakuMoHMpoBaHHas nyyeBas Tepanusi, OAHOBPEMEHHbIN
WHTErpMpoBaHHbIN GYCT, BbICOKUIA PUCK.

Introduction

The new millennium is notable for significant
achievements in the care of cancer patients. The active
introduction of modern diagnostic methods into clini-
cal practice, mainly in screening programs, makes it
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feasible to identify diseases at an early stage. It fully
applies to prostate carcinoma [1].

According to P.A. Herzen Moscow Research
Institute Institute’s cancer registry data, 45,763 new
cases of prostate cancer were diagnosed, and 13,205
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Table 1/Tabnuua 1

Average volumes, standard deviations (S.D.) and confidence intervals (Cl) at p=0.95 of the delineated
structures (contours)

CpeaHue o6beMbl, cTaHOapTHbIe OTKNOHeHus (S.D.) u goBeputensHblie uHTepBanb! (Cl) npu p=0,95
OuYepUYEHHbIX CTPYKTYP (KOHTYpbI)

Structure/CtpykTypa Average/Cpennee + S.D., cm? CL cm?
CTv,, 44.5+£20.0 [30.1-59.0]
PTV 146.0 +57.0 [106.0-187.0]
CTV,, 81+14 [6.9-9.3]
PTV_, 210.0 £115.0 [128.0-293.0]
CTV, 504.0 £ 156.0 [392.0-615.0]
PTV, 1413.0 £263.0 [1225.0-1600.0]
Bladder/MoueBoii my3sIpb 235.0+92.0 [169.0-301.0]
Rectum/IIpsimast kuika 75.0 £20.3 [61.0-90.0]

deaths from prostate cancer were registered in Rus-
sia in 2019 [2]. The annual prostate cancer mortality
rate increases by about 0.63 %. Significant number of
deaths is caused by the high-risk prostate that chal-
lenges development of new treatment schemes.

External beam radiotherapy (EBRT) is widely
used for the prostate cancer treatment. According to
the Russian standards, a common treatment scheme
prescribes the delivery of total doses in the range of
70-80 Gy with doses per fraction equal to 1.8-2 Gy.
Different clinical trials demonstrated that dose in-
crease is the key point to effective treatment. Prostate
cancer is characterized by the low a/f ratio equal to
1.5 Gy as stated in Refs. [3, 4]. Further, the o/f ratios
of the nearest organs at risk (OARs) are equal to o/
Sd=3 Gy for the bladder and a/f=3.9 Gy for the
rectum. This fact has become the key point to start
the worldwide development and implementation of
hypofractionated treatment schemes. For the last 15
years, the stereotactic body radiation therapy (SBRT)
of prostate cancer has been thoroughly investigated
because of the possibility to deliver a full treatment
course in 46 fractions [4]. Several clinical trials were
conducted using SBRT for high-risk prostate cancer
patients who received 32-37 Gy in 4 or 5 fractions
(EQD,=85-108 Gy), with the 5-year biochemical
recurrence-free survival rates of 69-91 % [5].

SBRT for high-risk prostate cancer does not allow
prophylactic whole-pelvis irradiation that is associated
with increase in biochemical recurrence-free survival
rates [6]. Sequential boost (SEQ) and simultaneous in-
tegrated boost (SIB) are two possible ways to increase
dose delivered to the prostate and pelvic lymph nodes.
The goal of this study was to compare SEQ and SIB
schemes for high-risk prostate cancer treatment in
order to increase total dose up to EQD,=96 Gy.

Material and Methods

The anatomical data of 10 patients with high-risk
prostate cancer (T2cNOMO-T4NOMO stage) were se-
lected for this study (PSA nadir of 14.4-30.0 ng/ml and
Gleason score in the range from 8 to 10). The patients’

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2023; 22(3): 57-65

tomographic data were obtained using a Toshiba Ag-
uilion LB computer tomograph (CT) with 3 mm slice
thickness. Before the CT scanning of an abdominal-
pelvic region, the patients were immobilized in the
treatment supine position using the Combifix frame
[7]. The internal organs were fixed following the rec-
ommendations in Ref. [8]. The bladder was filled by
drinking a fixed amount of water.

The same clinician delineated three clinical target
volumes (CTV) for each patient, namely, the prostate
(CTV ), seminal vesicles (CTV, ) and lymph nodes
(CT V;). The planning target volumes (PTVs) included
CTVs and small margin (7 mm for CTV and CTV ,
and 10 mm for CTV, ). The following raéiobiologic‘al
ratios were assumed: (O‘/ﬁ),,,.:1~5 Gy, (w/p), =10 Gy,
(a/p), =10 Gy for the prostate, seminal vesicles and
lymph nodes, respectively.

The OARs included the rectum, bladder and
femoral heads. Table 1 presents the average volumes,
standard deviations and confidence intervals (p=0.95)
of the delineated structures (contours) (Table 1).

The following irradiation schemes were prescribed
in order to deliver equivalent dose EQD,=96 Gy to the
prostate. In the case of SIB, the simultaneous delivery
of 75 Gy to the prostate (PTV ), 62.5 Gy to seminal
vesicles (PTV, ) and 50 Gy to fymph nodes (PTV,) at
25 fractions was prescribed. In the case of SEQ, the
three-stage delivery was planned: irradiation of all
PTVs up to 50 Gy at 25 fractions, 12.5 Gy boost to
PTV and PTV  at5 fractions and final 18.4 Gy boost
to PT v, at4 fractions. The prescription for CT' v, was
to deliver no less than 98 % of the prescribed physical
dose to 98 % of the contour volume. For other CTVs
and PTVs the limitation was equal to 95 % of physical
dose to 95 % of volume.

All treatment plans were simulated using the Mo-
naco treatment planning system (TPS) v5.51 (Elekta
Instrument AB, Stockholm) on the Elekta Synergy
linac [9] with photon beam energy equal to 10 MV. A
VMAT with two partially coplanar arcs and two rota-
tions at each arc was used. The first arc rotated from
190 to 170 degrees clockwise with a collimator angle
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equal to +45 degrees. The second arc rotated from 170
to 190 degrees counterclockwise with the collimator
angle equal to —45 degrees. The plan isocenter was
situated in the center of PTV, structure. The grid spac-
ing was equal to 3 mm. The beamlet width was equal
to 3 mm. The statistical uncertainty per calculation
based on the ‘Monte Carlo Photon’ algorithm was
equal to 0.8 %. The minimal segment width was equal
to 0.9 cm. The maximal number of control points per
arc was equal to 150.

During the treatment planning in TPS, the combi-
nations of dose-volume and biological cost functions
were used for better target irradiation and OARSs spar-
ing. For all CTVs, PT V., and PTV  the ‘Target EUD’
function was combined with ‘Quadratic Overdose’ in
order to keep maximal value of physical doses within
110 % of the prescribed dose values. The function ‘Tar-
get Penalty’ was added for the PTV, to spare OARs.
The biological functions ‘Serial’ and ‘Parallel’ as well
as their combination were used for the OARs allowing
simultaneous limitation of the maximal dose in the
OAR and minimisation of normal tissue complication
probability (NTCP).

The obtained treatment plans were compared with
respect to EQD, dose-volume histograms (DVH),
equivalent uniform dose (EUD) and NTCP. EUD and
NTCP were calculated using the Niemierko approach
[10, 11]:

mﬂ_(w(gw_fn))

Tint2

Here, V; is the part of the target volume irradiated
by adose DSV, = V), aisthe spemﬁc parameter equal
to a = —10 for prostate cancer, n, is the number of
fractions. Differential DVHs for the CTVs and PTVs
obtained during the Monaco treatment planning were
used for the EUD calculation.

The NTCP can be calculated based on the EUD
value as follows [10, 11]:

1

1+ (EDe)™™

where 7D, is the 50 % damage dose, i.e.
NTCP = EUD = TDsy = 50%, 7., 1s a parameter that de-
pends on the steepness of the NTCP curve. During the
whole-pelvic irradiation of prostate cancer, the rectum
and bladder are irradiated to the highest doses if one
does not take into account urethra that is naturally
included in PTV . The following parameter values
were used for it: oc/[fr“—3 9 Gy, TD,*=80 Gy, y,,“=
and a’=8.33 [11 — 13]; o/p*1¢=3 Gy TD, b’“d—80 Gy,
y blad—4 and ablad—z [12]

NTCP =

Results

During the dosimetric simulation in TPS both SIB
and SEQ treatment plans and dose distributions were
developed for anatomic data of each patient. Fig. 1
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shows DVHs averaged over all ten patients for con-
tours of CTV (red curve), PTV (blue curve), bladder
(green curve‘j and rectum (bro(;vn curve). The dashed
lines show the standard deviations. In Fig. 1 one can
see that developed plans are close to each other with
respect to irradiation of the tumour. The DVHs for the
bladder and rectum have a larger standard deviation
due to anatomical peculiarities of the patients.

Table 2 shows the averaged over all patients mini-
mal EQD, dose in the CTVs and PTVs (D_ =100 %)
in the form of a mean value, standard deviation and
confidence interval at conﬁdence level of p=95 %. For
the CT V., the maximum dose (D _ =2 %) and EUD
values are also presented in Table 2 In the case of
SEQ both minimal and maximum doses are the sums
of minimal and maximum doses obtained during each
irradiation stage, respectively.

The dosimetric treatment planning results presented
in Fig. 1 and in Table 2 demonstrate that developed
treatment plans delivered dose to the targets very ef-
fectively. In the case of SIB, minimal EQD, isodose
inCT Vpr contour amounted 94 %. In the case of SEQ,
the result is even better and minimal isodose was as
high as 100 %. Maximal EQD, dose in CTV, contour
was almost equivalent for SIB and SEQ technlques and
was within 115 % of the prescribed EQD, dose. At the
same time, physical dose was within 110 % limit for all
patients that absolutely corresponded to the prescrip-
tion. Despite the minimal dose difference, the EUDs
for SIB and SEQ were very close (EUD,,,=103.9+1.3
Gyand EUD,, ,=104.9 +1.7 Gy) that allows to expect
almost equivalent treatment efficiency according to
Niemierko’s tumor control probability (TCP) model
[10, 11]. In the case of PTV __irradiation, minimal SIB
EQD, dose delivered to 100 % of the contour volume
amounted 80.3 % that coincides to physical dose 87.3
% assuming 25 fractions and o/f=1.5 Gy. SEQ mini-
mal dose was higher resulted in 89.3 %.

Table 3 presents the OARs irradiation limits ac-
cording to RTOG recommendations and treatment
planning results. Table 3 shows that the developed
SIB plans were within RTOG limitations both for the
bladder and the rectum. There were several patients
with nominal over irradiation at dose levels EQD,=74
Gy for the rectum and £EQD,=79 Gy for the bladder.
In the case of SEQ, there was no way to calculate
total dose-volume irradiation to compare with RTOG
limitations. With respect to dose limitation in 2 cm?
of the contour volume, SIB technique demonstrated
obtained dose value ~ 6 Gy higher than the limit both
for the rectum and the bladder. In the case of SEQ,
dose in the bladder was approx. 7 Gy higher than D,
limit, while dose in the rectum significantly exceeded
the limit. Table 3 also shows that NTCP values for the
bladder irradiation were within 5 % for both SIB and
SEQ as well as for the rectum in the case of SIB. In
the case of SEQ, the rectum NTCP value was as high
as 27.4 £ 10.1 % that demonstrated significant prob-
ability of the OAR radiation damage.
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Table 2/Tabnuua 2
EQD, dose coverage of the CTVs and PTVs averaged over all patients
MokpbiTe noson EQD, CTVs n PTVs B cpeaHeM no Bcem naumeHTam

Contour/Kontyp SIB, EOD, Gy SEQ, EQD, Gy

CTV,,, min dose/CTV,, MuH. 103a 90.4 £2.3 [88.8, 92.0] 95.9+2.1[94.4, 97.4]
CTV,,, max dose/CTVW, Makc. 103a 110.6 £ 1.4 [109.6, 111.6] 110.5 £2.0[109.0, 111.9]

CT1v, , EUD 103.9 £ 1.3[103.0, 104.8] 104.9 + 1.7 [103.7, 106.1]
PV, min dose/ PTV,, muH. 1032 77.1 £2.5[75.3, 78.9] 85.8 +£3.7 [83.2, 88.5]
CTV, , min dose/ CTV ,muH. n03a 64.9 0.9 [64.3, 65.6] 74.2 £6.2[69.7, 78.6]
PTV_, min dose/ PTV_, muH. no3a 60.5 +2.5[58.7, 62.2] 60.9 +4.1[58.0, 63.9]
CTV,, min dose/ CTV, , mun. 1032 47.8£0.9[47.1, 48.4] 48.9 +1.0[48.2, 49.6]
PTV,, min dose/ PTV, , MuH. 1032 44.7 £ 0.8 [44.1, 45.3] 45.0 + 1.3 [44.1, 46.0]

Table 3/Tabnuua 3
OARs irradiation results
Pe3ynbTaTbl 0651y4YeHUA KPUTUYECKUX OPraHOB

Parameter/ Bladder/MoueBoii mmy3bIph Rectum/ITpsimast Kuika
Tapamerp Limitation/ SIB SEQ Limitation/ SIB SEQ
OrpaHuueHne OrpaHuueHue
D,
EQD =59 Gy - - - V<50 % 23.8+10.2% -
EQD,=64 Gy V<50 % 229+4.8% - V<35 % 19.4 £ 8.8 % -
EQD,=69 Gy V<35 % 19.9+4.2% - V<25% 149 +6.9 % -
EQD.,=74 Gy V<25 % 16.8 £3.7 % - V<15 % 10.7 £5.4 % -
EQD,=79 Gy V<15 % 141+32% - - - -
D, Gy <90Gy 96.1 +5.2 Gy 97.4 +£2.0 Gy <75 Gy 81.1 £6.0 Gy 103.4 +£9.2 Gy
NTCP % <5% 0.2+0.1% 1.6£1.1% <5% 23+1.9% 27.4 +10.1 %

Note: D,  —Dose in 2 cm’ of the contour volume.

[pumeyanune: D, —o3a B 2 cM® 06beMa KOHTYpA.
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Fig. 1. DVHs for developed SIB and SEQ plans. Solid curves show average values, dashed curves show standard deviations.
Red curve — CTV _, blue curve — PTV _, green curve — bladder, brown curve — rectum. The prescribed dose value was
EQD,=96 Gy
Puc. 1. DVHs ansa paspabotaHHbix nnaHoB SIB n SEQ. CnnoluHblie KpuBble NOKa3bIBaOT CPeAHNE 3HAYEHUS, MYHKTUPHbIE
KpuBble — CTaHOapTHble oTkNnoHeHus. KpacHasa kpusasa — CTVpr; cuHas kpyuas — PTVpr; 3eneHas kpusBasi — MO4eBOM
ny3bIpb; KOPUYHEBas KpuBasa — npamas kuwka. NpeanvcaHHoe 3HadeHne 0o3bl coctasuno EQD,=96 p
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Discussion

Dosimetric comparison of SIB and SEQ treatment
plans showed that both techniques allowed to deliver
the high-value prescribed doses to all targets that in-
cluded prostate, seminal vesicles and lymph nodes. In
the case of SEQ, the minimal dose in the solid tumour
cTv, and the dose in the PT v, were significantly
hlgher than the doses delivered durmg SIB irradiation
(EQD,*9=95.9 Gy vs EQD,**=90.4 Gy). The payback
was the increased level of the OARs irradiation in the
case of SEQ. Rectum irradiation was unfavourable
in the case of SEQ resulted in D, =103.4 + 9.2 Gy
and average NTCP level as high as 27.4 %. SIB ir-
radiation also resulted in nominal over irradiation of
the OARs. However, the NTCP values were within 5
%. According to Sumida et al., NTCP values that are
lower than 5 % are clinically acceptable following
‘the TD, , concept, which is defined as the tolerated
NTCP of 5 % within five years after radiation therapy’
[15]. Despite the difference in minimal doses in CTV |
contour, the EUD values for SIB and SEQ were almost
equal (EUD104 Gy).

Increase in the treatment efficiency of localized
high-risk prostate cancer is associated with increase
in equivalent dose EDQ, delivered to the solid tumor.
The prostate cancer radiobiological ratio is equal to
a/B=1.5 Gy [2, 3]. Such value allows EDQ, dose in-
crease due to hypofractionated radiation that could be
delivered in different ways. The first option is to use
moderate hypofractionation with doses up to 3 Gy per
fraction delivered by EBRT (IMRT or VMAT). Both
SIB and SEQ techniques may be used. The second
option is the high-dose-rate brachytherapy boost after
EBRT. Both first and second options allow irradiation
of solid tumor and prophylactic irradiation of lymph
nodes. The third option is based on SBRT with high
fraction dose that could be used for solid tumor irra-
diation, only, excluding seminal vesicles and lymph
nodes.

Arcangeli et al. presented results of comparison
of conventionally-fractionated and hypofractinated
EBRT treatment of high-risk prostate cancer [16]. In
2002—-2007, 168 patients were treated in randomized
trial either conventionally (80 Gy, 40 fraction) or
in the hypofractionated mode (62 Gy, 20 fractions
— EQD,=81.5 Gy at a/=1.5 Gy). The 10-year bio-
chemical recurrence-free survival rates were 72 and
65 % in hypofractionated and conventional groups,
respectively. The overall survival was also higher in
the hypofractionated group, being 75 vs 64 %. Thus,
a long follow-up period showed that moderate hypof-
ractionation resulted in better prognoses both due to
shorter overall treatment time and slightly higher EQD,
dose value. Moderately-hypofractionated therapy
also showed no significant increase of toxicity. The
difference was observed only for Grade 1 long-term
GU toxicity [16].

Tamihardja et al. reported long-term outcome of
moderately hypofractionated radiotherapy of high-

62

risk prostate cancer based on image-guided IMRT
or VMAT [17]. The dose was delivered in the SEQ
mode. The doses delivered to the high-dose PTV that
included prostate and proximal 2 cm of the seminal
vesicles amounted 76.2 Gy in 33 fractions (EQD,=83
Gy at a/f=1.5 Gy). Low-dose PTV that included base
of seminal vesicles was irradiated up to 60 Gy (1.82
Gy per fraction). Pelvic lymph nodes of the patients
were irradiated up to 45.5 Gy (1.82 Gy per fraction)
[18]. The 5-year biochemical relapse-free survival
was 79.4 % for high-risk disease. The 5- year pros-
tate cancer-specific survival was 89.3 %. Cumulative
S-year late GU toxicity and late GI toxicity grade
>2 was observed in 26.3 and 12.1 % of the patients,
respectively. Cumulative 5-year late grade 3 GU/GI
toxicity occurred in 4.0/1.2 % [17].

Yamazaki et al. investigated the dose increase ef-
ficiency in the case of very-high risk prostate cancer
with the worst prognosis ‘including clinical stage
T3b-T4, primary Gleason pattern 5, or more than
four biopsy cores with Gleason score 810" [19].
Yamazaki compared EBRT with prescribed dose val-
ues equal to EQD,=72 Gy (group A) with different
boost schemes that included either EBRT boost up to
EQD,=80 Gy or high-dose brachytherapy boost up to
EQD,=129 Gy (group B). Group B showed superior
S5-year biochemical disease-free survival rate (81.2 %
vs. 66.5 % at group A. Accumulated late toxicities in
gastrointestinal and genitourinary tracts with Grade >2
were similar among groups [19]. Yamazaki concluded
that both high-dose EBRT and high-dose-rate brachy-
therapy boosts could be good options for improving
the biochemical disease-free survival in T3-T4 stages
of localized prostate cancer.

Due to low value of radiobiological ratio a/f=1.5
Gy for prostate cancer, the possible way to increase
dose values in the high-risk tumors is associated with
increase of the fractional dose up to 10 Gy per fraction
during SBRT treatment. There were several clinical
trials that studied SBRT efficiency in the case of high-
risk prostate cancer.

Katz and Kang in Ref. [20] presented the data on
65 % rate of disease-free survival for a 8-year follow-
up period (7-year disease-free survival amounted
68.2 %) for 35 Gy or 36.25 Gy delivered in 5 frac-
tions (EQD,=85 — 90.6 Gy). Kang ef al. in Ref. [21]
showed results of image-guided SBRT of high-risk
prostate cancer with the doses equal to 32 — 36 Gy
delivered in 4 fractions (EQD,=87 — 108 Gy). The
reported 5-year freedom from biochemical relapse rate
amounted 90.9 %. Bernetich et al. reported on 86.7 %
of 5-year freedom from biochemical relapse rate for
the patients treated with 35 — 37.5 Gy delivered in 5
fractions (EQD,=85 — 96.4 Gy) [22].

Royce et al. analyzed the prostate cancer SBRT
trials and modeled a dose-response tumor control prob-
ability for the endpoint of freedom from biochemical
relapse [5]. In the case of high-risk cancer, authors
analyzed five- year freedom from biochemical relapse
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Fig. 2. Comparison of Royce TCP model (black dashed
curve) with clinical trials by Katz and Kang (redline) [20],
Kang (green line) [21] and Bernetich (blue curve) [22].
Blue point shows expected TCP for the prescribed dose
value EQD,=96 Gy. Blue point with rectangular shows
the expected TCP value and uncertainty region for the
simulated SIB irradiation taking into account
EUD=103.9 £1.3 Gy
Puc. 2. CpaBHeHue mogenu TCP Polica (4epHasi MyHKTUpHast
KpvBas) C KNUHMYecknmm ncenegosannsamm Kaua n Karra
(kpacHasa nuHus) [20], KaHra (3eneHas nuHus) [21] n BepreTtu-
ya (cmHAdA kpuBas) [22]. CuHAS TodKa nokasbiBaeT OXuaaembii
TCP ans npegnucaHHoro sHadeHus osbl EQD,=96 p. CuHsan
TOYKa C NPSIMOYTONbHUKOM MOKa3blBaeT OXXngaemoe 3HavyeHne
PTV 1 obnactb HeonpeaeneHHOCTV AN CMOAENMPOBaHHOTO
obny4yeHus SIB ¢ yuetom EUD=103,9 + 1,3 p

of 85 patients reported in 3 previously mentioned stud-
ies [5]. Royce used Poisson TCP model:

TCP = 27*% [ey(1 — EQD, /Dsy)],

where the following parameters were found by the
approximation of trials data: y=4.50 (CI 2.82 — 6.53)
and D, =84.2 (C181.4-86.8) [5]. Fig. 2 shows Poisson
TCP model with Royce parameters that is compared
with results of clinical trials. The expected efficiencies
of the calculated SIB treatment plans are also shown
both for the prescribed dose value and obtained EUD
value.

Applying Eq. 3 to the prescribed SIB dose value
(EQD,=96 Gy), one can obtain TCP=88 % that is rath-
er high value. However, Royce in Ref. [5] pointed that
‘Prescription doses were used as model inputs because
individual patient-level dose-volume histograms were
unavailable; individual patient-level dose-volume
histograms would strengthen future modeling efforts’
[5]. That is why we added calculated EUD value into
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®EHOMEH KPAYAUHTA
NMPU PAKE MONOYHOW XENE3bI
KAK ®AKTOP NMPOIHO3A

H.B. Kpaxmanb'?, M.B. 3aBbsinoBa'?, C.B. BropywmH'?,
N.A. Tawmpesa', B.M. MNepenbmyTep’

Hay4Ho-uccnegoBaTenbCKUi MHCTUTYT OHKOMOrMM, TOMCKUI HaLMOHaNbHbIN
uccnenoBaTensCckuii MeAMLMHCKUIA LLeHTp Poccuiickon akagemun Hayk, . Tomck, Poccus’
Poccusn, 634009, . Tomck, nep. KoonepatueHelit, 5. E-mail: krakhmal@mail.ru’

dre0y BO «Cubupckmii rocyaapCTBEHHbI MEAVLIMHCKNIA YHMBEpcUTeT» MunHsgpasa Poccuu,
r. Tomck, Poccus?

Poccusi, 634050, r. Tomck, MOCKOBCKMI TpakT, 22

AHHOTaUuA

Llenb nccnegoBaHusi — oLeHUTL MOpdornormyeckme nposiBneHns oeHomMeHa KpayauHra npu MHBasmBHOM
KapuMHOME MOITOYHOW Kernesbl M CONOoCTaBUTb MOMNyYeHHbIE JaHHbIe C NapameTpamMu NporpeccupoBaHns
onyxonesoro npouecca. Matepuan u metoabl. B rpynny uccnenosaHus BkntodeHbl 107 60MnbHbIX pakom
MOFOYHOW Xenesbl (cpefgHuii BospacT — 57,2 + 11,2 ronga) 6e3 HeoaabloBaHTHOM XvMuoTepanuu. Mposognnu
MOpPdOnorMyeckoe 1 MMMYHOTMCTOXMMUYECKOE MccrneoBaHme obpasLoB OnyXornu MOSIOYHOW Xernesbl, Mo-
NyYEeHHbIX B pe3ynbraTe OnepaTMBHOMO NeveHusl. TMCTONorMyecknii TUN paka MOJSIOYHOW Xenesbl ycTaHaB-
nvBanu cornacHo pekomeHgaumam BO3 (The WHO Classification of Breast Tumours, 5th Edition, 2019).
B uccnenoBaHme BKMYany TONbKO Clyvyan ¢ MHBA3MBHOW KapLUMHOMOW Hecneundudeckoro tuna. OueHky
KITMHMYECKMX NapaMeTpoB NPOBOANIN HA OCHOBAHUM AAHHbLIX aHanv3a MeguuuHCKMX KapT nauneHToB. CTa-
TUCTMYECKMIN aHanNM3 NpoBeaeH C MOMOLLLIO NporpamMmebl Statistica 10.0, pasnuuunsa cuMtanucb 3Ha4YMMbIMU
npu ypoBHEe cTatucTnyeckon 3HadmmocTtu p<0,05. PeaynbTaTbl. DEHOMEH KpayauHra B OMyxonuv npu pake
MOJTOYHOW Kerne3bl acCouMMpoBaH C NMMMMQOreHHbIM MeTacTa3vpoBaHWEM, NPU 3TOM 0COb0e 3HayeHue
UMEET BHYTPUOMYXOfieBasi reTePOreHHOCTb (pasnuyHble onyxoneBble CTPYKTYpbl). Bo Bcex cnyyasx (n=40)
C NMMOreHHbIMM MeTacTasaMm B CONUAHbIX CTPYKTypax MOpchOonormieckn 3apernctpupoBaH heHOMeH Kpay-
OVHra, Npy 3TOM B CONMUAHBIX CTPYKTYpax OMyxosfiv OTMEYEHO CHMKEHNE YPOBHS UHAEKCa NponudepaTnBHOn
aktmBHocTuh Ki67. B yyacTkax onyxonu ¢ Hannunem KpayauHra B CONUAHbIX CTPYKTYpax MHPUNBTPATUBHOIO
KOMMOHEHTa Npu MeTacTaTM4eCKoM NopaxeHnn NMumMdaTnyecknx y3rnoB 3HaYMMO pexe perncrtpuposanach
Nno3nTUBHas aKkcrnpeccust MHTerpuHa 1. 3aknroyeHue. Ha ocHoBaHMM pe3ynsTaToB NCCnefoBaHNs BbICKa3bl-
BaeTCH NPearnonoXeHne, YTo B OCHOBE MeXaHM3Ma, MHULMMPYOLLEro MPOLIECC OMyXOneBon NHBa3nW, MOryT
nexarb KpayauHr 1 6asanbHas KrneTovHas aKCTPy3ust, Npy 3TOM 0GHapy>KeHHbIe 3aKOHOMEPHOCTY SBMSAIOTCA
NpPOsIBNEHNEM U3MEHEHUIA CBOMCTB KMETOK C NpuobpeTeHnem Gonee BbICOKOro MoTeHLMana B OTHOLEHUN
NOABWXHOCTM U KIETOYHOW MUrpaLnm.

KnioueBble cnoBa: q)eHOMeH KpayAuHra, Kneto4Has 3KCTpy3usi, onyxorieBasi UHBa3us, pak MOIOYHOMN
xenesbl.

#=7 Kpaxmanb Hapexpaa BanepbeBHa, krakhmal@mail.ru
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CROWDING PHENOMENON IN BREAST CANCER
AS A PROGNOSTIC FACTOR
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L.A. Tashireva', V.M. Perelmuter’

Cancer Research Institute, Tomsk National Research Medical Center,
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Siberian State Medical University of the Ministry of Health of Russia, Tomsk, Russia?
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Abstract

Purpose: to evaluate the crowding-induced morphological changes in invasive breast carcinoma and compare
the data obtained with the parameters of the tumor progression. Material and Methods. The study group
included 107 patients (mean age: 57.2 £+ 11.2 years) who did not receive neoadjuvant chemotherapy. Breast
cancer morphological and immunohistochemical images were studied. The histological type of breast cancer
was determined according to WHO recommendations (The WHO Classification of Breast Tumors, 5th Edition,
2019). The study included only cases with invasive breast carcinoma of no specific type. Clinical parameters
were assessed using the patients’ medical history. Statistical analysis was carried out using the Statistica
10.0 program. A p-value of 0.05 or lower was considered statistically significant. Results. The phenomenon
of crowding in breast cancer was shown to be associated with lymph node metastases, with intratumoral
heterogeneity of particular importance. The phenomenon of crowding was morphologically confirmed in all cases
(n=40) with lymph node metastases in solid tumors. In these solid tumor structures, a decrease in the expression
level of the proliferative index Ki67 was observed. In tumor sites with the evidence of crowding phenomenon in
solid structures with lymph node metastasis, positive expression of integrin 31 was less frequently observed.
Conclusion. Te results obtained suggest that the mechanism that initiates the process of tumor cell invasion
may be based on crowding and basal cell extrusion, while the patterns found are a manifestation of changes

in cell properties with the acquisition of a higher potential for mobility and cell migration.

Key words: phenomenon of crowding, cell extrusion, cancer invasion, breast cancer.

Beenenne

OmyxoneBasi HFHBa3Ms IPECTaBISIET COOOH MEpBBIi
11ar, Ha9aJIbHOE 3BEHO B IIPOLIECCE TPOrPECCUPOBAHMS
3JI0Ka4E€CTBEHHOI'0 HOBOOOpa3oBaHUs. MexaHU3Mbl,
KOTOpBIE JIe)KaT B OCHOBE JIAHHOTO TpoIecca M ero
PEeryaupyIoT, HECMOTPSI Ha 3HAYUTENIbHBII ITporpecc
B M3YUYEHUU KapIIMHOM, OCTAIOTCS U3y4YEHHBIMH HE
1o koHua [1]. W3BecTHO, 4TO OmyxoyeBas UHBa3Us
OCYIIECTBISACTCS MOCPEIACTBOM JBYX OCHOBHBIX
TUIIOB MHBA3WBHOTO KJIETOYHOTO POCTa: KOJJIEKTUB-
HOM (TPyNIoBOH) M MHAWBUAYAJIBLHOH (MHBa3Us OT-
JeNbHBIMY KiieTkamu). [1pu KoJuleKTUBHOM MHBa3UN
IIPOUCXOAUT MUIPALUS LEJIbIX I'PYII OIyXOJIEBBIX
KJIETOK, KOTOPBIE COeTMHEHBI JIPYT C IPYyTOM IOCpeI-
CTBOM KOMMYHHMKAIIHOHHBIX KOHTAaKTOB M MOJIEKYII
aaresud. B cBoro ouepenb, MHAMBHUIyalbHasi HHBA3US
XapakTepU3yeTcss MUIpalluel OTIEIbHbIX OILyXOJIEBBIX
KJIETOK, pacTIpOCTPAHSIONINXCS B OKPYXKAOIUe TKaH!
M30JIMPOBAaHHO ApYT OT Apyra [2—6]. [Ipu nzyuenun
JAHHBIX JIUTEPATyPhl BBIICHUIOCH, YTO PSII UCCIIEI0-
BaTeJIel pH A€TAIBHOM PACCMOTPEHUH MEXaHU3MOB
WHBA3MBHOTO POCTA OMUCHIBAIOT TAaKOH (DEHOMEH, KaK
KpayJuHT, KOTOPBIN JIEKUT B OCHOBE CaMbIX MEPBBIX
MPOSIBIICHUH KaK KOJJICKTUBHOM, TaK M HHAWBUAYaITb-
HOH omyxoyieBoi uHBazuu [1, 7].

Kpayaunr (ot aarin. Crowding — ckyduBaHmHE,
BBITECHEHHE), COOCTBEHHO, SIBICHHE «CKYyUHMBaHUS
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KJIETOK, BO3HUKAET B TOT MOMEHT, KOIla KOJINUYeCTBO
SMUTENNANBHBIX KJIETOK HAYMHAET MPEBBIIATh B OTpe-
JeICHHOM 00beMe TKaH! HOpMasibHbIe HU(PHI B 1,6—
1,8 pa3za [7]. Bcnen 3a 9TUM Ha KIIETOYHOM MeMOpaHe
«JIMIIHEN» KIETKH, KOTOpast B (U3HOIOTHIECKHUX
YCIIOBHSIX SIBJISIETCS KJIETKOM, 3aBEpIIMBIIEH CBOU
JKU3HEHHBIN 1MKII, SKcIpeccupyeTcst Sphingosine-1-
Phosphate (S1P), BcriencTBre 4ero Ha COCETHHUX KIIET-
Kax akTuBHpyeTcs perientop Sphingosine-1-Phosphate
receptor 2 (S1P2). OTu mpomecchl OTHOBPEMEHHO
COTPOBOXKJAIOTCS ONPEIETICHHOMN MepeopueHTaIei
MHUKpPOTYOys. B pe3ynprare mpoucxoauT anuKaabHas
IKCTPY3Hsl — «BBIAABIMBaHUE)» Norudarouiei,
3aBEPIIMBILIEH KU3HEHHBIN LUKI KJIETKH M3 IUIacTa
SMUTENUsI B MPOTUBOMOJOXKHOM OT 0azalbHOU
MeMOpaHsbI HarpaBiieHuH [ 8, 9]. Tak B anuTennanbHbIX
TKaHSX MPOUCXOAAT Mpouecchl HU3MOIOTHUECKON
pereHepanuy, IOCPEICTBOM KOTOPBIX B CTPYKTYpE
TUTacTa SMUTENHS MTOIEP’KUBACTCS TIOCTOSHHOE KOJIU-
YeCTBO KJICTOK. ANMKaNbHAs 9KCTPY3Hsl HE HapylIaeT
OapbepHOll (DYHKIMH MUATENHS OIarogaps MoIHOMY
COXPaHEHUIO LEIOCTHOCTH AMUTEINAIBHOIO IJIacTa
u 6azanpHOM MeMOpansI [8, 10—12].

OnHaKko HEKOTOpPBhIE MYTAllUU MOTYT MPHUBO-
JIUTh K U3MEHEHHUSM, IPU KOTOPBIX 370KAYECTBEHHO
TpaHC(OPMHUPOBAHHBIE AYIUTENHAJIBHBIC KIETKH B
YCIIOBUSIX POCTa M YCHJICHHOTO JIEJICHUS HAuWHAIOT
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OCYILECTBIISTH KJICTOYHYIO SKCTPY3HIO B 0a3aibHOM
HalpaBJeHUH, TIPOHHUKAS depe3 MeMOpaHy B TIOAJIe-
JKallne TKaHH, TJe TT0JT BO3ACHCTBHUEM OIPEIEIIEHHBIX
XEMOTaKCHYECKUX CUTHAJIOB CTAHOBATCS CIOCOOHBIMHU
K murpamui [8, 13].

K BO3HUKHOBEHHIO 0a3aIbHOM SKCTPY3UU MOXKET
MPUBOJUTH HApYyIIEHHE aJE€KBATHOW MEPEeCTPOUKU
MukpotyOyi [ 14]. [Tonararot, uro 6a3aabHON KCTPY-
3UM MOXET CIIOCOOCTBOBATh CEKPELUS OIyXOJIEBbIMU
KJIETKAaMH METaJUIONPOTENHA3 WM JKE€ KIETKH MOTYT
MIPOHUKATh B MEKKJIETOUHBIA MaTpPHUKC Oe3 Jerpasa-
uu 6azanbHO MemOpanbl. Knetku, moaseprivecs
0a3anbHOI IKCTPY3UH, COXPAHSIOT CIOCOOHOCTH K
JICTICHNIO, B HUX OTMEUEHA MMO3UTUBHAS HKCIIPECCHUs
E-xagxepuna. KoMIUIEKCH TakKuX KIIETOK CTIOCOOHBI
K KOJUTEeKTUBHOMY ABI>KeHUIO [ 1, 11]. OnHoit u3 npu-
YrH 0a3abHON DKCTPY3UH MOXKET OBITh MyTalus B
ree K-Ras, KOTOpas NPUBOAUT K HEBO3MOXKHOCTH
aNUKaJIbHOW AKCTPY3UH KJIETOK BCIIEJICTBUE Ha-
pymenus aktuBanuu perentopoB S1P and S1P2. B
3THX YCJIOBUSAX MPOHUCXOIUT COKpPAILIEHHE aKTHHA B
00J1aCTH alMKaJILHOTO Kpasi, YTO ¥ IPUBOAUT B UTOTE
K 0azanmpHOW SKCTPy3uH KiIeToK [1]. BrickaspiBaeTcs
MIPEANONIOKEeHHE, YTO B OCHOBE MEXaHHW3Ma, MHH-
LMUPYIOIIETO MPOLECC OMYyXOJEBOM MHBA3HH, MOTYT
JIeKaTh KpayIuHT 1 0a3aibHask KIETOYHAS SKCTPY3HS
[1, 13, 15].

Mopdonorunueckn peHOMEH aNMKaTLHON HITH
0a3aIbHO SKCTPY3HH B OITyXOJIH JOCTOBEPHO OTIpesie-
JIUTh TPyAHO. B OTiM4mMe OT KIETOYHOU 3KCTPY3HU
KpayIWHT MOXKET OBbITH BBISBICH MPHU MCCIEIOBAaHUN
MIperapaToB, OKPAIIEHHBIX TEMATOKCHIITHOM H 303H-
HOM. V3MeHeHUs Ha CBETOONTHYECKOM YPOBHE, Xa-
pakTepHbIe IS TaHHOTO (peHOMEeHa, MOP(OIOTHUECKH
MPOSIBIISIIOTCST (POPMHUPOBAHNUEM YHYACTKOB «CKyUYCH-
HOCTW WJTH «HACTIOCHUSD) STIep OIMyXOJIEBBIX KIETOK.
Ha nam B3misa, HE MCKIIOYEHO, YTO OOHApyKEeHHE
JAHHBIX MOP(OJOTHYECKUX M3MEHEHHUU B pa3lind-
HBIX CTPYKTYPax OIMYXOJH MOXKET OBbITh CONPSIKEHO
C MmapamMeTpaMH IPOTPECCUPOBAHUS OIYXOJIEBOTO
mporiecca.

Pax momnounoti sxene3sl (PMIK) mpencrapmuset co-
0011 KpaliHe reTeporeHHOe 37I0KaueCTBEHHOE HOBOOO-
pazoBanue [16—19]. B uHOUIBTpaTUBHOM KOMIIOHEHTE
OITyXOJIM OTMeUaeTcst OONbIoe pasHooOpasue Mopdo-
JIOTHYECKHUX CTPYKTYP, SIBJISFOIIMXCSI, B OTIPEAETICHHOM
OTHOUIEHUH, MPOSABICHUEM DPA3JIMYHBIX BapHaHTOB
WHBa3uBHOTO pocta. [loHuMaHne MexaHU3MOB, Je-
JKaIlUX B OCHOBE HHUITMAIINH OITyXOJIE€BOM KIIE€TOYHOM
WHBA3WH, MOXET NMETh CyIIECTBEHHOE 3HAYCHHE JITISI
pa3paboTtku crioco0oB ee unrubduposanws [ 1, 20]. Ta-
KHUM 00pa30M, MOKHO ITPEATIOIOKHUTD, YTO KPAayAHHT U
KJIETOUHAs DKCTPY3HUs CAMBIM TECHBIM 00Pa30M MOTYT
OBITH CBSI3aHBI C MOP(OTEHE30M PA3THIHBIX CTPYKTYP
WHBA3MBHOTO paKa MOJIOYHOM yKeJie3bl, 00JIaJaroIInX
pPa3HBIMHU MOTEHIHMSIMH K IporpeccupoBaHuio. B
CBSI3U C OTUM IIPEJICTABISICTCS HHTEPECHBIM OLICHUTh
(heHOMEH KpayaWHTa MPU MHBA3MBHOW KapIMHOME
MOJIOYHOH KeJle3bl U OTPEIETUTh HATUINE BO3ZMOXK-
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HOMW B3aUMOCBSI3H C TapaMeTPaMu IPOrpeccupoBaHUs
OITyXOJIEBOTO TIpoOIiECca.

Iean uccjen0BaHus COCTOUT B OIIEHKE MOpdo-
JIOTUYECKUX MPOSIBIICHUI KpayAUHIa IPU HHBA3UBHOU
KapLMHOME MOJIOYHOM KeJIe3bl U COMOCTABIECHUH
MOJyYEHHBIX JaHHBIX C apaMeTpaMH POrpeccupo-
BaHUS OIMyXOJIH.

Marepuaj u MeTOAbI

I'pynmy uccnenoBanust cocraBuiau 107 GOMBHBIX
paxom MostouHoH *xene3bl craaun T1-4N0-3MO0 B Bo3-
pacte 2985 net (cpenuuii Bo3pact— 57,2+ 11,2 rona),
NPOXOIMBIINX JICYEHUE B OTACICHUU OOIIEH OHKO-
norun HUW onxonorun ®I'BHY «Tomckuit HUMIT
PAH». HeoanbioBaHTHas Tepamnus HE TPOBOIUIACE.
OCHOBHBIE KIMHUKO-MOP(OJIOTHIECCKHE XapaKTepH-
CTHKH MPEACTaBICHBI B Ta0M. 1.

B paborte BbImonHsum MophOIOrHIeCcKOe HCCIe0-
BaHME OTIEPAIIMOHHOTO MaTepraia. MakpoCKOHMYEeCKH
OLICHMBAJIM TKaHb TIEPBUYHOMN OITyXOJIU U BCE Y/IaJICH-
HblE aKCWIUTSIpHBIE TUMpaTryeckue y3isl. [IpoBoaxy
Mareprana U W3rOTOBJIEHHE TMCTOJIOTMYECKUX Ipe-
MapaToB OCYMIECTBIUIN MO CTaHJAPTHOW METOIHKE
C OKpacKo# Cpe30B reMaTOKCHIMHOM W J03HHOM.
Mopdonoruueckoe uccie[0BaHNE BBITIONHSIIN C UC-
NOJIb30BaHUEM CBeTOBOro Mukpockona Carl Zeiss
Axio Lab.Al (I'epmanus). ['ucronornueckui THI
paka MOJIOYHOHN >KeJe3bl yCTaHABIMBAIH COTJIACHO
pexomenaamusm BO3 (The WHO Classification of
Breast Tumours, 5% Edition, 2019). B uccienosanue
BKJIFOYAJIX TOJIBKO CIIy4au ¢ MHBA3UBHOM KapLIMHOMOU
Hecrenn(UUecKoro Tumna. B kaskaoM cirydae oleHnBa-
JIM CTETICHb 3JI0KaY€CTBEHHOCTH KapPLIMHOMBI MOJIOY-
HOW JKeIe3bl, aHaATH3UPYst MOP(HOJIOTHIECKH B Oasiax
HaIM4Iue TYOYISIPHBIX CTPYKTYP B OITyXOJIH, II€PHBIH
noauMophHU3M U KonmdecTBO MuTo30B (Nottingham
histological Grade). B kaxxnom ciyuae onpenesnsiiu
MOJIEKYIISIpPHO-TeHEeTHYeCKui Trrl omyxonu (luminal
A-like; luminal B-like HER2-negative; luminal B-like
HER2-positive; HER2-positive; triple-negative) Ha
OCHOBE OLICHKH IKCIIPECCHH B OIYXOJIH PEIENTOPOB
ACTpOTeHOB, nporecrepoHa, 6enka ERBB2 (HER2)
u Ki67 (13™ St. Gallen International Breast Cancer
Conference; 2013). B uHQUIBTpaTUBHOM KOMITOHEHTE
OITyXOJIM MOJIOYHOM KEJIe3bI OMPECIISUIN Pa3InuHbIC
MIATTEPHBI C ONpeieNICHNEM albBEOJIIPHBIX, TPAOEKYy-
JSIPHBIX, TYOYJISIPHBIX M COITMITHBIX CTPYKTYP, & TAKXKE
JUCKPETHBIX TPYII OIyXOJICBBIX KJIETOK. B Kax-
JIOM Cllyyae OLCHUBAJIM KOJIMYECTBO Pa3HBIX THUIIOB
CTPYKTYP B UHPHIBTPATHBHOM KOMIIOHEHTE, KOTOPOE
BapbUpOBaANo OT | 70 5 cOOTBETCTBEHHO. BO Bcex
NPUCYTCTBYIOLIHUX B OITYXOJIM MHOTOKJICTOUHBIX THITAX
CTPYKTYp (alibBEONISIpHbIC, TPAOCKYISIPHBIE, TYOYIISIp-
HBIC ¥ COJIUIHBIE CTPYKTYPBHI) ONPEACIISIH HaINIKe
100 OTCYTCTBHE MOPQOJIOTHUCSCKHX IPOSIBICHUM
(henomeHa kpayaunra (puc. 1). Jlanee npu HaJIuduu
KpayJuHra B Ka)JOM M3 MPUCYTCTBYIOIIUX THIIOB
CTPYKTYP KapLIUHOMBI MOJIOYHOH >KeJIe3bl OLIEHUBAIIN
€ro BapHaHT — BapUaHT M0 THITY «CKYYHBAHUS» WIIH
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Ta6nuua 1/Table 1

KnuHuko-mopdonornyeckas xapakrepucTuka 60nbHbIX MHBa3UBHOW KapLMHOMOW Hecneumduiyeckoro
TUMa MOJIOYHOW Xernes3bl

Clinical and morphological characteristics of patients with invasive breast carcinoma of no special type

Yacrora BCTpe‘laeMOCTPI/

IMapamerpsr/Parameters
Frequency of occurrence
O6beM omneparin/ PanukansHas mactakromusi/Radical mastectomy 52 (49 %)
Extent of surgery CexropanbHas pesekiusi/Sectoral resection 55 (51 %)
>35 ner/>35 years 2 (2 %)
Bospact/Age 35-50 net/35-50 years 25 (23 %)
<50 ner/<50 years 80 (75 %)
MeHcTpyanbHas GyHknus coxpanena/Preserved menstrual function 31 (29 %)
Menomay3a/Menopaus 76 (71 %)
I cragus/Stage | 49 (46 %)
IIA cranus/Stage ITA 33 (31 %)
Cranus 3a00neBaHus/ 1IB cranus/Stage 1B 14 (13 %)
Stage ITA cranus/Stage I11A 9 (8 %)
IIIB cragus/Stage I11B 1(1%)
HIC craaus/Stage I11C 1 (1 %)
<2 cMm (T1)/<2 cm (T1) 63,5 % (n=68)
E Z“;EEHOPVI N 2-5 om (T2)/2-5 em (T2) 34,5 % (n=37)
Sife of primar}}fl tumor (T) =0 anlll)es em () L)
T4 1 (1 %)
Jlokanu3anus Hapy:xubie kBagpantsl/Outer quadrants 53 (48 %)
MIEPBUYHON OITyXOJIH/ Buytpennue kBaapantsl/Inner quadrants 28 (25,5 %)
Localization of primary T'panura kBagpantos/Quadrant boundary 27 (24,5 %)
tumor Llentpansusie otaennl/Central parts 2 (2 %)
Luminal A-like 39 (36 %)
Monexynspro- Luminal B-like HER2-negative 36 (34 %)
;Z‘;fgj:“““ T/ Luminal B-like HER2-positive 14 (13 %)
genetic type Triple-nege.lt.ive 14 (13 %)
HER2-positive 44 %)
JIumdorennsie MmeTacTassl/ [pucyrctByror/Present 40 (37 %)
Lymph node metastases OrcyrcTByrot/Absent 67 (63 %)

Puc. 1. ConnaHbIi naTTepH UHAUNETPATUBHOTO KOMMOHEHTA
VNHBa3VIBHOW KapLMHOMbI HecrneLmndn4ecKoro Tuna Mosio4Homn
Xenesbl ¢ oTCyTCTBMEM KpayauHra. Okpacka remaToKCUITMHOM 1
3031HOM, X400
Fig. 1. Solid pattern of infiltrative component of invasive breast
carcinoma of no special type without Crowding. Hematoxylin and
eosin stain, x400

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2023; 22(3): 6675

BapHaHT [0 THITY «HACIOEHU KiIeToK. Mopdomoru-
YEeCKH MPH KPAYJHHTE [0 TUITY «CKYYHBAHHSD) KIETOK
(Tumn 1) MBI MIOHUMAJIX HAJIMYHE B CTPYKTYPaX OIyXOJIH
Y4aCTKOB C OJM3KHM PaCIOIOKEHUEM KIETOK M HX
sanep Ipyr K Apyry (Onmmke, 4eM CpeHWN JuaMeTp
S7Ipa OIMyXOJIEBBIX KiEeTOK) (puc. 2). Ilpu Bapmuante
Kpay/InHra [0 THITY «HACIOCHUS KJIETOK (THI 2) Mo-
HUMaJIM HAJIMYHE B CTPYKTYPAX OIYXOJH YYacTKOB C
OTYETIINBO OTPEAEIIIEMbIM HACIOCHUEM SIep dTUX
KJIETOK JPYT Ha japyra (puc. 3).

OreHky MHJEKCa TPOU)epaTUBHON aKTUBHOCTH
omyxonu (Ki67) BBIOMHSUIN € UCTIOJIB30BAHUEM Me-
TOJIa UMMYHOTHCTOXHMHH (CTaHIAAPTHBIN MPOTOKOI,
antuteno k Ki67; kiron MIB-1, RTU). Dkcmpeccuto
Ki67 B onyxosu (o0muii mporeHt sxcnpeccuu Ki67)
OLICHUBAJM 110 MPOLIEHTHOMY COACPKaHMIO KIIETOK,
SJIpa KOTOPBIX UMENH MTO3UTHBHYIO 3KCIIPECCHIO Map-
kepa (B 10 momstx 3pernst Ha 1000 ximeTok mpu x400).
Jlanee B KaXXJIOM CiTydae BO BCEX MMEIOIIUXCS THITaxX
CTPYKTYp HH(QHUIBTPATHBHOTO KOMITIOHEHTA KapIIMHO-
MBI OLICHHBAJIM IPOLIEHT 3Kkcnpeccuun Ki67 B yyacTkax
C OTCYTCTBHEM Kpay/AHHTa, a TPH HAJTMYUHU KpayJInHTa
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Puc. 2. KpayguHr no tvny «ckyumaHus» (Tun 1) B CTpyKTypax
WHPUNBTPATUBHOTO KOMMOHEHTA MHBA3WBHOWM KapLMHOMbI He-
cneumduryeckoro TMna MonoYHom xeneabl. Okpacka remaTokcu-
TIMHOM ¥ 303MHOM, X400
Fig. 2. Crowding (type 1) in the structures of infiltrative
component of invasive breast carcinoma of no special type.
Hematoxylin and eosin stain, x400

OIICHUBAJIM IAHHBIW [TapaMeTp B y4acTKaX KpayJauHTa
(xpaynuHT T 1 ¥ KpayIuHT THI 2).

[Ipu MopdorornyeckoM UCCIeOBAaHUH B CTPO-
Me OITyXOJIM OLICHHBAJIH HAJIWYHE W BBIPAKEHHOCTb
FHAIMHO32 M BOCHAIMTEIbHOM MHPUIBTPALUHU O
3-6amutpHOM cucteme (1 6amr — cirabast cTeleHb BbI-
pakeHHOCTH, 2 OaJlia — yMEepeHHas! CTETICHb BRIPaykeH-
HOCTH, 3 0OaJljia — TI0Ka3aTellb Pe3KO BhIPAXKEH ).

HMMMyHOTHCTOXHMHUYECKOE UCCIIEIOBAaHUE TIPOBO-
JIWITA B COOTBETCTBUH CO CTAHAAPTHBIM IPOTOKOIOM
C UCTIONb30BaHUEM aHTUTEIN K MHTETpuHY 33 ab75872
(Clone EPR2417Y; rabbit monoclonal; 1:250; Ab-
cam) ¥ k uaTerpuny Bl ab3167 (Clone 4B7R; mouse
monoclonal; 1:20; Abcam). OuenuBanu Hanu4uue
JKCIIpeccuy (TIO3UTUBHAS IKCIIPECCHUS) MapKepOB B
Pa3HbBIX CTPYKTYpax HHPHUIBTPATUBHOTO KOMITOHEHTA
WHBA3WBHOM KapLUWHOMBI HeCTeIU(UIECKOTO THIIA
MOJIOUHOM JKeJIe3bl B y4acTKax ¢ HaJudueM Mopgdo-
JIOTUYIECKUX TIPOSBIICHUH KpayIuHTa.

Bo Bcex yaaneHHBIX U B3STBIX TP MaKpOCKOITHYe-
CKOM HCCJIEIOBaHUM JIMM(aTHYECKUX y3J1ax OLICHUBAIN
HaJIMYUE 04aroB METaCTaTHYECKOTo mopakenus. O1eH-
Ky KJIMHUYECKUX ITapaMeTpOB MPOBOJMIA Ha OCHOBA-
HUH JIAHHBIX aHaJIM3a MEAUIMHCKUX KapT MallueHTOB.
HccnenoBanue ogoOpeHO Ha 3aceJaHUU ITHUECKOTO
komurera ['bOY BIIO «Cnbupckuii rocynapcTBeHHBIH
MEAULIMHCKUN yHUBepcuTeT» MuH3apasa Poccuu
24.02.14 (peructpaunoHHslii Homep 3593).

CrarucTUyecKuil aHajau3 MPOBEICH C ITOMOIIBIO
mporpamMmel Statistica 10.0. KonmdectBenHble mpu-
3HAKH, paclpelielieHe KOTOPBIX OTINYaIoCh OT
HOPMaJILHOTO, TIPEACTABJICHHBI B BUIe MeAnansl (Me)
1 MHTEpKBapTHILHOTO pa3Maxa (Q1+Q3). Homunamns-
HBIE TPU3HAKH OMTUCHIBAIIN C yKa3aHHEM a0COIFOTHBIX
3HAUYEHUI U NPOLIEHTHBIX AoJiel. s cpaBHEeHUs He-
3aBUCHMBIX COBOKYITHOCTEH HCIOJIL30BAIN Herapame-
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Puc. 3. KpayguHr no Tuny «HacnoeHus» (Tun 2) B CTPYKTypax
WNHPUNBTPATUBHOIO KOMMOHEHTA NHBA3VIBHOMN KapLMHOMbI He-
cneumduryeckoro Tvna MonoYHom xenesbl. Okpacka remaTokcu-
TNIMHOM U 3031HOM, %400
Fig. 3. Crowding (type 2) in the structures of infiltrative
component of invasive breast carcinoma of no special type.
Hematoxylin and eosin stain, x400

tpudecknii U-kpurepuit ManHa—Yutau. CpaBHEHHE
HOMHUHAJIBHBIX AAaHHBIX IMPOBOAWJIOCH IIPHU IMOMOIIN
kputepus > [Mupcona u touHoro tecra duriepa.
Pazniuus cuntanch CTaTUCTUYECKHA 3HAUMMBIMU TTPH
YpOBHE cTaTUCTHUECKOU 3HaumMocTh p<0,05.

Pesyabrarsl

Kpaynusar B cTpykTypax HHOUIBTPATUBHOTO
KOMITOHEHTa OITyX0JH OBl 0O0HapyxkeH B 91 (85 %)
cinyvae. OrieHkKa 4acToThl peHOMEHa KpayJIuHTa B
3aBHCHMOCTH OT psifia KIMHUKO-MOP(OIOTHIECKIX
rapameTpoB IpeicTaBlieHa B Ta0u. 2. O1eHKa 4aCTOThI
TUMQOTEHHOTO METACTa3NPOBAHMS B 3aBUCHIMOCTH OT
HAJIMYHS ¥ TUIA KpayIuHra B oyXoiu (Mophonoru-
YCCKad reTeporcHHOCTL OIYXOJIN HE yLII/ITI)IBaJIaCI)) HE
BBISIBIJIA 3HAYMMBIX pazinuynii (Tadn. 3).

OnpeneneHHbId UHTEPEC MPEACTaBIisiia OLlEHKA
HaJIWu4dus KpayauHra B OIYXOJIUM M €Ir0 BapuaHTa C
YUE€TOM pPa3JIMYHBIX MATTCPHOB I/IH(bI/IJ'H)TpaTI/IBHOI‘O
KOMIIOHEHTa HOBOOOpazoBaHus (MOp¢oJornuecKas
TeTEPOTreHHOCTh). Pe3ynbprarel paboThl MO3BOIUIIH
OTIpE/IETIUTh HAJIMYHE B3aUMOCBS3U MEXIy JUM(po-
TCHHBIM METAaCTa3MPOBAHNUEM U HAJIMYNUEM KpaydHTa
B ONpENEICHHBIX OMYXOJEBBIX CTPYKTYpax MH(UIb-
TPATUBHOTO KOMITOHEHTa MHBa3MBHOW KapIIMHOMBI
MOJIOYHOM kene3bl. [Ipu Hamnyuu KpayiuHra B COJIn/I-
HBIX CTPYKTypax 3Ha4MMO Yallle perucTPUpPOBAIINCH
peruoHapHble METacTasbl, BA)KHO OTMETHTbh, YTO B
9TOH rpyrie u3y4aeMblii MOPQOIOrHUECKUI TPU3HAK
BbIsiBIIEH B 100 % ciydaeB B ominuue oT O0JIbHBIX 0€3
METacTaTu4ecKoro nopaxeHus guMdoysios (100 vs
83 %; x*=5,1; p=0,02) (Tabm. 4). Bapuant kpayauHra
B Pa3HOOOpPa3HBIX MaTTepHAX HHOWILTPATHBHOTO
KOMIIOHEHTa HOBOOOpPAa30BaHUsI HE MMeJ 3HAYMMBbIX
pa3nnuri y NaueHTOB C MO3UTHUBHBIM U HETATUBHBIM
HOJIAJIEHBIM CTaTyCOM.
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Ta6nuua 2/Table 2

YacToTa BCTpe4yaeMoCTu KpayAuHra B UHBa3MBHOW KapLUUHOME MOJIOYHOM Xene3bl
B 3aBMCUMOCTM OT KIMTMHMKO-MOPOnornyecknux napameTpoB

Frequency of crowding occurrence in invasive breast carcinoma depending on clinical and morphological
parameters

IMapamerpsr/Parameters

Bo3spact/Age, Me (Q1+Q2)

MeHnctpyanbHast (GyHKIHUS COXpaHeHa/

Menstrual function preserved

Menomay3a/Menopaus

Pa3mep nepeuuHoit omyxoiu/Size of primary tumor (T)
T1

T2

T3

T4

Kpayaunr/Crowding
OrcytctByeT/Absent
(n=16)

55,5 (52,0+62,0)

IpucyrcByet/Present
(n=91)
58,0 (49,0+65,0)

6/16 (37,5 %) 25/91 (27,4 %)

10/16 (62,5 %) 66/91 (72,5 %)
10/16 (62,5 %)
6/16 (37,5 %)
0/16
0/16

58/91 (64 %)
31/91 (34 %)
1/91 (1 %)
1/91 (1 %)

CrerneHb rucToyiornieckoii 3nokauecrsenHoctr/Degree of histological grade

Grade 1
Grade 2
Grade 3

3/16 (19 %)
10/16 (63 %)

8/91 (9 %)
69/91 (76 %)

[Narrepn napUIBTpaTHBHOTO KoMIToHeHTa/Pattern of infiltrative component

AunbBeossipabli/Alveolar

TyOynspusrit/ Tubular

Tpabexynspusrit/ Trabecular
Conunnsrit/Solid

Juckpetnsie kinetkn/Discrete cells
Konn4ecTBo narTepHoB B OIyXoutH/
Number of patterns in a tumor, Me (Q1+Q2)

3/16 (18 %) 14/91 (15 %)
10/16 (63 %) 68/91 (75 %)
9/16 (56 %) 44/91 (48 %)
12/16 (75 %) 79/91 (87 %)

7/16 (44 %)
12/16 (75 %)

62/91 (68 %)
68/91 (75 %)

BeipaxxeHHOCTB THAIMHO3a B cTpoMme/Severity of hyalinosis in the stroma

Cnabo Beipaxken/Mild
VYmepenno Beipakern/Moderate
Pesko Belpaxken/Severe

3,0 (2,0+4,0) 4,0 (3,0+4,0)

14/16 (88 %) 70/91 (77 %)

2/16 (12 %) 14/91 (15 %)
0/16 7/91 (8 %)

BrIpakeHHOCTh BOCHIATHTENIbHOW HHGUIBTpanun B ctpome/Severity of inflammatory infiltration in the stroma

Cnabo Beipaxxena/Mild

YmepernHo Beipakena/Moderate

Pe3ko BeIpakeHa/Severe

Monekymsipao-renernaeckuii Tur/Molecular genetic type
Luminal A-like

Luminal B-like HER2-negative

Luminal B-like HER2-positive

Triple-negative

HER2-positive

[Iponent sxcnpeccun Ki67/percentage of Ki67 expression, Me (Q1+Q2)

Jlumporennsie Mmetactassl/Lymph node metastases
OtcyrcTBytor/Absent
IpucyrcTByioT/Present

[Ipu uccnenoBanuM mokaszarens nponudepaThs-
HOW aKTUBHOCTHU OIYyXOJH OBIJIO YCTAHOBJICHO, YTO
o0TITHiA mporteHT AKcTpeccuu Ki67 He mMel 3HaYNMBIX
pasnuuuii B rpynmnax OonpHBIX ¢ HamuuueM (n=40)
U oTcyTCTBUEM (N=0607) TMM(OTEeHHBIX METACTa30B —
25,5 (15,5+33,0) vs 24,0 (13,1+39,8). Ognaxo uzyue-
HHUE JAHHOI'O MOKa3aTels B Pa3HBIX CTPYKTypax
WHOPUIBTPATUBHOTO KOMITOHEHTA OIyXOJIU C YYETOM
0COOCHHOCTEH KpayIuHra MO3BOJIMIO OOHAPYKHTH,
YTO B TPYIIIE C HATMIHEM JTUM(OTECHHBIX METACTa30B
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11/16 (69 %)
3/16 (19 %)
2/16 (12 %)

39/91 (43 %)
28/91 (31 %)
24/91 (26 %)

6/16 (37,5 %) 34/91 (37 %)
6/16 (37,5 %) 29/91 (32 %)
3/16 (19,75 %) 11/91 (12 %)
1/16 (6,25 %) 13/91 (14 %)
0/16 4/91 (5 %)

22,4 (15,3+34,0) 25,0 (13,0+36,0)

10/16 (62,5 %)
6/16 (37,5 %)

57/91 (63 %)
34/91 (37 %)

npoueHT Ki67 B CONUAHBIX CTPYKTypax B y4acTKax ¢
HaJIMYMEM KpayiuHra 1-ro Tuma (BapuaHT KpayInHra
0 TUITY «CKY4YHBaHHs» KJIETOK) UMeeT 0oJiee HU3KHE
3HAYEHUS 10 CPABHEHHUIO CO CITy4asiMH, B KOTOPBIX OT-
CYTCTBOBAJIO METACTaTHYECKOE TIOpaKeHHE JTUM(paTH-
gyeckux y310B — 20,5 (12,5+30,0) vs 56,0 (38,0+60,0)
(p=0,002).

ITonmy4yeHHsIe pe3ynbTaThl MO3BOJSIOT PaCLEHU-
BaTh JAHHYIO CBSA3b KaK IPOrHOCTUYECKUI MTPU3HAK,
ACCOIMUPOBAHHBIN C TUM(OTEHHOH TUCCEMUHALTUEH.
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Ta6bnuua 3/Table 3

YacTtoTa nVIM(bOI'eHHOrO MeTacTasupoBaHus B 3aBUCUMMOCTU OT HAJNTMYUA U BapuaHTa KpayauHra
The frequency of lymph node metastases depending on the presence and type of crowding

[Tapamerpsr/Parameters

Kpaynunr B omyxomu/Crowding in the tumor
OtcytcTByroT/Absent

[pucyrcrByror/Present

BapuanT kpayaunra B omyxonu/Type of crowding in the tumor
BapuaHT Kpay/iHra M0 THITY «CKY4YHBaHUs» KICTOK (Tum 1)/
Type 1 of Crowding

BapuaHT KpaynuHra 1mo THITy «HACIOCHHUSD KIETOK (ThII 2)/
Type 2 of Crowding

Jlumdorennsie meractassl/Lymph node metastases

OtcyTcTByIOT/ [MpucyrcTByrot/
Absent Present
10/67 (15 %) 6/40 (15 %)

57/67 (85 %) 34/40 (85 %)

29/57 (51 %) 16/34 (47 %)

28/57 (49 %) 18/34 (53 %)

Ta6nuua 4/Table 4

YacroTa HMM(*)OFQHHOFO MeTacTtasupoBaHus B 3aBUCMMOCTU OT HaNIM4YUA KpayguHra B pasnuyHbIX
CTPYKTypax VIH(*)VIanpaTVIBHOFO KOMMNOHEeHTa onyxosn (MOp(*)OHOFM‘-IECKaﬂ FeTeporeHHOCTb)

The frequency of lymph node metastases depending on the crowding presence in different structures of
infiltrative component of tumor (morphological heterogeneity)

[Tapamerpsl/Parameters

Jlmmdorennsle MeTacTassl/
Lymph node metastases

OrtcyrcrByior/Absent IpucyrcTByioT/Present
KpayauHr B anbBeosipHbIX cTpyKkTypax/Crowding in alveolar structures
OtcyrcTBytor/Absent 7/41 (17 %) 8/27 (30 %)
[pucyrcrByrot/Present 34/41 (83 %) 19/27 (70 %)
Kpayaunr B TyOyasipHBIX cTpykTypax/Crowding in tubular structures
OtcytctBytoT/Absent 15/27 (55 %) 7/17 (41 %)
[IpucyrctByrot/Present 12/27 (45 %) 10/17 (59 %)
Kpayauar B TpabexyaspHbIX cTpykTypax/Crowding in trabecular structures
OrtcyrcTBytot/Absent 1/49 (2 %) 3/30 (10 %)
[pucyrctByrot/Present 48/49 (98 %) 27/30 (90 %)
Kpaynunr B comuaapix crpykrypax/Crowding in solid structures
OrcyrcTByrot/Absent 6/35 (17 %) 0/27
IMpucyrcrBytor/Present 29/35 (83 %) ;Zz/glflpozoo%;

Hust yrounenust GyHIaMEHTalbHBIX aclieKTOB 00Ha-
PY’KEHHOH B3aWMOCBS3H NMPOBEACHO MMMYHOTHCTO-
XMMHYECKOE HCCIIEIOBAaHUE C OLICHKOW AKCIPECCHU
[IOBEPXHOCTHBIX PELIENITOPOB B OITyXOJIEBBIX KJIETKaX —
WHTETPUHOB, OCYIIECTBIISIONINX B3aHMOJICHCTBUE CO
CTPYKTYpPaMH BHEKJIETOUYHOTO MaTpUKCa U ONpeje-
JISIIOIIMX TaKye 0COObIE TSI MUTPALIMU CBOWCTBA, KaK
(hopma n monBrKHOCTE [21, 22]. YcTaHOBIIEHO, 9TO Y
MAIMEHTOK C METACTATUIECKUM TIOpaKEHHEM JInMpa-
THUYECKUX Y3JIOB MIMEHHO B COJIUJIHBIX CTPYKTypax B
ydyacTKax C HaJIMYMeM KpayIuHra 3HAUUMO PEKe PerH-
CTpHpOBaJIaCh IIO3UTUBHAS SKCIIpeccust uHTerpuHa 1,
4yeM y 00JIbHBIX Oe3 MeTacTa3oB, — 50 vs 94 % (}*=5,4;
p=0,01). I[Ipu u3yyeHnu 0COOCHHOCTEH IKCIPECCUU
uHTerprHa 33 MOI00HOM B3aUMOCBSI3U C JIUM(OTEH-
HOM JTUCCEMHMHALMEN OITyXOJIM HE BBISBIICHO.

Oo6cy:xnenue

Hanwnuue ¢penomena kpayJquHra B 3J10KaueCTBEH-
HOU OTYXOJIM CBUJETEIHCTBYET 00 YBEIHMYCHUU
KOJHMYECTBA KIETOK B €IHMHHIIE 00bEMa HOBOOO-
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pasoBaHus. IIpencrasisercs, 4TO ONUCAHHBIE JBA
MOP(}OJIOTHUECKUX MPOSIBICHUS KpayAHHTa MOTYT
OBITH MOCIEAOBATEILHBIMU (ha3aMH OHOTO MPOIIeC-
ca. Kpaynuar o tumy «CKy4rBaHUsD KIETOK (Tl 1)
JEMOHCTPHUPYET TMepByI0 a3y, a KpayIuHT M0 THITY
«HacnoeHus» (Tun 2) — BTopyto. B mons3y Takoii oue-
PEIHOCTH CBUACTENLCTBYET TOT (PAKT, YTO «CKy4HBa-
HUE» KJIIETOK OITyXOJIM MOXKET OBITh U30JIUPOBAHHBIM,
B TO BpeMs Kak (DeHOMEH «HACIIOEHH KIIETOK BCETa
coyeTaeTcs ¢ X «CKydyuBaHHeM». Takum oOpaszom,
nepexoJ; OAHOHM (a3bl KpayauHra B IPYTyI0 MOXKET
CBHUJICTEIBCTBOBATh O COXPAHEHUU 3HAYUTEIBHOIO
YBEJNIMYCHHS KOJIMYECTBA KJIETOK B €AMHHIIE 00beMa
OILyXOJIEBOM TKAaHU BCJIEICTBUE HAPYILICHUS MEXaHU3-
MOB KaK alMKaJIbHOM, Tak U 0a3aabHOU 3KCTpy3uu. B
JOCTYITHOH JINTEpaType HaM He BCTPETUIIOCH MOA00-
HOTO CpaBHEHUS JIBYX MOP(OIOTHIECKNX BAPHAHTOB
TIPOSIBIICHUS Kpay/IUHTa.

Mopdonorudeckrue NposBICHUS KpayJuHTa
«CKYYUBAaHHME» U «HACJIOECHUE» CBUIETEIbCTBYIOT
0 TIATOJIOTHH TpoIllecca OOHOBJIEHUs smuTenus. B
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yCIOBUSX (PU3MOTIOTHYECKOH HOPMBI CBOEBPEMEHHO
Ppa3BHBAIOIIAsICS aMKAIbHAS SKCTPY3HS C allOTITO30M
IKCTPYAMPOBAHHBIX KIETOK ITPEAOTBPAIIAET HE TOJIHKO
HacJIoeHHe, HO U cKyuuBanue [23]. Pesynprars! uc-
CJIEJOBaHUS TO3BOJIMIIM MOKa3aTh, YTO MOAOOHOTO
poja M3MEHEHHS B KIIETKAaX OMYyXOJH OKa3alhuCh
CBSI3AHHBIMH ¢ TaKoW (popmMo¥ OmMyXOJIeBOU IPO-
rpeccuH, Kak TuM(OreHHoe MeTacTa3upoBaHue, Mpu
3TOM 0c000€ 3HAaYeHHE MMeJa BHYTPHUOITYXOJeBast
reTepOreHHOCTh HOBOOOpa3zoBanusi. Bo Bcex ciyuda-
X C METAaCTaTUYECKUM TMOPAKEHWEM PETHOHAPHBIX
TM(}OY3ITI0B PETUCTPUPOBAIICS KPAyJMHT B COTUTHBIX
CTPYKTYypax, IPH 3TOM HEOOXOJMMO OTMETHTD, YTO B
ydacTKaxX KpayJIHHTa MO TUILY «CKyUMBAHUS KIETOK
3apeTHCTPUPOBAH MEHBIINI MPOIEHT DKCIPECCUH
Ki67, 9T0 MOXET TOBOPUTH O BOSMOKHOM CHIKEHUH
nponudepaTiBHON aKTHBHOCTH OITYyXOJIU B y4acTKax,
XapaKTepU3YIOMNXCS N30BITOUHBIM KOJIMYECTBOM OITY-
XOJIEBBIX KJIETOK. BayKHBIM SBIISI€TCS ¥ TOT (DAKT, 4TO B
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2-[3-(2-XNOP3TUN)-3-HUTPO3OYPEWNAO]-1,3-NMPOMNAHAOUNONA
(XMTOHU30MA) HA POCT CIMOHTAHHbIX OMYXONEN
MOJIOYHON XEJE3bl Y HER-2/NEU TPAHCIEHHbIX MbILLEN

B.A. AnekcaHgpoB, A.H. Ctykos, 0.I'. 3mMutpuyeHko, I.B. TounnbHuKoB

OIBY «HaumoHanbHbIN MegULMHCKMIA UCCreqoBaTenbCKMi LLEHTP oHKonorun um. H.H. MNMeTtposa»
MwuH3anpaBa Poccuu, . CaHkT-INeTepbypr, Poccus

Poccus, 197758, . CankT-MNeTepbypr, noc. MNeco4Hbli, yn. JleHnHrpaackas, 68.

E-mail: alexandrov.valeri@yandex.ru

AHHOTauuA

BeeneHue. CoBpemeHHoe neveHve HER2-nonoXuTenbHOro MetactaTMyeckoro paka MOIOYHOM Xenesbl
(PMXX) ocHoBaHO Ha mcnonb3oBaHMM aHTU-HER2-6nokaTtopoB Kak maToreHeTM4ecKknx npenapartos, a
Takke Nnovcke onTumarnbHOW KOMOMHaUMM MPOTUBOOMYXONEBLIX NPenapartoB C PasfNyHbIM MeXaHW3MOM
nencteus. MIHTepecHO BbLIACHUTb MOTEHLUManbHY akTMBHOCTb XxroHusona npy HER2+ PMX. Uenb
uccrneaoBaHUs — OLEHUTL NPOTMBOOMYXONEBYHO aKTUBHOCTb OTEYECTBEHHOIO CoeanHEHNs 2-[3-(2-xnopaTtun)-
3-HuTpo3oypenao]-1,3-nponaHavona (XnoHM3oma) Ha POCT CMOHTAHHbIX OMYXONen MOMOYHOW Xenesbl y
HER2/neu TpaHcreHHbix Mbiwen nuHumn FVB/N. MaTtepuan un Mmetoabl. B npocnekTnBHOM nccnenoBaHum
MCMONb30BanM 5-MecsaYHbIX MbllLe-caMmoK ¢ passuBLLUUMUCS HER2-no3nTmBHBIMKM ONyXonsmy MOMOYHOMN
xenesbl. N3 aTnX XMBOTHbIX ObINn chopMUpOBaHbl AeCATb Nap C NPaKTUYECKU OAMHAKOBLIMW pasmepamu
HOBOOOpa3oBaHMI (COOTBETCTBEHHO, AN KOHTPOMbHOW rpyMMbl U rPynnbl I€YEHNS XITOHU300M). XIOHN30r1
BBOAMNM B Jo3e 20 Mr/Kr BHYyTPUOPIOLIMHHO OQHOKPATHO. 3a XUBOTHbIMU Habnoganu B TedeHne 30 OHeN.
Pe3ynbTaThl. Bo BCex AecATN Napax MbILLE XIOHU30I NPOSIBUI BbIPaXEHHbIV MPOTMBOONYXONEBbIN ahdexT,
BMI1OTb [0 MOMHOM BPEMEHHON perpeccun onyxonu. MNpuv cyMMUpoBaHnM CpaBHUTENbHbBIX PE3ynbTaToB BCEX
OeCSTV nap >XUBOTHbIX TOPMOXeHne pocTta onyxonen (TPO) npy npumeHeHWn XNoHM3ora no CPaBHEHUIO
¢ koHTponem coctasuno 90-97 % (p<0,0001), a nnowaab NoA KMHETUYECKOW KPMBOW poCTa OnyXomu y
MbILLEN, MONYy4YMBLLUMX XNOHKU30M, 6bina B 13,6 pasa meHbLue, Yem B koHTpone (p<0,0001), cBuaeTensCcTByS
0 BblpaxeHHOM adhdekTe. 3aknroyeHne. XnoHn3on obnagaeTt BbICOKON TepaneBTUYECKOW aKTUBHOCTbIO,
UHIMBMpys poct cnoHtaHHoro HER2+ PMXK y mbiwen nuHun FVB/N.

KnioueBble cnoBa: 2-[3-(2-xnopaTtun)-3-HuTpo3oypenao]-1,3nponaHanon, XfmoHU30J1, TPaHCreHHbIe MbILu,
HER2+ pak Mono4How xene3bl, CNOHTaHHbIE OMYXOIu.
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OF 2-[3-(2-CHLOROETHYL)-3-NITROSOUREIDO]-1,3-PROPANEDIOL
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N.N. Petrov National Medical Oncology Research Center of the Ministry of Health of Russia,
St. Petersburg, Russia

68, Leningradskaya St., 197758, St. Petersburg, Pesochny village, Russia.
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Abstract

Background. Current treatment of HER2-positive metastatic breast cancer (BC) is based on the use of anti-
HER2 blockers as pathogenic drugs, as well as the search for the optimal combination of anticancer drugs
with different mechanisms of action. The potential activity of chlonisol in HER2+ BC is of great interesting. The
aim of the study was to evaluate the antitumor effect of 2-[3-(2-chloroethyl)-3-nitrosouriedo]-1,3-propanediol
(chlonisol) on the growth of spontaneous mammary tumors in HER-2/neu transgenic FVB/N mice. Material
and Methods. A prospective study used 5-month-old female mice with HER2-positive mammary tumors. Of
these animals, ten pairs with almost the same size of tumors were formed (respectively, for the control group
and the chlonisol treatment group). Chlonisol was administered at a dose of 20 mg/kg intraperitoneally, once.
The animals were followed up for 30 days. Results. In all ten pairs of mice, chlonisol showed a significant
antitumor effect, up to a complete temporary regression of the tumor. When summing the comparative results
of all ten pairs of animals, the inhibition of tumor growth (ITG) in the chlonisol treatment group was 90-97 %
(p<0.0001), and the area under the kinetic curve of tumor growth was 13.6 times less than in the control
group (p<0.0001), thus indicating a significant effect. Conclusion. Chlonisol has a high therapeutic activity
by inhibiting the growth of spontaneous HER2-positive breast tumors in FVB/N mice.

Key words: 2-[3-(2-chloroethyl)-3-nitrosouriedo]-1,3-propanediol, chlonisol, transgenic mice, HER2+ breast

cancer, spontaneous tumors.

Beenenue

B ®BI'Y «HMMUII onxonoruun um. H.H. Tlerpo-
Ba» (Cankt-IleTepOypr) Munzapasa Poccun Obino
CO3J1aHO HOBO€ aKTHMBHOE MPOTHBOOMYXOJIEBOE
coenuHeHue 2-[3-(2-x0p3THN)-3-HATPO30YPEUIO |-
1,3npomanuo (XJIOHN301 ). XJTOHU30JT IPUHAICKHAT
K KJIacCy HUTPO30JIKUIMOUYEBHH U3 TPYIIIBI QJIKAITHHU-
TPO30ypPEUI0NPOIIAHANOIIOB, KOTOPBIE SBJISIOTCS Tpe-
rapaTamy aJKWIAPYIONIeTo MeXaHu3Ma JeicTBus. J{o
CHUX TIOp XJIOHH30J TECTHPOBAJICS U OBIIT aKTHBEH Ha
CTaHJAPTHBIX MTEPEBUBAEMBIX OIYXOJIAX Y )KUBOTHBIX
[1, 2]. Jnsa Oonee monHON XapaKTEPUCTHUKH CIIEKTPa
AKTUBHOCTH 3TOTO COCAMHEHUS PUHITUITHATBHO BaXK-
HO M3YYWTh Ha OITyXOJISIX Y TeHETHYeCKN MOAN(UTIHN-
POBaHHBIX KUBOTHBIX, B YACTHOCTH C aMIUTH(pUKaIINeH
rera HER2/neu paka mosnounoii xene3bl (PMXK).

VY yenoseka HER2-nonoxurensusiii PMX npen-
CTaBisieT cOOOM arpecCHBHBIA MOATHI OITYXOJIH,
KOTOpasi TPYAHO IMOJAJAETCSd XWMHO- U TOPMOHOTE-
pamuu. CoBpemenHas ctparerus neuenus HER2-
MOJIOKUTEIBHOTO MeTacTarndeckoro PMK ocHoBana
Ha UCTIOJIb30BaHHH, TIPEK/IE BCETO, TAPTCHTHBIX aHTH-
HER2-6mokaropoB [3, 4] u moucke onTUMaIbHOU
KOMOWHAIINY IPENaparoB ¢ pa3InIHbIM MEXaHU3MOM
JnedcTBus [S] nns npeononeHus TepaneBTHYeCKOi
PE3UCTEHTHOCTH, a TaK)Ke JICYCHUsI METacTa30oB B
TOJIOBHOW MO3T, KOTOPBIE YaCTO Pa3BUBAIOTCS B MPO-
necce yjedeHus [6]. B kauecTBe MOMOJHHUTEIBHOMN
XUMHUOTEPATMN HEPEIKO MPUMEHSIOT aHTPAUKINHBI
Y TaKCaHBI U TaK)Ke HEKOTOPHIE aNIKIITUPYIOIIHE TIpe-
rapaThl: [UCIHIATUH, NUKI0(ochaMuI, JTOMyCTHH
[5]. Bo3aM0OXHO, XJIOHU30JI MOXKET OBITh HHTEPECEH B
Ka4yecTBE JIOMOJIHUTENBHOTO Mpenapara npu XUMHO-
tepanuu HER2+ PMXK.

Leab uccaenoBanus — OIIEHKA TPOTHBOOITYXOJIe-
BOW aKTHBHOCTH OTEUYECTBEHHOTO COCIUHEHUS 2-[3-
(2-x7opatun)-3-auTpo3oypenno]-1,3-nponanaunona
(x70HM307a) HA POCT CIOHTAHHBIX OIMYXOJEH MO-
nmouHo# sxkene3sl y HER2/neu TpancreHHBIX MbIIei
muann FVB/N.

CUBUPCKIM OHKONMOTMYECKW XXYPHAT. 2023; 22(3): 76-82

MarepuaJj u MeTOAbI

B paGore Mcnoab30BaHbl MBIIIU-CAMKH JIMHUN
FVB/N, TpancreHHsle o TeHY pelenTopa dIH-
nepmanbHoro ¢akropa pocra 2-ro tuna (HER2),
KOTOpbIe OBITM MOJy4YeHbl W3 HanmonansHOro WH-
cruryta crapenust Utanuu (INRCA) n Heckonbko
JIeT MOJAEPKUBAIOTCA B BUJIE Pa3BOIKU B BUBApPHUU
OI'bY «HMUIL onkosnorun um. H.H. TlerpoBay»
(Cankr-ITerepOypr) Munsnapasa Poccuu. D1u Mbliiu
XapaKTepHU3yIOTCs BBICOKOW yacToTol (Bhie 90 %)
Pa3BUTHSL CIIOHTAHHBIX OIYXOJEH MOJIOYHBIX JKele3
y CaMOK, WHOTJIa OHM BO3HMKAIOT U 'y camioB [7]. B
TeUYeHHE SKCIIEPUMEHTa BCE KUBOTHBIE HaXOIMIUCh
B BUBapHUHU IPU CTaHJIAPTHBIX YCIOBUSAX COAEPKAHUS
(12:12-gacoBoii HCKYCCTBEHHBIN PEKUM OCBEIIECHUS,
HPOTOYHO-BBITSKHASL BEHTWILALMA U Temneparypa 20—
25 °C), nony4ayiy cTaHIapTHBIH KOMOMHHPOBAHHBIH
kopM (OO0 «Jlaboparopkopm», MOCKBa) ¥ MUTHEBYIO
BOJIOTIPOBOIHYTO Boxy ad libitum.

OKCIEPUMEHTBI Ha JKUBOTHBIX BBHIIOIHSUIUCH C CO-
OJTIoIeHuEM TPUHITUIIOB TYMAaHHOCTH, W3JIOKEHHBIX
B qupekTuBax EBpormeiickoro coobmectsa (86/609/
EEC) 1 XenbCHHKCKOM JIeKIapannu, B COOTBETCTBUN
¢ «IIpaBuamu npoBeneHns: paboT € NCTIOIB30BAHUEM
SKCTIEPUMEHTAIIBHBIX )KUBOTHBIX», a TAKXKe O] KOH-
TposneM atudeckoro komurera « HMHUL] onkonoruu
um. H.H. IlerpoBa», Cankr-IletepOypr, Munsnpasa
Poccun.

B nccregoBanmm ucnons3oBanu 2-[3-(2-xmop-
9TUi)-3-HATPO30ypenao|-1,3-mponananon (XJI0HH-
301), pazpaborannsiii B OBI'Y « HMUIL onkomoruu
uM. H.H. TlerpoBa» Munsnpasa Poccuu u cunTe3u-
poBanubii pu yaactan OO0 KemKoncant (Poccus).
CxeMa cuHTE3a, HEKOTOphIe (PU3UKO-XUMUUYECKHE
CBOMCTBa XJIOHW30JIa, @ TAK)KE CBEIEHUS O €ro TOK-
CHUYHOCTH OBUIM NMPHUBEICHBI B HAIIUX ITyOIHMKALMSIX
[1, 2]. 2-[3-(2-xmopaTn)-3-HUTpPO30Yypeno]-1,3-
MIPONAHINOJI IPEICTABISET COO0M MEIKOKPHUCTAIIIN-
YeCKOe TBEP/I0€ BEIIECTBO OJIEHO-KEJITOTO 1IBETA C

(a4
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Temnepatypoi miasieHud 91-92 °C. UneHTnuHoCcTh
3TOr0 XUMHUYECKOTO COEIMHEHNI Obli1a MOATBEPKACHA
¢ momomsio BOXKX. Ero crpykrypa Oputa oxapakre-
puzoBaHa ¢ noMoubo IIMP 1 macc-ciekTpos.

B skcnepumenTax ObUIH HCTIOIB30BaHbI 20 caMoK
tpaHncreHHbix Mbieit HER2/neu muann FVB/N B
BO3pacTe 5 MEC C BU3yaJbHO U MAJIbIIATOPHO OIIPEe-
JI€MBIMU CIIOHTAHHBIMHU OTMYXOJISIMH MOJIOUHOM
JKeJe3bl pa3nuyHoro pasmepa (ot 6 no 144 mm?). I'u-
CTOJIOTHYECKU 3TH OIYXOJIH XapaKTEPH30BAINChH KaK
nHBa3uBHEI PMXK (puc. 1). [lonTBepxnenne noBbI-
HIeHHOH 3kcnpeccnu Tpanckpunta HER2+ B omyxomsax
MotouHoit xkene3sl y HER2/neu TpancreHHBIX MbITIei
13 Pa3BOJKHM HAILETO MHCTUTYTA MPOBOJUTCS CHUCTE-
Matudecku (1P nccnenoBanne MPHK B peansHOM
BpEMEHH METOIOM JienbTa-Ct).

B npocnextuBHOM nccnegoBanun 20 Mblmei
co crnontanHbiMu HER2+ omyxonsiMu MOTOYHBIX
Xeme3 moapasaeseHsl Ha 10 map TakuMm oOpaszoM,
9TOOBI KaXkJlas MBIIIb, TOJTy4aBIIas XJIOHU30JI, CO-
OTBETCTBOBAJIa KOHTPOJIBHOM MBIIIN C MPAKTUYECKH
TaKUM e 00bEMOM OITyXOJIH. XJIOHU30JI PACTBOPSIH
B 0,9 % pacTtBOpe HaTpus XJIOPHIA ¥ BBOAWIIM BHY-
TPUOPIOMIMHHO (B/0), OIHOKPATHO B MaKCHMAaIbHO
nepeHocumoit jgo3e 20 mr/kr B oobeme 10 MiI/kr.
COOTBETCTBYIOLMM KOHTPOJIBHBIM MBIIIAM BBOAMIIN
B/06 omHokparHO 0,9 % pacTBOp HaTpus XJI0pUAa U3
pacuera 10 mur/kr. [Tocne atoro B Teuenue 30 gHEH
€KETHEBHO KOHTPOJIUPOBAIN COCTOSHUE >KMBOTHBIX
U onpenessiii 00beM OMyXoJiel MO0 OOLENPHUHATHIM
JTuHeHHbIM 3aMepaM. Ha 31-if neHb Bcex MblIIei 3B-
TaHA3UPOBAJIH; II0CIIE X BCKPBITHUS OILYXOJIX U IpyTHUe
OpraHbl C BUAMMOM narojiorueit pukcuponanu B 10 %
(dopmanuHe A MOCIeAyIomel cTanaapTHol oOpa-
OOTKH 1 TUCTOJIOTHYECKOTO U3YUYCHUSI.

IIpoTtuBOOIyX0NEBYI0O aKTHBHOCTh XJIOHH30JI1a pac-
CUHMTBIBAJIH TI0 OOLIETIPUHATHIM OKa3aTENsIM — TOPMO-
seHwto pocta oryxoiu (TPO) n mHmeKcy pocTa ormyxon
(MPO). TPO ompenensuii B IpoIIeHTaxX 10 GhopmyIie

TPO = (V,.— V,)/V, x 100,

r1e VK — cpemHuil 00bEM OITyXONIW B KOHTPOIHHOM
rpynne, Mm’; V, — B KCIEPUMEHTabHOM TpyTine
(BBe/ICHHE XJIOHU30J1a), MM>.

NPO omnpenensiny B mponieHTax 1mo Gpopmyrne

MPO =S, /S, x 100,

rjie S, — IWIOMIab 1O/l KWHETHYECKON KPUBOH pocTa
ONYXOJIH B DKCIIEPHUMEHTAIBHON rpymie (BBene-
HHME XJIOHHM30J1a) )KUBOTHBIX; S, — B KOHTPOJbLHOM
rpymrme.

J11st u3MepeHus oA u 110]] KHHETHYECKOM KpH-
BOI poOCTa OITyXOJIHM MCTIONIB30BAJIM METO/ TPAIeIii
[8]. PO % saBnsieTcs MHTErpaIbHBIM KPUTEpUEM
AKTUBHOCTHU IIpernapara, yYUTHIBAIOIIUM HE TOJBKO
BBIPAXKEHHOCTb, HO U YCTOHYMBOCTB MPOSIBICHUS
MIPOTHUBOOIIYX0JIEBOTO 3 (heKTa BO BpEMEHH.
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Pesynbrarel 3KcriepuMEeHTOB 00padaThIBaJId CTa-
TUCTUYECKH C MCIIOJIb30BaHUEM ITporpamm Statgraph
(GraphPad Prism, Bepcus 8,0). CymmupoBaHHBIE
JTAHHBIC B CPABHUBAEMBIX ITAPaX KUBOTHBIX PACCUUTHI-
BaJIM KaK CPeJHEE U CTAHIaPTHYIO OMIHOKY CPETHETO
(SEM). Paznuuns B rpymiax OIeHUBAIH C TOMOIIBIO
TecTa YUIKOKcOHa—ManHa—YutHu. Pa3nmmaus canra-
JIUCH CTATUCTUYECKH 3HAYUMBIMH Tipu p<0,05.

Pesyabrarsl

YV BceX KOHTPOJBHBIX MBIICH (B KakIoH Imape)
00bEeM OIyX0JIel MOJIOYHOH JKeJle3bl 3HAYUTEIFHO yBe-
JTUYUBAJICS, TPOTPECCUPYSI C POCTOM IIPOAOKUTEIh-
HOCTH HaOmoneHus — ¢ 1-ro 1o 31-i nens (Taodm. 1).
Hamportus, y OONbIIMHCTBA MBIMIEH, MOTYYUBITUX
XJIOHH30J1, pa3Mep OITyXOJH JIN00 HE W3MECHHIICS 10
CpPaBHEHHIO C MCXOJHBIM YPOBHEM B l-e cyT, 1100
YMEHBIIWICSA U TOJIBKO Y HEKOTOPBIX HE3HAYUTEIILHO
yBenmuuics. [lpu yuere cpemHuX 3HAYEHWN WHTH-
oupoanue omyxoieBoro pocta (TPO), Be3BanHOE
XJIOHH30JI0M, IOCTHUTAJIO B Pa3HbIE CPOKU HAOTIOMCHHSI
90-97 % (p<0,0001).

[Tnomanp (S) mog KMHETHYECKOH KPUBOW pocTa
OTIYXOJH y BCEX MBIIIEH, TOTYyUYNBIINX XJIOHU30M,
ObUTa 3HAYUTEIHLHO MEHBINE, YeM Y KOHTPOJIBHBIX
JKUBOTHBIX (B cpeqiHeM B 13,6 pa3za, p<0,0001). O6muit
nokasarens PO npu npuMeHeHHH XJIOHU30Ja CO-
craBui 9,0 % no cpasHenuto co 100,0 % B koHTpoONE
(p<0,0001), 9TO CBHUIETEIHECTBYET O BBHIPAKCHHOM
MPOTHUBOOITYXOJIEBOM JIEHCTBUU ITOTO COCAUHEHUS
B OoTHOLIEHUH croHTaHHBIX HER2-mnoxutensHbix
OITYXOJIEH MOJIOUHBIX JKee3 (Tabi. 2).

O6cy:xneHue

B pabote ucnonab3oBaHa MPOCICKTUBHAS CXeMa
HKCTIIEPUMEHTOB C MOJ00POM COMOCTAaBHUMBIX Tap
JKUBOTHBIX-OITYXOJE€HOCUTENEH IS yCTaHOBICHHUS
TepareBTHYeCKOH aKTUBHOCTH XJI0HU3071a. [Tomyuen-
HBIC PE3YJbTAThl CBUJICTEIBCTBYIOT O BBIPAXKEHHOM
MIPOTHBOOITYXOJIEBOM JIEHCTBHH XJIOHH30J1a Ha POCT
criontanHoro HER2-nonoxurensuoro PMX y mbi-
miei. Panee Hamu OBLI0 IOKA3aHO, YTO XJIOHK30JI MO-
JKET UHTUOMPOBATh POCT PA3IMYHBIX NIEPEBUBAEMBIX
omyxosneil: aeiikemuto P388, menanomy B16, »nu-
JEPMOUJHBINA pak Jierkoro JIbronc, KapuuHOCapKoMy
VYoxepa [1, 2].

[lenecooOpa3HO CpPaBHHUTH TEPANEBTHUUECCKYIO
AKTUBHOCTh XJIOHH30JIa C U3BECTHBIM IpEnapaTroM
JIOMYCTHHOM, KOTOPBIN ObLT m3y4yeH Hamu Ha HER2-
MO3UTHBHBIX OMYXOJISIX MOJIOYHOH KEJIE3bI Y MBIIIIEH,
HO TI0CTIe UX TpaHcIanTayu [9]. JloMmycTuH sSBisieT-
Csl OJTHMM W3 MIPETapaToB, MPUMEHSICMBIX Y OOJILHBIX C
MeTacTazamu B rojioBHou mo3r [10, 11]. BaxHo, yTto
nomyctrH (CCNU; N-(2-x510paTiin)-N’ -IIUKITOTeKCHJT-
N-HHTPO30MOUYEBUHA), KAK U XJIOHHU30J, OTHOCHUTCS
K COCIMHEHUSM U3 KJIacca HUTPOATKUI30MOUYEBUH C
AJKAIUPYIOLIUM MEXaHU3MOM AeiicTBus [12].

B mammx sxcniepumenTax [9] momyctas (50 Mr/Kr)
TOPMO3HJI POCT TPaHCILIAHTUPOBaHHBIX B/M HER2+
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Ta6nuua 1/Table 1

BnusiHMe xnoHM3ona Ha POCT CNOHTaHHbIX ONYXOJle MONIOYHOM Xene3bl y
HER-2/neu TpaHCreHHbIX MbILen
Effect of chlonisol on the growth of spontaneous mammary tumors in HER-2/neu transgenic mice

I'pynmoBsie maper Mbiiei (No/Bo3zeiicTBre)/
Group pairs of mice (No/exposure)

1 *
| Konrpoms (n=1)/Control (n=1) 6
Xaonuzou (n=1)/Chlonisol (n=1) 6
) Konrposs (n=1)/Control (n=1) 6
Xaonmzoun (n=1)/Chlonisol (n=1) 6
3 Konrposs (n=1)/Control (n=1) 18
Xnormuson (n=1)/Chlonisol (n=1) 18
4 KonTpons (n=1)/Control (n=1) 40
Xnonuson (n=1)/Chlonisol (n=1) 40
5 Kontpoms (n=1)/ Control (n=1) 40
Xmoumzoin (n=1)/Chlonisol (n=1) 40
6 Konrpois (n=1)/Control (n=1) 40
Xaonmzoun (n=1)/Chlonisol (n=1) 40
7 Konrposs (n=1)/Control (n=1) 75
Xnonuson (n=1)/Chlonisol (n=1) 75
3 KonTtpons (n=1)/Control (n=1) 126
Xnonmnson (n=1)/Chlonisol (n=1) 126
9 KonTpons (n=1)/Control (n=1) 121
Xinonmson (n=1)/Chlonisol (n=1) 126
10 Konrpoms (n=1)/Control (n=1) 139
Xmonuzou (n=1)/Chlonisol (n=1) 144
Kontpoms (n=10)/ Control (n=10) 61,1 £16,1**
Xnommson, 20 mg/kg (n=10)/ (2oL B
Chlonisol, 20 mg/kg (n=10) p=0,9279

O6wem omyxouneit, v’/ Volume of tumors, mm?®
Jlam ot Hauana edenust/Days from the start of treatment

11 21 31
287 1208 2773

0 6 18

98 259 1377

0 18 166
285 675 726

0 0 6
664 1340 1974

0 0 6

93 680 583

0 0 18
121 434 824

6 6 40
166 510 1223

8 40 405
416 1210 1690

0 6 115
434 824 2248
0 6 48
308 538 1179
75 144 600
287,24 574%%  767,8 £ 116,7%*  1459,7 + 224,0%*
8,9 + 7,4%* 22,6+ 14,0%* 142,2 + 63,9%*
p<0,0001 p<0,0001 p<0,0001

IMpumeuanns: * — neHs BBeAeHUs XyoHu301a (20 MI/kr); ** — cyMMHUpOBaHHBIC Pe3yAbTATHl B pynmnax; *** — TPO % (TopMoXeHHE POCTa OIIyXONIH B

%); P — JOCTOBEPHOCTH K KOHTPOJIIO.

Note: * — day of administration of chlonisol (20 mg/kg); ** — summarized results in groups; *** —ITG % (inhibition of tumor growth in %);

p-value — statistical significance.

PMXK: TPO cocragmnsiio 52-96 % (p<0,0001), a PO
He npesbiman 33 % (mpu 100 % B konTpoe). [locne
HUHTpakpaHuaibHoU Tpancmnantauuu HER2+ PMIK
IIPUMEHEHHUE JIOMYCTHHA YBEJIHWUYMUBAIO MEJUAHY
[IPOJOJIKUTEIBHOCTH KM3HU KUBOTHBIX Ha 43 %
(p<0,001) [9]. Takum 0OpazoM, MPOTUBOOITYXOJIEBas
aKTHBHOCTbH JIOMYCTHHA B HKCIIEPUMEHTAX C TpaHC-
manTupyembiM HER2-no3utuBabiM PMOK y Mbl1ei
ObLIa COMoCTaBUMA C TAKOBOM P MCIIBITAHIH XJIOHHU-
30J1a Ha POCT CIIOHTAHHBIX OIMyXOJIeH 3TOTO TUIIA.
MBI He BCTPETUIIN JTaHHBIX MO U3YYEHUIO IPYTUX
MPOTUBOOMYXOJEBBIX MpenaparoB Ha poct HER2+
PMX y TpancrenHbIx MbImei. OmHaKo H3BECTHBI Tpe-
naparsl (pecBepaTpot, MENTH I JTUTATIOH, MET(HOPMHUH,
MEJIaTOHHH U IPYTHE) ¢ Pa3INYHbIM MEXaHU3MOM JeH-
CTBUS (AHTUOKCHIAHTHBIM, IPOTHBOBOCTIAIUTEIbHBIM
1 IMMYHOMOIYJIUPYIOMHM 3D PexToM, HOpMaTH3YIO-
[IMM TOMEOCTa3 H JIp. ), KOTOPbIE CIIOCOOHBI TOPMO3HUTh
pUCK BO3HMKHOBEHHUS M Pa3BUTHS OIyXOJeH, T.e.

CUBUPCKIM OHKONMOTMYECKW XXYPHAT. 2023; 22(3): 76-82

BIIUATH HA CHOHTAHHBIN KaHieporenes [7, 13—15].
OnHAKO OHM OTHOCSTCS K XUMHOMPO(DUITAKTHKE paKa
[16]. dopmaapHO OHU HE MOTYT CPAaBHHBATHCS, ITO-
CKOJIbKY XMMHUOTEpAIUs paka — 3TO MHTHOUPYIOIIee
JICHCTBHE MPOTUBOOIYXOJICBBIX MPENapaToB Ha POCT
yIKe Pa3BUBIINXCS OMYXOJICH, B OOJBIIINHCTRE CITy4acB
B PE3yJIBTaTe IIUTOCTATUYECKOTO U IATOTOKCHYECKOTO
a¢(hexra Ha OIYXOJIEBbIC KIIETKH.

3akioueHne

XJIOHU30IT TIPOSIBIISIET BHICOKYIO MHTHOUPYIOIITYTO
aKTHBHOCTH Ha pocT crnoHtanHoro HER2+ PMXK
Yy TPAHCTCHHBIX MBIIICH, XOTS 9TO COCIUHCHHUE HE
SIBJISIETCSl TAPTETHBIM MIpenapaToM. Bo3MoOXXHO, OH
OKa)KeTCsl IPPEKTHUBHBIM B Ka4eCTBE JOTIOITHUTEIb-
HOro mpemapara (Hampumep, g tepanuu [[THC
METAacTa30B), HO HE MOXKET PACCMATPUBATHCS aJIBTEP-
HATUBOU B CPAaBHEHUU C COBPEMEHHBIMU TaPTEeTHBIMU
antu-HER2-6rmokaropamu, B 9acTHOCTH, C CO3JIaH-
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Tabnuua 2/Table 2
BnusiHMe xnoHM3ona Ha pOCT CNOHTaHHbIX ONyXonein MonoyYHbIx xene3 y HER2/neu TpaHCreHHbIX Mbiwen
npu oueHke adhcpekTa No nnowaam noa KUHETUYECKOM KPMBOM pocTa onyxornen (S) u niaekcy pocra
onyxonewu (UPO)

Effect of chlonisol on the growth of spontaneous mammary tumors in HER2/neu transgenic mice as evalu-
ated by the area under the tumor growth kinetic curve (S) and tumor growth index (TGl)

I'pynmoBsie maper Mbiiei (Neo/BozzaeiicTBue)/ S /S HPO (S,/S,)/
Group couples mice (No/impact) Y TGI (S ./S,)
| Kontpomns/Control n=1) 28845 160,2 100,0 %
Xnonusoin/Chlonisol (n=1) 180180 - 0,60 %
) KonTpons/Control (n=1) 10485 - 100,0 %
Xoumuzos/Chlonisol (n=1) 1040 10,4 9,9 %
3 Kontpons/Control (n=1) 13320 - 100,0 %
Xmonnzou/Chlonisol (n=1) 120 111,0 0,9 %
4 Konrpomns/Control (n=1) 30110 - 100,0 %
Xnorusoin/Chlonisol (n=1) 230 130.9 0,8 %
5 KonTtpons/Control (n=1) 10845 — 100,0 %
Xnorusoi/Chlonisol (n=1) 290 37,4 2,7 %
6 KonTpons/Control (n=1) 9970 - 100,0 %
Xnonusoin/Chlonisol (n=1) 520 19,2 5.3 %
Kontpons/Control (n=1) 13250 - 100,0 %
’ Xnorusoin/Chlonisol (n=1) 2880 4,6 21,7 %
g Kontpons/Control (n=1) 25340 - 100,0 %
Xaoumzoin/Chlonisol (n=1) 1265 20,0 5,0 %
9 Konrposns/Control (n=1) 24425 - 100,0 %
Xnorusoin/Chlonisol (n=1) 930 26,3 3,8 %
10 KonTpons/Control (n=1) 15050 - 100,0 %
Xnonusoi/Chlonisol (n=1) 5910 2,6 39,3 %
KonTpons (n=10)/ Control (n=10) 18164 + 2548* - 100,0 %
Xionmsoir, 20 mg/kg (n=10)/ 1337 + 571* 13.6 9.0 %
Chlonisol, 20 mg/kg (n=10) p<0,0001 ’ ’

[Mpumeuanust: S, 1 S, — mowab M0 KWHETHYECKON KPUBOH pocTa OIlyXosied B KOHTPOJILHON M SKCIIEPUMEHTANIBHOH (BBE/ICHHE XJIOHM30J1a)
rpymmnax; * — cyMMHUpPOBAaHHbIE CPEIHNE 3HAYCHHS S; P — JOCTOBEPHOCTH K KOHTPOJIIO.

Note: S and S, — the area under the kinetic curve of tumor growth in the control and experimental (Chlonisol administration) groups;
* — the summarized average values of S; p-value — statistical significance.

HBIMHU C UCITIOJIB30BAHNEM MOHOKJIOHAJIbHBIX aHTHUTEII IMMOJIYYCHHBIX PE3YyJIbTaTOB Ha APYTUX CTaHAAPTHBIX
(TpacTy3ymab u mepty3yMald), a Takke KOHBIOTaTOB  MEpeBUBaeMbIX omyxoisx. LlenecooOpa3Ho mpo-
AHTUTEJO-JIEKAPCTBEHHOE CPEACTBO (TpacTy3ymad  BelAeHHE AAIbHEHIINX NOKIMHUYSCKUX UCTIBITAHUN
OMTAH3WH) U WHTHOWTOPOB THPO3MHKWHA3HI (Jlama-  JJIsl €0 MPOJBIDKEHHS B KadeCTBE MOTEHITHAIHEHOTO
TUHUO). XJTOHNU30J 00JaJaeT MHUPOKUM CIEKTPOM  IPOTHBOPAKOBOTO Iperapara.
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N.A. Xyaskos', A.J1. Motanos', C.A. UaHoB"?, A.[l. Kanpun?3*
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MockoBckuiA Hay4YHO-MCCneaoBaTenbCKUn OHKONOrMYeckun MHCTUTYT uM. M.A. lepueHa — punuan ey
«HaunoHanbHbIN MeAULIMHCKMIA UCCreqoBaTenbCKUn LeHTp pagunonoruny MuHsgpasa Poccun,

r. Mocksa, Poccus?®

Poccusi, 125284, r. Mockea, 2- BoTkuHckuid np-a, 3°

OIBY «HaumoHanbHbIN MeQULIMHCKMIA UCCreqoBaTeNbCKUn LEHTP paguonornm» MuHagpasa Poccun,
r. ObHuHcK, Poccusa?*

Poccus, 249036, r. O6HMHCK, yn. Koponesa, 44

AHHOTauus

[MpumeHeHVe anacToMeTpumn MIEeYEBOro CrneTeHNs COABUTOBOW BOMHOW BaXXHO AN1A MOBbILLEHUS KayecTsa
nevyeHns NayMeHToK C MOCTMacTaKTOMMYECKMM OTEKOM BEPXHEN KOHEYHOCTU. Llenb nccnepgoBaHus —oueHka
NNOTHOCTW TKaHeW Ne4YeBoro CNreTeHns y nauneHToK nocne KOMBMHMPOBAHHOIO NeYeHns paka MOSTOYHON
Xeresbl C MOMOLLbI COHO3MacToOMeTpumn caBuroson BonHon. Matepuan u metoabl. O6cnegosaHo 30 na-
LMEHTOK C MOCTMACTIKTOMUYECKNM OTEKOM BEPXHEWN KOHEYHOCTM Nocne KOMOMHMPOBAHHOIO NeYeHnst paka
MOFMOYHOW Xeresbl, KOTOPbIM BbIMOMHEHa 3MaCTOMETPUSA NINEYEBOro CMeTeHNS B MEXINECTHNYHON 6opo3-
Ae casurosow BornHouw. CpaBHMBanM CTOPOHY, rae NpuMeHsnach nyvesas Tepanvs, C KOHTpraTepansHON
(3oopoBoOIN) CTOPOHOW Y 0fHON naumeHTk. Pe3ynbTatbl. MeanaHHble 3Ha4YeHUs KECTKOCTU TKaHN B MEX-
necTHu4HOM 6oposae, M3MepeHHbIe NyTeM aracToMeTpun caBuroson BonHown, coctasunu 30,4 (26,2-35,8)
n 16,2 (15-19) klMa Ha 6onbHow 1 3goposor ctopoHe (p<0,001) cooTBeTCTBEHHO. He BbISBNEHO 3HAYMMbIX
pPasnNuMunii B XeCTKOCTWN TKaHEeW, CBSA3aHHbIX C BO3PacTOM NauMeHTOK, BedyLLlen CTOPOHOM (npaBas/nesas) u
WHAEeKCoM Macchl Tena. BeiBogbl. OnactoMeTpusi COBMIOBON BOMTHOW ABMASIETCSA anbTepHaTUBHBIM METOAOM
nccnefoBaHns NNeYeBoro CNAETeHNs NPy Ny4YyeBov Tepanum paka MOMOYHOW xenesbl. Ha cTopoHe ¢ npume-
HeHVemM KOMBVHNMPOBAHHOTO NEYEHNs paka MOIOYHOW Xenesbl NepUHEBpanbHbIE TKaHW NNEeYeBoro CrnneTeHns
nrnoTHee, Yem Ha 300POBOV CTOPOHE. B KNMHMYeCKon npakTuke anacToMeTpus MOXET ObiTb MCNONb3oBaHa
ans HabnogeHns 3a AMHAMUKOM NyYeBbIX NMOBPEXAEHUIN 1 NX NOCNEACTBUN.

KnioueBble cnoBa: anacTomMeTpus nne4vyeBoro cnneTeHus, MOCTMACTIKTOMMUYECKUN OTEK BerHeﬁ
KOHEe4YHOCTHU, ny4vyeBble NoBpexaeHus BerHeﬁ KOHEe4YHOCTM!.

#=7 XypaskoB MNaBen AnekceeBuvY, pasha_lin@mail.ru
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ULTRASOUND ELASTOMETRY OF THE BRACHIAL PLEXUS
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Abstract

Shear wave elastometry is important for improving the quality of treatment of patients with postmastectomy
edema of the upper limb. Objective: to assess the density of brachial plexus tissues measured by shear wave
sonoelastometry in breast cancer patients who received combined modality treatment. Material and Methods.
We examined 30 breast cancer patients with postmastectomy edema of the upper limb, who underwent
shear wave elastometry of the brachial plexus in the interscalene region. The side where radiation therapy
(RT) was delivered was compared with the contralateral (healthy) side in one patient. Results. The median
values of tissue stiffness measured by shear wave elastometry were 30.4 (26.2-35.8) and 16.2 (15-19) kPa
on the affected and unaffected side, respectively (p<0.001). There was no statistically significant difference
in tissue stiffness associated with the age of the patients, right/left side and body mass index. Conclusion.
Shear wave elastometry is an alternative method for examining the brachial plexus in radiotherapy for breast
cancer. On the RT side, the perineural tissues of the brachial plexus were denser than those on the healthy
side. In clinical practice, elastometry can be used to monitor the dynamics of radiation damage and their
consequences.

Key words: elastometry of the brachial plexus, postmastectomy edema of the upper limb, radiation injuries

of the upper limb.

BBenenne

JlydeBas Tepamnus SBISIETCS OTHIM M3 METOJIOB JIe-
YEHUSI TTOCTIe IEPEHECEHHOMN paJIuKaIbHOM onepanuu
T10 TTOBOY paka MosiouHoi sxene3sl (PMIK). [lo3naue
JIy4YEBbIC TIOBPEKICHHS COMTPOBOXKIAOTCS OCIOKHE-
HUSMU B OOJIACTH TUIEYEBOTO CIUIETEHUS (CHIDKEHHUE
YYBCTBHUTEIHHOCTH, MBIIIIEYHAs CIa0OCTh M OONK B
BepxHel koHeuHocTH) [1]. DTo cBsIzaHO ¢ UOPO3-
HBIMH U3MCHCHHAMMU B IIEPHUHCBPAJIbHBIX TKAHAX, UX
KOMITPECCUEH U UIIeMUEH BCIIEJICTBHE MaCcCUBHOTO
oreka BepxHei koHeuHocTH (;mMmbpenemsr) y 10-30 %
TTAIIEHTOK MOCJIE paIuKaIHLHON OTIepariy Ha MOJI0Y-
HOH JKene3e ¢ Jy4deBoil Tepamueit [2]. Takue BUIBI
OCIJIOKHEHHI OI[CHUBAIOTCS KaK BU3yaJIbHBIM OCMO-
TPOM, TaK ¥ C UCIOIB30BAaHUEM HHCTPYMEHTAIBHBIX
MeTOI0B — dntekTpoMuorpaduu (OMI) 3], MarauTHO-
pe3onancHoit Tomorpaduu (MPT), ynbTpazBykoBoro
uccaenoBanus (Y3U) [4]. MPT u OMI' He Bcerma
JOCTYITHBI Ha MPaKTUKE, SBISIOTCS WHBA3UBHBIMU
Metomukamu obcrmenoBanus. MPT He mpuMeHnMa K
MalreHTKaM, CTPAJAIOIINM KiaycTpodobueii, ¢ me-
TaJUTOKOHCTPYKIIUSMHU, KapIUOCTUMYJIsITopaMu. Yacto
HCIIONIb3YETCs KOHTpacTHOE BeulecTBo. Y3U meye-

84

BOTO CIIJIETEHHUS UCIIONIB3YETCs IPH OJI0Kajie BepXHe
KOHEYHOCTH, NMOCTTPABMaTHYECKUX OCIOKHEHUAX U
nepuHeBpansHOM Gudpose [5]. [lpeanonaraercs, uto
B YCIIOBHUSIX TOCTITyYEBBIX N3MEHEHUH YIIBTPA3ByKOBas
BH3yaIM3aIis B 30HE TUIEYEBOTO CIICTEHHS OyIeT
OTIIMYaThCs OT 3A0POBBIX TKaHed. TpeOyercs narh
OLICHKY 3JIaCTUYHOCTH MEPUHEBPAIBbHON 001acTH B
Ka4eCTBE MOATBEPKIAIOIINX JaHHBIX JUIsl paHHEH
JMArHOCTHKY ITOPa’KeHUS HaIKJIFOUMYHON 00J1acTH ¢
BKJIFOUEHHBIM B HETO IJIEYEBBIM CIUIETEHHEM.
CononnacToMeTpusl ABISAETCS HEHMHBA3UBHBIM
METOZOM, IIUPOKO HCIOJB3YETCSI B JUAarHOCTUKE
3710KaYECTBEHHBIX 3a00/I€BaHUI MOJIOYHOM JKEJIe3hl,
MpeJCcTaTeIbHON KeJe3bl, IIUTOBUIHON KEJIE3bI,
IpH OLEHKe cTerneHu (udpo3a MeueHOuHOW TKaHU
[6, 7]. B HacTosd1Iee BpeMsl UCHIOIB3YETCs 2 METoAA:
anactorpadusi KOMIPECCHOHHAS M METO CABUTOBOH
BosiHBI (SWE). B oTiindne ot KoMIpeccnoHHOM, dra-
CTOMETPHUSI CABUTOBOM BOJIHOM 1a€T KOJIMYECTBEHHYIO
OLIEHKY 3JIaCTUYHOCTH (3KECTKOCTH ) COCTOSHUS TIEpH-
HEBpabHBIX 001acTeil. CKOPOCTh pacrpoCTpaHeHUs
BOJTHBI B TUTOTHBIX ((pMOPO3HBIX ) TKAHSX BBIIIE, YEM B
MHTaKTHBIX (310poBbIX). C cnonp3oBanueM GopMyITbl
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Puc. 1. KapTpoBaHue nneyeBoro CnneTeHusi B MexnecTHuYHo 6oposae
Fig. 1. Mapping of the brachial plexus in the interscalene groove

pacuera moxyis FOHTa 0HA MOXET OBITh paccauTaHa
HE TOJIBKO B M/C, HO U B Kuutonackaisix (klla).

Leab ncesienoBanus — OLIEHKA JIOTHOCTH TKaHEU
IJIEYEBOTO CIUICTEHHUS Y TIAIIMEHTOK MOCIIe KOMOWHU-
POBAHHOTO JICYEHHUS paka MOJIOYHOM JKeJIe3bl C TIOMO-
IIbI0 COHORJIACTOMETPHUU CABUIOBOM BOJIHOM.

MarepuaJ 1 MeTO/ABI

Pabora BeimonHsIack Ha 0a3e OT/esa aHeCTe3n00-
run 1 peannmarun MPHI um. A.®. Lp16a ¢ 2021 o
2023 r. B uccnenoBanue Brimodanoch 30 manueHTok
B Bo3pacte 48—70 et (cpenHuii Bo3pacT — 63 roxa).
Kputepusimu BKIFOUSHHS SIBISUTHCH TUM(OCTa3 BepX-
Hel KOHEYHOCTH MTOCIIe KOMOWHUPOBAHHOTO JICUSHHS
PMX, BKITIO9atoMIero paguKkaibHyI0 MaCT3KTOMHUIO C
MOAMBIIEYHOH TUM(paICHIKTOMHEH 1 Ty4eBYIO Tepa-
ITUI0 Ha 30HBI PETHOHAPHBIX JTUM(OY3IIOB B Pa30BOit
ouaroBoit mose — 2 I'p 5 pa3 B men, COJl 44-50 Ip.
KpurepusimMu uckimoueHuns ObIIA BOCIATICHUSI, TPABMBI
1 HOBOOOPa30BaHMs IJICUEBOTO MOsICA.

[lonoxxeHne MamuMeHTKU IPHU HCCIEIOBaHUMU:
Jieka Ha CIIMHE C TIOBEPHYTON B IPOTHUBOTIOIOKHYIO
CTOPOHY TOJIOBOH. 30HY MEXKJIECTHUYIHON OOPO3IIbI €
BKJTIOUECHHBIM B HE€ IUICUEBBIM CIUIETEHHEM B YCIIO-
BHSIX JIy4€BOW HArpy3KHd M OTE€Ka CPaBHUBAIH IO
YIBTPa3BYKOBOW HAaBUrallME € MPOTUBOIOIONKHOMN
3I0pPOBOI CTOPOHOM y TeX e MalueHTOK. Mcnonb-
3oBaics ammapar PHILIPS EPIQ7 ¢ nuneitHpIM naTt-
yukoM PHILIPS eL18-4 20 I'ty caiBUroBOM BOIHOI B
pexume peansHoro Bpemenu (ElastQ).

VapTpa3ByKOBOM MOMCK TJIEUEBOrO CIJIETEHUS B
MEKJIECTHHYHOM ITPOCTPAHCTBE BKITIOUAET HA IIEPBOM
JTarne MojlyuyeHHe CEpOIIKATbHOTO M300paXeHUs U
MMOUCK obnactTu mccnenoBanus. [lociie BKITIOUCHHS
pexnmMa smactorpadun yCTaHaBIUBAIOCH IIBETOBOE
OKHO C y4eTOM 30HBI HHTEpEeca, B JaHHOM CITy4dae B
MEKJIECTHIYHOM 00pO3/e ¢ 3aKIF0YSHHBIM B HEl Tiie-
4yeBbIM ciuieTeHueM (puc. 1). HeoOxomumo BeIKIATH
HECKOJIBKO CEKYHJ JUJIsi CTaOWIIM3aIiu IIBETOBOI
pamku. B pexxnme «freezing» B pamke OIleHHBaeTCS
Ka4ecTBO MCCIIE0BAaHUsI B BUE I[BETHOTO pacipo-
CTpaHeHus dIacToMeTpruueckux BonH. [locne 3toro

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 83-89

paccUMTHIBAETCSl KOJTMUYECTBEHHASI OLIEHKA KECTKO-
CTH TKaHEH, rie Ha ydyacTKax OKpalllBaHUE ObLIO
KOPPEKTHOE.

MpbI UCTIOSIB30BaJIM €BPOIEUCKHUE PEKOMEHIAlIMKU
MO 3JIaCTOMETPHUH, COITIACHO KOTOPBIM ISl OLICHKH
JKECTKOCTH TKaHH HCTIONIb3yeTcst He MeHee 10 n3mepe-
Huil [7]. [laHHBII THIT yIBTPa3BYKOBOH A1aCTOT paduu
(ElastQ) mpemocTaBisieT 3HaYSHUS )KECTKOCTH B IIBE-
TOBOM 2J1aCTOrpagUIeCcKOM OKHE, B KOTOPOM 3HAYCHHST
KOAMPYIOTCS pa3HbIMU LBeTaMH. [[TOTHOCTH TKaHU
0003HavaeTCs ONPEACICHHBIM LIBETOM M KapTHPYET-
Csl aBTOMaTH4eCKU. bojee ecTkue ydyacTKH TKaHU
KapTHPYIOTCSl KPACHBIM IIBETOM, MSTKHUE — CHHHM.
[IpomMeKyTOUHBbIE — JKEJITHIM M 3€JICHBIM IIBETAMH.
OcymecTBisiach KOJIMYECTBEHHAsI OL[EHKA KECTKO-
CTH MccieqyeMol 00macTH, KOoTopasi CpaBHUBAIACh
CO 37I0POBOM (KOHTpJIATEPATHLHON) CTOPOHOHN MyTeM
u3MepeHusa 3HadueHnit moxyns lOura B klla. Ilpu
K)KJIOM U3MEPEHHU aBTOMAaTHYECKH OMPEACISIIOTCS
3HaueHus Moy FOnra. Mcnonb3oBancs HHANKATOP
KadecTBa MAaHHBIX TPH KaKIoM u3MepeHun — [IQR/
Med «MHTEpKBapTHIBHBIN pa3Max/MeanaHay IMpe-
cTasiieHo B Buje npoueHta. Coornomenune IQR/Med
UCIIONB3YeTCsI KaK (PaKTop KauecTBa, TOT MOKa3arelib
nmomkeH ObITh <30 % Ha manHoM Y3 anmapare. EQI
CpEJIH. — cpeJiHee 3HaYeHUE KECTKOCTH TKaH! B K[1a.
MuHUMaTbHOE KOJTHYECTBO TOYEK 3amepa — 3 Ha
Ka)KJ10€ KapTUPOBaHHUE C YYETOM CTaHIAPTHOIO OT-
kionenus 8] (puc. 2).

CraTucTUIecKyro 00padOTKy TOTYICHHBIX PE3YITh-
TaTOB BBITIOJHSJIU C ITOMOIIbIO TIporpamMm Statistica
10.0 u oTkpbITOTO OHNIAKH pecypca medstatistic.ru
(https://medstatistic.ru/) c y4eToM COBpeMEHHBIX PEKO-
MeHaaruii [9]. Mconp30Banu KpUTEpHit COTTIacOBaH-
HbIX lap Wilcoxon. Paznuyumst currany crarucTayecku
3HaYMMBIMH 1ipH p<0,05.

Pe3yabTarsl

BrrsBiieHbI 3HAYNMBIC pa3imyuA rmapaMeTpoB KECT-
KOCTH TKaHEH IICUEBOTO CILICTCHUS B MEKJICCTHHYHOM
00po37Ie y MalMeHTOK B 30HE, IOABEPTIICHCS JTyIeBOM
TEpaIuu, ¥ yCIOBHO 37I0pOBOii cTopoHe (Tadm. 1). [Ipu
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Puc. 2. YKecTtkocTb
TKaHu NepuvHeB-
panbHon obnactu
B MEXNECTHUYHOM
bopo3ge, klMNa
Fig. 2. Stiffness of
the tissue of the
perineural region
in the interscalene
groove, in kPa

Puc. 3. samepeHue
3M1acTUYHOCTY Nre-
YEBOTO CMeTEHNS
y naumeHTkn XK.,
56 nert, B MexnecT-
HU4YHOM Bopo3sge Ha
CTOPOHE KOMOUHM-
POBaHHOTO NeYeHnst
¢ nomouypto SWE.
CpepHee 3HauyeHne
43,7 klMa
Fig. 3. Measure-
ment of the elastic-
ity of the brachial
plexus with SWE
in a 56-year-old
patient; RT side .
The average value
is 43.7 kPa

Pwuc. 4. NamepeHne
anacTUYHOCTYU Nne-
4YEeBOro crfeTeHns
y naumeHTkmn XK.,
56 nert, B MexnecT-
HV4HoW Bopo3sae ¢
nomoubio SWE Ha
KOHTprateparnbHoi
cTopoHe. CpefHee
3Ha4yeHue —
10,7 klMa
Fig. 4. Measure-
ment of the elastic-
ity of the brachial
plexus with SWE in
a 56-year-old pa-
tient; contralateral
side. The average
value is 10.7 kPa
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Ta6nuua 1/Table 1

MapameTpbl )KeCTKOCTU TKaHel NyieYyeBOro CNieTEHNA B MeXIIeCTHUYHON 60po3ae CABUrOBOWN BOJTHOM,

kMa
Parameters of stiffness of the tissues of the brachial plexus in the interscalene region by a shear wave,
in kPa
Iapamerp/Parameter Me (QI-QIII) 95 % JI1/95 % CI
Jlyueas tepanust*/Radiation therapy™ 30,4 (26,2-35,8) 28,8-33,6
3nopoBas ctopona/Healthy side 16,2 (15-19) 15,8-17,9

HpI/IManHI/IeZ * pasianius MEKAY KOHTPJIaTCPpaJIbHBIMU U UIICUJIATEPATIbHBIMUA CTOPOHAMMU IICYCBOI'O CIUICTCHUS B MEXJICCTHUIHOMN 60p03z[e

3HaunMsl (p<0,001).

Note: * — statistically significant differences were between the contralateral and ipsilateral sides of the brachial plexus in the interscalene groove

(p<0.001).

Tabnuua 2/Table 2

XecTkocTb TKaHen, klMa
Tissue stiffness, in kPa

Tun msirkoii Tkauu/Soft tissue type

HopwmanbHas sxupoBasi/Normal fat tissue

Momnounas xenesa/
Breast

Kaprmnoma/Carcinoma

Hopmansras/Normal

ITeuens/Liver

Huppos/Cirrhosis

IMouka/Kidney

9TOM HE BBISIBIICHO BIMSHUS Ha YKa3aHHbIE TapaMeTphl
TaKHX MoKa3areseil, Kak BO3pacT, MHAEKC MacChl Tella
1 BeyIas CTOpoHa (IIpaBIia/JIeBIa).

Knunuueckuii npumep

Hayuenmxa K., 56 nem. Ha cmopone, 20e npo-
800U0CL Komburuposantoe newerue PMIK (puc. 3),
OKpawiuganue Kapmupo8aHHoU 30Hbl 8 3ejleHble U
Jlcenmule yeema u cpeoree 3navernue 43,7 klla yka-
3618al0Mm HA OoNee NIOMHYI0 MKAHb NO CPABHENHUIO C
KOHMPONbHOU (UHMAKMHOUL) 001acmbio, 20e cpedHee
sHauenue mooynsa IOnea 10,7 klla ¢ okpawusanuem 6
cunuti u 2onyoot yeema (puc. 4). Taxoce na unmepe-
cyrowem yuacmke nepuHespaibHou 0onacmu 6 30He
JY4egoll mepanuu U3yaIbHO ONPeOeaencs yMepPeHHO
BbIPANCEHHAS AKYCIMUYECKYIO MeHb (acoustic shadow)
8 30He Iy4esblX usmeHeHul (puc. 3), no cpagHeHuro ¢
KOHmMpRamepaivbHou cmoponou (puc. 4), 20e maxas
meHb MeHee 8blpadtCend.

Oo6cy:xaeHue

[IpoGnema KOHTPOJIS OCIOKHEHUH JTyueBO Tepa-
MUY TI0CJIe KOMOMHUPOBaHHOTO JieueHuss PMOK sBms-
€TCsl aKTyaJIbHOW. Pe3ynbTraTsl JaHHOTO HCCIIe0BaHUs
[TOKa3bIBAIOT CYIIECTBEHHYIO Pa3HUILY B KECTKOCTH
TKaHU IJIEYEBOTO CIJIETEHHUS B HAAKIIOYMYHOM 00-
JIACTHU MEKy MIICUIATEPAILHON U KOHTPIATEPAIIbHOU
cTopoHamu. B nmuTeparype mpencTaBieHbl SKCIEPH-
MEHTAaJIbHO TOIYYEHHBIE KOJIMYECTBEHHBIE aHHBIC
orileHKH Moxayis FOHra u, cienoBarenbHO, KECTKOCTH
pasnuuHbIX TKaneu (tadn. 2) [10]. YuutsiBas no-
CTAaTOYHO IIMPOKHI pa3dpoc JaHHBIX B OAHOM U TOU

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2023; 22(3): 83-89

Hopwmanbras sxenezucras/Normal granular

®ubposnas/Fibrous

®ubposnas tkans/Fibrous tissue

Monyie FOwnra, kl1a/
Young's Modulus, in kPa
18-24
28-66
96-244
22-560
6-7
15-100
10-55

JKe 00JIacTH, aOCOIOTHBIE YHCIIOBBIE 3HAYEHUS KaK
JIMarHOCTUYECKUI KPUTEPUN HE HAJIC/KHBI.
ITonyyennas HamMu ABYKpaTHAs pa3HUILIA B PE3YJIb-
TaTax MEXIy CTOPOHAMH SIBJISETCS OTHOCHTEIHHOMN
CpaBHUTEIHHOU BEIMYMHOM, MOKA3bIBAIOIIECH pa3HUILY
B INTOTHOCTH TKaHel. KoHTpnarepansHas 001acTh He-
00XoMMa JIJIsi KOPPEKTHOW OLIEHKU KOJIMYECTBEHBIX
PE3YAbTaTOB MKECTKOCTU TKAHHU Y OJHOTO M TOTO K€
nanueHTa. Pa3Huna B akyCTUUECKON TEHU 07 HEPB-
HBIMH KOPCIIKaMU HE BCEIla HaMH IPOCJIC)KHUBAJIACh,
HO HAJIMYHE €€ yKa3bIBaeT Ha 30HY ¢ OoJiee MIOTHBIMU
ydJacTKaMu TKaHH Ha CTOPOHE MPOBEICHUS JIyUeBOM
Tepanuu. AHAJIOTUYIHBIE PE3YIIBTaThl IOJTYYCHBI B pa-
oore T. Kiiltiir et al. [11], koTopbIe TPOBOAMITH OLIEHKY
IUICYEBOTO CIUICTCHUs dyactorpaduell cIIBUTOBON
BOJIHOW IIOCJIE Jy4€BOW TEpaluu paka MOJIOYHOU
JKelle3bl. ABTOPBI TIOKa3alld YBEIMYEHHE TUIOTHOCTH
TKaH# 0oJIee 4eM B 3 pa3a 1o OTHOIIEHHUTO K 3IOPOBOM
CTOPOHE Y TOH K€ MAlMCHTKU. 3HAUCHUE DJIACTHY-
HOCTU UIICUJIATEPAILHOTO MJICYEBOTO CIICTCHUS
OBLIIO 3HAYUTENHHO BBIIIE Y MAIUEHTOB, TIOTYYaBIINX
mydeByto Tepanuio (51 kl1a), mo cpaBHEHHUIO ¢ KOHTpa-
JaTepaJbHBIM IUICUYEeBBIM cIieTeHueM — 18 klla.
Pe3ynbprarel 1o KOHTpJaTepabHOM CTOPOHE TIe-
YEBOT'O CIUICTCHUS, UJCHTUYHbIC HAILUM, MOIYYEHBI
M.A. Bedewi et al., koTopble UCITOIE30BAIN 3IACTO-
rpaduio CIBUTOBON BOJHOM IJIsST OIICHKA HEPBHBIX
kopertkoB CV5—CVII meueBoro CrijieTeHus B MEX-
JIECTHUYHOW OOPO37Ie Y 340POBBIX JIIOCH, TIPH 3TOM
MOJIy4eHbl HOPMaJbHBIE COHOANAacTOorpaduueckue
3Ha4eHHsA. MOmIysb YIPYTOCTH TIPH CBUTE HEPBHO-
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ro kopemka C5 cocraBun 16,9 klla, nist HepBHOTO
kopemka CVI — 15,7 xIla, qysi HEpBHOTO KOpelika
CVII - 16 kIla [12].

W3meHeHust amacTUYHOCTH TKAHU TOMOTAOT BO-
BpeMsl paCliO3HATh HAPYIIeHUs (DyHKIIMH BEpXHEH KO-
HeyHocTH. [loMuMo yueBoil Tepanuu, paJuKaabHble
OTIepaIAH C TOTATBHOM MTOIMBIIIICYHOM TUMPOIICCEK-
UeH TAKKE YXYAIIAIOT MUTAHUE TKAHU, BBI3BIBAIOT
nuMmpocTas BepXxHeld KOHEYHOCTH, IUICKCOIATHH.
CaxapHpIll 1Ha0ET, OXKUPEHHUE TAKKE YCHIHBAIOT
4acTOTy BOSHUKHOBEHHS HApyIIEHUI OTTOKA JTAM]BHI.
JImmpenema I11-1V crenenun TpedyeT Xupyprudeckom
KOpPEKIMH ¢ 0e30MacHbIM BUI0M 00€300JIMBaHUSI.

bnokana niueyeBoro CrjieTeHuUs SIBISETCS aAlIbTEPHA-
TUBHBIM BuaoM aHectes3uu [13]. [IpakTudeckoe mpu-
MeHeHHe MaHHBIX Y3, B 4aCTHOCTH AIIACTOMETPUU B
pexxume SWE, MOXXET yUuTBIBAaTbCS IPU MPOBEACHUU
MEXJIECTHUYHBIX Onokaz. [lepuHeBpanpHas o0macTh
nMeeT 0oJiee TNIOTHYIO CTPYKTYPY, TOITOMY HEO0OX0IH-
MO YUYHTHIBATh MOJTYYCHHBIC JTAHHBIC B 00CCIICUCHNH BU-
3yaJbHO KOHTPOIUPYEMOTO PACIPOCTPAHEHHS MECTHOTO
aHeCTEeTHKa B MEXKIIECTHUYHOUN O0PO3/Ie /ISt CHAKEHHS
pUCKa HeXellaTelbHBIX OCI0XHEHUM peruoHapHoOM
aHecte3nn. VI3MeHEeHUs MIIOTHOCTH TIEPUHEBPATBHOTO
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Abstract

The purpose of the study was to evaluate the outcomes of a series of liver resections performed in a
single regional specialized cancer center. Material and Methods. Eighty-nine patients underwent liver and/
or extrahepatic bile duct resections in the Penza Regional Oncology Hospital over the 8-year study period.
Malignancies were observed in 81 patients. Extended liver resections (4 segments or more) were performed
in 58 (65.2 %) cases. Results. Postsurgical morbidity and mortality rates were 31.5 % (28 of 89) and 6.7 %
(6 of 89), respectively. Six of 10 patients with primary liver carcinomas were alive without evidence of disease
progression at a follow-up time ranged from 1.0 to 76.7 months. Adjuvant chemotherapy (ACT) was the
only predictor (HR=0.40; 95 % CI 0.16—0.98) of overall survival in patients with metastatic colorectal cancer
(mCRC). The median survival time after liver resections for mCRC with or without ACT was 54.5 (95 % CI:
14.5-94.5) vs 21.8 months (95 % Cl: 14.2-29.4), respectively. In mCRC patients with ACT, the 5-year overall
survival rate was 44.8 + 12.9 %. Conclusion. Primary hepatobiliary carcinomas and colorectal cancer liver
metastases are the most common reasons for liver resections. A series of liver resections in a low-volume
hospital is feasible with the achievement of good outcomes.

Key words: liver resection, malignant tumor, colorectal carcinoma, metastases.

HEMNOCPEAOCTBEHHbIE N OTOANEHHbIE PE3YJIbTATDI
PE3EKLUUW NEYEHWN: OMNbIT OQHOIO YYPEXOEHUA
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AHHOTauus

Llenb nccnepoBaHuUA — OLleHKa pe3yrnsTaToB CEPUMHONO BbIMOMHEHUS PE3eKUMI MeYeHN B YCIOBUSAX pe-
TMOHaNbHOro CNeLuanmM3npoBaHHOTO OHKOMOrM4eckoro yupexaeHus. Matepuan v metogbl. B [NeH3eHckom
06rnacTHOM OHKOMOTMYECKOM AMcraHcepe 3a 8 neT pe3ekuny neveHn U/nnvm BHENEYEHOYHbIX XeNM4YHbIX Npo-
TOKOB BbINONHeHbl 89 naumeHTam. 3nokayecTBeHHble onyxonu 6binn y 81 naumneHta. OBLWMpHbIE pe3ekumn
(4 v Bonee cermeHTOB) NpoBefeHbl B 58 (65,2 %) HabntogeHuax. PesynbTaThl. [NocneonepauynoHHble
OCINOXHEeHWs 3aperncTpupoBaHbl y 28 (31,5 %) naumeHToB. JleTanbHbIn ncxod Hactynun 'y 6 (6,7 %) n3 89
Yyenosek. B rpynne nepBuYHbIX KAapUMHOM neyveHn na 10 naumMeHToB LWEeCTEPO XMBbI B CPOKM OT 1 o 76,7 mec.
AnbtoBaHTHast xummoTtepanust (AXT) 6bina eguHcTBeHHbIM NpeavkTopom (HR=0,4; 95 % AW 0,16-0,98) obLuen

#=7 YuueatoB [muTtpuii AHgpeeBud, chichevatov69@mail.ru
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BbDKMBaEMOCTU B rpynne GonbHbIX C MeTacTasamu KornopektansHoro paka (MKPP). MeguaHbl BebkrBaemMocTu
c/6e3 AXT nocne pesekumn nedexHn no nosogy MKPP coctasunu 54,5 (95 % OW 14,5-94,5) vs 21,8 mec
(95 % AN 14,2—-29,4) COOTBETCTBEHHO. 5-NETHAS BbPKMBAEMOCTb Y 60MnbHbIX C AXT —44,8 £ 12,9 %. BbiBOAbI.
B cTpyKkType pe3ekuumint ne4eHy npesanupyoT onepawym no noBoAy NepBUYHbIX renaTto-oununapHbIx onyxonemn
N MEeTacTa30B KoropeKTarnbHoro paka. CepuinHoe BbINOMHEHNE Pe3eKLUA NEYEHU B YCNIOBUAX MEAULMHCKOM
opraHunsaumm 3-ro ypoBHsi BO3MOXHO C AOCTWKEHMEM YCTONYMBOTO YAOBNETBOPUTENBHOIO pesynerara.

KnioueBble cnoBa: pe3eKkuusi ne4eHu, 3riloka4ecTBeHHas onyXxoJsib, KONOpeKTanbHbIA pakK, MeTacTasbl.

Introduction

Up to date clinical indications for liver resections
are multiple. However, colorectal cancer metastases,
primary tumors of the liver and extrahepatic bile ducts
are the most frequent reasons for liver resections [1, 2].
Whilst liver resection remains the most efficient cura-
tive procedure, it has not become an easily reproduced
one. Predominantly it is employed in high-volume
centers [3, 4].

The latter is explained by various circumstances
relevant to liver resections. Such points as personal ex-
perience [5], the anesthesia protocol [6], and complex-
ity of the future liver remnant (FLR) estimation taking
account of possible comorbidity and chemotherapy ap-
plication are critical [7-10]. All these requirements are
considered to be more feasible in a high-volume center,
which provides high-quality medical care associated
with low postsurgical mortality [11]. However, this
remains a controversial point [3, 11, 12]. Accumula-
tion of specific patients in special centers is warranted
while incidence of malignant pathology is extremely
low. As per liver resection such an approach may be
not appropriate, because the rate of liver surgical pro-
cedures is high and steadily increases.

The objective of the study is the assessment of
outcomes after multiple liver resections in a single
low-volume regional oncology center.

Material and Methods

Eighty-nine patients underwent liver and/or ex-
trahepatic bile ducts (EBD) resection in the Penza
Regional Oncology Center from 2014 to 2021. Patients
with the liver surgical extent less than one segment
(marginal resections) were excluded. There were 44
(49.4 %) men and 45 (50.6 %) women aged 28 to 81,
the mean age being 61.8 = 8.8.

Nosological forms are presented in Table 1. Be-
nign liver pathologies were as diverse as the focal
nodular hyperplasia (n=3), the hemangioma (n=2),
the cystic lesion (n=1), the abscess (n=1), and the
parasitic disease (n=1). Metastases of the pancreatic
carcinomas (2), the pancreatic neuroendocrine tumor
(NET) (n=1), the kidney cancer (n=3), retroperito-
neal sarcomas (n=2), the ovarian cancer (n=1), the
stomach gastrointestinal tumor (GIST) (n=1), the not
otherwise specified (NOS) metastasis (n=1), and the
liver fibrosarcoma (n=1) constitute the group of other
tumors. Fifty-two (58.4 %) patients were operated for
metastases of colorectal carcinomas.
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Eighty-one of 89 patients underwent surgery for
malignant tumors. Morphological patterns are pre-
sented in Table 2. Seventy-eight epithelial tumors were
staged in accordance with TNM (8" edition) classifica-
tion (Table 3). There was the following stage distribu-
tion: [ -5 (6.4 %), 11 - 27 (34.6 %), 111 — 22 (28.2 %),
and IV — 24 (30.8 %). Nineteen of 52 (36.5 %)
mCRC patients were operated on synchronous distant
metastases. Besides, one patient with HCC, one with
hilar cholangiocarcinoma, two with pancreatic carci-
nomas, and one with carcinoma not otherwise specified
have synchronous M1 as well. Three patients with non-
staged sarcomas underwent surgery for metachronous
distant metastases.

We assessed FLR employing the CT Canon Aquil-
ion One with the Liver Resection Planning package.
Surgical extents are shown in Table 4. Anatomical
portal liver resection was performed in 69 (77.5 %)
of 89 patients. There were 30 (33.7 %) primary liver
resections. In 59 (66.3 %) cases a liver surgical proce-
dure was a subsequent step of treatment. None of the
patients with mCRC were operated simultaneously.

Fig. 1. Right-sided hemihepatectomy with resection of
extrahepatic bile ducts. The probe is inserted into the left bile duct
Puc. 1. MpaBoCTOPOHHSAA reMurenaTakToMmnsi C pe3ekumnen BHe-
NEeYEeHOYHbIX XeNyHbIX NyTen. 30H4 BBEAEH B MEBbIN XeNyHbIN
NpOTOK
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Ten (11.2 %) extended surgical procedures were ac-
complished by resection of the following organs: EBD
(6) (Fig. 1), diaphragm (2), multiple adjacent organs
(2). Resection and angioplasty was performed in 4
cases on account of involvement of the inferior cave
vein (2), the portal vein (1), and the hepatic artery (1).
All liver resections were carried out applying the two-
stage restricted infusion protocol with low CVP (up to
2 mmAq) at the first stage. Preliminary identification
and ligation of afferent (hilar) and efferent vessels
were provided for all large resections. Parenchymal
dissection was performed using the US-destructor
Soring Sonoca 300 and LigaSure vessel sealing. Cell
Saver was employed when the intraoperative risk of
bleeding was expected to be high.

Eleven of 52 (21.2 %) patients with mCRC had
from 2 to 9 cycles of preoperative chemotherapy
(CT). CAP, LF, FOLFOX, FOLFIRI, XELOX +
bevacizumab were regimes employed. After liver re-
section 33 (63.5 %) of 52 patients received adjuvant
chemotherapy (ACT) ranged from 1 to 12 courses. The
following regimes were applied: CAP, LF, FOLFOX,
FOLFIRI, ILF, IRI, XELIRI, XELOX, MitOX, FOL-
FOX + CAP, IRI + bevacizumab, IRI + FLOX.

Information about patients was collected in the
formalized patients’ medical cards that constituted
the database based on the standard program pack-
age Microsoft Office Access. Descriptive statistics,
crosstabulation, Kaplan-Meier overall survival (OS),
Cox regression were estimated using the IBM SPSS

Table 1/Tabnuua 1

Nosological Forms
CTpykTypa HO3050rui

Diagnosis//Inarao3

Benign liver pathology/[lo6pokayecTBeHHAsI TATOJIOTHS IEYSHN

Hilar cholangiocarcinoma (CC)/Onyxonb Kiarckuna

Bismuth I
Bismuth III

Primary liver malignancies/IIepBUdHbIE 310Ka4eCTBEHHBIE OIYXOJIH MIEYCHH

Rectal cancer/Pak npsimoii KUIku
Colon cancer/Pak 060104HO# KHIIKH
Other metastases/[Ipoune meTacrass

Total/Bcero

Frequency/Yactora Percentage/ITporeHt

8 9.0

6 6.7

2

4

11 12.4

23 25.8

29 32.6

12 13.5

89 100.0

Table 2/Ta6bnuua 2

Morphological Patterns of Tumors
Mopdonoruyeckasa cTpyktypa onyxosneu

Histological pattern/I'ucTonoruueckas cTpykrypa Frequency/Yactora Percentage/ITpouenT

GIST/TUCO 1 1.2

Leiomyosarcoma/Jleiiomurocapkoma 1 1.2

Fibrosarcoma/®ubpocapkoma 1 1.2

NET/H30 2 2.5

Renal cell carcinoma/IToueqHO-KIeTOUHBIH pak 3 3.7

Liver cholangiocarcinoma (LCC)/XomanrnonemtronspHslii pak nedern (XLIP) 3 3.7

Hepatocellular carcinoma (HCC)/T'enarouemntonspusiit pak (I'L[P) 8 9.9

Adenocarcinoma/A 1eHoKapIIHHOMA 62 76.5

Total/Bcero 81 100.0
Table 3/Tabnuua 3
TNM (8t edition)
NO N1 N2 Total/Becero

TIMO 4 0 0 4
T2MO 11 1 1 13
T3MO 8 2 0 10
T4MO 18 8 1 27
Bcero 41 11 2 54
TOM1 2 0 2
T2M1 1 1 2
T3MI1 3 0 3
T4M1 6 11 17
Total/Bcero 12 12 24
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Table 4/Tabnuua 4
Surgical Extents

O6BbeMbl pe3eKuuni nevyeHn

Surgical procedure/Onepartust Frequency/Yacrora  Percentage/ITporeHt
Resection of EBD/Pe3exnust BHeTIe4eHOUHBIX JKeTIHBIX poTokoB (PBXKIT) 3 34
Mesohepatectomy/Me3oremaTsKToMust 4 4.5
ALPPS* 6 6.7
Fissural segmentectomy/ATunudaast pe3eKIus 7 7.9
Trisectionectomy/TpHrCeKIIMOHIKTOMUS 12 13.5
Anatomical segmentectomy/AHaTOMHYECKasT PE3EKIHS 21 23.6
Hemihepatectomy/I'emurenaTskroMust 36 40.4
Total/Bcero 89 100.0

* — Associated Liver Partition with Portal Vein Ligation for Staged Hepatectomy
Table 5/Tabnuua 5
Postsurgical complications

MNocneonepaunoHHbIEe OCNOXHEHUSA

Complication/OcroxaeHne Frequency/Yactora Percentage/ITporeHT
Biloma/bunoma 4 14.3
Internal bleeding/ BayTpennee kpoBoTeueHne 2 7.1
Respiratory failure//{pixaTenpHas HEAOCTATOYHOCTh 1 3.6
Bile fistula/2Kenunbii cuiy 10 35.7
Mesenteric ischemia/ Me3eHTepualbHbIi TPOMOO3 1 3.6
Wound infection/HarnoeHue onepannoHHON| paHbI 2 7.1
External bleeding/HapysxHoe kpoBoTeueHue 1 3.6
Acute intestinal obstruction/Octpast KumIedHast HePOXOAUMOCTh 1 3.6
Pancreonecrosis/[TankpeoHekpo3 1 3.6
Peritonitis/[TeputoHuT 1 3.6
Liver failure/TTedeno4nast HEJOCTAaTOYHOCTD 2 7.1
Pneumonia/ITaeBMoHMs 1 3.6
Renal failure/ITogednas HeOCTaTOYHOCTD 1 3.6
Total/Bcero 28 100.0

Table 6/Tabnuua 6
Individual lifetime in small groups of cases after liver resection

MHanBuayanbHas npoaomkuTeNbHOCTb XXMU3HU NOCe pe3eKuuii NneYeHn B MasbIx rpynnax HabniogeHun

Alive without tumor Died of tumor recurrence
Discase/3a601eBamue Frequency/ recurrence (term, months)/ (term, months)/
Yacrora  JKuBbl 6e3 mporpeccupoBanusi  YMEpIIH OT IPOrPECCUPOBAHMUS
(cpok, mec) (cpok, mec)
Benign liver pathology/ 3 10— 104.0

JloGpoKkavyeCcTBEHHAsI ITATONOTUSI IEYCHHU
Hilar cholangiocarcinoma/Omyxons Knarckuna 5 18.8; 73.4; 74.0 1.7 and 12.8
Metachronous metastases of kidney cancer/

3 31.0; 34.4; 88.8
MeTaxpoHHBIE METACTa3bl paKa MOYKH
Pancreatic ductal carcinoma/ 5 5 11.0 and 39.9
[IpoTokoBast KapIIHOMA MOHKEITYIOYHOH KEeJIe3bI
Pancreatic NET/ HOO nomkenyouHoit xene3s 1 30.1
Retroperitoneal tumors/ ’ 2.8 and 64.4
Omyxomny 3a0pIOMINHHOTO NPOCTPAHCTBA
Ovarian cancer/Pak sSsTIHUKOB 1 26.7
Gastric GIST/TUCO sxenyaka 1 4.2
Liver fibrosarcoma/®ubpocapkoma neueHu 1 6.8
No metastasis/
MertacTa3 B edeHb 0€3 BBISIBICHHOTO IEPBUYHOTO 1 8.9
ouara
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Fig. 2. The Kaplan—Meier curve of OS in the group of primary
liver tumors
Puc. 2. Kpmas obLuen BebkrBaemMocTu no metody KannaH—
Mertiepa y 60MnbHbIX C NEPBUYHBIMM OMYyXONAMU NEYeHN

Statistics 23 software. Such notifications as X = m
must be regarded as a mean £ SE for survival and a
mean £ SD for other descriptive statistics.

Results

From 10 to 17 (11 at the mean) liver resections
were performed in our center annually. Post-surgical
complications were registered in 28 (31.5 %) pa-
tients. These complications are presented in Table 5.
Six (6.7 %) of 89 patients died. Necrosis of the
hepatic-choledoch duct after standard hepatectomy
and hepaticojejunostomy insufficiency after left bile
duct resection that resulted in bile peritonitis were
causes of death in two patients. Two patients died
due to liver failure after the ALPPS procedure (n=1)
and right-sided trisectionectomy for the long-lasting
hilar CC complicated with obstructive jaundice and
cholangitis (n=1). One case of peritonitis appeared
as a result of stomach ulcer perforation. The patient
underwent a series of second laparotomies, but the
complication was not discharged. Mesenteric ischemia
was a sequel of persistent atherosclerosis. Four died
patients underwent surgery for mCRC, one for HCC,
and one for hilar CC.

Long-term outcomes were assessed in the other
83 patients. Survival in small groups (less than 10) of
patients is shown in Table 6. Kaplan-Meier survival
was estimated in groups of primary liver carcinomas
(n=10) and mCRC (n=48). The curve of OS in the
group of primary carcinomas is presented in Fig. 2.
Four of 10 patients with HCC/LCC died in the terms
from 2.4 to 14.4 months. Six patients were alive with-
out tumor recurrence at the follow-up time ranged
from 1.0 to 76.7 months. The median follow-up time
was 52.0 months.

The curve of OS in patients with mCRC is shown in
Fig. 3. The median follow-up time was 34.7 momths.
The median OS after liver resection was 36.8 months,
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Fig. 3. The Kaplan—Meier curve of OS in the group of mCRC
Puc. 3. Kpusas obLiew BbrkmBaeMocTun no metoay Kannan—
Mertiepa y 60nbHbIX MeTacTaTUYeCcKnM KOlopekTasnbHbIM pakoM

(95 % CI: 5.9 — 67.8). The 5-year survival rate was
34.5 + 10.8 %. There was no tumor progression in 14
(29.2 %) of 48 patients. Secondary liver metastases
appeared in 4 (8.3 %). In the other 30 (62.5 %) cases,
tumor recurrence including distant metastases in other
organs or multiple distant ones was revealed.

In the frame of this investigation the Cox regres-
sion analysis was performed. The following variables
were regarded as potential predictors: age, sex (male,
female), tumor localization (colon, rectum), ACT after
colorectal resections (yes, no), neoadjuvant CT prior to
liver resection (yes, no), ACT upon liver surgery (yes,
no). The single factor affecting OS was ACT after liver
resection (model y*=4.26; p=0.04; HR=0.40; 95 %
CI: 0.16-0.98). Curves of OS depending on ACT ap-
plication are shown in Fig. 4.

100,0%]

—ILiver resection + ACT / Pesekuua nevenn + AXT
—IILiver resection / Pesekyna nevenn
- Liver resection + ACT - censored /
Pesekuna nevenn + AXT - UeH3ypUpoBaHHbIE
- Liver resection - censored / Pesekuna nevenn -
UEH3YPUPOBAHHLIE
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0,0 20,0 40,0 60,0 80,0 100,0
Follow-up period, months / Bpemst HaG/moAeHHs, MeC.

Fig. 4. Kaplan—Meier curves of OS depended on ACT in the
group of mMCRC
Puc. 4. Kpusasi obLue BbXKMBAaEMOCTN MO METOAY
KannaH—Meiepa B 3aBMCMMOCTM OT aAblOBaHTHOWN XMMUOTEpa-
N1 y 6oMbHBIX MeTacTaTM4eCKUM KOropeKTanbHbIM pakom
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The median survival time with/without ACT after
liver resection was 54.5 (95 % CI: 14.5-94.5) vs 21.8
months (95 % CI: 14.2-29.4), respectively. The 5-year
survival rate in the group of ACT was 44.8 £ 12.9 %.
In the group of patients without ACT, the 5-year sur-
vival rate was 0 % . After liver resection ACT was not
applied to 15 patients due to surgical complications
(n=9) and previous preoperative CT (n=6).

Discussion

Performing liver surgery in high-volume centers
only remains a controversial point [11]. As per some
investigations [4], personal surgical experience, initial
patient’s condition and a comorbidity level are more
important influencing factors. Besides, some specific
and quite satisfied results of low-volume centers con-
tribution were published [12]. In our own opinion,
a high level of surgical team rapport, affinity for
single surgical modality, a stable patient stream, and
performing up to 15 resections annually may provide
proper skills among surgeons and anesthetists, on the
assumption that the center deals with other high-tech
operations in the same field.

Almost all types of standard anatomical liver resec-
tions are presented in our series, whilst 58 (65.2 %)
procedures were large (including 4 or more segments).
FLR calculated as 10 g of liver parenchyma per 1 kg
of human body weight was considered to be absolutely
acceptable. Unfortunately, such proportions could not
be always obtained. Taking into account that majority
of our patients who underwent large liver resections
had received CT earlier, we regarded FLR as large as
40 % of the liver volume to be minimally valid [9].
Simple portal vein ligation (during staged colorectal
surgery), embolization of the portal vein with subse-
quent chemoembolization of the hepatic artery, the
ALPPS procedure were employed for induction of
FLR hypertrophy [13, 14]. We believe that ALPPS
is the most efficient inductor of FLR hypertrophy.
Nevertheless, interest in ALPPS is declining nowa-
days due to a high risk of post-surgical complications
and concurrent development of very safe non-inferior
endovascular interventions [14]. We did not observe
adverse effects after endovascular embolization or
simple portal vein ligation. After 6 ALPPS procedures
presented there were 3 bile leakages. The left bile
duct injury required re-intervention in 1 case. The
origin of bile leakage remained unknown in 2 patients
as the complication was discharged by prolonged
draining. Liver failure resulted in lethal outcome in
1 of 6 ALPPS’s. On the whole, we consider ALPPS
to be acceptable especially in the case of bi-lobar
liver damaging that requires trisectionectomy associ-
ated with 1-2 metastasectomies of FLR [8]. In one
case we performed ALPPS after inefficient portal
embolization.

Transplantation techniques such as resection and
plasty of afferent and efferent vessels were applied to
4 patients [15]. All resections were performed under
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normothermia. We did not observe specific complica-
tions after such procedures.

Several authors reported the rate of post-surgical
complications vastly ranging from 4.1 to 47.7 %
[16]. In our series this item was as high as 31.5 %.
As per Table 4, specific complications (bile leakage,
bleeding, liver failure) constituted 64.3 % (18 of 28),
whilst bile leakage predominated — 50.0 % (14 of
28). Re-intervention for bile leakage was performed
in 4 patients; in two ones the complication was man-
aged. The other 10 bile complications were cured
by prolonged draining or US-navigated punctures.
Parenchyma leakage was the most probable cause of
these bile leakages. In general, the rate and set of post-
surgical side events coincides with those reported by
other authors [1, 16, 17].

Our colleagues announced the post-surgical mor-
tality range from less than 1.0 % to 10.0 % [16]. We
consider our own mortality 6.7 % to be high. However,
2 of 6 patients died due to comorbidity progression
(stomach ulcer perforation and mesenteric ischemia).
One death was caused by escalation of purulent
cholangitis and liver failure developed before liver
resection. This severe condition was a sequel of long-
lasting non-drained obstructive jaundice and portal
vein compression in the patient with hilar CC. Hence,
this patient underwent surgery for life-threatening
disease. Hence, only 3 patients died due to specific
post-surgical complications. We believe the initial
status of patients and the high rate of comorbidity
undermined the level of mortality in our series. Be-
sides, medical centers of the 3" level in the Russian
Federation cannot select patients most of the time,
which adversely affects mortality. Other authors have
analogous inference [4, 11].

In terms of long-term outcomes, all patients with
benign pathology were expectedly cured successfully
and stay alive without pathology progression.

Among 12 patients whom liver resection is not
strongly prescribed to by clinical guidelines (neither
mCRC nor hepato-biliar tumors), 8 demonstrated
satisfied OS ranged from 31.0 to 88.0 mo under con-
dition of additional drug therapy (Table 6). With the
limited amount of such tumors we could not carry
out a detailed controlled trial and draw strong con-
clusions. However, these results are believed to be a
reason for individual planning of standard low-risk
surgery if liver oligometastatic nature of the tumor is
scrupulously proven.

Extrahepatic CC is regarded as a rare and very ag-
gressive tumor associated with a poor prognosis. R0
resection is the only comprehensive curative option.
Nevertheless, due to unfavorable site resectability of
the tumor is low, post-surgical complications develop
in 40-70 %, and surgical mortality is ranged within
5-15 % [18]. Even if RO resection is accomplished,
the incidence of tumor recurrence remains as high as
50-70 % and 5-year OS is as low as 1040 % [18].
We presented the small series of extrahepatic CC
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consisting of 6 patients. Excepting Bismuth I tumors
all patients had large liver resections with resection of
extrahepatic bile ducts. One patient died after surgery
due to progression of tumor complications (discussed
above). Two died because of early tumor recurrence.
Three patients are still alive without evident tumor
whereas two have been alive for more than 5 years.
HCC and LCC were not multiple in our series
either, that is why they were included in one common
group of primary liver carcinomas. HCC expectedly
prevailed over LCC (8 of 11 cases) [19, 20]. Only one
patient had liver cirrhosis as the background of the
cancer. The OS median was not obtained among 10
survived patients. We think the present results coincide
with those reported by colleagues [19, 20].
Undoubtedly, long-term outcomes of mCRC surgi-
cal treatment are of great interest because this carcino-
ma constitutes the largest group of liver resections [3,
17]. All our patients underwent staged surgery whilst
current meta-analyses do not substantiate significant
OS differences after simultaneous or staged procedures
(HR=0.97 (95 % CI: 0.88-1.08) with contemporary
decreasing of hospital stay by one week (MD=-6.27
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BKINAl ABTOPOB

YuuepatoB JIMutpuii AuapeeBny: pazpadoTka KOHIECIIINH HAyIHOI paboThI, cTaTHCcTHYecKast 00paboTka, popMupoBaHne qu3aitHa
HCCIEA0BAHNS, KPUTHIESCKUH IIEPecMOTpP ¢ BHECEHHEM [IECHHOTO HHTEIUICKTYaIbHOTO COAEPIKAHMS, OM00pEHHe ITyOIHKaIUH.
Kanentbe Bsiueciap BragumupoBuu: c6op nadopmanmm, o6padboTka pe3yasTaToB HCCIEIOBAHMS, KPHTHUSCKHH TEPECcMOTP C
BHECEHHEM I[EHHOTO HHTEIIICKTYaIbHOTO COAEPKAHNs, ON0OpeHHe ITyOINKaInH.

I'nyxoB Aprem EBrenbeBuu: c6op mH(pOpManum, o0padoTka pe3yabTaToB HCCICIOBAHMS, KPUTUUSCKUN IIEPEecMOTP C BHECEHHEM
LIEHHOTO MHTEJUIEKTYaIbHOTO COAEPKAHNs, ON00OpEHHe ITyOINKaInH.

CeausepcroBa Oubra MuxaiijioBHa: pa3pa0doTka KOHIIEIIINH HAYyTHOH paboTHI, cTaTUCTHYEeCKast 00paboTKa, hopMHUpOBaHHE TU3aliHA
HCCIIE0BAHNSI.

Poauna MNumaa AnexcanaposHa: c60op nHpOpMaImy, 00paboTKa Pe3yIbTaTOB HCCICAOBAHMS.

L piranosa Mapust Biagumuposna: c6op napopmanun, o6padoTka pe3ylisTaToB HCCICOBAHNS.

QDunancuposanue

Omo uccredosanue ne nompe606ano OONOIHUMENbHOO0 YUHAHCUPOBAHUSL.
Kongpnuxkm unmepecos

Aemopbl 3aa61510m 00 OMCYMCMEUY KOHGIUKIMA UHMEPECO8.
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ARTIFICIAL INTELLIGENCE IN COLORECTAL CANCER:
A REVIEW

Gurjeet Singh
Lords University, Chikani, Alwar, India

Abstract

The study objective: the study objective is to examine the use of artificial intelligence (Al) in the diagnosis,
treatment, and prognosis of Colorectal Cancer (CRC) and discuss the future potential of Al in CRC. Material
and Methods. The Web of Science, Scopus, PubMed, Medline, and eLIBRARY databases were used to
search for the publications. A study on the application of Artificial Intelligence (Al) to the diagnosis, treatment,
and prognosis of Colorectal Cancer (CRC) was discovered in more than 100 sources. In the review, data
from 83 articles were incorporated. Results. The review article explores the use of artificial intelligence (Al)
in medicine, specifically focusing on its applications in colorectal cancer (CRC). It discusses the stages of
Al development for CRC, including molecular understanding, image-based diagnosis, drug design, and
individualized treatment. The benefits of Al in medical image analysis are highlighted, improving diagnosis
accuracy and inspection quality. Challenges in Al development are addressed, such as data standardization and
the interpretability of machine learning algorithms. The potential of Al in treatment decision support, precision
medicine, and prognosis prediction is discussed, emphasizing the role of Al in selecting optimal treatments and
improving surgical precision. Ethical and regulatory considerations in integrating Al are mentioned, including
patient trust, data security, and liability in Al-assisted surgeries. The review emphasizes the importance of an
Al standard system, dataset standardization, and integrating clinical knowledge into Al algorithms. Overall,
the article provides an overview of the current research on Al in CRC diagnosis, treatment, and prognosis,
discussing its benefits, challenges, and future prospects in improving medical outcomes.

Key words: artificial intelligence (Al), deep learning (DL), machine learning (ML), diagnosis, treatment, CRC.

WCKYCCTBEHHbIA UHTENNEKT
NMPU KOJIOPEKTAJIbHOM PAKE: OB30P

Gurjeet Singh
Lords University, Chikani, Alwar, India

AHHOTauus

Llenb nccnegoBaHus — oLeHKa BO3MOXHOCTEN MCMNOMb30BaHNSA UCKYCCTBEHHOro uHTennekrta (M) B ana-
rHOCTVIKE, NEeYeHNN 1 MPOrHo3npoBaHuKM KoropekTansHoro paka (KPP), a Takke obcyxaeHne noteHumana N
B NneveHunn KPP. MaTtepuan n metoabl. lNpoBefeH Nnouck Hay4HbIx nybnukauui B nonckosbix cuctemax Web
of Science, Scopus, PubMed, Medline n eLIBRARY. Bbino npocmoTpeHo 6onee 100 MCTOYHMKOB NO Npume-
HeHuno VI ans gnarHocTukum, nevenns n nporHosnposaHus KPP. B 0630p BkntodeHbl AaHHble 13 83 ctaTen.
PesynbTaTthbl. NpoBefeH aHann3 nutepaTtypbl, NOCBALIEHHON NPUMEHEHUIO UCKYCCTBEHHOTO MHTENneKkTa
B MeguuuHe, ocoboe BHMMaHWE yoeneHo ero UCnofib30BaHUKo Mpy KornopekTansHom pake. ObcyxaatoTcs
atanbl pa3sutua N npu KPP, Bkntovas MonekynsapHyto Bepudmrkaumio, nyyeByto ANarHOCTUKY, pa3paboTky
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nekapcTs 1 nHavMBuayanoHoe neyexuve. MNogyepkHyTol npenmyllectsa I B aHanuse meamuUMHCKUX M30-
OpaxeHuir, Taknx kak KT, MPT n M3T, 4yTo noBbIWAET TOYHOCTb AMArHOCTUKMA. PaccmartpuBaroTcsa Takue
npobnembl passutua U, kak ctaHgapTMsaums AaHHbIX U MHTEPNPETMPYEMOCTb anropyuTMOB MaLLWHHOTO
0by4enus. MNogyepkmBaeTtcsa ponb VI B BbIGOpe onTUManbHOM TaKTUKM NEYEHNST U NOBbILEHUN 3 eKTmB-
HOCTW XMPYPruyecKoro BMeLLaTenbCTBa. YUMTHIBAOTCA 3TUYECKMe U HopMaTuBHble acnekTtel W, Bkntovas
[oBepue naumeHToB, 6€30MacHOCTb AaHHbIX M OTBETCTBEHHOCTb B MPOBEAEHMM Onepauuii C UCNONb30BaHNeEM
MW. ObeyxpatoTes npenmyLiectsa MIW B AnarHoctuke, NevYeHrmn n nporHo3npoBaHnm KONopeKTanbHOro paka,
npobrnembl 1 NepCcneKkTMBbI YyyLLEeHWs Pe3yrnbTaToB NeYeHns.

KnioyeBble crioBa: UCKYCCTBEHHbIN MHTENEKT, rNy6okoe o6y4yeHne, MallMHHOE Oby4eHne, ANarHocTuka,

rneveHue, KONopeKTanbHbIN pak.

Introduction

Heavy scientific and engineering calculations have
transitioned from being done primarily by the human
brain to being done more rapidly and precisely by
computers since the invention of the computer. With
the advancement of computer science and technology,
artificial intelligence (AI) has progressed quickly.
Al is a broad phrase that refers to computer simula-
tion, decision-making, language comprehension,
problem-solving, voice and image recognition, and
other «intelligent» functions that people accomplish
[1-2]. Machine learning (ML), deep learning (DL),
anti-learning, quasi-supervised learning (QSL), and
active learning (AL) are the several types of Al
[3-6]. ML is a type of Al algorithm that adjusts and
improves itself using statistical approaches [2]. ML
generates algorithms for assessing data and learning to
anticipate models, implying that the decision-making
process is data-driven with as minimal human interac-
tion as feasible [3, 7]. The model developed by ML
can be utilized to predict the clinical phenotype as an
independent executable system [8]. Support vector
machine (SVM), neural network (NN), random forest
(RF), decision tree, and regression analysis are all es-
sential technologies in machine learning [9—13]. ML
is split into supervised learning, unsupervised learn-
ing, and semi-supervised learning (SSL) based on the
association of class labels [7, 8]. The most common
applications of supervised learning are classification
and regression issues. For a cluster, density estima-
tion, and dimensionality reduction, unsupervised
learning is used [8]. When unlabeled data is coupled
with a small quantity of labeled data, SSL can greatly
increase learning accuracy [14]. At the moment, super-
vised learning is a key component of Al and machine
learning in the medical industry [1]. Because it takes
into account the patients' features, supervised learning
produces more accurate outcomes than other Al tech-
niques [9]. DL is a type of advanced machine learning
(ML) based on an artificial neural network (ANN) [1],
which is inspired by the biological properties of the
human brain, particularly the connections between
neurons [1, 3]. DL can not only locate lesions, provide
differential diagnostic recommendations, and create
basic medical reports automatically, but it can also
learn on its own, i.e., crucial characters and amounts
can be extracted without a manual indication if training
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data is provided [3]. DL also aspires to replicate the
brain's learning process and process massive amounts
of high-dimensional data [15]. QSL is a statistical
learning technique that eliminates the need for human
tagging of normal and malignant tissue samples in
classical supervised learning and significantly lowers
expert intervention [4]. In most cases, machine learn-
ing requires a huge number of annotated training sets,
which are costly to produce. Al helps to reduce the
amount of the needed annotation set and creates a more
accurate categorization model [6]. In certain studies,
the anti-learning strategy outperformed a set of ML
algorithms in predicting the stage of colorectal cancer
(CRC) from immunological characteristics [5]. CRC
is the second most common cause of cancer death in
men and the third most common cause of cancer death
in women [16]. Colonic polyps, which can cause 80
percent to 95 percent of CRC [17], can be discovered
and rejected in the precancerous stage by the screening
technique, which can help prevent CRC development
[18]. Despite the fact that early and thorough screening
can reduce cancer incidence and mortality, patients
avoid CRC screening because of the difficulty and cost
[18-20]. Imaging diagnosis, endoscopy, and pathology
diagnosis are the three main approaches for diagnos-
ing CRC. Endoscopic treatment, surgical treatment,
and pharmacological treatment are the three types
of treatment available. Lymph node dissection is not
necessary intra-operatively if lymph node metastases
are not established preoperatively [21]. Because Al
can learn from a vast data collection, it has a lot of
diagnostic potential. Al outperforms medical expertise
and known biomarkers in the clinical setting [9]. The
use of Al in the diagnosis, treatment, and prognosis
of CRC will be discussed in this paper.

Use of artificial intelligence

in diagnosis of CRC

Deep Learning in Imaging Diagnosis

Clinical diagnosis and treatment of CRC can be
aided by the DL intelligent assistance diagnosis system
[22]. The nature of the selected area (cancerous or non-
cancerous) is usually determined by the informative
aspects of the known prospective (cancerous) structure
in a computer-aided diagnosis (CAD) system [23].
Visual signals (CAD markings) related with possible
pathology can aid radiologists in diagnosing CRC.
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In addition, computer-assisted detection (CADe) can
help pinpoint the site of the disease and whether the
aberration is benign or malignant. Doctors must finally
determine whether or not to “trust” the CAD mark,
regardless of the outcome [24]. High detection sensi-
tivity and a low false-positive rate (FP) are essential
for radiologists to approve the clinical use of CAD
systems [23]. Other colorectal pathological morpholo-
gies, aside from polyps and cancer, are uncommon,
which may explain why CAD solutions for computed
tomography colonography (CTC) have emerged so
quickly [25]. Although CTC CAD enhanced sensitivity
in detecting polyps without reducing specificity, the
lesions mistaken for false-negatives were substantially
larger and irregular [24-26]. According to Regge et al.
[24], the difficulty of characterisation (irregular and flat
shape) was the main factor of radiologists’ rejection
of true positive CAD results. Despite the fact that the
consequences of CRC misdiagnosis are more worse
than those of polyp misdiagnosis, research into CADe
for CRC in CTC is currently limited [27].The absence
of research on the detection characteristics of early
CRC [28] and the fact that efficiently distinguishing
masses from normal colonic anatomy based on the de-
sign aspects of mathematical pictures [27] may be the
reasons for this. Taylor et al. [28] gathered morphologi-
cal data of flat tumours by finding tumours in order to
distinguish tumours from normal tissue structure, and
discovered that the CAD method paired with CTC was
relatively successful for diagnosing flat (non-polypoid)
cancer. CAD can increase picture interpretation speed,
locate polyps missed by specialists, reduce variability
between observers, and improve polyp detection sensi-
tivity [29, 30]. The increase in FP created by CAD, on
the other hand, may diminish efficiency [25]. In CTC,
deep transfer learning can considerably improve polyp
detection accuracy [31]. Because the CADe system
may employ virtual intra-cavity images of polyps to
change the deep convolutional NN (DCNN) trained on
millions of non-medical images, the DCNN can detect
polyps [31]. Using a visualization method in CTC, it
can considerably increase the diagnosis of polyps for
unskilled clinicians. The visualization approach, when
used in conjunction with the CAD system, can reduce
radiologists’ interpretation time and improve the de-
tection of colon cancers in CTC [32]. Van Wijk et al.
[33] proposed a method for evaluating polyps larger
than or equal to 6 mm by measuring the protrusion of
candidate objects in a scale adaptive approach, with
a sensitivity of 95 %. It was thought that determining
the size of polyps, rather than the shape, could lower
the likelihood of missed identification of big polyps
[33]. The CTC dataset analyzed by the CAD method
was obtained from polyp patients by Kim et al [34].
The CTC dataset was created to describe the lumpy
structure that extends into the lumen, and it was able
to detect large polyps (>6 mm) with high sensitivity
and acceptable FP. Nappi et al. [35] created a CADe
approach to detect the location of colonic polyps based
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on volume and form features, and utilized this method
to evaluate serrated polyps confirmed by colonoscopy
and biopsy. The method’s detection accuracy was
substantially higher than that of the old CADe system,
according to the results [35]. As a result, the use of
CAD diagnostics has a bright future. However, more
data sets and effective annotations are still required to
improve Al diagnosis accuracy [24]. For classifying
the contrast enhancement time, the best portal venous
phase timing recognition scan was chosen, which may
assist assess the radiologic properties of the tumour
and evaluate the efficacy of patients with advanced
CRC [36]. Soomro et al. [37] discovered that three-
dimensional (3D) fully convolutional NNs combined
with 3D level-set had a higher sensitivity in the seg-
mentation of CRC on magnetic resonance imaging
(MRI) than 3D fully convolutional NNs alone, which
aided in the diagnosis of CRC. The 3D full collabora-
tive network architecture based on DL may segment
CRC more accurately and effectively than other ap-
proaches in 3D-T2 weighted MRI [38].The use of a
faster region-based convolution NN (Faster R-CNN)
in a high-resolution MRI picture of rectal cancer has
a high accuracy in evaluating tumour borders [39, 40].
One of the most important elements influencing CRC
patients’ treatment decisions is the circumferential re-
section margin. In MRI images of CRC, Joshi etal [41]
developed an automatic computation and visualization
method of circumferential resection margin distance
to partition the middle rectal fascia, corresponding
tumour, and lymph node into various sections. The
shortest cut edge was automatically analyzed using
segmentation, and the findings were nearly equal to
the experts’ assessment [41].

DL in Pathological Diagnosis

CRC is virtually completely treatable if caught
early. However, because a double evaluation of the
biopsy and the colonoscopy picture is necessary to
obtain an accurate diagnosis, the cost of diagnosis
has doubled [42]. As a result, the usage of DL and
automatic image analysis in pathology is expanding,
which is referred to as the pathology's third revolution
[43]. Although automated coding in DL is useful for
extracting multi-layer picture characteristics and deep
NNs can categorize them, training artificial neurons
takes a long time [44]. In pathological image analy-
sis, convolutional NN (CNN) is a common method.
CNN provides the advantages of convenience for
end-to-end learning (CNN learning parameters and
representations are designed manually), flexibility, and
high capacity when compared to other approaches [1].
The colour space used for recognizing cancer tissue
is critical since it has a significant impact on the clas-
sification model's effectiveness. The tissue classifica-
tion of distinct colour spaces is analyzed using CNN.
S. Tiwari demonstrated that the hue, saturation, and
value (HSV) colour space was more suitable for cancer
tissue classification than any other colour model [45].
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It's difficult to detect and classify nuclei in pathological
pictures of cancer tissues stained with hematoxylin
and eosin (H&E) because of cell heterogeneity, tex-
ture, and cell contact complexity [46, 47]. For nuclear
detection, a space-constrained CNN based on DL was
developed, which could allow for quantitative study
of tissue components and clarification of the tumour
microenvironment. Furthermore, when paired with
CNN, the neighbour ensemble predictor was able to
effectively forecast the discovered nuclear markers and
classify the nuclei [46]. Despite the fact that qualitative
and quantitative study of histopathological pictures
can clarify the tumour and explore alternative cancer
treatment choices, cell heterogeneity makes it difficult.
When Faster R-CNN was applied in feature extraction,
Zhang et al. [48] demonstrated that it had good accu-
racy and a lower cost of time, giving a valuable quan-
titative analysis group for pathological practice. CNN,
which is frequently used to analyze histopathology
pictures, solely works on the histological images itself,
ignoring the stain degradation. In colon cancer, Xu et
al. [49] developed a new model based on DCNN for
classifying H&E and immunohistochemical images of
epithelial and stromal cells. The DCNN-based model
consistently outperformed the old hand-made model
in discriminating stromal from epithelial cells. The
malignant degree of adenocarcinoma is determined
by the appearance of glands and nuclei. The correct
identification and segmentation of the histological
picture, which is required for quantitative diagnosis,
is difficult due to appearance fluctuation, high resem-
blance, and tissue degradation. Chen et al. [50] aimed
to improve identification and segmentation accuracy
by using a depth profile awareness network that could
output an accurate probability map of histology items
and draw clean contour lines. The field of digital
pathology is relatively new. Pathologists may benefit
from the growth of digital pathology by improving
the quality of routine pathological operations [51].
The CAD system, which is founded on the premise
of extracting histopathological traits that pathologists
think relevant, is critical to the advancement of dig-
ital pathology. The existence of these characteristics
was then quantified using computer calculations [52,
53]. There are two major phases to obtaining a CAD:
The automatic segmentation of tumours in the H&E
staining histological image and tumour segmentation
of the complete section image in the histological sec-
tion [54]. Qaiser et al. [54] discovered that tumour and
non-tumor plaques exhibited unique homology, and
used connectivity between nucleuses to demonstrate
the strength and relevance of persistent homology.
Persistent homology maps (PHPs) were presented as
a tool for distinguishing tumour from normal areas
by imitating the unusual properties of tumour cell
nucleus [54]. Other approaches, including classic CNN
[54], are outperformed by PHPs. Two distinct tumour
segmentation strategies are proposed: faster targeting
without sacrificing accuracy and improved targeting
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accuracy. Competition algorithms were demonstrated
to be inferior to the combination of PHPs and CNN
features [54].

DL in Endoscopic Diagnosis

Colonoscopy is a standard procedure for detect-
ing polyps in the colon. CRC incidence and mortality
rates can be reduced by detecting and eliminating
adenomatous polyps [16]. Al is required to improve
machine performance and diagnosis accuracy, as
well as to reduce operator variability and aid rapid
treatment decision-making [2]. Furthermore, Al has
the potential to enhance adenoma detection rates and
lower polypectomy costs [55]. The effectiveness of
colonoscopy inspection is influenced by the quality of
intestinal preparation [56]. When faecal leftovers are
present in the colon, the rate of polyps being ignored
increases. Although the endoscopic image diagnosis
programme based on CNN has produced positive re-
sults, the quality and quantity of training data is critical
for its diagnostic ability [3, 57]. The use of CNN in
conjunction with a colonoscopy technique is predicted
to increase polyp identification rates and accuracy
[58]. Zhou et al. [56] created a CNN-based system
that was trained using images from colonoscopies. The
system was proven to be more reliable than endoscopic
physicians in diagnosing CRC in a human-machine
competition. Taha et al. [59] proposed a DL solution
for polyps from colonoscopy, which included a feature
extraction pre-training architecture and the traditional
SVM classifier.The method beats previous models in
the early screening of CRC [59] because it avoids the
high computational complexity and resource needs of
CNN. Yao et al. [60] demonstrated that the RGB and
HSV colour spaces could accurately characterize the
frames in colonoscopy recordings. By incorporating
prior knowledge based on vision into the data collected
by DL, the model's efficiency could be improved. As
aresult, a feature extraction technique in HSV colour
space was developed to increase diagnosis accuracy
while lowering costs [60]. By wiping the mucosal wall
and reexamining the hurried segment, McNeil et al.
[61] suggested an automatic quality control system
based on DCNN for increasing colonoscopy qual-
ity. The technology has the potential to boost polyp
identification rates, which is important for early CRC
diagnosis and prevention. Traditional colonoscopy has
a missed diagnosis rate of up to 25 % [62, 63], owing
to a lack of depth information, inter-observer vari-
ance, and contrast on the colon's surface [63, 64]. In
endoscopic video, computer-aided technology is criti-
cal for polyp diagnosis. In the evolution of algorithm
performance, the method based on DL takes the lead
[65]. Minimizing the FP of colonic polyps is a diffi-
cult objective for CAD [66]. To estimate depth from
endoscopic pictures, Mahmood et al. [64] developed
a hybrid depth learning and graphics model based
approach. Simultaneously, they generated training
photos with the texture-free colon model and trained
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the model with those images [64]. With a relative error
of 0.164, the system was able to estimate the depth of
virtual data, which helped to improve the CAD system
and locate lesions [64]. Komeda et al. [67] thought
CNN had the advantage of learning from vast data and
resulting in high precision and quick processing time,
therefore they created a CNN-CAD system to analyze
endoscopic images retrieved from colonoscopy [67].
The CNNCAD method was found to be useful for
the quick diagnosis of colonic polyps and to facilitate
the decision-making process for colorectal polypec-
tomy after analysis and cross-validation of 1200
colonoscopy cases [67]. The CAD method (dubbed
RYCO) offered the promise for speedy and accurate
computer-aided polyp detection in colonoscopy when
compared to existing algorithms. The colonoscopy im-
age was fine-tuned using the quick target identification
algorithm ResYOLO, which was pre-trained using a
huge non-medical image database. Simultaneously,
the temporal data was integrated by a tracker called
Efficient Convolution Operator to boost ResYOLO's
detection performance. RYCO might directly clarify
the geographical characteristics of colorectal polyps
and improve colorectal polyp detection effectiveness
[68]. The optical diagnostic technique established by
CNN [69] was proposed to distinguish stage T1b and
Tis/T1la CRC. The early CRC digital images without
magnification and under a pure white light endoscope
were chosen as the training dataset by Zhu et al. [69].
122 early CRC pictures were utilized to evaluate di-
agnostic performance at the end of the training phase.
The findings revealed that optical diagnoses using
CNN had a high sensitivity but a low specificity, which
was not the case with humans [69]. Polyp diagnosis in
colonoscopy video was difficult due to variations in
polyp size and form [70]. The Faster R-CNN, on the
other hand, may lower the risk of polyp loss during
colonoscopy [65]. Akbari et al. [70] also presented
a CNN-based fully convolutional network (FCN)
method for polyp segmentation. They executed suc-
cessful post processing for the probability map created
by the network during the test phase. The approach was
tested using the CVC-ColonDB database. As a result,
FCN was able to obtain more accurate segmentation
findings [70]. 3D-FCN exhibited a better recognition
ability and could learn more representative spatiotem-
poral elements from colonoscopy footage than FCN
[71]. Felfoul et al. [83] created a nanorobot capable
of delivering medications to cancer cells. The robot
detected hypoxia and the time endoscopic image diag-
nosis support system is to apply Al during colonoscopy
without interfering with any doctor's work [72]. White
light endoscopy alone can be used to perform real-time
optical detection and analysis of polyps using the DL
approach [73]. Endoscopists can use a real-time au-
tomatic polyp identification technology to swiftly and
accurately diagnose lesions that could be adenomas
[16]. Small-scale colorectal polyps can be resected
and discarded thanks to the precision of endoscopic
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differential diagnosis [74]. Lund Henriksen et al. [74]
investigated a system for automatic polyp detection to
aid and automate the inspection procedures in order
to alleviate the high cost, long time consuming, and
patients' pain. When stochastic gradient descent was
utilized as the training optimizer, the detection rate
increased but the number of FP remained relatively
consistent [74], as compared to root mean square
propagation, stochastic gradient descent, and adaptive
moment estimation. Tissue biopsy remains the gold
standard, despite the fact that visual biopsy is a promis-
ing field. Optical biopsy results will be influenced by
whether the surface microstructure accurately repre-
sents the histological properties of lesions [2, 16, 75,
76]. The widespread use of microscopic technologies
in clinical practice, particularly the combination of
virtual chromoendoscopy and microscopic imaging,
has heightened interest in the field of optical biopsy
[77]. Using established optical evaluation criteria,
endoscopists may consistently detect and differentiate
microadenomatous and hyperplastic polyps [78]. The
development of CAD and Al algorithms may be able
to overcome the major drawbacks of ocular biopsy
and modify the way colorectal lesions are treated [77,
79]. Because of its great resolution, endocytoscopy
is a useful approach for thorough diagnosis of CRC
[76]. By evaluating the nucleus, crypt structure, and
microvasculature in an endoscopic picture, Kudo et al.
[80] created an Al-based system called EndoBRAIN
that could identify the colon tumour. EndoBRAIN's
initial training was accomplished out using endoscopic
pictures. Endoscopists' diagnostic efficiency and Endo-
BRAIN's diagnostic performance were evaluated ret-
rospectively. The results suggested that EndoBRAIN
could improve diagnosis accuracy [80].

Discussion

In the domains of computer, internet, and auto-
mobile engineering, artificial intelligence (Al) plays
a critical role. “Personalization, accuracy, minimal
incursion, and remoteness” [81] are the four primary
paths of future medical growth. In medical, Al is first
demonstrating its benefits in disease diagnosis, therapy,
and prognosis. CRC is one of the most common hu-
man malignancies, and early detection and treatment
have a significant impact on prognosis. The stages of
Al development for CRC include: (1) understanding
cancer at the molecular and cellular levels through DL;
(2) assisting in the diagnosis of CRC based on images
and pathological specimens; (3) clinical drug design
and screening; and (4) promoting individualization of
CRC diagnosis and treatment [81]. Imaging diagnosis
and pathological diagnosis are the two main types of
CRC diagnosis. The majority of the imaging datasets
is objective and has a high level of information stand-
ardization. By extracting characteristics from experts,
comprehensive picture training, generating classifica-
tion rules, and establishing mathematical models, the
CAD system based on DL enables the automatic analy-
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sis and optimization of a variety of images. Second, Al
aids in the examination of medical images. Auxiliary
judgement results can be swiftly generated because to
fast picture processing and analysis. The rate of missed
diagnoses can be reduced with high sensitivity. The
quality of the basic inspection can be improved by
using expert knowledge and quantitative data analy-
sis. Third, many digital sections of CRC have been
amassed in clinical pathology, and some have been
preliminarily created using image recognition and DL
technologies. However, Al cannot be divorced from
its auxiliary role at this time. At the functional level,
Al applications mostly comprise disease diagnosis and
treatment decision assistance. In treatment decision
support, the development of illness diagnosis support
is active. Advanced technologies are becoming more
integrated with medicine, and they are gradually be-
coming more important in aiding diagnosis and early
detection of serious diseases. Although Al is quickly
evolving, it is still in its infancy and faces numerous
development roadblocks. For starters, Al development
overemphasizes “probability association,” because
diseases always exist in uncharted territory. Image Al
progress hinges on the ability to mix data and medical
knowledge. Second, training Al-based DL necessitates
alarge amount of label data. Although labelled data has
a greater impact on training results than algorithms,
obtaining high-quality data for training is a major chal-
lenge. Third, there is a lack of image data standardiza-
tion. In different hospitals, the level of imaging system
interaction functioning is low. Furthermore, each imag-
ing system’s datasets are dispersed across the country
with little interaction. Fourth, data annotation is quite
challenging. Al training necessitates a big amount of
labelled picture data, and annotation necessitates a
significant amount of manual labour, both of which
have a direct impact on the training results. Meanwhile,
the “black box” issue with ML poses a number of
clinical problems. ML can aid in the interpretation of
imaging and pathology images, as well as the recom-
mendation of diagnostic and treatment options and the
prediction of prognosis. The clinical implementation
of Al technologies, however, has been delayed due
to the “black box” problem. It is vital to improve the
interpretability of machine learning algorithms in order
to advance Al medicine. The “black box” problem
can be solved gradually by including modest steps of
biological interpretation and clinical knowledge into
the ML algorithm. Data preparation is required to com-
plete the standardization process, which necessitates
the integration and fusion of disparate data sets such
as photographs, physiological data, and information
texts. Simultaneously, automatic software analyses
and extracts a vast number of elements from medical
imaging data, including texture analysis, form de-
scription, and other quantitative indicators. Surgery
and chemotherapy are the most common therapies
for CRC. Individual precision medicine is enabled by
Al, which selects optimal treatment methods based
on big data analysis and comparison. At the same

104

time, the advancement of robot technology ensures
that surgery will be performed with high precision
and that chemotherapy medications will be targeted
precisely. However, the quality of data collected is
insufficient to allow Al to make treatment decisions on
its own. The complexity of the human body also slows
down Al’s operational analysis and decision-making.
Furthermore, due to their high cost, robots cannot be
widely deployed. Patients are frequently concerned
about the unknown survival period following surgery,
so providing a defined survival term might alleviate
this psychological burden. Through patient informa-
tion, surgery, and pathology, Al can forecast survival
time and recurrence risk, as well as advice patients’
prognosis and nursing. As a result, high-quality, pre-
cise data as well as standard operational criteria are
necessary. To put it another way, the accuracy of risk
prediction is determined by the quality of prognosis
data, which is determined by the quality of data created
by diagnosis and therapy. The information available to
clinicians is growing increasingly complex as diagnos-
tic technology advances. In terms of treatment, new
medications are being created all the time, as well as
novel treatment schemes and approaches. It is difficult
for busy professionals to find the time and energy to
gather, filter, and apply data. With the advancement of
Al technology and image recognition, as well as other
areas, Al will play an increasingly crucial role in CRC
diagnosis and therapy. As a result, the development of
an Al standard system will be a high priority in the
future. The standardization of pictures, characteris-
tics, medical record data, and other datasets will help
doctors diagnose and treat patients more accurately.
DL and ML will be fully integrated to allow robots
to perform surgery on their own. Medical services
involve not just medical technology but also mental
health counselling. Robots will provide nursing and
change the psychological condition of patients in
the future. However, in order to properly deploy Al
robots in today’s medical context, moral and ethical
considerations must be carefully explored. Various
governments have attempted to set Al development
ethical, legal, and regulatory compliance criteria.
However, there are other obstacles to overcome before
Al robots are totally accepted. To begin, patients’ trust
and acceptance will be crucial in the development of
Al robotic surgery. In many non-surgical applications,
the “black box” has minimal theoretical transparency.
Lack of openness in the medical area undermines doc-
tors’ and patients’ trust in and adoption of Al. Second,
the safety of Al-assisted robotic surgery remains a
major worry. Patient information security, network
security, robot autonomy, and machine failure are all
issues that must be addressed in the development of
Al robot surgery. The incalculable loss will occur if
the Al robot’s control is lost owing to external reasons
such as network transmission delay and hacker assault.
Third, determining who is to blame for medical negli-
gence is still a challenge. Given the limitations of Al
robots, the problem of medical malpractice liability
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will spark a discussion about the legal grey area. The
answer to this issue will have a positive impact on Al
progress [82].

Conclusion
Al is currently at a period of weak Al, with no com-
munication skills. As a result, present Al technology is
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AHHOTauuA

Lenb nccnepoBaHusa — o600LleHne U aHanNU3 COBPEMEHHbIX AaHHbIX O HEWHBA3UBHOW MOMEKYNsipHOM
OMarHoCTUKe 1 COOTBETCTBYIOLUMX NMOAXOAAX K MEePCOHANM3MPOBaHHON Tepanun BblCOKO3/10Ka4eCTBEHHbIX
anddy3sHbix rmuom cteona mosra (OFCM). Matepuan n metoabl. [1oMCK COOTBETCTBYHOLLUMX UCTOYHUKOB
npounssoauncs B cuctemax Google Scholar, Pubmed, Elsevier, Web of Science, Elibrary. B 0630p BkntoueHbl
ny6bnukauum ¢ 2011 no 2022 r. N3 102 HaaeHHbIX cTater 59 6binm ncnone3oBaHbl AN HanucaHus ob3opa.
Pe3ynbTatbl. B 0630pe paccMOTpeHbl CNEKTP COMATUYECKUX ApariBEPHbIX MyTauuiA, NPUCYTCTBYOLNX B
onyxonesbix kneTtkax [IFCM, 1 nx cBsi3b C YyBCTBUTENBHOCTbLIO OMYXONEBbIX KNETOK K ONpeAeneHHbIM Buaam
Tepanuu — hapMaKkoreHeTUYECKMIN NoAXoA K Noabopy NHAMBMAYANbHLIX METOAOB NeYeHus (TapreTHas Tepa-
nus). OBcyxaatTcs HoBble MeToAbl TapreTHon Tepanum [ICM, Haxogswmecs Ha cTaguy AOKIMHUYECKON
nabopaTopHoi pa3paboTku. PaccMoTpeHbl NpuMepbl UCNonb30BaHNUst 3D-KNeTo4HbIX KynbTyp Anst pa3paboT-
KV TapreTHou Tepanuu, B TOM YUCIe C NpUMEeHeHNeM nepdy3noHHbIX cucTteM. OnucaHbl METOAbI aHanusa
XKMOKOCTHOM Guoncum, No3sonsioLLme o0OHapyX1Tb OMyxonb-cneunduyHblie BMoMapKepbl Npy HEMHBA3VBHOW
aunarHoctuke AFCM, B ToM yncne psig METOAOB, elle He NPOTEeCTUPOBaAHHbLIX B KNMHMKe. MpuBeaeH crmcok
onyxornb-crneunuyHbIX GrioMapkepoB ANs AUAarHOCTUKX, MOHUTOPWHIa 1 Bbibopa TapreTHor Tepanumn AFCM.
B 3akntoueHne o6cyxaaeTcst BO3MOXHOCTb BHEAPEHWS [aHHbIX METOAOB B KITMHUKY, C NPeACTaBNEHNEM pe-
3yNbTAaTOB HECKOSMBKMX KIMHUYECKMX UCTIbITaHWiA. 3akntoveHune. B oHKoNorm HoBble METOALI MOMEKYSISIPHON
rEHETUKWN, TaKMe KaK aHanm3 XXMOKOCTHOM Guoncum, no3sonsitoT NPOU3BOAUTE OUArHOCTUKY M MOHUTOPUHT
neYeHns B Cny4asix, Korga Knaccuyeckune Metoapl, TpedytoLme 3abopa TkaHU, OkasblBaOTCS HE NMPUMEHVMbI
(k NpYMepy, aHanM3 reHeTUYeCKN reTePOreHHbIX OMyXOnen U onyxonewn XMpypruvyeckn HeJoCTYNHON roka-
nm3aumm). K Taknum onyxonsim otHocuTcst IFTCM — nepBrYHasi onyxosb rofioBHOrO Mo3ra, Hanbornee Yacto
BCTpevarLLasics y aeten. Mimetolumecst faHHble MOATBEPXKAAKT aKTyarnbHOCTb MOUCKA HOBbIX CeLmMdrUYecKmx
onyxorneBbix OMOMapKepoB, a Takke MULLEHEN AN TapreTHON Tepanun SETCKUX AN dY3HbIX TINOM.

KnioyeBble crnoBa: HeMHBa3uBHas ANArHOCTUKA, ONMYXONu LeHTpanbHON HepBHOW cucTembl, Auddy3HbIe
rNIMOMbI CTBONa MO3ra, MoneKynsipHo-reHeTu4eckme mapkepbl, H3K27M, uncdpoBas kanenbHas MNLUP,
XuAKoCcTHas 6uoncusi, 3D-kneTouHble KynbTypbl, Nepdy3voHHas cucTema KneTo4yHOro KynbTMBUPOBaHUSA,
OGUOGaAHKUHT.
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Abstract

The purpose of the study was to summarize and analyze modern data about non-invasive methods of
molecular diagnosis and approaches to the personalized therapy of diffuse midline glioma (DMG). Material
and Methods. The search and analysis of publications was carried out using Google Scholar, Pubmed,
Elsevier, Web of Science, Elibrary systems. The review includes publications published from 2011 to 2022.
Of the 102 articles found, 59 were used to write the review. Results. In this review, we discuss the spectrum
of somatic driver mutations present in DMG tumor cells and their relationship with the sensitivity of tumor
cells to certain types of therapy — a pharmacogenetic approach to the selection of individual treatments
(targeted therapy). We provide examples of new methods of targeted therapy for DMG, which are currently
at the stage of preclinical laboratory development. Also, we discuss examples of the use of 3D cell cultures
for the development of targeted therapies, including the use of perfusion systems. The review describes the
methods of analysis of liquid biopsy, which allow the detection of tumor-specific biomarkers in the non-invasive
diagnosis of DMG, including a number of methods that have not yet been tested in the clinic. The following
is a list of tumor-specific biomarkers for diagnosing, monitoring, and selecting targeted therapy for DMG.
Finally, we discuss the possibility of implementing these methods in the clinic and present the results of several
clinical trials. Conclusion. In oncology, new methods of molecular genetics, such as analysis of liquid biopsy,
allow diagnosis and monitoring of treatment in cases where classical methods that require tissue sampling
are not applicable (for example, the analysis of genetically heterogeneous tumors and tumors of surgically
inaccessible localization). These tumors include DMG, a primary brain tumor most common in children. The
available data confirm the relevance of the search for new specific tumor biomarkers, as well as targets for
targeted therapy of the paediatric-type diffuse gliomas.

Key words: non-invasive diagnostics, tumors of the central nervous system, diffuse brainstem gliomas,
molecular genetic markers, H3K27M, digital droplet PCR, liquid biopsy, ex-vivo 3D cell cultures, 3D cell
models, biobanking.

Beenenne

IIepBruuHBIE OIyXOJIH LEHTPAJIBLHON HEPBHOH CHU-
crembl (LIHC) — cambie pactipocTpaHeHHBIE OITyXOJIH
B OHKoIlenaTpuu. K BbICOKO3/10KaueCTBEHHBIM OITY-
xossiv LTHC otHOCsTCS TriomBbI cTBoNIa Mo3ra (I'CM).
Yacrora I'CM cocrasnser 10 15 % ot obuiero yucna
OIyXxoJiel Mo3ra. B 3aBUCUMOCTH OT JIOKaIM3aLuu
onyxonu I'CM noapasaensitoTcst Ha OMyXOdHU CIIH-
HOMEIYJUISIPHBIE, CPEIHETO MO3Ta, MPOI0JITOBATOTO
MO3Ta U MOCTa, a B 3aBUCUMOCTH OT JaHHBIX MPT —
Ha orpannueHHble nim augdysusie [ 1]. [Ipornos nau-
Oostee HEOMATOTIPHUATEH IS MMAIMEHTOB C AU PY3HOM
OITYXOJIbIO, TaK KaK XUPYPTrUIECKOE yIaJIeHHE OMyXO0-
JI1 HEBO3MOKHO.

Cornacno HoBo# knaccuduranuu BO3 2021 1.
(tabm. 1), nuddy3Hble TIIMOMBI TTOAPA3AEISIOTCS Ha
T€, YTO IPEUMYILIECTBEHHO BCTPEUAIOTCS Y B3POCIIBIX
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nu00 y AeTel, mpu ATOM OITyXOJNH AETCKOTO THMa
MHOT/JIa MOTYT BCTPEYAThCS y B3POCIBIX U HA000POT
[2]. Tem He MeHee pa3iesieHne OIyXoJlel Ha JTaHHbIe
TUTIBI HEOOXOMMO BBHJy HaJIW4YWsl 3HAYUMBIX IPO-
THOCTUYECKUX M MOJIEKYIISIPHO-ONOIOTHIECKIX pa3-
muunii. Kimaccudukanus 2021 1. oTpakaeT TeKyIiee
COCTOSIHUE MOJIEKYJIIPHOM JIMarHOCTUKHU OIlyXOJIEU
TOJIOBHOTO MO3Tra, MO3TOMY HEKOTOpPBIE OMYXOIH
XapaKTepHU3yITCs KOHKPETHBIMUA T€HETUYECKUMHU
HapYIICHUSMH, TTO3BOJISIONTUMH ITOCTABUTH TIOTHBINA
JIMAarHo3, a HEKOTOphIe — OoJiee OOLIMMHU MOJICKYIISp-
HBIMH XapaKTEPUCTUKAMU (M3MEHEHHS CUTHAJIIBHOTO
nytu MAPK). K gerckum auddy3HsiM rmrmomam
CTBOJIa MO3Ta OTHOCSTCS M dy3HASI CpEeIUHHAS TIIHO-
Ma ¢ noBpexaenueM H3K27 u nuddysnas rmoma
BBICOKOH CTEMEHM 3JI0KaueCTBEHHOCTH, H3-nukuii
tunt u IDH-nukuit Tun. [Ipu 3T70M B HOBOH Kjaccu-
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Ta6nuua 1/Table 1

Knaccudmkaumna getckux anddysHbix rnvom [3]
Classification of paediatric-type diffuse gliomas [3]

Tenernueckuii mpouite omyxomu/
Genetic profile of tumor
Jnddy3HbIe TITHOMBI HU3KOM CTETICHH 3I0Ka9eCTBEHHOCTH, NeTckuil Tun/Paediatric-type diffuse low-grade gliomas

Tun omyxomm/Tumor type

Huddysnas actpormroma,

¢ anpreparnmeit MYB- wnmn MYBL1/
Diffuse astrocytoma, MYB- or MYBL 1-altered
AmnrunoneHTpuyeckas nmoma/Angiocentric glioma

Tlommmopduas HeliposUTeTHaTbHAS
OITyXOJIb HA3KOH CTENEHH 37I0Ka4eCTBEHHOCTH MOJIOZIOTO BO3PACTa/

Polymorphous low-grade neuroepithelial tumor of the young

JnddysHas rmoMa HU3KOH CTENEHH 3JI0Ka4Y€CTBEHHOCTH € MOBPEKICHHEM

MAPK-curnanpHoro myti/

Diffuse low-grade glioma, MAPK pathway-altered
Jlnddy3HbIe TITMOMBI BBICOKOW CTEIICHH 3JI0KaY€CTBCHHOCTH, JeTckuil Tur/Paediatric-type diffuse high-grade gliomas

Juddysnas cpenurnas rroma ¢ mospexaennem H3K27/

Diffuse midline glioma, H3 K27-altered
Juddysnas nomymaphas rmmoma, H3G34-myTaHTHSBIH THIV/
Diffuse hemispheric glioma, H3 G34-mutant

JuddysHas rroma BEICOKOH CTETICHH 3JI0Kau€CTBEHHOCTH, JICTCKUIA THII,
H3-nukwnii tun u IDH-gukuit tamn/

Diffuse pediatric-type high-grade glioma, H3-wildtype and IDH-wildtype)

Wudantmipaas norymapras rmoma/Infant-type hemispheric glioma

Tun omyxomu/
Tumor Type
Juddysnas cpenunHas
[JIMOMa C TIOBPEIKIACHUEM
H3K27/
K27 M-altered diffuse
glioma

Juddysnas rmmoma
BBICOKOI CTEIICHH
37I0Ka49eCTBEHHOCTH,
nerckuit tun, H3-auknit
tun v IDH-aukuii tam/
Diffuse paediatric-type
high-grade glioma
H3-wildtype and
IDH-wildtype
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OwuarHocTtuyeckue kputepum getckux Arcm

MYB, MYBLI

MYB

BRAF, rennl cemeiictBa FGFR/

FGFR gene family

FGFRI, BRAF

H3K27, TP53, ACVRI, PDGFRA, EGFR,

EZHIP

H3G34, TP53, ATRX

IDH-nukunit Tun/ IDH-wildtype, H3-nukwit
tun/ H3-wildtype, PDGFRA, MYCN, EGFR
(metnnom/methylome)

ALK, ROS, MET, renn! cemeiictBa NTRK/

NTRK gene family

Ta6nuua 2/Table 2

Diagnostic criteria of paediatric-type diffuse gliomas

Kpurepun/Criteria
OcnoBusie/Essential

Juddysnas rmmoma cpeauHHON JIMHUK ¢ roTepeit K27me3,
noaTBepikieHHass UMMyHorucroxumueii/diffuse midline glioma
with loss of K27me3 by immunohistochemistry H/AND;
Myranums K27M s H3K27-mytantHoro noaruma/
K27M mutation for H3 K27-mutant subtype UJIU/OR;
[Marorennast myrtarust win ammuiibukanus EGFR s
EGFR-myTanTHoro noarumna/ pathogenic mutation or amplification
of EGFR for the EGFR-mutant subtype UJIW/OR;
lunepoaxenpeccust EZHIP 11 noaTuIia ¢ TunepaIKenpeccuei
EZHIP, H3-nuxuii Tun/ overexpression of EZHIP
for the H3-wildtype with EZHIP overexpression subtype HJIU/OR;
[Tpodwmiie MeTHIIMPOBAHUS OAHOTO U3 MOATHIIOB AU dY3HON
IIMOMBI cpeHHOI nHun/methylation profile of one of the
subtypes of diffuse midline glioma
JuddysHas rmmoma y geTeid Wi MOJIOABIX JIFOIEH ¢ BEICOKOH
MHUTOTHYECKOW akTUBHOCTHIO/a diffuse glioma in a child or young
adult with high mitotic activity U/AND;
OrcyrcrBue myrtanmii /[DH1 or IDH?2 /absence of IDH1 or IDH2
mutations U/AND;
OtcyTcTBUE MyTauid B reHe, koaupytomem H3/absence of H3
mutations U/AND;
[poduns metrmupoBanmst: pHGG RTK 1, RTK2 mimm MYCN/
methylation profile: pHGG RTK1, RTK2 or MYCN NJIN/OR;
[oBpexnenune renoB PDGFRA, EGFR i aMiumibukanus
rena MYCN/PDGFRA alteration, EGFR alteration, or MYCN
amplification

Bcenomorarenbubie/ Desirable
Pe3yabrarsl MOJIEKYIISIPHO-
OHOJIOrMYECKUX MCCIIEI0BAHNUH,
oTiruaronue noarurn H3.1 niu
H3.2 or monTumna H3.3/

Results of molecular-biological
analysis discriminating the H3.1
or H3.2 subtype from the H3.3
subtype

— MHUKpPOBAcKyJIsIpHas mpoiude-
pauwsi/ microvascular prolifera-
tion;

— HEKpOo3 (0OBIYHO C HATMYUEM
MAMCATHBIX CTPYKTYP)/Necrosis
(generally palisading);

— COXPaHEHO TPUMETUIIHPOBAHUE
ructoHa H3 (K27me3)/K27me3
retained
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OB30PbI

(uKauuy NepBbId TUIT U3MEHWII CBOE Ha3BaHue ¢ H3
K27M-mutant sa H3 K27-altered, uTo0b1 oTpa3uTh
JOTIOTHUTENIbHBIE MEXaHU3MbI ToBpexaeHus H3 B
JTAHHBIX OITYXOJISX.

[Tpu H3 K27-altered u mimome MHQaHTUIBHOTO
TUTIAa HHOT/IA MOXKET OBITH OOHapykeHa MOPQOIOTH
HU3KOH CTETIEHH 3JI0Ka9eCTBeHHOCTH. O/THAKO B IIETIOM
nuddy3HbIe TIIMOMBI BHICOKOW CTENEHH 3JI0Kave-
CTBEHHOCTH JIETCKOTO THIIA ABJISIOTCS arpeCCUBHBIMU
OITYXOJISIMU C HEOIaronmpHUATHBIM MTPOTHO30M C TIPH-
CBOCHHEM 4-i CTeNeHM (3a UCKIIOUCHHEM HH(aH-
TUJIBHOM MOJTYIIApHON TIIMOMBI) BHE 3aBUCUMOCTH OT
Mopdostoruu omyxonu [4].

OcHoBHO#1 MeTo stieuenus nuddy3HbIX 370Kade-
ctBeHHBIX ' CM (JII'CM) — pagroTeparvs B COUeTaHHH
C XUMHOTEpanuen (aabI0BaHTHOMW, HE0aTbIOBAHTHOU
U JPYTUMHU TUTIAaMU XUMUoTepanun) [5]. B 6onpima-
CTBE CIIy4yaeB IIOCJIC TAKOTrO JICUeHHUs] HaOmromaeTcs
nporpeccupoBanue. Ha maHHBIIT MOMEHT codeTaHue
KJIACCHUYECKOM XUMUOTEpAIUU C pafuoTepanuei npu
JI'CM 0co0bIX MpenMyIecTB He 1aeT U Majo OTJIHU-
yaeTcs 10 pe3yibTary oT pajuoTepanuu. B HacTosmee
Bpems JII'CM HeusznedyuMbl, HO aKTUBHO BEAYyTCA
pa3pabOTKH HOBBIX METO/OB JIEYCHHS, B TOM YHCIIE
OCHOBaHHBIX Ha HOBAaTOPCKHUX TEXHOJOTUAX. Takxke
W3BECTHBI CIy4au J1OJITOBPEMEHHOTO BBIKMBAHMS
MaIMEeHTOB, U OHU HE €AMHUYHBI [6].

OcnoBHoOU Meton auarHoctuku JAI'CM — MPT
i KT 1 KoMIutekcHOe KITMHIYECKOe 00CiIeIOBaHNe
nanueHTa. MOHUTOPUHT TeYeHHs! OOJE3HU MOXKET
MPOBOAUTHCS ¢ ucmonb3oBanueM MPT, Takxke npu-
MEHSIETCSl TIO3UTPOHHO-IMUCCHOHHAs TOMOTpadus
(IT2T) [7]. B psine crygaes nuaruno3 JJI'CM, mocras-
JICHHBIN HAa ocHOBaHUU MPT U KIIMHUYECKUX JJAaHHBIX,
He TOATBEpXkAancs mocie ouoncuu. XoTs 3a00p
ouoncuitaoro marepuaina rpu J{I'CM Bo3MoxeH U BO
MHOTHX CITyJasix Oe301aceH [ 7], mpu I'000M HHBa3HB-
HOM MeToJie 3a00pa TKaHH CYIIECTBYET BEPOSITHOCTD
JMCCEMHUHALIMH KJIETOK OITyXO0JH [8], a MHOTOKpaTHast
OMOIICHST MOXKET CYIIECTBEHHO CHIKATh KaueCTBO
*u3HU. Kpome Toro, B psijie cilydaeB TeHOTHITNPOBA-
Hue omyxoneBoit Tkanu npu JII'CM He BBIOIHIMO
13-32 HEBO3MOKHOCTH MOTyYCHUsI OMOTICHHU, 0COOCHHO
B cllyyae MeTacTaTuyeckoi omyxoiu. Hakoner, u3-
3a TEHETHYECKON TeTEPOTEHHOCTH KIIETOK OIYXOJIH,
xapaktepHoit st JI'CM, HeoOXoauMO OmpeaesTh
BECh CIIEKTP MPUCYTCTBYIOIIMNX B HEW COMAaTUYECKUX
OHKOT€HHBIX MyTallUi, 4TO 3aTPYAHUTEIHHO ITPH aHa-
nu3e 6uoricnu TKkanu [9]. Takum 0O6pa3oMm, CTaHOBATCS
aKTyaJTbHBIMH pa3padboTKa U KITMHUIECKAs arpo0Oars
[IPUHLIMITHATBHO HOBBIX, HEMHBAa3UBHBIX ITOJIXOJIOB K
MOJIEKYJISIPHON JMarHOCTUKE M KJIMHUYECKOMY Ha-
omroaennio 0oabHBIX JIT'CM.

CymecTByeT HECKOJIBKO METO/IOB B MOJIEKYIISIPHOM
JTUArHOCTHKE 3a00J€BaHMi, B TOM YHCJE TOAXOMBI,
OCHOBaHHBIE Ha OOHAPY>KEHUH OHKOMapKEPOB B KPO-
BH, CIIMHHOMO3TOBOM JIMKBOPE HIIM JFOOOW Ipyroit
OMOJIOTHICCKOM KUAKOCTH (KHIKOCTHOW OMOTICHH).
OHKOMapKepsl, TPUCYTCTBYIOIMINE B KUJKOCTHOM

CUBUPCKIM OHKONMOTMYECKNW XKYPHAT. 2023; 22(3): 108-118

Ouorncuu, — QUPKYJIUPYIOMINE KJIETKH OMYyXOJIu
(1KO), Baexmerounas mupkynupyromas JJHK u PHK
omyxoneBbix KieTok (11BoJ{HK u nBoPHK), mupky-
nupyroiue HykiaeocoMsl omyxonu (HO) u apyrue
omnyxosb-crienuduunsie onomapkeps! [10-12]. Ana-
JIN3 KUAKOCTHONH OMOIICMM MMEET PAJ OYCBUIAHBIX
MIPENMYIIIECTB MO0 CPABHEHHIO C KJIACCHYECKIM aHaII-
30M TKaHEBOI OHOIICHH, )KUIKOCTHASI OMOIICHS MEHEE
MHBa3UBHA M MO3BOJISICT OLEHHUTH CIEKTP MyTauui
BO BCEX CyONOIMyISALUSAX TEeHETUYECKH I'€TePOreHHON
OITyXOJIN.

IIpuMeHNMOCTh MOJIEKYJIAPHOTO aHaln3a KU-
KOCTHOW OMOTICHMU B KJIMHHUYECKOH MUAarHOCTHKE
JI'CM nponeMoHCTpUpOBaHa B HECKOIBKHUX HCCIIE0-
BaHUSX, IPOBEIACHHBIX B psie cTpad [13, 14]. HanHoe
HalpapJIeHHE aKTUBHO Pa3BUBAETCSI, C MOMEHTA HE/IaB-
Heil myOIMKamy noxpoOHOro 0630pa, MOCBSIIEHHOTO
MOJIEKYJISIPHON JMarHOCTHKE HA OCHOBE JKUAKOCTHON
Ouoricnu B HeMpooHKonenuaTpu [ 14], MeHee yeM 3a
TO/T OMYOJIMKOBaHBI PE3YNbTAThl JECATKOB KIMHHYE-
CKUX U 1a00paTOPHBIX MCCICOBAaHUN HA ATy TEMY.

MoJiekyJisipHasi XapaKTepHCTHKA

BbICOKO3J0Ka4YecTBeHHbIX II'CM

Herckue II'CM MOXHO MOApa3IEIUTh HA THUIIBI,
KOTOpPbIE OTIUYAIOTCS NPOQHIEM 3KCIPECCHH TEHOB
W/ Ha0OPOM OHKOT@HHBIX MyTanuid: muddy3Has
cpenuHHas rroMa ¢ moBpexaeanem H3K27 (Diffuse
midline glioma, H3 K27-altered) u quddy3nas rmmoma
BBICOKOM CTETIEeHH 3JI0Ka4eCTBEHHOCTH, H3-ukuii Tumn
u IDH-muxwit tTun (Diffuse pediatric-type high-grade
glioma, H3-wildtype and IDH-wildtype). B xmaccu-
¢ukammu BO3 2021 1. npecTaBiieHbl KpUTEPHUHU JTHa-
THOCTUKH JIaHHBIX TUIIOB (Tali. 2) [4].

BrLsiBiieHHE CUTHAJIBHBIX MYTEH KIETOK OIYXOJIH
U MEIIMKaMEHTO3HOE BO3JEMCTBUE Ha MMIICHU B Ta-
KHUX IyTSAX — OCHOBA TapreTHoM Tepanuu. Hanpumep,
OJIMH M3 OCHOBHBIX CUTHAJIBHBIX MmyTel pu JJI'CM —
sto curHanbHbIl kackan PI3K/AKT/mTOR, takxke
BaxkHyto poib urpaer MEK/ERK myTs, Tepamnesru-
YeCKHUH MOTEHITHAT HHTHOUPOBAHUS dTUX ITyTEH TIpH
JCI'M npoaeMOHCTpUPOBaH B HECKOJIBKHUX HUCCIIE0-
BaHMsIX. OHKOTEeHHAsl aKTUBAMSA WM MHAKTUBALIMS
CUTHAJIBHBIX IyTel B OOJIBIIMHCTBE CIy4aeB CBA3aHA
C HaJIM4YMeM MYTaluil B T€HaX, KOAUPYIOIUX OeJIKH
JTAHHBIX CUTHATIBHBIX Ty Tel. K HacTosmeMy BpeMeHu
OXapaKTepU30BaH CIMEKTP MyTaIMH, TPUCYTCTBYIOIINX
B onyxossax AI'CM, u 3TOT cnuCOK MyTauui pac-
ter. Hanbomnee yacTo comMaTnyeckue MyTaluu HIpU
JII'CM Bcrpevarotcest B renax H3F3A4, HISTIH3B/C,
HIST2H34/C, ACVRI, TP53, PDGFRA, PIK3CA
u MYC [15], Taxxe oOHapy>KeHbI MyTallUH B TeHaX
PPMI1D, EGFR, BRAF, PDGFRA, MED12, KIT, MET,
ARIDIB, CHEK2, FGFRI, PIK3RI, ASXLI [16].

B 0630pe mb1 monpodHo paccmarpuBaeM H3K27-
altered tun nudQy3HON IIMOMBI ¢ JOKaIU3aUel B
CTBOJIE TOJI0BHOTO Mo3ra. JuddysHble cpeannHble
IJIMOMBI J€TCKOTO THIIA XaPaKTEPU3YIOTCS IOTe-
pe#l TpumetunupoBaHus nu3uHa 27 ructona H3
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Ta6bnuua 3/Table 3

3HauuMble MyTaLuMmM Npu BbICOKO3noKavyecTBeHHbIX AFCM
Significant mutation of paediatric-type diffuse high-grade gliomas

I'en/Gene

H3F34
ACVRI
PIK3CA4
TP53
PDGFRA
PPMI1D

(H3K27me3) u genstcs ma 3 monruna: 1) AI'CM c
mytanueit H3K27M/1, 2) IATCM ¢ runepakcpeccueit
EZHIP, H3-nukuil THI, T.€. OTCYTCTBUEM MYyTalllH B
rere ructona H3, 3) nuddysHbie TmoMsl Tamamyca
JAI'CM c noBpexaeHneM (B T.4. aMIuiA(uKaImeii)
reHa EGFR [4].

[Iporuo3 Teuenust 6one3Hu Haubosee HedIaro-
npusiteH 115 naureHtoB ¢ II'CM ¢ noBpexaeHueM
H3K27, y KOTOpBIX B OIyXOJIH MPUCYTCTBYET COMa-
TUYecKast MyTallus, IPUBOAIIAs K AMUIHOKUCIIOTHOM
3aMeHe JIM3MHA HA METHOHHH B ITO3ULINH 27 OSIKOBOH
nernu ructoHoB H3.1 u H3.3 (K27M myrtanus B re-
Hax H3F3A4, HISTIH3B/C, HIST2H3A4/C) [17] unu,
B PEIKHX CIydasx, 3aMeHe JM3WHA Ha U30JICHIINH
(H3.3-K27I) [16]. Mytamus H3K27M BcTpeuaetcs
B ~ 80 % cmyuaeB /II'CM. [lanHasg myTanus npuBo-
JUT K THTMOMPOBAHUIO KOMIIEKCA SITUT€HETHYECKON
perymsiiuun PRC2, BoBIe4eHHOTO B MOIUMDHUKAITHIO
xpomatuna [18]. Ilpu sToM MexaHH3M TOATHIIA
AI'CM co cBepxakcnpeccueit EZHIP Takxke CBsi3aH
¢ norepeil pumernnupoBanus H3K27 nocpencrsom
nHrHOupoBanus aktuBHOCTH PRC2 [4]. Tak kak npu
OTCYTCTBHUM MyTallM{ JIU3UH rucToHa H3 B mo3uimu
27 (K27) nogBepraeTcs 3MUTCHETUYECKUM MOMIU-
(ukamusaM, B KIETKaX OMyXonu ¢ 3ameHoir K27M
MIPOUCXOAAT ITI00AJIbHBIE U JIOKAJIbHBIE N3MEHEHHUS
POt METHIIUPOBAHUS U allETHIMPOBAHUS 3TOTO
caiiTa, B CBOIO O4€pe/ib, IPUBOASIINE K U3MEHEHHIO
JKCIIPECCHU MHOXKECTBa TeHOB. TakuM 00pa3oMm, ru-
CTOH CTAHOBUTCS «OHKOTUCTOHOMY [19].

Myrtarus K27M npu AI'CM dacto BcTpeyaeTcs
BMECTE ¢ MyTauusiMu (Tadi. 3) B OHKOCYPECCOPHBIX
reHaxX W TeHax peryyisiiuu KietodHoro nukia (7P53,
PPMI1D) nnu reHax, KOAUPYIOMINX OCIKH CHUTHAIb-
ueix nyteit (ACVRI, PIK3CA), n cunraercs, 4To
OJTHA MyTalusi MHULIIMHUPYET OIMyXOJb, HO HaJU4He
BTOPOM MyTal[i HEOOXOAMMO ISl PA3BUTHSI OITYXOJIH
[9, 20]. Hanpumep, nokazaHo, uro mytauus R206H
rena ACVRI «xoomnepupyer» ¢ K27M u Hanmudue
9TUX JIBYX MYTallUi CTUMYIHUPYET U yCKOpsAeT pas-
Butue ruomsl [17]. IlpucyrctBue K27M npuBonut
K (EHOTHUIY, XapaKTepHOMY IJIsI MeHee AudQepeH-
IIMPOBAHHBIX CTBOJIOBBIX KJIETOK [21], B TO BpeMs
kak ynanenue K27M u3 knetok JII'CM mpuBomuT K
i depeHmanuy U CHUWKEHHIO YPOBHS BAMEHTHHA —
Mapkepa KIETOK ¢ ME3eHXUMaJbHbIM (MeTacTaTHye-
ckuM) peHotunom [22]. Emre oqHa MyTarus B TeHax
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Myrarn/Mutations
K27M, K271

G356D, G328W, R206H, Q207E, R258G, G328E, G328V

H1047R

C135W, R248W, R273H, V157F, R273, R273L, R282W, R141C, R116W
D842V, G79D, C235Y, T276P, T345H, W449C, R479Q, T281P, N659K, T281P, A341T, A529fs
Myranuu, TpuBOISIITE K YKOPOUeHHOH opme Oenmka/ Mutations leading to a truncated protein

rucrona H3.3 mpu II'CM — myTtanus, npuBosmas K
amMHHOKUCIOTHOH 3ameHe G34R/V (Takke 0OHapyKeH
B roOnacroMax y nereit) [23]. [lpumedarensHo, 9TO
K27M Toke BCcTpeuaeTcs B pszie APYTUX OMyXOJIeH,
T.€. 00JIacTh KJIMHUYECKOTO MPUMEHEHHUs METOOB
JIeTeKIUH dTUX MyTauuii He orpannuuBaercsa II'CM
[24]. Haubonee wacto BcTpevaromuecs npu [AI'CM
comarnyeckue mytanuu TeHa ACVR [, KomUPYIOIIETo
ALK2-kuHazy, — 3T0 MyTalluy, IpUBOAIINE K aMU-
HOKMCIIOTHEIM 3ameHam G356D, G328W, R206H,
Q207E, R258G, G328E, G328V (HeKkoTOpbIE U3 HUX
TaK)Ke XapaKTepHBI IS OCCUPHUIMPYIONIEH mporpec-
cupytoniei gpudpoaucmiazun) [25]. Myranuuu resa
ACVRI npucytetByiotT y ~ 30 % nmaruenTtos ¢ /II'CM
[26]. T'en PIK3CA womupyeT oqHy U3 CyOBEIUHUIL
thocharnaumrrozuTON-3-KMHA3HI (PI3K). [Tpun II'CM
B HeM HamnboJiee yacto ooHapykeHa myTarms H1047R,
KOTOpast MPpUBOANT K runepaktuBanmu PI3K-kunazel
U TI0 HEKOTOPHIM (DEHOTUITMYECKUM XapaKTePUCTUKAM
MPUOJIMKAET KJIETKH K CTBOJIOBBIM [27]. MyTanuu B
rene 7P53, xomupyromeM OelloK pS53, BOBICUCHHBIN
B MPOIIeCChl pacno3HaBaHus noBpexjaenHoi J(HK,
peryasiuy KJIETOYHOIo IMKJIA U 3allycKa arnonTos’a,
BCTpPEUArOTCs BO MHOTUX Brax omyxonel. [Tpu AT'CM
B reHe TP53 oOHapyKeHBI MyTaITUH, TTPUBOIIIHIE K
aMUHOKHMCIOTHBIM 3ameHaMm C135W, R248W, R273H,
V157F, R273, R273L, R282W, R141C, R116W u
psana apyrux [28]. Taxke npu AI'CM uacto npouc-
xonuT amruudukaiys rena PDGEFRA n o0HapyXeHbI
MYTaluH, TPUBOASIIINE K AMUHOKHCIOTHBIM 3aMeHaM
D842V, G79D, C235Y, T276P, T345H, W449C,
R479Q, T281P, N659K, T281P, A341T, AS529fs (u
psana npyrux) B PDFRA [29, 30]. Comarmueckue MyTa-
i B reae PPM 1D, komupytoriem npoTenHdocdara-
3y 1D, obHapyxkeHb y ~ 25 % JI'CM, garie Bcero 3To
MyTal¥s, IPUBOAALIAS K 00pa30BaHHUIO0 YKOPOUCHHON
thopmer 6enka (PPM 1D truncated) [31].

Taprernas tepanus JII'CM

B pamkax mepcoHanu3upOBaAaHHONW MEIULIMHBI
TapreTHas XUMHOTEpAIus MOJ0MPACTCS C yU4eTOM
MOJIEKYJISIPHBIX XapaKTEPUCTUK KOHKPETHOTO HOBO-
00pasoBaHus, B 3aBUCHMOCTH OT MPHUCYTCTBYIOITUX
MyTalMil OIyXO0Jib MO-Pa3HOMY OTBEYAET HA XUMHO-
Tepanuio. ITOT NOAXO0J MPUMEHSETCS, B TOM UYHUCIIE,
u npu onyxossix IHIHC. Hanpumep, uccrnenoBanue,
MIPOBENICHHOE HA TPYIITIE U3 ceMu nmanueHToB ¢ JII'CM
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n HanmmuueM myTtanun H3K27M, veld Bo3pacTt Obu1
MeHee 20 J1eT, yKa3bIBaeT Ha BO3MOXKHYIO IEPCIEKTHB-
HOCTb aJ/bIOBAHTHOM XUMHUOTEPAIUU MAJIOH MOJIEKY-
ot ONC201 (ceneKTUBHBIN aHTAaTOHUCT perienTopa
nodamuua DRD2/3) [32]. Tak kak knetku JII'CM c
myTtanueir H3K27M skcnpeccupyroT 60IbIoe KO-
gecTBO aucuaioranmmosuaa GD2, mpenmonaraercs,
yto ans ummyHortepanuu JAI'CM c naHHO# MyTa-
el MOXHO HCIONIb30BaTh T-KJIETKH C XUMEPHBIM
aaTureHHbIM perienitopoM (CAR-T) GD2 [33]. Takxke
MHIMOMPOBaHUE CUHTE3a FAHIIMO3UI0B C TIOMOIIBIO
ANMUDITycTaTa (MHrHOMTOPA ITFOKO3MIIIIEPAMUICHHTA3bI,
HCIIOJIB3YyEeMOT0 sl JiedeH s JieTeli ¢ OonesHbio [ore)
MOJTHOCTBIO MHrHOMpoBaio npoiudepanuio H3K27M
KJIETOK in vitro, u GD2 MOXeT oka3aTbcs TepareBTH-
YeCKOM MUIIICHBIO TIpH JaHHOM 3aboneBanuu [34]. B
ciaygae JII'CM ¢ myranumeiit H3K27M nepcieKTUBHOM
MOJKET okazaTbcs 1 UMMyHoTepanus CAR-T, nanpas-
JleHHas Ha Kommuiekc alpha - beta,-unterpunos [35].
Taxoke B kierkax JJI'CM ¢ H3.3K27M naOnronaercs
yCUIJICHHE TIIMKOJIN3a, [Ty TAMHUHOJIN3a U METaboIu3Ma
TPUKAPOOHOBBIX KUCIIOT C TIOBBILICHHON NPOAYKIHEH
anb(a-KeTormyTapara, Ipy TOM Ha >KHBOTHBIX MOJIe-
JsIX OBLTO OKa3aHO, YTO MHIMOMPOBAHUE KITFOUEBBIX
(hepMEHTOB ITTMKOJIN3a WIX [Ty TAMUHOJIN32 YBEIUYIH-
BaJIo BbIKMBaeMocCTh [36]. HenaBHue uccienoBanus,
B TOM YHCJIe KJIMHIYECKHE, TTOKa3aIl dPPEKTHUBHOCTD
mautoii monekyibl ONC201 (naruduropa Akt- m ERK-
kuHa3) npu H3K27M JII'CM, o01ast BEKMBaeMOCTb
MalMEHTOB, MojdydaBmux tepanuto ONC201, —
18 Mmec, a eciii OHH JOTIOJHUTENBHO IOJIy4YasH I10-
BTOpHOE 00y4YeHne, To 22 Mec, B TO BpeMs Kak Cpe/l-
Hsist 001as BBDKHBAEMOCTh NP TaHHOM 3a00J1eBaHUN
coctaniseT 9—-11 mec [37].

IIpenmnonaraercs, uyto jyis naueHToB ¢ JII'CM ¢
MyTarysiMu reHa PPM 1 D MoXeT 0Ka3aTbCsl yCIenTHOM
Teparnus HtHruouTopamu 6enka PPM 1D B coueranui ¢
panuorepanueii [31], a Taxoke Tepanusi HHTHOUTOpaMH
PARP [38]. Hanuuue myrauuu B rene PPMID npu
JAI'CM mpuBOIUT K MOMABICHHUIO DKCIIPECCHH TEHA
NAPRT, xopupytomero HukotuHat (Gochopndo3un
TpaHc(epasy — OHMH U3 KIIOUEBBIX (HEpPMEHTOB, OCY-
miecTBIsonMX Onocuate3 HAJI, mosToMy KIeTKH C
TaKol MyTaluell 0COOEHHO YyBCTBUTENbHBI K MHIH-
oupoanuto 3toro pepmenta [39]. [Ipeanonaraercs,
4TO B cirydae nanueHToB ¢ JJI'CM ¢ myTanusmu rena
ACVRI MOXHO IPUMEHSTH TEPaIni0 HHTHOUTOPaMHU
ALK2 (manpumep, LDN-193189 u LDN-214117, npo-
XOISIIMMH Yepe3 reMaro-3HIehanindeckuii 6apnep),
XOTsl TIpeAroaraercs, 4to Haubosee d3PPeKTUBHON
oHa OyJeT B COYETaHUH C IPYTUMH BUAaMU TEPaTHH,
HanpuMmep, narnounropamu mTOR B ciydae, ecnu B
OITYXOJIH TaKe MPUCYTCTBYIOT MyTallid B CUTHAIIb-
vom nytu PI3K/mTOR [40].

Taxum 00pa3om, onpezesieHne MyTallMOHHOTO
craryca kietok omyxonu [II'CM umeer 3HaueHue B
KIMHUKe. Tak Kak JroMOalbHas MyHKIMA U1 aHaIu3a
nuKBOpa Ooyiee MHBA3UBHA [0 CPABHEHUIO C 3200pOM
nepugepruieckoil KpOBH, Bpauei MPUBIEKAIOT METO-
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JTbI, OCHOBAaHHBIC Ha aHATN3¢e KpoBH. MeTom I poBoii
kanenbHo# [P (ukI1L[P) no3BonsieT oOHapyxuBath
kpaitHe manbie konnuectsa JJHK B oOpasme. [Toka3a-
HO, 4TO ¢ oMol Meroaa uklI[P moxxHO 0OHapY-
JKUTh BHEKJIETOUHYIO LIUPKYJIUPYIOLLYIO OIIyXOJIEBYIO
JHK (uBoIHK) B >)xmaKocTHO# OnoTicy manueHTa, B
TOM YHCJIE B IEPEOPOCITUHAILHOM KUJAKOCTH H KPOBU
npu JI'CM [13, 14, 41]. Taxxe npoaeMOHCTPUPOBA-
HO, yTo MyTauuto H3K27M B uso/IHK, BeiieneHHOM
13 CIIMTHHOMO3TOBOTO JINKBOPA, MOYKHO OOHAPYKHUTH C
UCIIONIb30BaHUEM CEKBEHUPOBaHHMs 110 CaHTepy 100
metonoM nested-I1L[P [42]. CekBenupoanue 1iso JHK
JUTSE OOHAPYKEHUS B )KUIKOCTHOM OMOTICUU MYTallnH,
crienu(pUYHBIX A OMyXONH, OBUIO HCIIONB30BAHO
eI11e B OZJHOM HcciieioBaHuK. B HeMm Ob110 IpoBeieHO
CpaBHEHUE PE3yJbTaTOB IT€HOTUIIMPOBAHUS TKAHEBOM
OMOTICUH OITYXOJU U KUIKOCTHOW OWOTICHH B TPYTITE
narenToB ¢ JII'CM u mytammsvu K27M u ACVRI
G328E. UyBCTBUTENBHOCTD U CIIEIIM(DUIHOCTD CEKBE-
HUPOBAHMS C UCTIOIB30BaHUEM ILIaTGOpMbI Nanopore —
100 u 98,8 % cootBeTcTBeHHO [43]. ['myOoKO€E CexBe-
HupoBanue 11Bo/IHK, BbIieIeHHOMN U3 T71a3Mbl KPOBU
WJTH CTUTHHOMO3TOBOTO JIMKBOPA manueHToB ¢ JII'CM,
TMIOKa3aJI0, YTO METO/I CEKBEHHUPOBAHUSI O0JIee YYBCTBH-
TEJICH B CIy4ae UCIOJIb30BaHUSI CIIMHHOMO3TOBOTO
JIMKBOPA, HEKEIH IJ1a3Mbl [44].

TIomuMoO npuMeHeHUsl B TUarHOCTUKE, ONpeeIie-
HUe MyTalroHHoro craryca 11Bo/IHK u xonnyecTBen-
HOE M3MepeHue omyxolb-cnenuduunoit mBo/IHK B
XOJIe Teparuy TMO3BOJIAIOT TT000paTh NepCOHATU3H-
POBaHHBIA KypC JICYEHUS U MO U3MEHEHUIO YPOBHS
1Bo/IHK nmpoBOaUTE MOHUTOPUHI OTBETA OIYyXOJIU
Ha Tepanui. M3BecTHO, YTO OAMH M3 MOOOYHBIX
3¢ (deKTOB MHOTHX BHJIOB TEPalUud — 3TO CTHUMYJIH-
POBaHNE «IBOIIOIHMH OITyXOI» (M3MEHEHHE CIIEKTpa
COMATUYECKUX MYTAIMHA OITyXOJIH, 332 CUET Yero OHa
npruoOpeTaeT yCTOMUMBOCTH K Tepanun). bonee Toro,
M3MEHEHHMSI B TCHOME TPOUCXOST B KJICTKAX OIYXOJIH
JII'CM HaMHOT0 YaIie B Xo/ie JISUCHHUS, YeM Ha CTa I
nuaraoctukd. [Toaromy nemecooOpa3Ho HCTIOTB30Ba-
HUE JKUJIKOW OMOTICHH TSI MOHUTOPUHTA HBOJIOINH
omyxonu JII'CM, Tak kak crieKTp NpUCYTCTBYIONIUX B
HEl MyTalui MOXKET MEHAThCA B Xoze eueHus. Tak,
konruecTBeHHoe u3mepenue BioJlHK B xone neuenus
MO3BOJIMIIO NMPOHAOIIONATh 32 CHIDKEHHEM YpPOBHS
Bio/IHK B oTBer Ha Tepamuto [41, 45, 46]. BaxHo
OTMETUTB, uTO Ha KonuuecTBO BUOJHK MoxeT BAusITH
psa hakTOpoB, TAKMX KaK TEPATIHS HIIH MECTOTOTIOKe-
HUE OITyXOJIH, ¥ MX HA/I0 yUYUTHIBATh TPH MOHUTOPUHTE
Bio/IHK y manmenTa [47]. HenaBsist pabora rnoka3sa-
J1a, 4TO JIyqIlue pe3ynbTarsl no aerekumun H3K27M
udposoii [P nocturarorcs npu BEHTPUKYISIPHOM
B3STHH JINKBOPA, HEXKEITU JTIOMOAITEHOM, B CBS3HU C
6ompimeit konnenTpanueit Biio/JlHK [48].

Bo3MOXHO Takke HMCHOJb30BAaHUE LUPKYIHU-
pyrommnx MmukpoPHK kak 6momapkepoB. Ommcano
13 muxpoPHK, xoTOopbie MOTYT OBITH HCTIOIH30BAHBI
B KauecTBe OMOMapKepOB JUIsi HEMHBA3MBHOW IMPO-
raoctuku J{I'CM no o6pa3uam kposu. [loBbieHnas
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skcnpeccust miR-4714-3p, miR-551b u miR-4505
CBfA3aHa C Jy4IIUM MPOTHO30M BBIKMBAEMOCTHU Ia-
reHToB. HampoTus, MOBRIIIIEHHAS YKCTIpeccust miR-
6090, miR-6089, miR-3960, miR-936, miR-1207-5p,
miR-202-3p, miR-3676-5p, miR-4634, miR-4539 u
miR-4299 accomuupoBaHa ¢ XyAIIHM TPOTHO30M.
OpHako Ba)XHO yYUTHIBATh, YTO M3MEHEHUS yPOBHEH
skcnpeccuu naHHbIXx MUKpoPHK BeTpewarorcest u pu
JIPYTUX OITyXOJICBBIX U HEOITyXOJICBBIX 3200ICBAHUSIX
rojloBHOTO Mo3ra [49].

Oco00r0 BHIMaHUS 3aCITy’KUBAIOT BHEKIJIETOUHBIC
BE3UKYIbI onmyxonu (BBo). BHekeTouHbIe Be3UKYIIbI
CEKPETHPYIOTCSI Kak HOPMaJIbHBIMU, TaK U OITyXOJIEBbI-
MU KJIETKaMH, ¥ UX MOJICKYIISIPHBIN cOCTaB (MOJICKY-
JIIPHOE Kapro) TMHAMUYHO MEHSETCS B 3aBUCUMOCTH
OT MPOTEKAIOMIHX B KJIeTKe mporieccoB [ 12]. [Toatomy
OHH MOTYT OBITh UCTIOJIb30BaHbI KaK THarHOCTHYECKHE
Y IPOTHOCTUYECKHUE MapKeEPbI, B TOM YHCIIE U IIPH 3710~
Ka4eCTBEHHBIX HOBOOOPa30BaHUAX TOJIOBHOTO MO3Ta,
Brutrouas JII'CM. BHekiieTouHbIe BE3UKYIIBI TIOpa3-
JIEJISIOT Ha HECKOJIBKO KJIACCOB, HAITPUMEP 3K30COMBI,
MHUKpPOBE3UKYIIbI, allONTOTHYECKUE Telbla. OOHapy-
JKEHO, 4To0 penepryap 6enxoB u MukpoPHK B cocTase
9K30COM, CeKpeTupyeMbIxX kinetkamu JII'CM, oTinga-
€TCsl OT COCTaBa PK30COM, CEKPETHUPYEMbIX HOPMaJIhb-
HBIMH TKaHsMU [50], 4TO Takke MOXKHO UCIIOTIB30BaTh
JUIsl HeMHBa3UBHOU AuarHoctuku. Hakonen, anamus
[IpOoTEOMa CIMHHOMO3IOBOIO JIMKBOpA y HNAlMEHTOB
¢ AI'CM ¢ ucrnoiab30BaHUEM MacCC-CIEKTPOMETPHUH
BBISBIUI 528 YHMKaJIbHBIX OIMYXOJIb-CIICIIHPUIHBIX
OenkoB [27]. [IpakTudeckoe mpUMEeHEHHE 3TOTO IOJIXO0-
J1a B KIIMHUKE CTAHET BO3MOKHBIM IIPH YICLIEBICHUN
1 YOPOIIEHUN METOIOB MacC-CIIEKTPOMETPHUIECKOTO
aHaJM3a.

Hcnonb30BaHue KIETOYHBIX MOJeJIei

YuuTsiBast BaXXHOCTh 3D-apXUTEKTYPBI OITyXOJIH,
€€ MHKpPOOKPY’KEHHsI U BHEKJIETOYHOTO MaTpUKca
(BKM) B marorenese 3710KaueCTBEHHBIX HOBOOO-
pasoBanuii [51], BemyTcs pa3paOOTKU KIETOYHBIX
n TkaHeBBIX Mopenel JII'CM, koTopsie MO3BOJIAT
M3y4daTh MOBEACHNE KIETOK OMyXoyin ex vivo B 3D-
KYJIBTYPaIbHBIX MOJEIISIX U TKAHEBOM MUKPOOKPYKE-
HUU OITyXOJIU, BBISIBJSITH HOBBIE IMATHOCTUYECKUE U
MTPOTHOCTHYECKHE OMOMapKephI, MPOBOJUTH CKPUHIHT
OMOJIOTHYECKH aKTUBHBIX BEIIECTB JUISI TapreTHOM
tepanuu [52]. Tak, 3D-cuctema, cocrtosmias u3
kietok AI'CM, acTpOLIUTOB MBILIH, BBIICICHHBIX U3
CTBOJIa TOJIOBHOTO MO3I'd, a TAKKE CHUHTETUYECKOTO
BHeKseTogHoro Marpukca (cBKM), BocriponsBozs-
miero Hekotopsle ocodenHocT BKM mo3ra, Obuia
KCIIOJIb30BaHA AJIsl U3y4eHUs nHBa3uu kietok JI'CM
U IOMCKOB TEPANIEBTUUECKUX TOJXOI0B, HAIIEJICHHBIX
Ha WX WHBa3uBHOe moBenmeHue [53]. Pa3paboTtana
cHUcTeMa COBMECTHOTO KYJIbTUBUPOBAHHUS KIETOK
Heipoonactomsl u 3D-opranonoB DMG s mepco-
HaJIU3UPOBAHHON OLIEHKU HOBBIX ITPOTHBOOITYXOJIEBbIX
AMMYHOTEPANEBTHICCKUX TTOIX0MO0B [54]. CKpUHUHT
400 otoOpeHHBIX XUMHUOTEPATIEBTUUECKHX ITPETapaToB
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Y MaJIbIX MOJICKYJI Ha IIEPBUYHBIX KYJIBTypax KIETOK,
MOJTydeHHBIX OT marueHToB ¢ JII'CM, B Tom gucie 3D-
KyJIbTypax (Herpochepbl), BEISIBII HHIXBUAYAIbHYIO
YYBCTBUTEIBHOCTH KJICTOK K HEKOTOPBIM ITPOTECTUPO-
BaHHBIM BEIIECTBAM B 3aBUCUMOCTH OT HOCUTEIIbCTBA
crenu(pUIecKuX MOJEKYISIPHBIX MapkepoB. Tak, Ha
YyBCTBUTENHHOCTh K MHrHONTOpam ATM/DNA-PK
Biusiiaa ammuindukanus resa MYCN, Ha oTBeT Ha
uarudutopsl MDM?2 unu PARP1 — tpankupytomme
MyTauuu B rene PPMI1D, a HEeKOTOpble MyTaluu B
reie PDGFRA npunaBaiy 9yBCTBUTEIHHOCTD K PSITY
uaruoutopoB RTK [55]. He TobKo KIIETKH OIyXOJIH,
HO ¥ KOMITOHEHTHI OITyXOJIEBOTO MUKPOOKPYKECHUS SB-
JISTFOTCSI MEIIEHSIMH [Tl TEPAITAN U IOTEHIIMATHHBIMHU
JMAarHOCTHYECKUMH 1 POTHOCTHIECKUME MapKepaMi
[51]. BuouHbopMaTHieckuii aHAIM3 BBISIBIJI T€HBI, KO-
Jqupytorue komnoHeHTel ECM 1 muddepenimaibao
skcnpeccupytomuecd npu JII'CM [56, 57], ux noren-
[IUaIbHAS POJIb B KaueCcTBE OMOMapKepOB HYKIAeTCS
B JlaJIbHEHIIEH OLICHKE.

Haxkoner, 3D-KyibTypanbHble CHCTEMBI TO3BOJISIOT
ex vivo uzydats ouosoruro nKO, a Takxke mpoBOIUTH
moJI00p MEePCOHAM3UPOBAHHON TEPAITMU Ha OCHOBE
aHanm3a orBeta nKO manuenTa Ha pa3nuyHbIe Tepa-
MEeBTUYECKHE Mpenaparkl, Kak ObIJI0 MPOJEeMOHCTPH-
POBaHO Ha paKe MOJIOYHOM JKeJe3bl B HelaBHEH paboTte
[58]. Beinenenne uKO u3 KpoBH UM CHMHHOMO3IOBO-
TO JINKBOPA MaIMeHTa OTHOCUTEIHHO HEMHBA3HUBHO I10
CPaBHEHUIO C UTOJILHON OUOIICHEH, UTO JIe1aeT TaKou
MOJIX0J] OCOOCHHO TpHBIEKaTeIbHBIM. [ eMaTo3HIIe-
¢dannueckuii Oapsrep (I'DB) mpensTcTBYET BBIXOAY
OOJBIIMHCTBA OHKOMApKEPOB B KPOBOTOK, ITOATOMY,
K IpUMepY, orryxonb-crnennduanas uso/{HK obnapy-
’KUBACTCS B KPOBH, KaK MIPABUIIO, HA TIO3THUX CTATUIX
0ose3Hu. DTa mpobiieMa MOKET OBITh PEIlIeHa 3a CUET
MIPUMEHEHUSI CBEPXUYBCTBUTEIHHBIX METOJIOB OOHAPY-
JKEHUSI OHKOMAapKEpOB, a TAK)Ke 3a CUET BO3AEUCTBUI
Ha ['Ob, BpeMEHHO N3MEHSIIOMINX €TO TPOHUIIAEMOCTb.
MHorokoMnoHeHTHbIe 3D-crCcTeMbI, MOACTUPYIOLIHE
I'Sb [59], B 0COOEHHOCTH CHCTEMBI C MPOTOYHBIMH
sraeiikam (TTepy3nOHHBIC CHCTEMBI), BKITFOUAIOIIIHE B
ceb OIyX0Jib, OITyX0JIEBO€ MUKPOOKpYkeHue, ' Ob u
UPKYJIUPYIOLIYIO CPEAY, TO3BOJIAT 0A00PATh MOAX0-
JIbl, BPEMEHHO MEHSsto1IMe NpoHuuaeMocts ['9b. Otu
YK€ CHCTEMBI MOTYT OBITH HICTIONIb30BaHBI JIJIS1 OTICHKH
WHIUBUAYAIBHBIX XapakTepucTuk nKO mammenTa,
X METAcCTaTUYECKOTO MOTEHI[MaNa, YyBCTBUTEIb-
HOCTH K Tepanuu, 0COOSHHOCTEW B3aMMOJICHCTBUS
C IIPYTHMH KJIETKAMHU U TKaHIMHU-MUIICHSIMH TIPH
MeTacTa3upPOBAHUU.

3akioueHnne

HeunnBa3zuBHOE omnpeneaeHue MOJEKYISIPHO-
reseTryeckoro npoduis onyxonu JJI'CM nHa stanax
JUArHOCTUKHU U JIEYEHMsI, a TAK)Ke HMCIIOb30BaHUE
3D-knerounsix moneneir AI'CM nmns pa3paboTku
TapreTHOW Teparmy U ITOMCKA Oy XO0Ib-CTIIeTH(UIHBIX
MapKepOB MMO3BOJIAT: 1) MOmOupars TapreTHyIO Tepa-
THIO B 3aBUCUMOCTH OT MYTAIIHOHHOTO CTaTyca KJIETOK
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OITYXOJTH, 2) MEHSITh TEPAITHIO B CIyYae «IBOJIFOIIAN
OTYXOJH W 3) 0OHApPYXHUTHh HOBBIE OMOMapKephl H
HOBBIC TCPANICBTUYCCKUEC MUILICHU. Bce o100 YKa3bl-
BaeT Ha aKTyaJlbHOCTh Pa3pa0OTKH M BHEAPEHUS B
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BO3MOXXHOCTU OANWATHOCTUKU U NNIEYEHUA
HEUPO®UBEPOMATOS3A 1-I0 TUMA B POCCUM

P.H. MyctachwmH

®IrBOY BO «balukmpckuin rocyaapCTBEHHbIM MEAULMHCKUIA YHUBEpcUTeT» MuHagpasa Poccun,
r. Ydoa, Pocecus
Poccus, 450008, r. Ydpa, yn. NleHnHa, 3. E-mail: ruji7z9@mail.ru

AHHOTauuA

Llenb uccnegoBaHusA — aHanu3 UMEKLLUXCS AaHHbIX O COBPEMEHHbIX MEeToAax AWArHOCTUKA U NIeYeHNs
Helpodmnbpomarosa 1-ro Tuna (H®1) n ux npumeHeHus B Poccuiickont ®epnepauun. MaTtepuan u metogbil.
[Movck cooTBETCTBYIOLLMX MCTOYHUKOB NpoBoauncs B cuctemax Scopus, Web of Science, PubMed, Elibrary
C BKItodeHneM nybnukauuii ¢ oespansa 1992 r. no gekabpb 2022 r. N3 1873 HalgeHHbIX HayYHbIX cTaTew
48 6bInn Mcnonb3oBaHbI A58 HAaNMcaHus cuctemaTuydeckoro o63opa. Pesynbrarthl. Helipodubpomaros 1-ro
TMna obycrnoBrneH repMuHanbHbIMU reTEPO3UrOTHLIMK MyTaumsmu B reHe NF1, KkoTopbli kogupyeT 6enok
HelpodnOPOMMNH, NOAABNSAIOLLNA MUTOTEH-AKTUBMPYEMbIE CUTHANbHbIE NYTWU, HeoOXoauMbIe Ans nponude-
pauuu knetok. KnuHnyeckne nposasnerHus H®1 cxoaHel ¢ cuHapomamu MNentua—Erepca, Nloxee—XyHuumkepa,
Pycankaba—Mtope—CmunTa, BaHHasiHa—30HHaHbl, LEOPARD, HellpochrmbpomaTto3om 2-ro Tuna v nurnomMarosa-
MW, NO3TOMY AN NOATBEPXAEHUS AnarHo3a 60ne3Hn BaKHENLLUM KpUTEPUEM SIBMISIETCS BbISIBNEHWE FEHHOM
MyTaLMn METOAOM CEKBEHUPOBAHWS, Tak kKak B reHe NF1 HET ropsiumx To4ek MyTareHesa. [ins obHapyxeHusi
Mukpogeneuumn nokyca 17g11.2 ucnonb3yeTtcsa MynbTUNNEKCHasa nurasHas LenHas peakuus. B Poccun takune
METO/Ibl MONEKYNsPHO-reHeTu4eckon naeHTndukaunm HO1 npyumensinucs B Mockse u Pecnybnuvke balukop-
TOCTaH. [1ns nevyeHns onyxoneBoro cMHApoma Hanbonee aeKTUBHBI XMPYpPruieckme BMeLLaTenbCcTea ¢ no-
MOLLbH0 HEOAMMOBOTO flasepa v Tepanust UHMIMOUTOpPaMn MUTOrEH-aKTUBMPOBAHHON NPOTEMHKNHA3b!. B Poccun
ony6nukoBaHbl paboTbl O NPUMEHEHUM XMPYPrMYECKOro fasepa B Nie4eHnm nrnekcudopMHbIX Hernpogrbpom
1 3KCTpaMeaynnsipHbIX OMyXonew CNMHHOro mMo3ara. JledeHne HP1 cenymetnHmbom B Poccum aHoHCHpoBaHo
MexpernoHanbHoN o6LLEeCTBEHHOW opraHM3aLner cCogencTBms NoMOLLM NaumMeHTaM ¢ HelipodrbpomaTo3omM
«22/17», xoTopasi 6becnnaTHo obecrneunBaeT npenapaTom Ageten ¢ HeonepabenbHbIMU Henpodudpomamu.
3akntoyeHue. B coBpemMeHHON MeamunHe HeobxoaMMo LLUMPOKOE UCMONb30BaHNE METOAOB MAEHTUdMKa-
unm mMyTaumii B reHe NF71 ¢ NOMOLLBIO CO3aaHUsl YHUBEPCAnbHbIX MaHene TapreTHOro CeKBEHMPOBAHUS.
OTO MO3BOMUT He TONbKO MPOBOAUTL AuddepeHumanbHyo gvarHocTuky H®1, HO 1 BbIABNATL NPUYUHY
XUMUOPEINCTEHTHOCTMN CMOPALANYECKMX 3NOKAYECTBEHHBIX HOBOOBPa3oBaHWIA ANsi BHEAPEHWS MHIMOUTOPOB
MUTOreH-aKTMBMPOBAHHOW NPOTENHKUHA3bI B UX neveHne. Hanbonee ontumansHa kombrHaums ¢ Xxmpypru-
YeCKUM MCCeveHeM HeMpodrBPOM C NOMOLLILI HEOAMMOBOIO Nasepa.

KnioueBble croBa: nasep, MUTOreH-akTUBUPOBaHHasA NPOTEeUHKUHAa3a, Helpodu6poMbl, HeilpodubpomaTos
1-ro TMNa, onyxonu, cenyMeTMHUG.
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Abstract

Purpose of the study. Analysis of available data on modern methods of diagnosis and treatment of
neurofibromatosis type 1 (NF1) and their application in the Russian Federation. Material and Methods. The
search for relevant sources was carried out in the Scopus, Web of Science, PubMed, Elibrary systems, including
publications from February 1992 to December 2022. Of the 1873 scientific articles found, 48 were used to write
a systematic review. Results. Neurofibromatosis type 1 (NF1) is caused by germline heterozygous mutations in
the NF1 gene, which encodes the neurofibromin protein, which suppresses mitogen-activated signaling pathways
necessary for cell proliferation. Clinical manifestations of NF1 are similar to Peutz—Jeghers, Laugier—Hunziker,
Rusalkab—Muret—Smith, Bannayan—Zonnana, LEOPARD syndromes, neurofibromatosis type 2 and lipomatosis;
therefore, to confirm the diagnosis, the most important criterion is the detection of a gene mutation by sequencing,
since there are no mutagenesis hotspots in the NF1 gene. To detect 17911.2 locus microdeletions, MLPA method
is used. In Russia, such methods of molecular genetic identification of NF1 were carried outin Moscow and in the
Republic of Bashkortostan. Surgical interventions using a neodymium laser and therapy with mitogen-activated
protein kinase inhibitors are the most effective for the treatment of tumor syndrome. Scientific results of the use
of a surgical laser in the treatment of plexiform neurofibromas and extramedullary tumors of the spinal cord have
been published in Russia. Treatment of NF1 with selumetinib in Russia was announced by the interregional
public organization for assistance to patients with neurofibromatosis “22/17”, which provides the drug to children
with inoperable neurofibromas free of charge. Conclusion. In modern medicine, it is necessary to widely use
methods for identifying mutations in the NF1 gene by creating universal panels of targeted sequencing. This will
allow not only the differential diagnosis of NF1, but also the identification of the cause of chemoresistance of
sporadic malignant neoplasms for the introduction of mitogen-activated protein kinase inhibitors in their treatment.
Combination of this method with surgical excision of neurofibromas using a neodymium laser is optimal.

Key words: laser, mitogen-activated protein kinase, neurofibromas, type 1 neurofibromatosis, tumors,

selumetinib.

Beenenue

Heiipopudpomaros 1-ro tuna (H® 1) — moHOTeHHAS
00J1e3Hb C ayTOCOMHO-IOMUHAHTHBIM THIIOM HaCIIeJ0-
BaHUs, BCTPEUAIOIIAACS CO CPEAHEN YaCTOTON B MUpe
1:3000 nacenenust. IlockonbKy OCHOBHBIM KJIMHUYE-
cKkuM nposiBieHrueM H® 1 SBISIIOTCS MHO)XKECTBEHHBIE
HEOTLIa3Mbl, JIAHHOE 3200JIeBAHUE OTHOCHUTCSI K TPYTITIC
HaCJIEZICTBEHHBIX OITyXO0JIEBBIX CHHAPOMOB [1]. DTHO-
sorust HO1 — repMmuHanbHble (B MOJOBBIX KIIETKaX)
reTepO3UrOTHBIE MYTAllMX B OHKOCYIIPECCOPHOM I'CHE
NF1. Jlanublii TeH pacrioyiokeH B Jokyce 17ql11.2,
MPOIYKT €ro KCIPECCUu — OeJOK HeHpohuOpOMuH,
obnamarommii [ Tdaz-akTUBUPYIOMUM CBOHCTBOM.
Heitpopubpomua mHrHOUpyeT OHKOreHHBI Ras, mo-
JABIIAST MHUTOTEH-aKTHBHPYEMbIe CHUTHAIBHBIE MYTH,
HEOOXOIUMBIe 1Sl PO epauy KIeToK [2].

I'en NFI xapaxtepusyercsl BbIpaKEHHOH MyTa-
0eIbHOCTHIO, B CBsI3U ¢ 4yeM oT 50 no 74 % ciydaeB
H®1 o0ycrnoBneHp! BHOBb BOSHUKIITUMH MYTAILIUSMH B
noioBbIX KiteTkax [ 1, 3]. CoorHomenue 6oapHbIX HD1
MY>K4uuH ¥ keHIuH —  1:1 [4]. YeranoBka quarnosa
H®1 Bo3mMOxkHa npu HANUYKUU HE MEHEE IBYX KpUTeE-
pHEB, K KOTOPbIM OTHOCSITCSI BECHYIIYAaTOCTh B I10J-
MBIIIEYHON MITH ITAXOBOM 001aCTsIX, 6 Wi O0JIee IMSITEH
nBera koge-c-mMoiokoM (CALM — café-au-lait macules)
JTraMeTpoM Oolee S MM B orryOeprare u 6oiee 15 Mmm
B ITOCTIyOepTare, 2 nin 0oJiee KOKHBIX HeHpohuopoM
WM OJTHA TJICKCH(OpPMHas HelpopuOpoma, HaTHuIue
H®1 y poncrBeHHuKoB 1-# cTeneHu poacTsa, y3el-
ku Jluma (ramapToMbl paay>KHOH OOOJIOYKH TJas3a),
IJIMOMa 3pUTEJILHOTO HepBa, Crieu(UIecKue KOCTHbIE
nucriasuu [1]. Hambonee BakHBIM METOIOM IHa-
raoctukr HD1 sBisiercst uaeHTHGUKALIS MyTalun

120

B reie NF' BcieACTBUE HAIWYHS aTUITHYHBIX (OpM
00J1e3HH, HE COOTBETCTBYIOIIUX JaHHBIM KPUTEPHSIM
[5]- Y 99 % G6onpabIXx HD1 crapmie 1 roga BEISBISIOT-
ca CALM, y 90 % crapire 7 neT — BECHyIITYaTOCTh,
y 81 % — noBeneHveckue HapyieHus, y 40 % — neu-
LUT BHUMAHUSI U TUTIEPAKTUBHOCTH, Y 49 % — ckoimo3,
y 5 % — nceBnoaptpos [6].

Xotst HO1 —HacnencTBEeHHBIH Oy X0JI€BbINA CHHAPOM,
HelipoduOpomsl oOHapyxuBatoTcst y 60 % OO0JIbHBIX,
y3enku Jluma —y 70 %, miekcudopMubIe Hepohuodpo-
Mbl —y 30 % Gonbabix HO1. Y 1010BUHBI TTAIMEHTOB
OIIPEJICNISACTCS MHTEIUICKTYaIbHBIN eUuIUT (Cpeanee
1Q 85), rmomsl 3puTensHBIX HEpBOB — Yy 20 %, 3710Ka-
YECTBEHHBIE OITyXOJIH W3 000JI09eK Tepu(epruuecKux
HepBoB — B cpeaHeM y 10 % [7]. Hecmotpst Ha mpenmy-
IIECTBEHHOE OITYX0JICBOE MOpasKeHHe neprdeprnyeckoit
HepBHOU cucTtembl, st HO1 xapakTepHbl onmyxonu
ctBona ronoBHOTro Mosra (10 %) [8], ruaporedamus
(7,7 %) [9] u snunenicust (5,4 %) [10]. Takum oOpa3om,
KInHuYeckue nposiBieHus HO1 xapakrepusyrorcs
HMIMPOKHM Pa3HOOOPA3HEM TSDKENBIX MOPAXKEHUN BCEX
OpTraHOB M TKaHEH, 9TO TpeOyeT MOKIM3HEHHOTO JICYEHHSI.
Oco0eHHO BakeH MOXO0] B JIEYEHUH OITyXOJIEBOTO CHH-
JpOMa, TaK KaK MHOYKECTBECHHBIC KOXKHBIC U TTOJKOKHBIC
HelipouOpoMbI 00€300paKUBAKOT OOTBHBIX, IPHIUHSIS
UM U UX POJICTBEHHHKAM TICUXOJIOTHYECKII TUCKOM(POPT
U COILIMATIBHYIO JIe3a/IaTITAIIHIO.

JAuarsocruka Heiipopudpomarosa

1-ro Tuna B Poccun

BaxxHelIMM KpUTEpUEM IOCTAHOBKM JUarHosa
H®1 saBnsercs uaeHTUQUKALUS MyTallud B TCHE
NF'1, nockonbKy cumntoMbl HO1 cxoHbI ¢ IpyrumMu
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Oone3nsiMu, Bkmroyas cunapomsl [lelitna—Erepca,
Jloxxve—XyH1ukepa, Pycankaba—Miope—Cwmura,
bannasuna—3onnansr, LEOPARD, neitpodhudpomaros
2-ro Tuna, tumnomMaro3sl [5]. B rene NF [ HeT ropsaux
TOYEK MyTareHe3a, ¢ Y4eM CBA3aHa CI0KHOCTb JHarHO-
ctuku HO1, mockombKy HE0OX0IMMO CEKBEHUPOBaHUE
BCEX PK30HOB C IIPUJIETAIOIMH HHTPOHHBIMH Y4acT-
kamu. B Hacrosiee Bpemst B 6a3ze JaHHBIX MyTalUil
yenoseka (HGMD) umerorcs ceenenus o 6onee ueM
3000 myTanmii B rene NF'/, ipu atom 27,7 % cocTas-
JISIFOT 3aMEHBI HYKJIEOTHIOB, BEAyILHE K 00pa30BaHHIO
CTOII-KOJIOHOB MJI 3aME€HE aMUHOKUCJIOT, 26,9 % — ne-
JIELIUH HECKOJIBKUX Tap HyKJIeoTH 0B (10 20), 16,3 % —
CIUIAIICHHIOBBIE MyTallUU CAlTOB cIuiaiicunra, 13,3 % —
kpymnHble (Oonee 20 map HYKJIEOTHIIOB) JENIEIHH,
13,1 % — unceprum, 0,6 % — CIIOXKHBIC TEHETUIECKUC
nepectpoiiku. Okono 5 % Bcex caydaeB HO1 MmoxHO
OTHECTH K MUKPOJENEIIMOHHBIM CHHApPOMaM BCIE[-
cTBUE MyTauuu jokyca 17qll.2 ¢ 3axBaToMm rena
NFI ¢ cocemaumu renamu [11]. J{s ux BbIsSBIEHUS
ucmnonb3yercs meroq MLPA [12].

Hecmortpst Ha Tpya0€MKOCTh U IOPOTOBU3HY BBISB-
JICHWS HEM3BECTHBIX MyTaluii B rene NF 1 (comepxut
57 2K30HOB), CO3TaHNE YHUBEPCATBHON MaHEIN IS
TapreTHOTO CEKBEHHPOBAHHS IeHa MMEEeT BakKHOE
3Ha4€HHE B COBPEMEHHOI OHKOJIOTHH BBU/Y BBICOKOI
gactoThl Berpedaemoctd HO1 (1:3000 HaceneHust) 1
Pa3BUTHS XUMHOPE3UCTEHTHOCTH OIYXOJIeH ¢ MyTa-
uusivu B rene NF 1. Unentudukanus namMeneHuii NF 7
B TaKUX CIOPaAMYECKHX HOBOOOPA30BAHMSIX MOXKET
CTaThb OCHOBOM AJI MCIOJb30BAaHUS COBPEMEHHBIX
crioco6oB sieuennss HO1 B MxX KOMIUIEKCHOM XMMHUOTE-
parmu ImyTeM BO3/IeHCTBHUS HA MUTOTEH-aKTHBHPYEMbIE
IyTH U UX KOMITIOHEHTHI. [leficTBUTENBHO, MyTallul
NF1 aBISIOTCS IPUYUHONW PE3UCTEHTHOCTH HEMpo-
OrmacTombl K peTHHOEBOM KucioTe [13], paka yerko-
T0 — K ma3atuHuoy [14], spnotnanuOy u reputuHuOy
[15], paka ssMuHMKa — K IperaparaM IUIaTHHBI [16],
paka MOJIOYHOM kesie3bl — K TOPMOHAJIBHOM Tepanuu
[17, 18], KOTOpPEKTATBHOTO paka — K WHTHOUTOpamM
EGFR [19].

B nacrosimiee Bpemss B Poccun MosekyisipHO-
reHetuueckasi nuaroctuka H®1 npoBonutes rnas-
HBIM 00pa3oM B MOCKBE ¢ TOMOIIIBIO CEKBEHUPOBAHHUS
1o CaHrepy (BbISIBIIEHHE BHYTPUT€HHBIX MyTalui) 1
MLPA (mukpopnenenwmii moxyca 17ql11.2). B 2018 .
oImyOJIMKOBaHbI pe3ynbrarhl ucciieaosanus JIHK me-
pudepuueckoii kpou npu nomoutt NGS u MLPA B
reHax NFI u NF2 'y 617 6onpabix HO1 u Helipodu-
Oopomaro3zom 2-ro Tuma. Beisenensr 303 mMyTtanuu B
rere NF'I [12]. B PecniyOnuke bamkoprocran Takxke
ObuTa MPOBEACHA MOJICKYIAPHO-TEHETHYECKAs JHa-
rHoctrka y 0onpHbIXx HO1, BeIsiBNeHB! 14 MyTanuii B
rerae NF1 y 20 nmarmuenTos [20].

Xupyprudeckoe je4eHue

Heiipopuopomarosa 1-ro Tuna

Hcceuenne omyxoreii octaercs Hanbomee dpdex-
THUBHBIM METOAOM JICUCHUA q)eHOTI/IHI/I‘IeCKI/IX TposBJIC-

CUBUPCKIM OHKONMOTMYECKNW XKYPHAT. 2023; 22(3): 119-124

Huit HO1 [21], X0Ts yacTo HAOMIOMAIOTCS PELUIVBHI,
0C00eHHO TIpH TIEKCH(POPMHBIX Helpodudpomax
BCJIE/ICTBUE UX MH(UIBTPATHUBHOTO POCTa W HEBO3-
MOXKHOCTH yIaJICHUS BCEX YacTel Heorasm [22, 23].
Ananu3 3(HeKTUBHOCTH XUPYPrUUECKOr0 JICUCHUS
TUIeKCU(OPMHBIX HEWPO(HUOPOM B OTHOM HCCIIEI0Ba-
HUM B TedeHne 20 JeT mociie BMemaTeIbCTBa MoKa3al
4acTOTy PeUUANBOB, paBHYyI0 46 % [24]. B npyrom
uccienoBanun B Tedyenue 10 et penuanBbl OTMEYEHBI
y 43 % 6onpabIX HO1 [25], 32 74 Mmec —y 57,1 % [26].
Kpome Toro, moBpexacHUEe TKaHU IUIeKCH(DOPMHOIMA
HeWpopUOPOMBI BCIICJICTBHIE €€ HETIOTHOTO NCCEUCHHMS
MOBBILIAET PUCK MalUTHU3AaLUK, OoJiee YeM B TOJIO-
BUHE TaKHUX CIy4YaeB HAOIIOIAETCS TMEePEpOXKICHUE B
3II0Ka4€CTBEHHBIE OMYXOJHU U3 000J04eK nepudepu-
YEeCKUX HepBOB [22, 23], 5-neTHss BBDKHBAEMOCTh TIPU
KOTOpBIX, HECMOTpsI Ha JiedeHue, coctanisger 21 %
[27]. PerpocnexTuBHbIi ananu3 neuenuss HO1 3a
30-1eTHUI Nepro] MOKa3al YACTOTY PE3EKUUN [IINOM
3pUTENBHBIX HEPBOB, paBHYyIo 16,5 % [28].

Jnist mpenoTBpale st peLUIMBOB yIaleHHE KOXK-
HBIX Helipopuodpom mpu HD1 pexomenmyercst mpo-
BOJIUTH C MCCEUEHNEM 0oJjiee TITyOOKHUX CIIOEB IEPMBI
[29]. JomonMHUTEABHBIM TPUEMOM, MMO3BOISIOIINM
MHUHHMMHU3HUPOBATh MMOBTOPHOE IMOSBICHUE OIyXOJen
U JUCCEMHUHAINIO HeHpo(huOpoM Tociie omnepanu,
SIBISIETCS YMOOTM3AINS apTEPUH, MUTAIOIINX OITYXOJTh
[30]. HaubGosee nepcreKTuBHO COOMIOICHHUE IIPUHITH-
OB a0JIACTUKYU ¥ aHTUOIACTUKY ITyTEM IPUMEHCHHUS
XUPYPrUYECKOTO Jlazepa U dneKkTpoaunccekiun. [lo-
ciemHssi 00e3BOXKUBACT M JCHATYPUPYET OIMYyXOJH
BMECTE C OKpY’Kalollel KJIeTyaTkoil. 3a OfH ceaHC
AIIEKTPOJUCCEKIINS MO3BOJSET yainsiTh Oosee 450
HEHpopUOPOM ¢ MUHHMATIHHBIM PUCKOM PEIIHUBOB
Y BUJINMBIX TIOCIIEOTIePAIMOHHBIX PyOIoB [31].

Xupypradeckuil Ja3ep HauOosiee ONTHMAeH ISt
nedennst HO 1, Tak kak 7aeT BO3MOXKHOCTh H30aBUTHCS
OT OOJBIIMHCTBA KOYKHBIX HEHPO(hHOpOM 3a OIMH CeaHc,
MIPMYKATAET COCY/IBI, 00eCTIeunBaeT MPUHIINT aHTHOa-
CTHKU W HE OCTaBIsieT PyOIOB WIIM JIEMUIMEHTAIN
KoXkH [22]. O0 3TOM CBHUICTENBCTBYIOT ITyOJIMKAIIH Pe-
3yJBTaTOB UCTIONB30BAaHUS XUPYPrHYECKOTO Jla3epa Ha
BeIOOpKax u3 21 [32], 13 [33] u 119 6onpabx HO1 [34].
Haubonee Ge3omnaceH HEOAMM-UTTPUNH-ATIOMUHUEBO-
rpanaroBbiii (Nd:YAG) na3zep, mockonbKy TiTyOuHa
MOBPEXKACHUS IEPMbI C €ro moMouibo 10 230 MKM,
TOTJia KaK JUIsl yIJIeKuciaoro jazepa — 10 920 Mkw,
aneKkTpoxoaryssimun — 10 780 mMxwm [35].

AHanu3 POCCUICKHUX HAyUYHBIX MyONHMKaIuu
CBHJIETENHCTBYET 00 d(h(PEeKTUBHOCTH NMPUMEHEHHS
Ja3epHON XUPYPTUU TPU JEYEHHUH OITyXOJIEBOTO
curapoma y 6onbHbIX HD 1. [Tomyuens! cBepeHus 00
ycnemHoM npuMenenud ND:YAG na3epa B ieueHun
ruiekcu(opMHBIX Helipoduopom mura y 23 00IbHBIX
H®1 8 OI'Y «IHTHUUC n YIX» [36] 1 B KOHTPOIH-
PYEMOM HCCIIEI0BAaHUU JIEUEHUS dKCTpaMeayuisp-
HBIX OIyXOJEHW CIIMHHOTO Mo3ra y 145 OonpHBIX B
KIMHUKe Heipoxupyprun HoBocnbupckoro HUMTO
[37]. Cornacuo mamasiM OI'BY «HoBocubupckmit
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HUNTO nm. S.JI. LluBbsiHa», B KOHTPOJIHPYEMBIX
HCCIIENOBAHMAX IIPH XUPYPIUUECKOM JICUEHUH OITyXO-
JIel CIUHHOTO MO3Ta THIIA «IIECOYHBIC Yackl (n=83)
[38], axcTpaMe Iy UISIPHBIX OITYXO0JIeH CIUHHOTO MO3Ta
(n=412) [39] 1 HEBpHHOM KOPEIIKOB CTUHHOTO MO3Ta
(n=203) npuMeHeHe HeOAUMOBOTO JIa3epa MO3BOJISET
[IOBBICUTh YAaCTOTY PaIMKaJIbHOTO YAAJIECHUS OITyXO0Jel
[40], ynmydmnTh QyHKIMOHATBbHBIEC MOKa3aTenu [38]
U TIOJYYUTh 3HAYMMO 0Ojiee BBHICOKHE OTIAJICHHBIC
pe3yabTarsl geyeHus [39].

CoBpeMeHHBbIE MeTOABI

XHMHOTepanun Helipogpudpomarosa

1-ro Tuna

[Tockonpky marorene3 Hepodudpom mpu HD1
cBsizaH ¢ jgedunurom HelipopuOpoMuHa, KOTOPHIH
MHAKTUBUpYeET oHKoreH RAS 3a cuer ero Tpancgopma-
myu 13 ['TO- B [JID-cBI3aHHOE COCTOSHUE, UTO BEIET
k aktuBanuu myteid Raf/MEK/ERK [41], B neuenun
OKa3aIuCh dPPEKTUBHEIMA HHTHOUTOPHI MUTOTCH-
aktuBupyemon nporenHkuHasel MEPK. M3 nannoi
IpYIIBI IpenaparoB Ui JEUSHUs TIIEKCH()OPMHBIX
Hetipopudpom B 2020 . FDA (Food and Drug Admin-
istration) 6s1T 0OOpeH cemymeTuHUO [42]. B 2016 T
OITyOJIMKOBaHbBI PE3yNBTATHI TEPAITHH CEITyMETHHIOOM
24 nereit, 6onpHBIX HD1, cormacHo kotopeiM B 71 %
YMEHBIIAINCH pa3Mepbl Helipopubdpom [43]. Ipu ne-
yernu 25 nanyenToB ¢ HO1 y 38 % Bersasnena s dex-
TUBHOCTH B OTHOILICHHH OITyXOJIEH TOJIOBHOTO MO3Ta
[44]. B 2020 1. psitoM aBTOPOB OMyOJIMKOBAaHBI TaHHbIC
0 CHIKEHHH 00beMa TIeKCH()OpMHBIX HEHpoPrOpoM:
y16u317[42], 18 u3 19 [45], 35 u3 44 6onpabIx HD1
[46] 1 yMeHBIIIEHUN Pa3MEPOB CIMHABHBIX HEHpodu-
Oopom y 18 u3 24 nauuentos [47].

B 2021 r. omyOnuKoBaHbI pe3yNbTaThl HCCIEA0Ba-
Hus, nposeneHHoro ¢ 2014 no 2017 r, 383 nereit ¢
H®1, crpagaromux miekcuhopMHBIME Hefipohuopo-
MaMH, COTJIACHO KOTOpoMy Yy 7,1 % marueHToB omyxo-
JI yOAJICHBI XUPYPTUYSCKUM ITyTEM, @ UHTHOUTOPBI
MEK wucnons3oBanbl y 1,6 % u3 Hux [48], uto cBUE-
TENBCTBYET O HEOOXOAMMOCTH IUPOKOTO BHEAPEHHUS
BBICOKOA((PEKTUBHBIX METOIOB JICYCHHUSI TAHHOTO 3a-
Oonesanus. B Poccun, cormacHo naHHBIM ATEHTCTBA
conmanbHoit nHGOpMarmu (https://www.asi.org.ru/
report/2020), MexpernonanbHass 00IIeCTBEHHAS
OpraHu3anus COACHCTBUS MOMOINM MalHEHTaM C
Helipopubpomarozom «22/17» (https:/mf2217.ru) B
Hos10pe 2020 1. aHOHCHPOBaIa MPOrpaMMy AOCTyIa K
npemapary cenymeTuHuo i neteit c HO1 B Poccum.
Jamnas mporpamma paccuuTtana Ha 601pHBIX HOI ¢
HeorepabeIbHbIMU HelipouOpoMamu B BO3pacTe OT 2
1o 18 neT ¢ 6ecriaTHbIM 00eCIIeYeHNEM JICKAPCTBOM.
B macrosmmee BpeMs 1715 TOydeHUs CeTyMETHHIOA
TTaIACHT JTOJDKEH 00paTuThes B HanmoHampHBINA Me-
JIMLMHCKUI UCCIIeI0BATeNIbCKUI LEHTP AETCKOM rema-
TOJIOTHH, OHKOJIOTUH U UMMYHOJIOTUH UM. [IMuTpus
PoraueBa. Bo3zmMokHa OHJIANHH-KOHCYNBTALMUS YEPE3
nedarero Bpada. Ha caiite «22/17» (https:/nf2217.ru)
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pasmernieHa nHGOPMAIUs 0 BOSMOXKHOCTH OeCIIIaTHO-
TO reHeTHIeckoro anaian3a Ha HO 1 (Tonck TOIKOBEIX
MyTaIluil U MPOTSHKEHHBIX Nenenuid B TeHax NFI u
NF2 ¢ noMOIIbl0 CEKBEHUPOBaHMsI HOBOTO IMOKOJIE-
Hust (NGS), monTBepKaeHre BBISIBICHHON MyTaIUH C
noMo1nbto cekBeHupoBanus 1o Cenrepy) 8 ®I'BHY
«MTI'HII um. H.I1. BoukoBay» o Hamnpasienuto 057/y.
Kpowme toro, Ha caiite «22/17» MOXKXHO 03HAKOMHUTHCS
C TIOCTICITHUMH HOBOCTSIMHU 00 D(PPEKTHUBHOM JICUCHHUH
H®1. Cpenn nocienHux cooOmeHn UMEeTCs BayKHAS
uH(opManmsl 0 3aBepIIeHuH 2a (Ha3bl HCCIIETOBAHUS
Teqst 15l IeYeHUs1 KOKHBIX HelipoduOpom. Metoanka
OCHOBaHa Ha MECTHOM IpuMeHeHuu HoBoro MEK-
uarnouropa NFX-179 HerocpencTBeHHO Ha 00JacTH
nopakeHust. [IpeuMy11ecTBOM SIBISIETCSI OTCYTCTBHE
no0OYHBIX 3()(HEKTOB MPU CUCTEMHOM NPUMEHEHHN
CeJlyMeTHHHUOA.

3akiiroueHue

BaxHelmum KpuTepueM NOCTAaHOBKU JUArHo3a
H®I1 cinyxuT MonekyaspHO-TeHeTHYecKast UIeHTH-
(ukanus mytanuu B reHe NFI ¢ MOMOIIBIO CEKBe-
HUPOBAHUSI WIN BBISIBIICHHE MUKPOJIEJIELIUH B JTIOKYCE
17q11.2 meromom MLPA. 3T0 MO3BOIUT UCKITIOUUTH
cunjapomsl Ileiitna—Erepca, Jloxbe-XyHuukepa,
Pycankaba—Mriope—Cwmuta, bannasna—30HHaHBI,
LEOPARD, wnetipopubpomaros 2-ro Turma, JIMMoMa-
T03bI. [lockonbKy ren NF'/ nmeeT OoJbIIne pazMepbl
(57 2K30HOB) M XapaKTEPU3YETCSI OTCYTCTBUEM TOPSI-
YMX TOYEK MyTareHesa, NMepcleKTHBHA pa3padoTka
YHHUBEPCAIbHON NaHENIN MOJIEKYISIPHO-TeHETHYECKON
Bepudpukanuu HO 1, 9T0 1M03BONTIIIO OB yIIPOCTUTH U
CHHM3WTH 3aTpaThl Ha MOATBEPKACHUE JUarHo3a 00-
ne3Hu. Mytanuu B reHe NF' sBISAIOTCS NPUYUHAMUI
XUMHUOPE3UCTEHTHOCTH CHOPAJNYECKUX 3JI0Kade-
CTBEHHBIX HOBOOOPA30BaHUM, [I03TOMY UX BBISIBICHHE
C MOMOIIbIO YHUBEPCATHHON MaHeNNn TUArHOCTHUKH
MO3BOJIUT MCIOJB30BaTh COBPEMEHHbIE METOBI
tepanu, 3pdexruBHsie npu HO1 (ncnonb3oBanue
naruoutopoB MEK). B meuennn HO1 weobxommm
KOMIUIEKCHBIHN MOAXO0J ¢ MCIOJIB30BAHUEM XUPYP-
THYECKUX METOAOB M Tepanuu onodpeHHbiM FDA
cenmymetuHnOoM. st ynanenus Heipopudpom, BO
n30exKaHue pelUIUBOB U OCIIOKHEHUH, PALlMOHAIBHO
IPUMEHEHHUE 3JIEKTPOAUCCEKLIUN U XUPYPrHUeCKO-
ro yazepa (HauOoliee ONTUMAJIBHO HCIIOJIB30BATh
HEOOUM-UTTpUi-amoMuHIeBO-rpanaroBbiii (Nd: YAG)
nasep). IlepcnekTuBHO MMPOKOE BHEIPEHUE B KIIHU-
HUKY 2 pexTrBHBIX 111 teueHuss HD 1 narnoéuropon
MEK, st 4ero HEOOXOUMO TPHUBIICYH OOIIECTBEH-
HbIE OPraHU3aLIH C LIEJBI0 OECIIIaTHOTO 00eCeueHH s
npenaparamu 6ospHBIX HO 1. B Poccniickoii @enepa-
mu ¢ HosgOpst 2020 1. paGoraeT MekpernoHambHas
oOlIecTBeHHAsT OpTaHU3allusl CONECHCTBUS TOMOIIN
nanueHTaMm ¢ Heiipopudpomarozom «22/17», kotopas
AHOHCHpPOBaJa MporpaMmy J0CTyIa K Ipenapary ce-
mymeTnHuO s pereit ¢ HO1.
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AHHOTauuA

Llenb nccnepgoBaHmns — 0606LLEHNE UMEIOLLMXCA AAHHBIX O 3HAYVIMOCTU KOMMbLIOTEPHON TOMOrpadum ans
BbISIBMEHNSI CAPKOMEHNM B KMMHWYECKOW MpaKTUKe, B YaCTHOCTM Y OHKoMornyeckmx 6oneHbix. MaTtepuan m
MeToAbl. [1oMCK COOTBETCTBYOLLMX MCTOMHMKOB Npon3Boaurics B cucteMax Medline, Scopus, Pubmed, Elibrary,
BKMoYanueb nyonukaumm ¢ 2008 no 2022 r. HangeHo 6onee 100 3apyOeXHbIX 1 POCCUNCKMX NyOnmMKauuin, ns
KOTOpPbIX 45 NCTOYHMKOB BKMHOYEHbI B AAHHBIN ITEpaTYpHbI 0630p. PeaynbTaTtkl. CornacHo EBponerickomy
KOHCEHCYCY, MOA CapKoMeHWen NOHNMaIOT CITOXHBIN KITMHUYECKUIA CUHAPOM, KOTOPbIN BKIOYaeT B cebd yMeHb-
LLEHVE MbILLEYHOWN MacChl Tena, CHXeHne PyHKLUMIA MbiLL. B OCHOBE cCapkoneHWm NeXuT KOMMMEKC BO3pacT-
HbIX 1 HEMPOryMOpanbHbIX U3MEHEHWI, HapyLLeHne NuTaHua. TpygHO NepeoLeHnTb 3HaYeHne CapKoneHnm,
TaK Kak OHa SBMAETCS OOHVMM M3 MATUM OCHOBHbIX (DAKTOPOB pucka 3aboneBaemMocTy 1 CMEPTHOCTU Nioaen
cTapuwe 65 net. CapkoneHns 4acTo BCTpeYaeTcsi Npy BOCNanuTenbHbiX 3a60neBaHnsX, 3roKa4eCTBEHHbIX
HOBOOOPa30BaHUsX, NMPU OPraHHOM HeJoCTaTOYHOCTU. 1o MHeHWI0 BoNbLUMHCTBA MUccregoBaTenen, 30mo-
TOW CTaHAapT HEMHBA3VBHOTO OMpeAeneHnst KonuyecTaa Mbllwy — 31o KT, KoTopas aBnseTcst OCTOBEPHbIM
METOZIOM KONMMYECTBEHHOIO aHarnm3aa, 4To nokasaHo B paboTe, OCHOBaHHOW Ha CPaBHEHWUW KONMYECTBEHHOM
OLEHKM No AaHHbIM KT pasnuyHbIX rpynn MblLUL, ¢ 06bEMOM MbILLLL, U3MEPEHHBIX HA TPYMHbIX TKaHAX. AHanu3
nMTepaTypbl NOKa3arl, YTO CapKOMEeHWs SBMAETCA BaXKHOW KIMHUYECKOW NpobremMorn CoBpPEMEHHOW OHKOMOTMK.
Ee Hannune HeratnBHbIM 06pa3om BNUSIET HA MPOrHO3 3aboneBaHns 1 Ka4eCTBO XXN3HU NauneHToB. B ocHoBe
pa3BUTMSA AAHHOIO MNaTONOrMYECKOro COCTOSHUS feXxart M3MeHeHUst MeTabonmama, oOycrnoBneHHbIe BMIMSHNEM
OMyXOnv 1 NPOBOAMMONO NIEYEHWs, B pe3yrbrarte Yero gerpagaums MbilleyHoro 6enka HaumHaeT npeobnagartb
Hap, ero CMHTE30M. 3aknto4yeHue. YumntbiBas 60nbLUyto pacnpoCcTpaHEHHOCTb U MPOrHOCTUYECKYHO 3HaYMMOCTb
CapKOMeHWN B OHKOMOMMW, CTAHOBUTCS O4EBUOHON HEOOXOAMMOCTb €€ PaHHEN ANarHOCTVKN 1 NocneayoLero
neveHus. Vicnonb3oBaHne aHHbIX PyTUHHBLIX KT-uccnegoBaHuii, MPOBOAMMBIX B MOBCEAHEBHOW MpaKTUKe
ONS AMarHoCTUKM CapKOMNeHUn, NO3BOMNUT HAWTN BO3MOXKHbIE NMPUYMHBI, ONPEAEnUTb BEPOSTHOCTb PUCKOB 1
TaKTUKy NeYeHns Ha paHHeM aTane, Korga Tepanusa MoXeT ObiTb Hanbornee adPeKTUBHON.

KnioueBble cnoBa: capkKoneHwus, KT-capKomeTpml, KoOMnbrOTEepHas Tomorpadwm, ny4veBasi AUarHOCTUKa,
OHKOJ10TUsl, OCITOXXHEHUA B OHKOJIOrMU, NPoOrHo3 B OHKOJIOTUMU.
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Abstract

The study aimed to summarize the available data on the role of computed tomography in sarcopenia detection
in cancer patients. Material and Methods. A literature search was conducted in the Medline, Scopus, Pubmed,
and Elibrary systems. More than 100 articles published in 2008-2022 were analyzed. We included 45 articles
in this review. Results. According to the European Consensus, sarcopenia is a syndrome characterized by
progressive and generalized loss of skeletal muscle mass and strength due to age-related, neurohumoral
changes, malnutrition or muscle catabolism. It is difficult to overestimate the importance of sarcopenia, since
this syndrome is one of the five main risk factors for morbidity and mortality in people over 65 years of age.
Sarcopenia is mainly observed in inflammatory diseases, malignancy or organ failure. According to most
researchers, CT is considered the gold standard method to assess muscle mass and quality. It is a reliable
method for quantitative analysis, which was shown in a study based on the comparison of quantitative
assessment of various muscle groups based on CT with muscle volume measured on cadaveric tissues. The
purpose of this literature review was to highlight the importance of computed tomography for the detection of
sarcopenia in clinical practice. Based on the results of the literature analysis, sarcopenia is still a challenge
for modern oncology. Sarcopenia negatively affects the prognosis of the disease and quality of life of cancer
patients. Sarcopenia may develop due to metabolic changes caused by cancer treatment, as a result of
which the degradation of muscle protein begins to prevail over its synthesis. Conclusion. Given the high
prevalence and prognostic significance of sarcopenia in oncology, the need for its early diagnosis and active
treatment becomes obvious. The use of routine CT examinations for the diagnosis of sarcopenia will allow
us to search for possible causes and optimize treatment, determine the likelihood of risks and determine the
treatment strategy at an early stage, when therapy can be most effective.

Key words: sarcopenia, CT-sarcometry, computed tomography, radiology, oncology, complications in

oncology, prognosis in oncology.

Beenenne

CornacHo EBpornelickoMmy KOHCEHCYCY, ITOJ] CapKo-
MEHUEH TOHUMAIOT CIOKHBIN KITMHUYECKUA CUHIPOM,
KOTOPBIN BKJIIOYAET B CEOSI YMEHBIIIEHNUE MBITIICTHON
MAacChl TeJla, CHUKCHUE (DYHKIUU M CUJIBI MbIIIl. B
OCHOBE 3TOTO CJIO)KHOTI'O KIMHHYECKOI'0 CHHJPOMA
JIEKUT KOMIUIEKC BO3PACTHBIX U HEHPOTyMOpPaIbHBIX
n3MeHeHul, HapyuieHue nutanus [1, 2]. Tpyano
[EPEOLICHNTh 3HAUYE€HUE CApPKOIIEHUH, TaK KaK 3TOT
CUHJIPOM SIBJISICTCSI OJTHUM M3 TISITH OCHOBHBIX (pak-
TOPOB pHUCKa 3a00JIeBAEMOCTH U CMEPTHOCTH JIFOJEH
crapiue 65 ner [3]. CapkoneHus: 4acTO BCTpEUaeTcs
P BOCTIAJINTENIBHBIX 3200JIEBaHUSX, 37I0KaY€CTBEH-
HBIX HOBOOOpPa30BaHUSX MU MPHU OPraHHOH HENo-
cratouHoctu [4].

B nHacrosmee BpeMs ISl OLIEHKUA CapKONICHUH H
ee TOATBEPKACHUS HCIIONB3YIOT TaKWe TUArHOCTH-
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YEeCKUEe METOJbI, KaK YIbTPa3ByKOBasi TUArHOCTHKA
(Y31), marautHo-pe3oHancHas Tomorpadus (MPT),
koMmmstoTepHast Tomorpadus (KT), nByxanepreTuue-
cKas peHTreHoBckas abcopormometpust ([APA) [1].
ITo MHEHMIO OOJIBIIMHCTBA HCCIIEAOBATENICH, 30JI0THIM
CTaH/IapTOM HEMHBA3MBHOTO OITPE/ICIICHHUS] KOJIMYECTBA
Mmpi ssisgercs KT [4—6], koTopast TOUHO OTpakaeT
peasbHOE pacIipe/ieieHne MBIIII B TeJie YeJIOBeKa U
SIBJSIETCS] IOCTOBEPHBIM METOJIOM JIJIsl KOJIMYECTBEH-
HOTO aHaJn3a, 4YTo OBUIO MOKa3aHo B padoOTe, OCHO-
BaHHOH Ha cpaBHeHUHU KT-AaHHBIX KOJMYECTBEHHOM
OIIEHKH PA3IMYHBIX TPYTII MBIIII] ¢ 00HEMOM MBIIIIII,
W3MEpPEHHBIX Ha TPYITHBIX TKaHAX [7].

Leap uccsienoBanus — OIIEHKA 3HAUUMOCTH KOM-
MBIOTEPHON TOMOTpaduH 115 BBISIBJICHUS CAPKOTICHUH
B KIIMHUYECKOU MPAaKTHKE, B YACTHOCTH Y OHKOJIOTH-
YECKUX OOJBHBIX.
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KT — nHCTPYMEHT capKoMeTpHH

CornacHo knaccugukanuu, npunsatod B 2018 .
EBpormeiickoii pabodeil Tpymmoil mo capKoneHUuu y
noxkmieix Joaet (EWGSOP2) (EBpomneiickuii KoH-
CEHCYC), CApKOIIEHNH MOPA3AEIISIOTCS Ha CIITYOIINe
KaTeropuu:

1. «llepBu4Has» — capKONIEHHsI, KOTOpas CBs3a-
Ha C BO3pPacTOM W OTCYTCTBYET Kakas-THOo WHas ee
MIPUYHHA.

2. «BropuuHas» — ciaydau, Korjaa ectb (aKTopsl
KpOMe CTapeHUs WM B COYCTAHUH CO CTAPCHHEM.

3. «Octpbie» capKOMEHUH — MPOIIeCC JITUTEIBHO-
CTBIO MEeHee 6 Mec.

4. «XpoHHYeCcKHe» CapKONEHUH — JITTUTEIbHOCTbIO
6 u Ooee mec.

Brinensior ocoboe cocTosiHHE — «CapKOIIeHH-
YecKoe» OXKHpPEHHEe, IIPU KOTOPOM HabIromaeTcs
CHIDKEHHE MBIIIIEYHON Macchl Tesla PU YCIOBUH U3-
OBITOYHOTO Beca [4].

[Ipn nuarHOCTHKE CapKOIIEHWU CIENyeT YYHUTHI-
BaTh LIEJHM M 3aJladd TaKoTo aHanm3a. Tak, B COOT-
BETCTBHUH C HOBBIMH pekoMeHmarusmMu EWGSOP2,
B KJIMHMYECKOH MpaKTHKE MIPU CKPUHHUHTE Hanbosee
YMECTHO HCIOJh30BaTh HEOPOroi u 3(pPeKTUBHBII
meton — SARC-F-ompocHUK 1715 TIAITMEHTOB C TIPe/I-
ronaraeMoit capkorieruei [4]. [lpu yrounstoreit nua-
THOCTHKE WJTH TTO/ITBEPKIEHUH TAHHBIX, TOTY4YEeHHBIX
B IIPOIECCE CKPUHUHTA, WU 110 pe3yJbTaTaM KINHU-
YeCKUX NAaHHBIX HamOoJIee TOYHBIM M JOCTOBEPHBIN
METOJ — KOMITbIOTEpHAst TOMOTpadusi.

Bri6op KT nist OlleHKH COCTOSIHUSI MBIIICUHOM
MAacChl y OHKOJIOTHYECKUX OOJBHBIX JTOTUYECKHU BBITE-
kaeT u3 Toro, 4to KT — cranaapt npenonepaioHHOTo
00cIeT0BaHuMs ITOM KaTeropuu OOMBHBIX U JaIbHEH-
LIeTO AMHAMHYECKOTO HAOIIOACHUS 32 UX COCTOSHU-
em [8]. Kak y 340pOBBIX, TaK U Y OHKOJIOTHYECKUX
OOJIBHBIX TIOKa3aHa HA/ICKHAS KOPPEISIIUS TUIOMIAIH
MBIIIIEYHOH 1 JKUPOBOH TKAHN Ha YPOBHE MOSCHUYHBIX
M03BOHKOB, n3MepenHoit npu KT, ¢ oM o0bemom
CKEJIETHOM MyCKYJIaTyphbl 1 )KMPOBOH KJIETUATKH BCETO
tena [9—11]. Xots B.JI. MaceHKo 1 coaBT. moJiarator,

YTO cper HanboIee pacpoCTpaHEeHHBIX BU3yalTu3a-
IIMOHHBIX METOAVK BBISIBIICHUS U OLICHKU CAPKOTICHHH,
takux kak JIPA, KT, MPT u Y3U, clioXHO BBIICTUTH
OTIpEJICTICHHBIN 30JI0TOH CTaHAAPT B CHITy OCOOCHHO-
CTEH UX UCIIOJIb30BAaHUS U UMEIOLIUXCS] OTPAHUYEHUH,
B 0030pe aBTOPHI TaJIH MOIPOOHYIO XapaKTEPUCTUKY
Ka)KJIOTO U3 ITUX METOJIOB, CYUTAs OJTHUM U3 TJIABHBIX
npeumyiiects KT BO3MOKHOCTh OLICHKH U3MEHEHUS
TUTOTHOCTH MBI, KOTOpas INHEHHO 3aBUCHUT OT KO-
JTUYICCTBA )KHPOBOW TKaHW B MbIIax [1].

B nacrosiee Bpemst KT siBisieTcst 00si3areibHbIM
METOJIOM ]ISl TUIAHOBOTO TPEIOIEPAlIHOHHOTO 00CIe-
JTIOBaHUs, YTO UMEET OOJIBIIIOE 3HAUYEHHE, TaK KaK 10~
3BOJIAET C OOJBIIION TOYHOCTHIO BBISIBUTH U3MEHEHUS B
MBIIIeTHOM Macce 60mbpHOTO [ 12]. Pesynsrarst KT, mo-
Jy4eHHbIE Ha TOOTIePallMOHHOM dTarie 00cIe0BaHus,
MOYKHO HCITONTb30BaTh JUISl BBISBICHHS CApKOIICHUH,
TO €CTh TaKOW aHaNW3 He TpeOyeT MpoBeNeHUs I0-
MOJTHUTENIFHBIX UCCIIEA0BAHUN WIIH, 9TO OYeHb BaXKHO,
HE YBEJIIMYUBACT JIy4eBYI0 Harpy3Kky [13].

Meronuka KT 3akntouaercs B U3y4eHUH JAHHBIX,
MOJTyYEHHBIX Ha YPOBHE TPETHETO MOSICHUYHOTO TI0-
3Bonka (LIII) (puc. 1) [2]. Armanu3 nanasix KT Bkiio-
qaeT B ce0sl oIpeieNieHne cIeIyOIINX MoKa3aTeyiei:

— SMA (Skeletal Muscle Area, cm?) — mIoOIAab
MOTIEPEYHOTO CEYEHUS CKEIETHBIX MBIIII] HA YPOBHE
TpeTbero nosicHnaHoro no3Bonka (LIII);

— SMI (Skeletal Muscle Index, cmM?/m?) — rutomaib
MOTIEPEYHOTO CEUEHNS HA YPOBHE TPETHETO MOSICHUY-
Horo no3BoHka (LIII) ¢ monpaBkoii Ha kBagpar pocta
[= SMA (cm?)/BbIcOTa? (M?)].

—MRA (Mean Attenuation, en.H) — ycpeaneHHbI#
K02 UIMEHT 3aTyXaHUs BBIOPAHHBIX ITUKCEIeH (J1eH-
CUTOMETPUYECKas TUIOTHOCTB).

B nacrosiee Bpemst 17151 OIIEHKH CapKOTIEHUH MTPH
KT yaie Bcero nucnosib3yeTcsi METOIMKA U3MEPEHUS
TUIOIIA/IU TIOTIEPEYHOT0 CEYCHHUS TOSICHUYHON MBIIIIIBI
C IOTIPaBKoOii Ha KBajpar pocta Ha yposHe LIII (SMI)
[1,2, 14-16]. BOTBIIMHCTBO aBTOPOB CUUTAIOT MTOPO-
TOBBIM 3HadeHHeM SMI, HIKe KOTOPOro COCTOSIHHE
MBIIIEYHONW TKAaHU PACIICHUBACTCS KaK CApPKOICHUS,

Puc. 1. HopmanbHas mbilieyHas macca (a) n capkoneHusi y OHKONorm4eckoro nauueHta (6).
UMT (nHoekc maccel Tena) B 06oux crnyvasix — 26 kr/m?
Fig. 1. Normal muscle mass (a) and sarcopenia in a cancer patient (b). BMI (body mass index) in both cases 26 kg/m?
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Ta6bnuua /Table

SMI B HOopme, No AaHHbIM pa3HbIX aBTOPOB
Healthy reference values for SMI according to different authors

ABtops! (Tox)/
Authors (year)

B.JI. Macenko u coaBr./
V.L. Masenko et al. (2019) [1]

]

IMoxkazarean SMI y sxeHImH, cM>/M?/
Healthy reference values for SMI in
females, cm?/m?

Tokazarenn SMI y MyskunH, cM*/M?/
Healthy reference values for SMI in
males, cm?/m?

Y. Kawaguchi et al. (2019) [15]; 38,5 52,4
J.S. Lee et al. (2018) [16];
K. Jones et al. (2020) [17]

F. Ufuk et al. (2019) [2] 39-41 52-55

S.-K. Hung et al. (2021) [18] 38,9 55,4

52,4 cm*/M? mist MyxauH # 38,5 cM*/M? TS JKEHIIMH
[1, 14— 16]. Psax uccnenoBareneii UCTIONb3YET B Kaye-
CTBEe TOPOTOBBIX 3HaueHuit SMI menee 55,4 cm?/m>
JUIst MyX4rH 1 MeHee 38,9 cm?/m? st sxertuH [17].
IIpoBenennsiii B 2019 r. MeTaananus mokasal, 4TO
HanOoJIee pacIpOCTPAHCHHBIC KITFOUEBbIC 3HAYCHUS
SMI s ompeneneHus] MBIIIEYHOW MAacChl TIpU 00-
cnenoBanuu Ha KT cocrasistor ot 52 10 55 cm?/m?
JUTS MY>KYdH | 0T 39 10 41 em?/mM? uist sxeHimH [2]
(Tabmuua).

HexoTopbie aBTOpBI CYMTAIOT, YTO MOSCHUYHAS
MBIIIIIIA HE SBIISICTCS PETPE3CHTATUBHON TSI OIICHKH
obmieit capkonenun [4], Torma Kak APyTHE HCCIIE-
JIOBAaTENN yTBEPKIAIOT, UTO UMEETCS KOPPEIsIus
MEXJy TIoKa3aTejleM, OCHOBAaHHBIM Ha M3MEPECHHH
TTOSICHUYHOM MBITIIIIEI, ¥ OOIIIeH MacCOi CKeTICTHOM My-
CKYJIaTyPBI U 3TO SIBJISIETCS IPEAUKTOPOM JIETATHHOTO
KCXOJIa JIJISl OTIPENICIICHHOM TPy bl 00IbHBIX [3]. Psijy
WCCIeNIoBaTeNell CYMTACT, YTO Jy4Ille UCIIONb30BaTh
METOAUKH aHalu3a CapKOMEeHWH, OCHOBaHHBIE HA
OTICHKE MBIIIII CPEeIHEH TpeTu Oeapa, TOICHH U MPE-
wieubs [4, 18, 19], ogHako Benrka BapraOeIbHOCTb
MEXKIY MalueHTaMut, KpOME TOr0, B HACTOSIIIIEE BpEMs
MIPH MCTIOIB30BaHUH JAaHHON METOIWKH HET eTUHBIX
TTOPOTOBBIX 3HAYCHUN U CTAHIAPTOB UCCIICIOBAHUS.

A. Brian et al. mokasanu, 4TO MpH HEBO3MOX-
HOCTHU ONPEICICHUSI UHACKCA CKEJICTHBIX MBIIIL HA
YPOBHE TPETHETO MOSICHUYHOTO TIO3BOHKA JIOMTyCTUMO
HCIOJIb30BAaHUE TAKUX YPOBHEW MO3BOHKOB, Kak: Il
MOSICHUYHBIN, [V mosscHu4HBIN, V NOsSCHUYHBIN, |
nosicanusbii, XII rpynnoit, XI rpynHoit u X rpyaHou
[20]. 3HaunmoCTh OKa3aTeNe, M0 MHEHUIO aBTOPOB,
CHIDKAETCSl IMEHHO B TAKOW TOCIEIOBATEIIEHOCTH —
or LII mo ThX. U. Furkan et al. ycraHoBwIN NpsiMyto
3aBUCUMOCTH UHJIEKCA CKEJIETHBIX MBIIII] HA YPOBHE
TpeThero nosiciuyHoro no3sonka (LIIIMI) u Broporo
(CIIMI), Tpetbero (CIIIMI) u geTBeproro (CIVMI)
MIEWHBIX TO3BOHKOB, IOATOMY JAaHHBINA METOA MOXKHO
Ha3BaTh aJIFTEPHATUBHBIM JIJIS1 JUATHOCTHKYU CapKOTIe-
HUU y NIAIUEHTOB C OHKOJIOTMUECKUMHU 3a00JIeBaHUS -
MH 00JIaCTH TOJIOBBI U TIIeH [2].

UccnenoBanus, BBIMONHEHHBIE IPU U3YYEHUU Cap-
KOTICHHH, TIOKa3aJI ee BIUSHUE Ha T€YEHHE MHOTHX
3a0oseBaHnil. PacripocTpaHeHHOCTE CapKOTICHUH, BbI-
sienernoi npu KT, coctasnser ot 15 10 50 % y manu-

128

€HTOB C OHKOJIOTMUECKUMHM 3a0oneBaHusMHu, ot 30 10
45 % y OOJIbHBIX C TICYCHOYHOW HEJIOCTATOYHOCTHIO U
ot 60 10 70 % y naueHToB B KPUTUYECKOM COCTOSTHUU
B OTJCJICHIH MHTCHCUBHOW Tepanuu [21]. Y TsoxemsIx
OonbHBIX, Haxoaamuxcsa Ha VMBJI, nuskas moomannb
CKEJICTHBIX MBIIII, BhIsiBIIeHHAs 1pu KT-capkomeTpun
Ha paHHeW CTaauu, ABIAeTCS (PaKTOPOM PHCKA CMEPTH
He3aBUCHMO OT ronia u JaHHbX mKkaigsl APACHE II
[22]. BeisaBneno, uro 90-mHEBHAS JTETANIBHOCTH MPHU
a0criecce CeIe3eHKH y TAlMeHTOB ¢ CApKOIICHUEH ObLia
3HAUUTENBHO BHIIIIE, YeM Yy MAI[HEHTOB 0€3 CapKOIICHUH
[17].]). Bunzel etal. B cucTemMarndeckom 0030pe 1 MeTa-
aHaJw3e MPOJIEMOHCTPHPOBAIIN 3HATUMOCTD ITOKA3aTeIIs
SMI 14 olLIeHKM MPOTHO3a OCJIOAKHEHHI, B TOM YHCIe
JCTaNbHbIX, Y NAIIMEHTOB, MEPEHECIIUX ONEPATUBHEIC
BMeEIaTeNhCTBA HA OpraHax OpIomIHOW monocTtH [23].
0. Diogo et al. moka3anu, 9T0 MAIMEHTHI C CApPKOTICHH-
et umenu Gonee HU3KYIO 30-HEBHYIO BBIKHBAEMOCTh
M0 CPaBHEHHIO C TPYIIOI OONBHBIX 0€3 CapKOIEHHH,
a TaKKe HAIMYUE CApPKOIIeHUH OBLIO CBS3aHO C Oolee
BBICOKOHM pacipOCTPaHEHHOCTHIO OCJIOKHEHUH, B TOM
yrciie MHOEKIMOHHBIX, U ¢ JICTAIbHBIM UCXO0M [24].

CapkoneHusi — MPOrHOCTHYECKHUI (pakTOp

HCXO/I0B Y OHKOJIOTHYECKHX MAIUEHTOB

[Iporpeccupytorias MaTHy TPHIIHS — HEH30SKHBIH
CIIyTHUK OHKOJIOTHYECKOTO 3a00neBanns. CHIDKEHHE
anmeTuTa u olmas cnaboCTh SBISIIOTCSA Hamboee
paHHUMHU M 9aCTBIMU CUMIITOMaMHu paka, y 20-25 %
MalUCHTOB BEAYIIUM (DAKTOPOM JICTAILHOCTH Ha
(hmHANBHON CTaIWW OHKOJOTHYECKOTO Mpolecca
CTaHOBHTCS pedpakTepHas Kaxekcus. B Hacrosiee
BpeMsi yOeIUTEIBHO JJOKAa3aHO, YTO HyTPUTHUBHAS HE-
nocrarounocts (HH) yxynmraer ¢yHkumoHanbHbIi
CTaTyC ¥ Ka9eCTBO )KU3HU NAIMEHTOB, IEPEHOCUMOCTh
crienu(UIecKoro JICUCHHUS, OOIIYI0 U KaHIIEPCIICIIH-
(udeckyro BeDKHUBaeMoCTh [26]. J{ist olleHKH prcka
u BeIpaxkxeHHocTH HH ncnons3yercs psn mxan (NRS-
2002, SGA, MUST, ESMO u 11p.), B OCHOBY KOTOPBIX
MTOJIOKEHBI KOJIMYECTBO U KaYeCTBO MOTPEOIIEMO
MTUTITA, aHTPOTIOMETPUICCKUE U JTaOopaTopHBIC JaH-
Hble. OCHOBHBIMU aHTPOTIOMETPHUUYCCKUMHU TTOKa3aTe-
JISIMH SIBJISTFOTCS HeKe Macchl Tena (MMT), Benuanaa
Y CKOPOCTh CHHUYKEHUS Beca, KOTOPBIE KOPPEIUPYIOT C
BBEDKHBAEMOCTHIO OHKOJIOTHIECKUX TTAEeHTOB [27].
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B nocneanue roapl B 1uteparype nosiBisieTcs: Bce
0O0JIbIIIe TaHHBIX, CBHIETEIHCTBYIONUX O TOM, YTO
CYIIECTBEHHOE MMPOTHOCTUYECKOE 3HAYCHHE NMEET HEe
TOJILKO (haKT CHUYKEHUS O0IIEH MacChl Tella, HO U 13-
MEHEHHsI €€ KOMIIOHEHTHOT0 cocTaBa. CapKoneHus —
9TO W €CTh MPOTPECCUPYIOIIee TeHepan30BaH-
HOE CHW)XEHHE TOIIeH MacChl 32 CYET MBIIIEYHOTO
KOMITOHEHTa. Y MaIlMeHTOB C OXUPEHUEM MOXKET
HaOmonateest cutyanus, korna UMT noBellieH, HO
MBIIIIEYHas Macca CHIDKEHA, — TaK Ha3bIBAEMOE CapKo-
TeHnIecKoe okupenue [28]. Pa3BuTue capKoreHnH B
OoIbIIei Mepe XapaKTepHO JIJIsl COTUIHBIX Oy XOJIeH,
B TIEPBYIO Ouepeslb IoJOBBI, LIEM U BEPXHUX OT/e-
JIOB JKEITYIOYHO-KUIIEYHOTO TPaKTa, MPU KOTOPBIX
4acTOTa BCTPEYAEMOCTH TaHHOTO CHHAPOMA MOXKET
nocturarb 70 %.

Cuuraercs, YTO OLEHKA CApKONEHUU MPHU PaAKe
JKENy/lka Ha JO0OTEPaIMOHHOM dTalle UMEeT TaKoe
K€ 3HaYEeHHe, Kak Kareropus T mepBUYHON OIyXosn
U HaJUYHUE MOJOKUTEIBHOTO Kpas pe3ekiuu [29].
Hanmuue capkorieHu# y O0TBHBIX PAKOM JKEITy/Ka 110~
BBIIIIAET PUCK TSHKENBIX ITOCIICOTIEPAIIMOHHBIX OCIIOXK-
HEHUU 1 yXyJIIAET IEPEHOCUMOCTh HE0AIbIOBAHTHOM
xumuotepanuu. S.S. Shachar et al. B meraananmze
JIOKa3aJi, YTO HAJIMYHME CAPKOTICHUU SIBJIICTCS (haKTO-
POM CHIDKEHHS 00IIIEH BBDKHBAEMOCTH TIPHU COJTUAHBIX
omyxomsix [30].

HecMmoTps Ha TO, 4TO MOTEPs MBILIEYHOW MacChl
SIBJIIETCSI COCTABHOW YaCThIO CMHJPOMA aHOPEKCHH-
KAaXEKCUU OHKOJIOTMYECKOro MaI[MeHTa, CApKOICHUS
MOXXET OBITh €IMHCTBEHHBIM M HamOoliee paHHHUM
npossienneM HH mpu 31mokadecTBeHHOM HOBOOO-
pazoBaHuM 0€3 MOTEepH >KMPOBOW TKAHW, aHEMHUU U
o011Iei acTeHn3auun. B ee 0CHOBE JIEXKHUT Psiji MOJIEKY-
JITPHBIX MEXaHU3MOB, HAPYIIIAIONINX OalaHC cCHHTe3a/
nerpananuu MeimedHoro Oenka [31]. MeauaTtopsr
Bocnanenus (IL-1, TNF-a), muocrarun u dakrop,
crumynupytomuii nporeonus (PIF), BoipabarbiBae-
MBbI€ OITyXOJIbIO 1 IMMYHHBIMH KJIETKaMU OPTaHN3Ma,
AKTUBHUPYIOT PSi/I BHYTPUKIIETOUHBIX CUTHAIBHBIX Me-
XaHU3MOB, CIIOCOOCTBYIOIINX YCHICHUIO YOUKBUTHH-
MIPOTEACOMHOM U KaCMa3HOM AeTpalallui MBIILICUHOTO
Oerka. DTH ke MeXaHI3MbI OTBETCTBEHHBI 32 Pa3BUTHE
MHTOXOHIPHAIBHON TUCHYHKITAN, TTPOSBIISIOIICHCS
OJTHOBPEMEHHBIM ITOBBIIICHHEM OCHOBHOTO OOMEHa
U cHKeHueM cuaTe3a ATD, B pe3ynbTare 4ero ycy-
ryomsieTcs sHepreTuueckuil aucOananc. CHIKeHHE
KOHIICHTPAIINY WHCYJIMHOTIOMOOHOTO (haKkTopa pocTa
(IGF-1) nmpuBoauT K 3aMesICHHIIO OSIIKOBOTO CHHTE3a.
Haxkowner, cama onmyxoiib akTHBHO KOHKYPHPYET 3a Iy
CBOOOTHBIX AMUHOKHCIIOT, B TIEPBYIO OYEpE/Ib IITyTa-
MHHA, KOTOPBI HEOOXOIUM JIJISi CHHTE3a MBIIIEUHBIX
BOJIOKOH [8].

[IpoBeneHune criennaIbHOTO JIEUEHHUS B OHKOJIOTHH
MOXET COITPOBOXKIATHCS YCYT'YOJICHUEM CapKOTICHUH,
YTO MOXET OBITh CBS3aHO C PA3BUTHEM TOOOYHBIX A(-
(heKTOB XMMMO- 1 JTy9ICBOH Tepariu (JHapest, MyKO3HT),
a TaKXKe CO CTPECCOBOM peakueil 1 HeBO3MOKHOCTBIO
MAIMEHTOB aJIEKBaTHO MUTAThCS B [TOCIIEONEPAIIOH-
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HOM nepuoze. iHTepecHbIM SBIsIeTCsl TOT (aKT, 4TO
HEKOTOpPBIE MPenapaTsl IS IEKAPCTBEHHOTO JICUCHHS
omyxoJieli caMu 1o ce0e MPOBOLMPYIOT CHUKCHHE
MblmedHoll macchl. [logoOHBIN 3¢ dekT onucan
JUIS. HEKOTOPBIX XMMHOTEPANeBTUUECKUX (TaKCaHBbI,
MUCITIATHH, JOKcopyOuruH, stono3ua, FOLFIRI) u
TapreTHoIX (copadeHnd, IBepoIUMYyC) MpenapaToB
[32]. MexaHu3M capKONEHUH, MHIYLIUPOBAHHOM J1e-
KapCTBEHHBIM JICYCHHEM, JI0 KOHLA HE U3y4EH, HO B €TO
OCHOBE JISKUT aKTHBALUS TEX K€ BHYTPUKIECTOYHbBIX
CUTHAJILHBIX TyTeH, HapyIIaromuXx OajaHc CHHTEe3a/
JIerpajiallii MbIIeYHOro Oernka [33].

P. Begini et al. mpu MHOTOpAKTOPHOM aHaNH3E
YCTaHOBMJIM, YTO Y OOJIBHBIX C LUPPO30M IIEUEHHU U
TeTaTolEeIUTIONIIPHBIM PAKOM C HAJTUYHEM CapKOTIEHUH
HaO0JII0JaI0Ch CHIKEHUE O0IIeH BBKHMBAEMOCTH.
ABTODBI IPEUIOKUITU BBECTH B TIOBCEHEBHYIO MPaK-
THUKY U3MEpEHUE [T0KA3aTeIeH CApKOIIEHUH Yy TaHHOU
kareropun OonbHBIX npu KT-nccnenoBanusax [34].
[To maHHBIM HEMEIKHUX UCCIICAOBATENCH, Y OOIbHBIX
PaKOM JIETKMX CapKOIeHUs SIBIsIeTCS (DAaKTOPOM ILIO-
XOro IMporHo3a He3aBMCHMO OT CTaJuHu Ipolecca,
MTOCKOJIBKY Y HUX OTMEUYEHO YBEINYCHHNE KOINIECTBA
MOCJICOTIEPAIIMOHHBIX OCJIIOKHEHUH, OoJbIIasi TOK-
CHYHOCTb M MEHbILIAS pPeakUusi Ha XUMHUOTEPAITUIO
[14, 17]. N. Jennifer et al. B MeTaaHaIM3e TTOKA3aJIH,
YTO y MAlUEHTOB C CAPKOIICHHEH, ONEepUPOBaHHBIX
IO MOBOJTY paKa JIETKOTro, HaOMIOaNCh yBEIMUCHHE
MOCJIEONEPAIIMOHHBIX OCIIOKHEHHUH, 8 TAKKE YMEHb-
HICHHE MPEATOoNaraeMoi MPOIOIKUTEIBHOCTH KU3HN
10 CPAaBHEHUIO C aHAJOTHYHOW TPYNIOH OOIBHBIX
6e3 capkoniernu [35]. B.K. JlsmoB u coaBT. B 2012 1.
JIOKa3aJH, 4YTO y OOJNBHBIX PAKOM MOKETYIOYHON
JKeJIe3bl BbIcOKa yactoTa capkornenud (y 70 %); orcyT-
cTBYeT CcBsi3b MexxAy UMT u HanuuueM capKOIeHUU;
MOCIIeOTIepalMOHHAs JIETAIbHOCTh OTMEUYEeHA JIUIIH Y
OOJIBHBIX C COIYTCTBYIOIIEH capKomneHHnel. ABTOPHI
clieJaay BBIBOJ O BO3MOXHOM NPOTHOCTHYECKOM
3HauYCHUU (EHOMEHA CAPKONCHUM B 3TOH IpyIlIe
OompHBIX [13].

I[To qaHHBIM cHCTEMAaTHYECKOT0 0030pa 1 MeTaaHa-
nu3a, npeacrasieHHbM H. Su et al., npenonepanuon-
Hasl 4acTOTa CapKOIICHHUH SIBIIETCS (JaKTOPOM PHUCKA
Kak oOmmiel, Tak u Oe3pelUINBHON BEDKHBACMOCTH,
a TaKke paHHUX OOIIMX U TAKENbIX MECTHBIX IIO-
CJIEONEPALIMOHHBIX OCIOKHEHHH BO BCEH MOMYAINH
OHKOJIOTHUECKUX OonbHBIX. [Ipu ananmse pasHbix
HOATPYIII 0KA3aJ0Ch, YTO CAPKOIIEHHs CBsI3aHa ¢ 00-
Jiee BHICOKMMHM TTOKA3aTeJIsIMH ITOCIIEOTePAI[HOHHBIX
OCJIOKHEHUH, PELIUANBOB U CMEPTHOCTH Y MAI[IEHTOB
C KOJIOPEKTAIIbHBIM PAKOM M pPakoM Kemyzka [36].

CapkorneHus! CyIECTBEHHO BIMSET Ha pe3ysibTa-
ThI XUMHUOTEparuu. Tak, y OOJBHBIX PAKOM JKEITyIKa
orpesiesieHne CapKONeHUH M03BOJISET MpeacKas3arh B
JabHEHIIeM MEHBIIYIO BEDKUBAEMOCTb U XYALLIHH OT-
BET Ha IUIAHUPYEMOE XMMUOTEPAIEBTHIECKOE JICUCHHUE
[21]. ITo maraeM B.M. Linda et al., camkenne SMI
P PacIpOCTPAHEHHBIX HOBOOOPA30BAHMSIX IaH-
KpeaTo/lyo/IeHaIbHON 30HBI SBISETCS MPEAUKTOPOM
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Puc. 2. amepeHne macchl ckeneTHbIX Mblwwy Ha yposHe CllI
Fig. 2. Measurement of skeletal muscle mass at the level of the
Clll vertebrae

XyJIIeH BEDKHBACMOCTH TP XUMHOTepanuu [25]. B
MyOMUKAINY, TTOCBAIICHHON aHANIN3y TOKCHYHOCTH
XUMHOTEpANuK y OOJBHBIX C METAaCTaTUYECKUM pa-
KOM MOJIOYHOM yKeJIe3bl, OTMEUCHO, UTO TOKCHICCKOE
BIIMSTHUC TIPETIapaToB OBLIO BBIIIE Y TMAIUEHTOK C CO-
MyTCTBYIOIEH capkonenueit [37].

MHorourcIeHHBIE UCCIECIOBAHMS JOKa3add, 4TO
CapKOIleHUs SBIsSeTCS (PaKTOpOM, BIHSIOIMIUM Ha
MIPOIOIKUTEITEHOCTD KM3HHU TAITUCHTOB C TIO3IHUMH
CTaIUsIMU paKa JITKOTO W OIMyXOJISIMH >KEIyJO0YHO-
kumeuHoro tpakra. V.E. Baracos et al. o gaHHbIM
KT BoisiBunu capkonennto y 47 % 6onpbix ¢ -1V
CTaIUSIMU HEMETKOKJIECTOUYHOTO paKa JIErKOTOo, MpH
9TOM HE OTMEUEHO 3aBUCUMOCTH OT ucxomaHoro UMT.
Takoke Moka3aHo, YTO CAPKOIICHUSI C1a00 KOPPEIUPYET
C IJIOMIA IBI0 Tela 00obHOTO. IMEHHO TUTOIIaIh Tena
OOJIFHOTO B HACTOSIIIEE BPEMsI CITYKHT JJIs TIOACYeTa
JIO3UPOBKU OOJBITMHCTBA ITUTOCTATUKOB. C 3TUM
CBSI3aHO MHEHHUE psifa aBTOPOB O TOM, UTO IOKa3a-
Tenb capkorneHuu SMI MoxkeT ObITh 0OJiee TOYHBIM
MTPOTHOCTUYECKUM (PaKTOPOM TOKCHUYHOCTH, TaK KaK
pacmupeneicHue XHMHUOIIPEIIapaToB U CBA3aHHAS C
HUMH TOKCHYHOCTB 00YCJIOBIICHBI TPEUMYIIICCTBEHHO
0e3xupoBoil Maccoii Tena [38, 39].

VY NanueHToB C OIMyXOJSIMH TOJIOBHI U III€H BBISB-
neHa xopormas xkoppensus (1=0,891) uromann mo-
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CBSA3b MUKPO-PHK KNNACTEPA MIR-143/145
C OHKOIrEHE30M: TKAHEBOW U KINETOYHbIA KOHTEKCT

E.H. BoponaeBa'?, T.WU. MocnenoBa? A.M. Hectepeu', B.H. Makcumos'?

HWW Tepanumn n npodunaktnyeckon meamumnHel — punvan PreHY «degepanbHbivi uccnenoBaTenbCKuin
ueHTp UHCTUTyT umTonorum n reHetmkm CO PAH», . HoBocnGupck, Poccus!

Poccusa, 630089, r. HoBocunbupck, yn. b. boratkosa, 175/1. E-mail: vena.81@mail.ru’

®IrbOY BO «HoBocMBUpCcKkuii rocyfapCTBEHHbIN MeAULMHCKMIA yH1BepcuTeT» MuHaapasa Poccuu,

r. HoBocmbupck, Poccus?

Poccus, 630091, r. HoBocnbupck, yn. KpacHbii npocnekT, 522

AHHOTauusa

Llenb nccnegoBaHus — NpeacTaByTh COBPEMEHHbIE AHHbBIE O PErYNALIMU 3KCNPeccun, OyHKLMN B HOpManb-
HbIX TKQHAX U pa3HOHanpaBlieHHOW akTUBHOCTY B OHKoreHese MnkpoPHK knactepa miR-143/145, a takke
OLEHUTb BO3MOXHOCTM 1 OrpaHnYeHns TepaneBTUYeCKoro ncnonb3osaHns MukpoPHK gaHHoro knactepa npu
3roKkayYecTBEHHbIX HOBOOOpasoBaHusx. MaTepuan u metoabl. [poBeeH NOMCK AOCTYMHBIX OTEYECTBEHHBIX U
3apyOexHbIX MUTEePATYPHbIX MCTOYHMKOB, ONMyONMKoBaHHbIX B 6a3ax aaHHbIXx PubMed n PUHL], 3a nocnegHve
10 net. HavigeHo 427 ctatei, n3 Kotopbix 41 Gbina BkntoyeHa B AaHHbIM 0630p. Pe3ynbTaTthl. KoHcepBa-
TUBHBIN knactep miR-143/145 sBnsieTca ogHMM 13 Hanboree MHTEHCUBHO M3yyYaeMbix npu onyxonsax. Ha
OCHOBaHMW pe3ynbTaTtoB aHanm3a anddepeHumnansHon skecrnpeccun MukpoPHK, akcneprmMeHToB in vitro B
PaKOBbIX KMETOYHbIX NIMHUSAX W iN VivO B MbILUMHBIX MOAENSX OMyXonen ObiNo nokasaHo CHMKEHWE YPOBHS
miR-143 1 miR-145 npu 3nokayecTBEHHbIX HOBOOOPA30BaHMAX SNUTENNANBHOIO NPpoUcXoxaenHus. [o Heaas-
Hero BpemeHu faHHble MUKpoPHK cuutanucek knaccuyeckummn oHkocynpeccopamu. [NprBeneHHble B 0630pe
[aHHble EMOHCTPUPYIOT, YTO pe3ynbTaThl Lienoro paaa paboT, y4mTbiBatoLLMX KNETOYHbIE aCMeKTbl 9KCrpec-
cumn mmnkpoPHK, npoTtnBopeyar aton koHuenumu. Ang mukpoPHK miR-143, Hanpumep, n3BectHo yyactve B
MeTabonmnyeckon nepecTporike ONyxonu 1N akTuBaumm HeoaHrmoreHesa. [lokasaHo, YTO OHKOCYNpeccopHas
UM MPOOHKOTeHHas akTMBHOCTb MiR-143 1 miR-145 3aBUCAT OT TKAHEBOIO U KNETOYHOTO KOHTEKCTAa Y MOTyT
OOBACHATECA HaMMYMEM Y HUX HECKOINbKUX PEerynupyemMbiX MULLEHEN, OKasblBaloLWMX NPOTUBOMOMNOXHbIE
apdeKTbl Ha OHKOreHes3. B COBOKYNMHOCTU NOMyYeHHbIE AaHHbIE TOBOPAT O HEOOXOAMMOCTH NPOSIBNATHL OCTO-
POXHOCTb Npu Bbibope MUKPOPHK onuncbiBaemoro knactepa anis 9k30reHHOW TepaneBTUYeCKOM JOCTaBKU.
3akntoueHue. [lanbHelwas aetansHas paclunpoBka MexaHM3MoB yHKUMOHMPOoBaHUS miR-143 n miR-145
B pPasnMyHbIX TUNax TKAHeW 1 KNeToK, a Takke naeHTudmkaums HoBbix MPHK-mMuweHeln Heobxoammel ans
NyyLIero NOHNMaHNs y4acTusi JaHHbIX MOMEKYN B OHKOreHese.

KnioueBble cnoBa: oHkoreHe3, MuKpoPHK, miR-143, miR-145, akcnpeccus.

RELATIONSHIP BETWEEN CLUSTER MIR-143/145
MICRO-RNAS WITH ONCOGENESIS:
TISSUE AND CELLULAR CONTEXT

E.N. Voropaeva'?, T.l. Pospelova?, A.M. Nesterets', V.N. Maksimov'2

Research Institute of Therapy and Preventive Medicine — Branch of the Institute of Cytology and Genetics
of Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia'

175/1, Boris Bogatkov St., 630089, Novosibirsk, Russia. E-mail: vena.81@mail.ru’

Novosibirsk State Medical University of the Ministry of Health of Russia, Novosibirsk, Russia?

52, Red Ave., 630091, Novosibirsk, Russia?

#=7 BoponaeBa EneHa HukonaeBHa, vena.81@mail.ru

134 SIBERIAN JOURNAL OF ONCOLOGY. 2023; 22(3): 134—-143



OB30PbI

Abstract

The purpose of the study was to present up-to-date data on the regulation of expression, function in normal
tissues and multidirectional activity in the oncogenesis of miR-143/145 microRNAs cluster, as well as to
evaluate the possibilities and limitations of the therapeutic use of microRNAs of this cluster in malignant
neoplasms. Material and methods. The search for available domestic and foreign literary sources published
in PubMed and RSCI databases over the past 10 years has been carried out. 427 articles were found, of
which 41 were included in this review. Results. The conservative cluster miR-143/145 is one of the most
intensively studied in tumors. Based on the results of the analysis of differential miRNA expression, in vitro
experiments in cancer cell lines and in vivo in mouse tumor models, a decrease in miR-143 and miR-145
levels was shown in malignant neoplasms of epithelial origin. Until recently, these miRNAs were considered
classical oncosuppressors. The data presented in the review demonstrate that the results of a number of
studies taking into account the cellular aspects of microRNA expression contradict this concept. miR-143
microRNA, for example, is known to participate in the metabolic restructuring of the tumor and the activation
of neoangiogenesis. It has been shown that the oncosuppressive or pro-oncogenic activity of miR-143
and miR-145 depend on the tissue and cellular context and can be explained by the presence of several
regulated targets that have opposite effects on oncogenesis. Taken together, the data obtained suggest the
need to exercise caution when choosing the microRNAs of the described cluster for exogenous therapeutic
delivery. Conclusion. Further detailed decoding of the mechanisms of miR-143 and miR-145 functioning in
various types of tissues and cells, as well as identification of new MRNA targets are necessary for a better

understanding of the involvement of these molecules in oncogenesis.

Key words: oncogenesis, microRNA, miR-143, miR-145, expression.

Beenenue

MuxkpoPHK npencrasinstor coboit HebombIme He-
konupytoime PHK, koTopbie peryaupyroT 3KkCpeccuio
TeHOB Ha MOCTTPAHCKPUIILIMOHHOM YpoBHE. MHOTHe
13 HUX UTParoT PELIAIOIIyIO pOJib B KAHLIEPOTeHE3e 1
MOTYT AEHCTBOBATH KaK OHKOT'€HBI WIIH CYIIPECCOPBI
omyxosieBoro pocrta [1]. ¥V uenoBeka naeHTHDUIIH-
poBansbl Teicaun MUKpoPHK, koTopsle, kak npea-
[10JIaraeTcsl, PeryiaupyroT, M0 MEHbIIEH Mepe, OfHY
TpeThb Beex TpanckpuntoB MPHK. Kaxxnas mukpoPHK
HarenuBaeTcs Ha 6osee ueM 200 TpaHCKPHIITOB, B TO
e BpeMs Kaxayro n3 MPHK-mueneit perynupyror
oonee oqHor MukpoPHK [2]. Takum 00pa3om, motTeH-
LUaJIbHBIE PETYIIATOPHBIE CETH ¢ yuyacTueM MUKpoPHK
KpaiiHe CJIO0XKHBI.

O0mme naHHBIE 0 MEXaHU3MAaX IKCIPeCCHH
MukpoPHK OunucrponHoro kinacrepa
miR-143/145

OnHuM 13 Hanbosee MHTEHCHBHO M3Yy4aeMbIX MpU
omyxoisix siisiercst knactep MUKpoPHK miR-143/145.
OH pacrionoxeH B peruoHe q33 5-1 XpoMOCOMBI ¥ 00pa-
30BaH JIByM:I BRICOKOKOHCEPBATHBHBIMH, HAXO/IATIIUMH-
sl APYT OT APYTa Ha paccTosiHUH 1,3-Kumo0a3bl reHaMu
MIR-143 v MIR-145, xonupyrOIUMH pa3IndHbIE MO
CHEKTpy peryaupyeMbix muiieHeil MukpoPHK [3].

B xone onorene3a mukpoPHK MIR-143 u MIR-145
COBMECTHO TPaHCKPUOMPYIOTCS B €IUHBIH TIEpBUY-
Hblii TpaHckpunT (puc. 1). Jlanee oH momsepraeTcs
npornieccuary DGCRS8 u Drosha ¢ o6pa3oBanunem
cooTBeTcTBYIOmMUX npe-MukpoPHK. DxcroprruaoM
npe-MukpoPHK moctaBmsitoTcss B IUTO3051b KIETKH
u pacuiersitorcss Dicer ¢ oOpa3zoBaHueM 3pelibiX
Mostekya miR-143 u miR-145. [locnenane BxIiIO-
yatorcss B PHK-unayuupoBaHHbId KOMIJIEKC Caii-
nencunra (RISC) u nmelicTByIOT Kaxxaasi Ha CBOH
MPHK-Murenu.

CUBUPCKIY OHKONOMMYECKW XXYPHAT. 2023; 22(3): 134-143

MexaHHU3MBbl, yYaCTBYIOIIUE B CTAaJUU TPaHC-
kpurmud miR-143 u miR-145, B 11€J10M WICHTHYHBI,
MMOCKOJIbKY WX TEHOMHBIC JIOKYCHI PAcTOJIOXKCHBI Ha
HEOOJIBILIOM PaCCTOSTHUM APYT OT Apyra. DKCIpeccus
BCEro KJlacTepa yrHeraercs Ras-4yBCTBUTEIBHBIM
anmemenTcBs3bBaronuM OenkoMm 1 (RREB1) m EGFR,
a aktuBupyercss TP53. Omnako mis rena MIR-145
OIKCAaHa OTJIEIbHAS TIPOMOTOPHAsT 00JIaCTh, PEryJiu-
pyromasics METUIMPOBAHUEM H PETIPECCOPOM TPAHC-
kpuniwn SNAIL [4]. DTo MoxeT OBITh BO3MOXKHOM
MPUYUHON HECOOTBETCTBUS B XapaKTepe dKCIIPECCHH
miR-145 1 miR-143 B HEKOTOPBIX THITAX KJIETOK [5].

Ikcnpeccuss miR-143 u miR-145 B HopMme

B nacTosmee BpeMsi 4eTKO MOKa3aHO, 9TO JKC-
npeccusi bonpimHcTBa MUKpoPHK TKaHecnenmduyana
[7]. B HOpMe ypoBeHb miR-143 konebnercs oT camoit
BBICOKOM B TOJICTOM KHIIKE JO CaMOW HU3KOU B ro-
JIOBHOM MO3Te W TedeHu [8]. Dxcmpeccuss miR-145
BBICOKas B MOJIABIIAIONIEM OOJIBIITMHCTBE U3yUEHHBIX
TkaHel [9]. [emonoaTuueckas TkaHb o0y aeT 0Co-
OeHHOCTSIMH. Tak, B KOCTHOMO3TOBBIX KPOBETBOPHBIX
KJIETKaX pa3InIHBIX cTamuil qudepeHnpoBKr miR-
143 skcmpeccupyeTcss Ha BHICOKOM YPOBHE, TOTAA
kak miR-145 obnapyxuBaeTcst TUIIL B HEOOIBIINX
konnuecTBax [10].

Bo Bcex paHHHX paboTax, N3y4yaronux poib Kia-
crepa miR-143/145 B onkorenese, /Ui OTNpeIeTIeHHS
skcnpeccur miR-143 u miR-145 PHK Boiaesnsm u3
reTepOreHHbIX 00pasLoB onyxonu [2]. B Hacrosmee
BpEMs CTaJIO MIOHATHO, YTO OTIpeziesisieMasi Ha TKAHEBOM
YPOBHE HKCIPECCHS 3aBHUCHUT OT YPOBHS IKCIIPECCHHU
MukpoPHK B cocTaBisomux ee KJIeTkax KOHKPETHOIO
TUNa ¥ UX oOmius B oOpasue. Ha mpumepe Toscroit
KHUIIKA TIOKa3aHbl 3HAYUMBbIE pa3Iudus B YPOBHE
miR-143 B kJIeTKax pa3IMIHOTO THITA, & ©UMCHHO:
HU3Kasg HKCTIPECCUsS B PUTPOLIUTAX U JTUM(DOIHTAX,
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Fig. 2. Expression level of miR-143 and
miR-145 in different cell types (Ref. [2] with
changes)

YMEpEHHasl B HAOTEIUAIbHBIX M 3MHUTEIUAIbHbBIX
JIIEMEHTaX M BBICOKAs B TVIAJIKOMBIIICYHBIX KJIETKAX
u pubpobnacrax (puc. 2). Dxcrpeccust miR-145 Opuia
HU3KOH BO BCEX NEPEUUCIICHHBIX TUIIAX KJIETOK, KPOME
(hubpoOmacToB, r7e OHa UMeNa YMEpEeHHBIH YPOBEHb
[1]. ABTOpPHI IPUIIINA K JTOTHIHOMY BBIBOXY, YTO
TOMOTCHU3UPOBAHHASl TKaHb TOJCTOW KHIIKU OyneT
COZIepKaTh BCE OTH THUIIBI KJIETOK B COOTHOLICHUSIX,
KOJIMYECTBO KOTOPBIX MOMKET CHJIBHO BapbHpOBAThH
B o0Opasmax, 4To OTPa3uTCs Ha 3KCIPECCHOHHBIX
MPOPUISX.

Henaaue e HaOMI0AEHNSI CBUACTEIBCTBYIOT, UTO
Ha ypoBeHb miR-143 u miR-145 Bauser He TONBKO
KJICTOYHBIM COCTAaB TKaHH, HO JTaXKe CTeTeHb audde-
PEHIIMPOBKH KJIETOUHBIX nmemeHToB [1]. Ilpeanpu-
HUMAJIKCh MOMBITKY UeHTUUIMpoBaTh MUKpOPHK,
KOTOpBIE Ba)KHBI JJISI HOPMaJIBHOTO HMPOTEKAHUS
nuddepernupoBkn tuMmbponuTos. [lo mMerpmeit
Mepe, 4,5-KpaTHyI0 pa3HUIy B SKCIPECCUU MEXIY

136

B-kiteTkamMu 3apoIbIIIIEBOTO IEHTPA U IUMPOIIUTAMHU
¢ Oonee mo3xHUM (peHOTHITOM TIoKa3ana miR-145. Ee
YPOBEHb YBEIWYUBAJICS B TUMQOIHUTAX OT CTAIUHU
HaWBHBIX B-KJIETOK repMHHAIBHOTO IIEHTPA 10 aKTH-
BUPOBAHHBIX KJIETOK U janee B-knetok mamsaru [11].
[ToBeimenwne sxcnpeccun miR-143 HaGmomanu npu
muddepermupoke CD8+ T-kiIeToK, 94TO COMPOBO-
JKIATOCHh TaK)KE CHIDKCHUEM WX YYBCTBUTCIBHOCTH
K aronTo3y U YBEIUYCHHEM CEKpELUU MPOBOCIIATH-
TEJIbHBIX ITMTOKUHOB [12].

W3 cka3zaHHOTrO BBILIE CIAEAYET, UTO 1711 aI6KBAaTHOM
OLICHKHU ypOBHs AKcnpeccuu naHHbiXx MUKpoPHK He-
00XOZIMMO HE TOJIbKO YYHMTHIBATH KJIETOUYHBIN COCTAB
aHAJTU3UPYEMOI TKaHH, HO U TIPOBOJIUTH COPTUPOBKY
KJIeToK [13] miu ucnonab30BaTh METOAbI MUKPOAMC-
CEeKIINH, KOTOPBIE TO3BOJISIOT BBIACIATH OTJCIbHBIC
KJICTKU Ha OCHOBE MOP(OJIOTUH MITH HAJINYHSI/OTCYT-
cTBUS crienu(uIecKux Mapkepos [ 14].
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Pa3HonanpaB/ieHHbIEe H3MEHEHHSA

kcnpeccuu M 3¢ PpexTsl miR-143

u miR-145 npu onmyxonsix

[Ipn >muTEeAMaTBHBIX 3JI0KaYECTBEHHBIX HOBO-
00pa3oBaHUAX, TAKUX KaK KOJOPEKTaJbHBIM pak,
KapIMHOMa IIEeHKN MaTKH, TOJICTON KUIIKH, )KETy/IKa,
MOJIOUHOM KeJIe3bl M MOHKEITYI0UYHON JKEeNe3bl, Bbl-
SIBIIGHO CHIDKEHHUE dKcrpeccnn miR-143 m miR-145
B OIYXOJIEBBIX 00pa3lax Mo CPaBHEHHIO C aHAIOTHY-
HBIMU HOPMaJIbHBIMU TKaHSIMH; Ha OCHOBAHUH PE3YIIb-
TaTOB AKCIIEPUMEHTOB i1l Vitro0 B KIETOUYHBIX JTMHUIX
OBIIa TMoKazaHa MX OHKOCyNIpeccopHas poinb [2, 5].
Kpome Toro, B HECKOIBKHX MOTYYEHHBIX HE3aBUCHMO
JpyT OT Jpyra MBIIIMHBIX MOJEISAX paka MOKely-
JIOYHOM 7K€J1€3bI U KOJIOPEKTAIBHOTO paKa ¢ HOKayTOM
miR-143/145 sxronmueckas axcnpeccus MukpoPHK
JAHHOTO KJIacTepa MPUBOANIIA K TIOAABIISIOUIIM OITy-
xo7b d¢ppexram [ 13]. OmHako nosiBisieTcst Bee Ooblie
CBUJETEIBCTB, YTO MIPHU OTAEIBHBIX OHKOJIOTUYECKUX
Hozonorusix MEKpoPHK kmacrepa miR-143/145 moryT
UI'PaTh HO3UTUBHYIO POJIb B IIPOTPECCUPOBAHUHU, POCTE
W MHBA3MBHOCTH 3JIOKAYECTBEHHBIX KJIETOK [2].

BriBo/1bI HETaBHEH paObOTHI HA MBIITUHOW MOJICTH
a/ICHOKapLIMHOMBI JIETKOTO IOJIHOCTBIO IPOTHBOpEYar
JIAaHHBIM, OTIMCAHHBIM BhIImIe [13]. ABTOpHI HaOIIO-
JaJTi OTCYTCTBHE MPEAPACTION0KEHHOCTH MBIIIEH
¢ HokayToM miR-143/145 k pa3BUTHIO OITyXOJIH, HE
oTMevanu BiusiHUS notepu miR-143/145 na cko-
pocTb nponudepanuy ageHOKapLUHOMBI, a TaKXKe
MOJIABIISIFOIIUX OTTYX0JIb 3(D(PEKTOB CBEPXIKCIIPECCHU
miR-143 1 miR-145 B 3710KkaueCTBEHHBIX KIIETKAX in
vitro M in vivo. B npyrom uccienoBaHuM ¢ mpume-
HEHHEM OITyXOJIEBBIX KJIETOUHBIX JIMHUH, 00pa3noB
MalMEeHTOB M MBIIIUHBIX MOJIENe M3ydanach pob
miR-143 B pa3sutuu rmodnacrom. [lokazaHo, 4ro
OTHOCHTEIIbHAs KcTpeccust AanHoi MukpoPHK Obuia
BBIIIE y NAIIUEHTOB € IIIM00IaCTOMOH 110 CPABHEHHIO
C KOHTPOJIbHBIMU 00pa3LaMu, a TPAaH3UTOPHAs TPaHC-
(dexust kieTok nHruOMTOopoM mMiR-143 mpuBomuIa
K CHIDKEHHIO KJIETOUHOH Npoiudepannu, yCHICHHIO
arornTo3a U OCTaHOBKE KJIETOYHOro IHKiIa. bomee
TOr'0, MHOTOKPAaTHbIE MHBEKIIMK MBIIIAM, HECYLIUM
OITyXOJIb, TUTIOCOMAITEHOW KOMITO3UITMH WHTHOUTOPA
miR-143 3HAYUTENILHO CHMXKAJIHM POCT HOBOOOPA30-
BaHU 110 CPABHEHUIO C KOHTPOJIbHBIMH KUBOTHBIMHU.
[ToBbImeHHBIN Ke ypoBeHb MiR-143 yBemmumBan
MHBAa3WBHYIO CITIOCOOHOCTH KJIETOK TITHOOIacTOMBI
[8]. B coBOKymHOCTH 9TH JaHHBIC CBUACTECIHCTBYIOT
0 TOM, 4YTO OHKOCYNPECCOpHas WJIM MPOOHKOTEHHAs
aktuBHOCTH MiR-143 1 miR-145 3aBucar ot TkaHe-
BOT'O KOHTEKCTA.

Hackosbko TpyiHOI MOXKET ObITh MHTEPIPETaIHs
ponu MukpoPHK nanHOro kiactepa B OHKOreHese,
CBHJETENILCTBYIOT pe3ynbTaThl padoTsl C. Johannessen
et al., B KOTOPOI in vitro W3ydanau TP KIICTOUHBIC JTH-
uuu: (ER+), tpmwxasi-neratusaoro (TN) u (HER2+)
paxa MOJIOUHOH Kene3bl. IHTepecHo, 4To TpaHC(eK-
nus miR-143 mpuBena k yCuIIeHHIO IPOIUQeparun
kieTouHbIX TuHUM ER+ 1 TN paka, HO He BbI3bIBaJIa
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KaKHX-JIM0O CYIIECTBEHHBIX U3MEHEHUH B Tiponude-
pauuu kierouno iuHuu HER2+. B 10 ke Bpems Bce
TPH M3yYEHHBIE KJIETOYHBIC JTMHUU Paka MOJOYHOU
JKeJIe3bl POJIEMOHCTPHUPOBAIIN PE3KOE CHUKEHUE MPO-
midepamu npu Tpancexunu miR-145. [ponndepa-
THUBHAs aKTHBHOCTb KJIETOK, KO-TPaHC(HUITIPOBAHHBIX
miR-143 u miR-145, Gb1a pe3ko CHIKEHA BO BCEX
TpeX KICTOYHBIX JUHMIX. BMecTe ¢ Tem, miR-143 u
miR-145 uHruOupoBany MHBA3MUIO in Vitro BcexX Kiie-
TOYHBIX JIMHAN Kak MPHU W30JIMPOBAHHOW, TaK W MPHU
coueTanHoO# TpaHchekiuu [3].

B nocnennue nBa aecATUIETHS MPOBEIEHO He-
0OJTBILIOE YMCIIO UCCIIEAOBAHHM, LIETBIO KOTOPBIX OBLIO
npo¢ummrpoBanue 3xcrpeccrur MUKpoPHK miR-143
1 miR-145 mpu remo0macro3ax. MIx pe3ynbrarsl Hau-
0oJiee MOCTOsHHBI JIMIIB JIJIsl pad0T C UCTIOIB30BAHUEM
KJIETOYHBIX JIMHUH. Tak, BCE U3yUECHHbIE YEThIPE KIle-
TouHble TuHUK IuMpombl bepkurta (JIB) (Raji, Daudi,
P32 u KHM-10B) [15], neBATh KICTOYHBIX JIMHHHA
T-OJIJT (ATN-1, HUT-102, MJ, TL-Om1, ATL-102,
MT-1, MT-2, MT-4 u TL-SU) [16] u ueTsIpe kieTou-
Hble 1uHIE MM (U266, NCI-H929, RPMI-8226 u
LP-1) [17] nemoHCTpHpOBaIH CHUKEHUE IKCTIPECCUH
MukpoPHK onuckiBaemoro kiactepa 1o cpaBHEHHUIO
C HOpMaJIbHBIMHU KJIETKaMH. B aKcriepumMenTax ¢ Kie-
touHbiMU TuHusAMHU JIb u neiikemun [ 18] mukpoPHK
JIAHHOTO KJIACTepa MPOSBISIN OHKOCYITPECCOPHBIE
CBOICTBA.

Pe3ynbraTs sxe paboT ¢ UCIIOIb30BAHUEM TICPBHUY-
HBIX 00pa3IoB OMyXoJel OOJIBHBIX TeMOOIacTO3aMU
B MCHBIIICH CTeneHu cormacoBaHbl (Tadm. 1). B or-
HomreHnH miR-143 ommcaHo CHIKEHUE SKCIIPECCHH
nipu JIb [19] n octprix neiiko3ax muenongHoro [20,
21] u numdouaHOTO MpOoUCXOXKACHUS [22], a TaKKe
OTCYTCTBHE M3MeHeHM npu cunapome Cezapu [23].
B orHOmennn miR-145 ommcaHo cHIKEHHE JKC-
npeccuu ipu JIb [19], ocTpom MuenoniHoM Jieikose
(OMJI) [20, 21] u mHOXecTBeHHOU Muenome [17],
Torna kak mpu cuapome Cesapu — noselmeHue [23].
[Tpu T-OJUJI camxenue ypoBas miR-143 u miR-145
HaOJIOAIOCh JIUIIb y YETBEPTH MAIUEHTOB U OBIIO
TECHO CBS3aHO C yXY/IIEHHEeM KITHHIYECKOTO TeUEeHUS
3a0oneBanus [16].

HawnGonpiiee BHUMaHUE MPUBIEKAIOT TPOTHBO-
pEeYUBBIE PE3YIBTATHI [TO H3MEHEHHUIO AKCTIPECCHH MHU-
kpoPHK onuceiBaeMoro kiacrepa npu XpoHUYECKOM
mumoneiikose [15, 24], bommmkynsapaoit mumdome
(@JI) [25, 26] n auddysnoit B-kpynHokIeTOUHON
mampome (IABKKJI) [15, 25-27], 9T0 MOXKET OBITH
CBSI3aHO C HEOOJBIINM YHCIIOM HCCIIEIOBAaHHBIX 00-
pasloB, Pa3InYHBIMU METOANYECKUMHU MOIXOJaMH
Y HEOAHOPOAHOCTHIO KaK KOHTPOJBHBIX 00pa3IoB,
BEIOMpaeMbIX aBTOpaMu sl pacyera nuddepeHu-
anpHOMU dKkcnpeccnn miR-143 m miR-145, Tak u camux
OITyXOJIEBBIX 00PA3IIOB B IpeJiesiaXx OAHON HO30JIOTH-
YeCKOU (OPMBI.

Hampumep, IBKKIJI aBnsieTcs kpaiiHe reteporeH-
HBIM 3a00seBanreM. [IpodunpoBanue SKCIIpeccun
TEHOB B 3JIOKaY€CTBEHHBIX JTUM(POITUTAX TO3BOJISET
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REVIEWS

Ta6nuua 1/Table 1
OnddepeHumnanbHas akcnpeccus miR-143 n miR-145 B o6pa3uax reMmono3TMYECKUX Onyxoren
M KneTKax/TKaHAX cCpaBHeHUs
Differential expression of miR-143 and miR-145 in hematopoietic tumor samples and reference
cells/tissues

HUccnenyemblie 00pa3ibl/
Vi3meHeHne sKcnpeccHn/

Studied samples O6pa3ist Expression changes Herou-
S @ aBI?{e:m/ learery ’ : Ty
Ozt OggEamDsY CompIerison samples Method el
Tumor Number of miR-143 miR-145 ence
samples
TV XJUT/ CD19+ B-kneTxku MuHza- KonmuectBennas T T — DKCTpeMallbHO
LN CLL 13 i, TTK/ TILIP/ Extremelv Io Hu3Kas/ [15]
CD19+ tonsil B-cells, PB Q-PCR x yiow Extremely low
JIY XJ1J1/ 41 JIY, munpanussr, 11K/ Mukpouurib/ He n3menena/ He n3menena/ [24]
LN CLL LN, tonsils, PB Microarray Not changed Not changed
JIY JIb/ Peakrusubre JIY/ Komwiectaennas DKCTpeMalbHO HU3KasH/ IKCTpEMATLHO
LN BL 46 Reactive LN [ITp/ Extremely low s/ [19]
Q-PCR Y Extremely low
KM, ITK OJIJI/ 1 K, KM/ KOHW;_TEITPB/eHHaH 3HAYMTENLHO HUKE/ 5 [22]
BM, PB ALL PB, BM Q-PCR Significantly lower
Konmuectennas 3HadnTenLHO
KM, ITK OMJI/ B IIK, KM/ TILLp/ 3HAYUTEIBHO CHIKEHA/ CHIIKEHA/ 120,21]
BM, PB AML PB, BM Significantly decreased Significantly ’
’ Q-PCR
decreased
Koxa cunnpom O — TloBbieHa
Cezapu/ Koxka/ OIICCTBEHHA He m3menena/ B 7,4 pasa/
. . 11 . TTL[P/ [23]
Skin Cesari syn- Skin Q-PCR Not changed Increased
drome by 7.4 times
JIY T-OJIJ1/ 40 CD4+ T-knerku/ KOHH(}T&T;;:HHM 3 Cuumxena/ [16]
LN T-ALL CD4+ T-cells Q-PCR Decreased
Hopmanbusie mumdo- Hospuena
JIY @JI/ P Mukpouurb/ ToBeimena B 14,2 paza/ B 11,4 pasa/
18 LUTHI/ . . [25]
LN FL Normal lvmphocvies Microarray Increased by 14.2 times Increased
ymphocy by 11.4 times
1Y @JI/ 46 Heomyxonesbie JIY/ KOHH[;.?EIT;CHHM 3 He n3menena/ [26]
LN FL Non-tumor LN Q-PCR Not changed
MM/ HopmaibHse mra3mo- KosnmuecTBeHHast JAMETHO HiKe/
MM U il TILp/ - i e A
Normal plasmocytes Q-PCR Y
JIY JIBKKJI/ CD19+ B-kneTxku MuHza- Kommuectennas T R —— DKcTpeMaTbHO
DLBCL LN 8 i, [TK/ TILIP/ Ext vl HI3Kast/ [15]
CD19+ tonsil B-cells, PB Q-PCR xtremely low Extremely low
IToBbImena
JIY ABKKJI/ 98 B-knerku/ MuKpouubl/ IMossimena B 14,2 paza/ B 11,4 paza/ [25]
DLBCL LN B-cells Microarray Increased by 14.2 times Increased
by 11.4 times
JIY JIBKKJT/ Heomyxonessie T/ KonnuecrBenHnas 3HauuTeNbHO
DLBCL LN 58 Non-tumor LN TP/ - HIDKe/ [26]
Q-PCR Significantly lower
KonnuectBennas Oumom
TUILHC/ " JIY IBKKJY/ o I'TICJ;P " - B 3,3 pasa/ [27]
PCNSL DLBCL LN Decreased
Q-PCR .
by 3.3 times

Tpumeuanue: XJIJI — xpornueckuii tumdonansiit neiikos; JIb — numdoma bepkurra; OJIJI — octpslit aumdobnacTHblil eiiko3; OMJI — ocTpsiit
MuenoonactHblit eiko3; OJI — pommukynaspaas mumpoma; MM — muoxectBenHas muenoma; JIBKKII — muddysnas B-kpynHokierounas numdoma;
TUILIHC — nepeuynas mumdoma [THC; JIY — mumdoysiner; [TK — nepudepuueckas kpoBb; KM — KOCTHBIH MO3T.

Note: CLL — chronic lymphcytic leukemia; LB — Burkitt’s lymphoma; ALL — acute lymphoblastic leukemia; AML — acute myeloblastic leukemia;
FL — follicular lymphoma; MM — multiple myeloma; DLBCL — diffuse large B-cell lymphoma; PLCNS — primary lymphoma of the central nervous
system; LN — lymph nodes; PB — peripheral blood; BM — bone marrow; Q-PCR — quantitative PCR.
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Ta6nuua 2/Table 2

MepeyeHb n3bpaHHbIX MueHen MUKpoPHK knactepa miR-143/145
List of selected miR-143/145 cluster microRNA targets

miR-143
Omnxkorenbl/ Oncogenes Omxocynpeccopsi/
Oncosuppressors
KLF5, KRAS, DNMT3A, PUMA
AKTI, ITGA7
SERPINE1, BCL2 ITM2B
MAPK?7, BRAF, IGFIR, FLK-1
ABL2, CD44 VASH1

BBIJICTUTH, KAK MUHUMYM, JBa MPOTHOCTUYECKHU
pasnuunbix noaruna JABKKJI: u3 kinetok 3apoasl-
IIE€BOr0 IIEHTpa W aKTUBUPOBaHHBIX B-kiieTok. K
CO’KaJICHUIO, B MPEICTABICHHBIX B JINTEpaType pa-
0oTax Ipu aHalM3e Pe3yIbTaTOB HE BBIMOIHSIIACH
pasouBka JIBKKJI nHa moarumsl. Bmecte ¢ Tew,
onucanbl paznuyus B sxkcnpeccuun MukpoPHK mipu
JIaHHBIX ToATUIIaX omyxonu [28]. bonee Toro, Henas-
HO BBICKa3aHO IMPEANOJIOKEHHE, YTO OMUCHIBaeMast
panee auddepeHranbaas skcnpeccus miR-143 u
miR-145 mpu COMMTHBIX OMyXOJSIX MOXET OBITH HE
CBsI3aHA C TPaHC(HOPMHUPOBAHHBIMU KIIETKAMH Kak
TaKOBBIMH, a OOBSICHSIETCS Pa3IUYUSIMU B COCTaBe
KJIETOK MHKPOOKPYXEHUS OITYyXOJIH TECTHUPYEMBIX
obpasnos [13]. Baxxao ormeruts, uto JIBKKIJI xa-
paKkTepu3yeTcsl pa3INdHbBIM COCTaBOM MHUKPOOKPY-
JKEHUS OITyXOJIH, YTO Tak)Ke MOXKET BHOCHUTB BKJIaJ]
B IOJTydaeMble 3HaueHus skcrnpeccun MukpoPHK.
Tak, Ha OCHOBaHWU TPOUIIA IKCIIPECCHU TSHOB
knetkamu MUKpookpyxenus JIBKKJII moxxHO BbIze-
JIUTH TOATPYIIIBI 3200JIEBaHUS «CTpOMaJbHAS-1» 1
«ctpoMaibHasi-2». [Iporaoctudecku OnaronpusiTHas
MOTPYIIa «CTPOMaJbHAs- 1» OTpakaeT OTIOKECHHE
BHEKJIETOYHOTO MaTPUKCA W THCTHUOIUTAPHYIO WH-
¢unsrpanyro. [IporHocTHyeckn HeOIaronpusTHAs
«CTpoMalibHasi-2» — BBICOKYIO INIOTHOCTh KPOBEHOC-
HBIX COCYIOB omyxoiu [29].

Takum 00pa3om, MOKHO TOBOPHTH O pa3HOHa-
MPaBJICHHBIX M3MEHEHHUAX dKcnpeccuu miR-143 u
miR-145 npu 3710Kka4eCTBEHHBIX HOBOOOPA30BaHMSIX,
B OCHOBE KOTOPOI MOTYT JIEYKaTh HE TOJIBKO PA3ITNUHS
B TKaHEBOM IIPOUCXOXKIEHNH, HO U HEOAHOPOIHOCTb
OIyX0JIeH, BKIII0Uas COCTaB MUKPOOKDPYXEHHUs, B
TIpeJieNax OHON HO30JIOTHH.

3HaunMBble 1JIs1 OHKOTeHe3a MULLIEH!

MukpoPHK kaacrepa miR-143/145

[IposiBneHre OHKOCYTIPECCOPHBIX WM MPOOHKO-
TeHHBIX akTuBHOCTEeH MukpoPHK kmactepa miR-
143/145 nipu pa3mu9IHBIX OMYXOJISIX FITH HX COYCTAaHHE
IIpU OJTHOM U TOM K€ THIIE 3JI0Kau€CTBEHHBIX HOBO-
00pa30BaHUI MOXKET OOBSCHITHCS HAJMYUEM y HUX
HECKOJIbKUX PETYINPYEMBIX MUIIIEHEH, KOTOPBIE OKa-
3BIBAIOT MPOTHBOIOIOKHBIE IPPEKTHI HA OHKOTCHE3
[8]. Cnenyet oTMeTuTh, uTo qanHbie MUKPOPHK nme-
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miR-145

Omnkocymnpeccopb/

Omnxkorenbl/ Oncogenes
Oncosuppressors

KRAS, KLF4/5, SOX2, CD-
KNIA,
STAT1, VEGFA, EGFR,
MYC, CDK4/6, NRAS, -
SERPINEI, CD44,
SOX9, SMAD3,
TGFBR2

0T JINIIb HECKOJBKO OOLIMX MUIICHEH, B OCTATBEHOM
OHHM JIEMCTBYIOT HE3aBUCUMO JpYT OT Apyra [5].

B cnucke npoBepeHHBIX MHILEHEH 00enx Mu-
kpoPHK (ta6:. 2), mo qaHHbBIM OHJIaitH-0a3bI TaHHBIX
miRTarBase, yka3zansl npoonkorens! [30]. OqHako,
1o MeHbIuel mepe, A miR-143 mokazano Hauemnu-
Banue Ha MPHK psina oHKOCynpeccopoB, TaKUX Kak
PUMA (mpoamonrrotudeckuii 6emox), ITM2B (p53-
HEe3aBHCHMBIN akTuBaTop aronro3a), ELK-1 (Tpanc-
KpunuuoHHbIH aktop), ITGA7 (uaterpun anbda 7,
KOTOPBIM MPUBOJUT K MOAABICHUIO POCTA OMYXOJIH U
3amemiennto murpanun), VASHI1 (dakrop, nHrnou-
pyrommmii anruorexes) [8].

B pasnuuHbIX THIIAX OIyXOJIEH, BKIIOYas paK MOJIOY-
HOM JKeJIe3bl, TOJICTOH KUIIKK 1 Tmrobmactomy, miR-143
ObLJ1a CBsI3aHa B OMYXOJIEBBIX KIJIETKAaX C METa0OIN3MOM
IJIIOKO3Bl M PETYISIIUEH TIMKOIM3a MOCPEICTBOM Ha-
nenuBaHus Ha rekcokmHasy-2 (HK2) [31, 32]. Kak
U3BECTHO, MeTaboInuecKas NmepecTponka sBiseTcs
OTIMYUTENBHOM YEPTOH 3JI0Ka4€CTBEHHOIO POCTA.

B nacrosimiee Bpems U3BECTEH BKJIaJ MUKpPOCPE-
Ibl B CTUMYJIMPOBAaHUE POCTa OMyXoiH. MIMMyHHBIE
KJICTKH, PuOpoOIaCTRI, SHIOTECIHATBHBIC KICTKH,
ME3eHXMMaIbHbIC CTBOJIOBBIC KJICTKH, HEPHUIUTHI
U, B HEKOTOPBIX CIy4asiX, aJUIOLUTHl OTHOCATCS K
YHUCIIy KIJIETOK, KOTOPBbIE OKPYKAlOT U B3aUMOJCH-
CTBYIOT CO 3JIOKaYE€CTBECHHBIMHU JIEMEHTaMH, 00pazys
MoJIepXKUBaroIee MUKpookpyxenue [33]. B atoit
CBSI3M MMEIOTCS JaHHBIe, uTo mMiR-143 u miR-145,
HKCTIPECCUPYIOIINECS HE B 3JI0KAYECTBEHHBIX KIICT-
Kax, & B CTPOMAJIbHBIX AJIEMEHTaX OIyXOJIH, UTPAIOT
POJb B CTUMYJIUPOBAHUH €€ Pa3BUTHS ITOCPEICTBOM
aktuBalu Heoanruorenesa [31, 34]. OcoOGeHHO SIpKO
3TO MOKa3aHO Ha MPUMEPE MOAEIBHBIX KHBOTHBIX C
oryxonsiMu Jierkux [ 13, 35]. Ananu3 rubpuan3anim
TKaHek ¢ MukpoPHK in situ ipu HEMEIKOKIETOUHOM
pake JEeTKOro BBISBHI 3HAYMTEIHHO MOBBIIICHHYIO
sKcrpeccuto miR-143 B omyxoneBbIX 1 PUIIETAOIINX
CTPOMAJIbHBIX KJIETKaX MO CPABHEHHMIO CO 310POBBIMU
TKausmu [35].

ITokazano, uto miR-143 narenusaercs Ha MPHK
BazornOuna VASH1, koTopblii siBisieTcst Ononoruye-
CKH aKTUBHBIM BEIIECTBOM, yTHETAIOIIUM aHTOTCHE3
MyTEM IOAABIECHUSI MUTPALUK ¥ Hpoiaudepanny 3H-
JIOTEITUAITBHBIX KJIETOK U DKCIIPECCUH UMU (PaKTOPOB
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Fig. 3. Mechanism of activation of miR-143 angiogenesis (Ref.
[35] with changes)

npopactanus cocynoB VEGFR-2 u VEGFA (puc. 3)
[35]. YCIOXHSIOT YK€ UMEIOUIYIOCS KapTUHY AaH-
HBIE O TOM, YTO 3K30COMBI, HCTOYHUKOM KOTOPBIX
SIBIISIFOTCSI aCCOIIMMPOBAHHBIE C pakoM (HuOpoOIacTsI
U B OOJIBIIUX KOJHMYECTBaxX cojepxariue miR-143,
MOTYT OBITh CPEICTBOM JIOCTAaBKH JaHHOH MUKpOoPHK
B KJIETKH paka MOJIOYHOH JKeJle3bl M CITIOCOOCTBOBATh
porpeccupoBanuio omyxonu [36]. Hakoner, Hexas-
HUE COOOIEHHUS yKa3blBalOT HA TO, YTO KOJIbLIEBbIE
PHK geiictBytor kak ryokun mukpoPHK, xotopsie
n3omupytoT miR-143 n miR-145, Tem camMbiM cHUXKast
X CIIOCOOHOCTH CBsI3bIBaThCsA ¢ MPHK-Mumensmu
[37, 38].

B 3akirouenue paszena cienyer cka3aTb, 4TO
B HAacToOfAIlee BpeMs HASHTH(PUIHPOBAHBI HE BCE
muiienun MUukpoPHK ananusupyemoro kiacrepa.
TpeOyroTcs nanbHeHIe yCuiusi, HapaBlieHHbIC Ha
npezackazanue in silico 1 TpoBepKy B SKCIEPMEHTaxX
(hyHKIIMOHAIIEHOTO 3HA4YeHUs HarlenuBaHus miR-143
1 miR-145 na te nnn nasie MPHK.

OrpannyeHus TepaneBTHYECKOT0

ucnoyab3oBanns MukpoPHK

kiaactepa miR-143/miR-145

NPH 3J10KaYeCTBEHHbIX HOBOOOPa30BaHUAX

BoccranoBineHune ypoBHS MOJAaBIEHHBIX HIJIHU
(YHKIMOHATBHO Ne(UIUTHBIX OHKOCYIPECCOPHBIX
W/WIN WHTHOMpPOBaHWE a0eppPAHTHOW MPOAYKIIHH
npoorkoreHHsIXx MUKpOPHK moryT crioco6cTBOBaTH
BOCCTaHOBJICHHIO OajlaHCa 3KCIpecCHU OO0JIBLIOro
Yyclla FeHOB, BOBJIIEUEHHBIX B OHKOreHe3. OHUMU U3
Haunbosee NepCIeKTUBHBIX HOBBIX CTPATEr Ui JICUCHHUS
3JI0Ka4€CTBEHHBIX HOBOOOPA30BAHUI SIBJISIOTCS J10-
CTaBKa B OIyXOJb 3K30TeHHbIX MUKpOPHK nmm ux
HWHTUOUTOPOB, YTO MO3BOJISIET B IIEPBOM CiIydae QyHK-
LUOHAJILHO 3aMEeIaTh 3HIOTE€HHBIE JEPETyIUPyEMbIe
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MukpoPHK u BoccTaHaBmmBaTh (GyHKITMOHUPYIOIIHE
B HOPME CUTHAJbHBIE ITyTH, BO BTOPOM — ITOHMKATh
ypoBeHb 3HAoreHHoil MukpoPHK u napymiate ee
penpeccupytomme ¢pyHkmmn [1].

Jlo HETaBHETO BPEMEHH CUHTAJIOCh, YTO BBEIEHUE
MukpoPHK xmacrepa miR-143/145 B omyxonb MoxeT
oKa3zarbcs 2(h(PeKTUBHBIM TEPArIeBTUUECKUM ITOAX0A0M
JUTSL JIGYCHUSI MTUPOKOTO CHEKTPa 3I0KAYE€CTBEHHBIX
HOBOOOpa3oBanuii. Tak, maHHble (QyHKIIMOHATHHBIX
HCCIIEI0BAHUH i1 Vitro CBUJETENBCTBYIOT O TOM, UTO
sKTOnMueckas skcnpeccus miR-143 u miR-145 cno-
COOCTBYET aronTo3y, OrpaHMYMBACT NPoIHQepannio
¥ MUTPAIMOHHYIO CITIOCOOHOCTH KJIETOK Pa3INIHBIX
THTIOB OITyXOJIeH [5].

Tepanesruueckuii 3¢pdext qoctaBku miR-143
win miR-145 ObIn J0Ka3aH B MOJIKOXKHBIX/OPTOTO-
MUYECKUX MOJIEISIX paKa MOKEITyI0YHOM JKeIe3bl ’
KCEHOTPAHCIIJIAHTATaX KOJOPEKTAIBHON KapIIHHOMBI
[39—-41]. B wacTHOCTH, SKTONHYECKAS] DKCIPECCHUS
miR-143 npuBoania Kk CHUKEHHIO PoNUepaniy 1
YCHIICHUIO arlorTo3a OITyXOJEeBBIX KIETOK KOJIOPEK-
TaIbHOM KapIIMHOMBI, a TaK)Ke CHUKCHHIO TEMIIOB
pocCTa OIMyX0JIEBOTO KCEHOTpaHcIIanTara [39].

Bwmecrte ¢ Tem, B HacTosee BpeMsl CHUTAETCS, UTO
riepe/1 TepaneBTUIeCKUM MTPUMEHEHNEM SKCIIPECCHUS U
ahdextsr MukpoPHK xiractepa miR-143/145 nomkHbI
OBITH MPOAHATM3UPOBAHBI PU KaXKJOM THIIE 3JI0Ka-
YEeCTBEHHBIX HOBOOOPA30BaHUH KaK B OMYXOJIEBBIX
KJIETKaX, TaK ¥ B CTPOMAJIbHBIX 3lieMeHTax. CienyeT
TaKKe MPOBEPSITh TIOTSHITHAT KOMMYHHKAIINN MEXTY
OMyXOJIBI0 M CTPOMOI Hepe3 CEKPEIHIo TaHHBIX
MukpoPHK B Mukpookpyxenue [1].

CornacHO cCOBpEMEHHBIM NPECTaBICHUIM, AJIS
KIIMHAYECKOTO TPUMEHeHHs JocTaBka miR-143 u
miR-145 momkHa o0magaTh BBICOKOH crienuduIHO-
CTBIO ITyTEM MPSIMOT0 HalleIMBAaHUS Ha 3I0Ka4eCTBEH-
HbIE KJIeTKU 1 n30eranus Bo3neiicteust mukpoPHK Ha
MHUKPOOKpPY>KEHHUE OITyX0iH [5]. OTMETHM, UTO TaKHe
MOJIXOZBI aKTHBHO paszpabarsiBatoTcs. B wacTHOCTH,
TECTUPYIOTCSI CIIOCOOBI aJJPeCHOM JTOCTaBKH HCKYC-
CTBEHHO CHHTE3MPOBAaHHBIX HHTMOUTOPOB HJIH aHAIIO-
roB MmukpoPHK ¢ nmomotipto 1umnocom, moBepXHOCTh
KOTOPBIX TIOKPBIBAIOT CIICITU(UIHBIMHE JIJISI TKAaHEH H
KJICTOK JIMTaHaamMu [42].

TakuMm 00pazoM, cBeleHH 00 aKTUBALIMU HEOAH-
THOTeHEe3a 1 METa00IMUECKON MePeCTPOMKE OIMyX0In
nof] erictBueM miR-143 ToBopsT 0 HEOOXOAUMOCTH
MPOSIBIISITH OCTOPOKHOCTH TpH BBIOOpe MUKpOoPHK
kiacrtepa miR-143/145 nist 9K30reHHOM TepareBTH-
yeckoi JoctaBku [13].

3akiroueHue

[IpuBenennbie B 0030pe AaHHBIC JEMOHCTPUPY-
10T, 4TO pEe3yJbTaThl 1EJO0ro psijja MCCIel0BaHU,
YUHUTBIBAIOIINX KJIETOYHBIH KOHTEKCT M3ydaeMBbIX
TKaHeU, MpOTUBOpEYaT KOHIIEMIINH, COITIAaCHO KOTOPOU
MukpoPHK knacrepa miR-143/145 sBisitorcst kinac-
CUYECKHUMH cylnpeccopamu omyxoneil. [IokasaHo, uTo
MukpoPHK miR-143 1 miR-145 urparot pemraromryro
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poib B (PyHKIIMOHUPOBAHUH CTPOMAJIBHBIX JJIEMEH-
TOB OPraHOB W TKaHEH, MOHMMaHHE KOTOPOU MMeeT
BaYXHOE 3HAYEHUE JIJIS pPa3pabOTKH OyTyIIUX METOIOB
JICUCHUSI 3]I0KaUECTBEHHBIX HOBOOOpA30BaHMiA, a 3(h-
(hextpl MUKpOPHK, ycTaHOBIEHHBIE B 3KCIIEpUMEHTaX
in vitro UM B MOJIENSAX C KUBOTHBIMH C HOKAyTOM
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AHHOTauuA

BBeaeHue. bonesHb Kactnemana (BK) — pegkoe numdonponudepateHoe 3aboneBaHne, Takke U3BECTHOE
KaK aHrmoonnukynsipHas rmnepnnasus numMdaTryeckmnx y3nos U ruraHTckas nuMmdonaHas runepnnasusi.
Mpu Hanununm opgHoro ovara BK cunTaetcst yHULEHTPUYECKOW, ECNN KIIMHUYECKAs KapTUHa npeacTaBneHa
MHOXECTBEHHOW NMdazeHonaTuen 1 ConyTCTBYOLWUMN CUCTEMHBIMU NMPOSIBIIEHUAMU — MYTMBTULEHTPU-
yeckon. MaHndgecTauns 3aboneBaHnsi BO3HUKHOBEHMEM OYara, MUMUKPUPYIOLLETO Mo OMyX0Slb MO3roBbIX
060M04eK UK rofTOBHOTO MO3ra, SBMSIETCS UCKIIOYUTENBHO PEAKMM SIBNIEHMEM — M3BECTHO Bcero 20 cryyaes,
BKIIH0Yas NPeACTaBleHHbIN B Hallel cTaTbe. OCHOBHOWM METOA NeYeHUst NToKanmM3oBaHHbIX (OOPM — XMpypru-
Yyeckas pesekuus. Hawe HabniogeHne NocBsLEHO PEAKOMY BapuaHTy UHTpakpaHuanbHon BK. OnucaHue
KNUHUYeckoro cny4as. bonbHas, 35 net, nocTynuna B KNMHUKY ¢ xanobamu Ha NeproanYecKyto ronoBHYH
60rb YMEPEHHON UHTEHCMBHOCTY AN Y3HOrO XapakTepa, a Takke 3aTpyaHeHWe Npu c4eTe 1 nucbme. 3a
MecsL, [0 rocnMTanu3aummn BO3HWUK OHOKPATHLIN reHepanu3oBaHHbIA 3NUMeNTUYECKUIA NpucTyn. B knuHu-
YeCKOW KapTUHE Ha MOMEHT MOCTYNNEeHNs oTMevancs cuHapoM MepctMaHa—LUvnbaepa, Yto TonMyeckn co-
OTBETCTBOBAIIO NOPaXeHWo npaBovi TeMmeHHon gonu. Ha MPT ronoBHOro Mosra ¢ KOHTPacTHbIM YCUMNEHNEM
oTMevarnach naTonornyeckast MHpunsTpaLms B CTPYKTYpe NpaBoi TEMEHHOM KOCTU C Hannynem MacCUBHOMO
napaoccaribHOro KOMMNOHEHTA, PACMPOCTPaHSIIOLLErOCS MHTPaKpaHMansHo, C KOMMNPECCUEN BeLLLeCTBa NPaBon
TEMEHHOW [ONN 1 YMEPEHHO BbIpaXXeHHbIM NepudokanbHbIM OTEKOM BelllecTBa Mo3sra. HoBooGpasoBaHue
yOoaneHo ToTanbHO BMECTe C hparMeHTOM TBepAor Mo3roeoi o6onoyku (TMO). BeinonHeHsl nnactrka TMO
BaCKynsipy3MpoBaHHbLIM NTOCKYTOM HaZKOCTHULIbI 1 OOHOMOMEHTHAs NnacTuka gedekta Yepena TUTaHOBbIM
umnnaHTatom. Mo AaHHbIM TMCTOMNOMMYECKOTO Y UMMYHOXMMUYECKOTO UCCNEAOBaHUIA, a Takke OOMOMHU-
TenbHbIX 06CNefoBaHNIA YCTAHOBMNEH AnarHo3 yHuueHTpudecko oopmel BK. o pesynsrataM KOHTPOnbHOM
MPT ronoBHOro mosra ¢ KOHTpPacTHbIM ycurneHnem vepes 3, 6 1 12 Mec AaHHbIX 3a peunanB He BbISBNEHO.
MauneHTka B HACTOSALLMIA MOMEHT HE OTMEYAET HUKAKMX CUMMNTOMOB 3aboneBaHusi. 3akntoveHue. IHTpa-
KpaHuanbHasi yHuueHTpudeckas bK siBnsetca nobpokadectBeHHbIM 3aboneBaHneM, NogaaloLWUMCs pagu-
KanbHOMY XUPYPr1uYeckomy feveHunto 1 He TpebytoLm aansHenwen agbioBaHTHOM Tepanui. HecmoTpst Ha
CNOXHOCTb AndodpepeHumansHoOM auarHoctukm mexay BK n MeHuHrmomamu, nepBuyHas TakTuka fneyvyeHus
OCTaeTCsi eAMHON BO BCEX CIy4asix: ToTarnbHOe XMPYpruyeckoe yaaneHue.

KnroyeBble crnoBa: 6one3Hb KactnemaHa, ramapTomMa, MHTpakKpaHuaribHasa onyxoJsib, MEHUHIrMoma.

#=7 YmxoBa KceHuss AnekcaHgpoBHa, k.a.chizhova98@gmail.com

144 SIBERIAN JOURNAL OF ONCOLOGY. 2023; 22(3): 144—152



CNYYAN U3 KNTMHUYECKOW MPAKTUKN

A RARE CASE OF INTRACRANIAL CASTLEMAN DISEASE
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Abstract

Introduction. Castleman disease (CD) is a rare lymphoproliferative disorder also known as angiofollicular
lymph node hyperplasia or giant lymphoid hyperplasia. CD is considered unicentric in the presence of a single
focus and if the clinical picture is represented by multiple lymphadenopathy and systemic manifestations, it
is considered multicentric. Manifestation of the disease by the occurrence of a focus that mimics a tumor of
the meninges or brain is extremely rare, only 20 cases are known including the one presented in our article.
The main treatment for localized forms is surgical resection. Our observation is devoted to a rare variant
of intracranial CD. Description of the clinical case. Woman, 35 years old, was admitted to the clinic with
complaints of recurrent headache of moderate intensity of a diffuse nature and difficulty in counting and
writing. A month before hospitalization a single generalized epileptic seizure occurred. In the clinical picture
at the time of admission, Gerstmann—Schilder syndrome was noted which topically corresponded to the
lesion of the right parietal lobe. MRI of the brain with contrast enhancement showed pathological infiltration
in the structure of the right parietal bone, the presence of a massive paraosseous component that spread
intracranially with compression of the right parietal lobe, and moderately pronounced perifocal edema. The
neoplasm was removed totally with a fragment of the dura mater (DM). The plastic of DM was performed with
a vascularized periosteal flap and one-stage plastic of the skull defect with a titanium implant. According to
histological and immunochemical studies, as well as additional examinations, a diagnosis of unicentric CD
was established. According to the results of the control MRI of the brain with contrast enhancement after 3, 6
and 12 months, data for relapse were not revealed. The patient currently does not report any symptoms of the
disease. Conclusion. Intracranial unicentric CD is a benign disease amenable to radical surgical treatment
and does not require further adjuvant therapy. Despite the complexity of differential diagnosis between CD
and meningiomas, the primary treatment strategy remains the same in all cases: total surgical removal.

Key words: castleman disease, hamartoma, intracranial tumor, meningioma.

Beenenne

Bonesns Kactnemana (BK) — peaxoe simmdornpo-
mudepaTuBHOE 3a00/IeBaHUE, TAK)KE M3BECTHOE KaK
AHTHO(OJUTUKYIISIPHAS TUTIEPIIIA3Hs TUM(pATHIECKUX
y3JI0B WJIM THUTAHTCKas TUMGOUIHAS THIICPILIA3HSI
[1]. BniepBbie 3Ta naronorus Obuia onrcana B 1954 1.
B. Castleman B cepun u3 13 HaOIOIEHMI KaK JIOKAITb-
Hasl TUTIEpIUIa3us TuMGaTHIecKuX y3JI0B CpeaocTe-
HUS, HATIOMHUHAOIAsI TUMOMY [2].

BK BkitouaeT B ce0st HECKOJIBKO Te€TepOTeHHBIX
CTPYKTYPHBIX MOATHUIIOB, IPEANOI0KUTENBHO Pa3-
nnyHoU 3tronoruu. Ilpu Hanuuuu ogHoro ouara bK
CUHMTACTCS] YHUIICHTPUUICCKON, a €CITM KIMHUICCKas
KapTHHA TPE/CTaBlIeHa MHOKECTBEHHOM JInMpae-
HONATHEH U COMYyTCTBYIOIIMMH CUCTEMHBIMU MPOSIB-
JICHUSIMHA — MYJIBTUIIEHTPUYECKOl. B cBOIO ouepens,
MHOXKECTBEHHBIE (HhOpPMBI mToapazaenssoT Ha HHV-
8-acconmupoBannsie, POEMS-accounnpoBanHsie u
yuauonaruyeckue. [ mcTonorunyecku cpeny BApuaHTOB
BK BBIAENSIIOT rHaTMHOBO-COCYAUCTBIN, MIIa3MO-
KJICTOUHBIN W MpoMexxyTouHslid [3]. Kaxmsri rom B
CHIA BwisiBisiioT okoiio 43005200 HOBBIX CTy4yaeB
BK. IIpu sTom oxoso 23 % manueHToB UMEIOT YHU-

CUBUPCKIM OHKONMOTNYECKW XXYPHAT. 2023; 22(3): 144-152

neHTpudeckyr gopmy (ot 1001 mo 1192 ciydaes),
y 77 % OONBHBIX OTMEYAETCsl KIIMHUYECKasl KapTHHA
MHO)XeCTBEHHBIX opm [4]. B PO Ha nanHbIi MOMEHT
HE CYIIECTBYET CTATHCTUYECKHX CBEICHUH 00 3TOM
3a00JIeBaHNN.

Manudecranus 3a0oneBaHUsI BOZHUKHOBEHUEM
oyara, MUMHUKPHUPYIOLIETO MO/ OMYXOJIb MO3TOBBIX
000JI0YeK HITH TOJIOBHOTO MO3Ta, SBISIETCS MCKITIO-
YUTENBHO PEIKUM SIBICHHEM — M3BECTHO Bcero 20
CIIy4aeB, BKJIOUas MPEJCTABICHHbINA B HAILIEH CTAThe
[5, 6]. IlepBeiMu nanHOE MUMQoONpPOIU(EpaTUBHOE
3a0o0neBaHe UHTPAKPAaHUAIHLHOW JIOKATH3AIHA OTTH-
camu M.J. Lacombe et al. B 1983 1. [7]. [Ipu sTOoM
BCe ONMCAaHHBbIE paHee WHTPAKpaHUAJbHBIE OYaru
NPEACTaBISUIN cO00# yHUIIeHTpHrYecKyto Gpopmy BK.
OCHOBHOU METOJT JIeYeHUS JIOKAITH30BaHHBIX (POPM —
XUpyprugeckasi pesexius, kortopas B 93-95 % mo-
3BOJISICT JOCTHYb MOJHOTO m3yiedeHus [3, 8]. B mo-
CTYyITHOM OT€YECTBEHHOM JIUTEPATYPE HAM HE YIAJIOCh
HAalTH OMUCAHHBIX CIy4YaeB MHTPAaKpaHUAJIbHBIX
04aroB aHTHO(MOIUTHKYISIpHON Tumepruiazun. Harme
HaOJIO/IEHNE TIOCBSIIEHO PEAKOMY BapHaHTy UHTpa-
kpanuansHOi BK.
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Knunuueckuii cnyuaii

bonvnas, 35 nem, nocmynuna 6 KIUHUKY ¢ dHcano-
bamu Ha nepuoOUYECcKYIo 20J106HYI0 DOJIb YMEPEHHOU
unmencuenocmu Ouhhysno2o xapaxmepa, a maxice
3ampyoneHue npu cieme u nucbme. M3 anamnesa us-
gecmmno, 4mo 3a mecay 00 20CNUMANU3AYUU 603HUK
OOHOKPAMHbIU 2eHEePATUS0BAHHBLU INULENMUYECKULL
npucmyn. B knunuueckoti kapmumne Ha MOMEHM Nocniy-
naenust ommeyancs cunopom I epcmmana—Llunsoepa,
YUMo MoOnuYecKy COOmMEEnCcmeo8an0 NopadCeHuo
npasou memenrou oonu. Ha MPT 2onoenozo mosea ¢
KOHMpACmHbIM ycunenuem (puc. 1-3) ommeuanace na-
Mono2u4eckas UHGUILMpayus 8 Cmpykmype npagoti
MeMeHHOU KOCMU ¢ NPUSHAKAMU «830YMUsL» KOCIHOU
MKAHU, ¢ 0ecmpyKyuell 6HYmpeHHell U HaApYysHCHOU
KOPMUKANbHBIX KOCMHBIX NAACTMUHOK, HATUYUEM
MACCUBHO20 NAPAOCCATLHO20 KOMNOHEHMA, PACHPO-
CMPAHAIOWe20CA UHMPAKPAHUANLHO, C HEeYemKUMU
HeposHbIMU KOHMYpamu, pazmepamu 2,2 %5,0%3,8 cm,

¢ Komnpeccuetl gewjecmsaa npagotl memeHHou 00au u
VMEPEHHO BbIPAIICEHHBIM NEePUPOKATLHBIM OMEKOM
sewecmea mosea. Obpazosanue ouggysno naxa-
RAUBANIO KOHMPACMHOE 8eueCmeo, oduue pasmepvl
KOHMPAcmupyemo20 UHMpaKpaHuaibHo2o u 6Hympu-
KocmHo20 komnonenma cocmaseisiiu 3,0x3,8%5,0 cm.
Ommeuanocs NOCMKOHMPACMHOE YCUienue CUSHALA
om npunedicaujeti meepoot Mo3206oti obonouxu (TMO)
8 NPABOI MEeMeHHOU 0bacmu.

Hpunumas 6o @HuUMAaHUE KIUHUYECKVIO KAPIMUHY
HOPadCeHUst NPAgol MeMeHHOU 00U 8 8UOe CUHOPO-
ma Fepemmana—Ilunvoepa u nanuuue cmpykmyp-
HOUL INUTENCUlU, ¢ Yerblo YCMPpAaHeHUus KOMIpeccuu
20JI08HO20 MO320 U SUCTNOLOSUYECKOU Gepudurayuu
ONYXONU NPUHAMO PeLenue 0 Xupypeuueckol pe3ekyuu
H0B000Opazosanus. HHmpaonepayuoHuo ommeuanacsy
appo3sus kocmuoeo nockyma, yuacmox TMO 6 ee npo-
eKyuY YNIOMHeH U U3MEHEH, ONYXOlb HCeNMO-CEPOSO
yeema, NAOMHO-31ACMUYECKOU KOHCUCTNEHYUU, OOUTb-

Puc. 1. MPT ronosHoro mo3ra B pexume T2. Busyanuaumpyetcsi akcTpauepebparnbHoe rmnoMHTeHCUBHOE obpasoBaHue B obnacTu Te-
MEHHOI fonu crnpasa 6e3 BblpaXXeHHOro nepudokansbHOro oTeka:
a — KopoHapHasi NocKocTb; 6 — akcmanbHasi MOCKOCTb
Fig. 1. MRI of the brain, T2-weighted image. An extracerebral hypointense formation is visualized in the region of the parietal lobe with-
out expressed perifocal edema: a — coronal plane; b — axial plane

Puc. 2. MPT ronosHoro mo3ra B pexume T1, kopoHapHasi
nnockocTb. CknafbiBaeTcs BnevatneHne ob nHBasmnm Koctu
Fig. 2. MRI of the brain, T1-weighted image, coronal plane.

Impression of bone invasion
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Puc. 3. MPT ronosHoro mo3ra B8 DWI-pexume, KopoHapHas
NMockoCcTb
Fig. 3. MRI of the brain, DWI image, coronal plane
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HO sackynapuszupoeana. Hosoobpasosanue yoaneno
momanwho emecme ¢ ppazmenmom TMO. Buinonnenvi
nracmuxa TMO eackyisapuzuposantvim 10CKYMOM
HAOKOCTHUYbL U OOHOMOMEHMHAS NIACTUKA Oedhekma
uepena mumaHo8bLM UMNIAHINAMOM.

Maxkpocronuuecku yoaneHHvle mKanu npeocmas-
s cobotl obpaszosanue pasmepamu 2,0x1,5%1,5 cm
¢ ppaemenmom TMO, xomopoe umeno dceamo-
cepulil ygem, OYepUCYIO NOBEPXHOCHb, NIOMHYIO
KOHCUCMEHYUIO, MAKPOCKONUYECKU He NpOopacmano
000104KY MO32a U HEe UMENO UHBA3UBHO20 POCMA 6
MKaHU Mo32d.

Tpu cucmonoecuueckom ucciedosanuu noomeepou-
J10Cb OMCYMCmeUe UHBA3UBHO20 POCIA 00PA306AHUS
68 mKaHu 006o104eK U 20106H020 Mo32a. ObpaszosaHue
npeocmasisine coboi Gubposnyo mrkams ¢ odwUp-
HOLMU 30HAMU 2UATUHO3A C 8LIPAINCEHHOU 04A20801,
UHMePCMUYUATbHOU U NePUBACKYIAPHOU MYPmo-
00pA3HOU TUMPOYUMAPHO-NAAZMOYUMAPHOU UHDUTb-
mpayueil. Jlumpouonvli KomMnoHenm npeocmasien
MATLIMU TUMPOYUMAMU CO «3PeNLoily Mopgonozueri
s0ep, cpedu KOMOpwvlX ONpeodensitomcs Maio4uc-
JIEHHble PACCEesiHHble KPYNHbLE KIEMKU C GbLCOKUM
A0EPHO-YUMONIAZMAMUYECKUM COOMHOUEHUEM, C
OKPY2N0-08ATbHBIMU 8E3UKVISPHBIMU AOPAMU, COOep-

AHCAWUMU NPEUMYULECBEHHO N0 OOHOMY YEeHmMPaib-
HOMY 903UHODUIbHOMY A0pLLUKY. [L1azmoKemounou
KOMNOHEHM Npe0cmagien 3peivblMu naasmMoyumami,
cpeou KOmopwix 8CMpPeyuamcs 08ysoepHble (hopmol
u xnemxu ¢ meavyamu Pyccens. [lomumo smoeo 6
00pa308aHUL ONPEOEISNUCy COUHUUHBLE OTIUK)YTbL
¢ eunepniasueti 30Hbl MAHMUU, ONTUKYIbL ¢ YOBOe-
HUeM 2epMUHAMUBHBIX YEHMPOS8 U C 8PACaHUeM
€OCY008 C 2UATUHUIUPOBAHHOLL CTNEHKOU 8 NOC/leOHUe,
semopuunvie gorruxyavl. Taxoce ene QorIuUKy108
onpeoensanuc, OOWUPHASL BACKYIAPUIAYUSL 3d CUem
SUATUHUZUPOBAHHBIX COCYO08 U Nponupepayus co-
cyoos (puc. 4). Jlannas sucmonocudeckas KapmuHa
mpebosana Oup@epenyuaibHol OUAZHOCMUKU C
aumgponporupepamusnvimu 3abonresanusimu, BUY-
accoyuuposanHoll aumgadenonamuetl, peakmuHo
aumepadenonamuell, nopaxceruem IUMpamuieckKux
V31108 npu peemamonocuyeckux saboneganusx, IgG4-
aACCoOYUUPOBAHHBIM NOPAIICEHUEM MKAHU MO32080U
obonouxu, bonesnvio Kacmnemana, goniuxynsaprotl
OeHOPUMHO-KIIEMOYHOU CAPKOMOILL.

Yuumwigas anamnes zabonesanus u 0annvie
1aOOPaAmMoOPHO-UHCMPYMEHMATLHO20 00C1e008aHUS
nayuenmxu, Mol UCKIIOUULU U3 OudghepenyuaibHo-
20 ouaenosza BUY-accoyuuposannoe nopasicenue,

Puc. 4. Mukpogoro. ['ucronorudeckoe uccieoBanue: a — QOIUIMKYIIbI ¢ TEPMHHATHBHBIME LIEHTPAMH, C IICHETPALNeil COCYI0B
(ykazansl crpenkamu), x100; b — ommkyisl ¢ runepruiasueil 30H5I MAHTUH (II0Ka3aHbI CKOOKOH) U COCYZIOM ¢ 'HATMHI3UPOBAHHON CTEHKOH
B IleHTpe (yKa3aH cTpeikoit), X200; ¢ — GpoIIHKyYI ¢ JByMs TepMUHATHBHBIMU [IeHTpaMH (yKa3aHbl cTpeskamu), x200;
d — MHQUIBTPAT U3 [UIa3MOLMTOB B THAIMHU3UPOBAHHOM cTpome, x400;
€ — IpaHHIIa 00pa30BaHUs C TKaHBIO Mo3ra, x 100; f — ruanMHI3UpOBaHHEIE COCYIBI ¢ (HHOPO30M II0 THUILY «JTyKOBOI IIeTyXm» o nepudepun, x200;
g — cocyq ¢ nponudepanueit sunorenus (ykazan crpenkoit), *400; h — ruanmuHOBast cTpoMa ¢ odmmeM cocynos, X400; 1 — 0CHOBHOI HHMHIETPAT BHE
(OIIHKYIIOB, TIPE/ICTABICHHBIN TUIa3MOLUTaMH (yKa3aHbl KOPOTKOW CTPEIIKOI) M KPYITHBIMU KJIeTKaMH (YKa3aHbl JUIHHHOI CTPEIIKOiA);
a, b, e—1 — Okpacka réeMaTOKCHJIMHOM H 03MHOM; C — HIMMYyHOOKpaIuBanue ¢ bclo
Fig. 4. Microphoto. Histological examination: a — follicles with germinal centers, with vascular penetration (indicated by arrows), x100; b — follicles
with hyperplasia of the mantle zone (shown in brackets) and a vessel with a hyalinized wall in the center (indicated by an arrow), x200; ¢ — follicle
with two germinal centers (indicated by arrows), x200; d — plasma cell infiltrate in hyalinized stroma, x400; e — a border between brain tissue and les-
son, x100; f— hyalinized vessels with fibrosis of the «onion peel» type along the periphery, x200; g — vessel with endothelial proliferation (indicated
by arrow), x400; h — hyaline stroma with an abundance of blood vessels, x400; i — the main infiltrate outside the follicles is represented by plasma
cells (indicated by a short arrow) and large cells (indicated by a long arrow); a, b, e—i — Hematoxylin and eosin; ¢ — immunostaining with bcl6
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nopasiceHue IUM@PAmMuYecKux y3ioe npu peemamo-
Jo0cudeckoli namono2uu. Taxorce HOpManbLHBILL CHIBOPO-
mounwlil yposensv IgG cuibHo CHUNCAN 8EPOSMHOCHIDb
1gG4-accoyuuposantozo nopasxiceHus.

o pesynomamam uUMMYHOSUCMOXUMUYLECKO2O
uUccned08anus Mol OOHAPYIICUNU, YO Cpedl paHee
BbISIGIEHHO20 UHPUIbMPAMA, NPeOCmasieHHO20
MATLIMU TUMBOYUmMamu, HeckoIbko npeoobnadaiom
B-xnemxu ¢ membpannoil sxcnpeccuei CD45, CD20),
A0epHoll skcnpeccueti Pax5, komopvie necamus-
nol k¥ CyclinD1, CD5, CDI10, CD23, MUMI1, Bclé6,
Bcl2. T-xnemxu 6 Heckonvko menviiem obveme, ¢
memopannoi sxcnpeccuert CD5 u CD3. Unoexc npo-
nughepamuernon akmusrnocmu no Ki67 nuskuii ~ 2 %.
Bmopuunvie ¢onnuxynvl, oxpyocennvie CD20- u
Bel2-nosumuenvimu, CyclinD 1-necamuenvimu xiem-
Kamu 301bl manmuu. I epmunamuenvle yenmpvl Jmux
Gonnuxynos Bel6- u CD10-no3umuetst u HeeamusHul
K Bcl2. CD23 maprupyem cemu @oanuxyisipHulx
Oenopumubix kiemox. Ha evisignennom uzbvimke
NIA3MAMUYeCKUX KIemoK ONnpeoesiac Memopanuas

axcnpeccusi CD38, CD138, EMA, sidoepuas sxcnpec-
cust MUM 1, na nooasnsiiousem 60abuiuncmee Kiemok
yumonnazmamuyeckas sxcnpeccus 1gG u na wacmu
1gG4, norumunuueckas s3xkcnpeccus jleeKux yeneu
Ig (Ig-lambda:lg-kappa ~ 1:1). Ilpu *x400 onpeode-
agemes >50 IgG4-no3umugHsvix naazmamudeckux
xnemox na I none 3penus. Coomnowenue IgG4+
niazmamuieckux kiemok k IgG+ niazmamuueckum
Kkiemxam cocmasasiem menee 40 %. Ha eviagnennvix
panee KPYHNHBIX PACCEAHHbIX KIEeMKAX 6bliasleHda
a0epuas sxcnpeccus CyclinD1, yumonnazmamuue-
ckas sxenpeccus S100. Omu kiemxu HecamugHvl K
Pax5, CD20, CD3, CD30, CDl1a, CD68. [locmosepto
oyenumsv sxcnpeccuto CD45 na Kpynuvlx xiemxax
3aMPYOHUMENbHO 8 C8:3U C DONBUUM KOTUYECTNEOM
npunexcawux CD45-nosumugnvix aum@poyumos.
Honyuennvlii ummynopenomun Kpynuvix Kiemox 8
HauboIbULell CIEeNneHU COOMBEMCME)Yent PeakmueHOMY
Menuneomenuro. Buzyanuzupyemcs necneyuguyeckoe
oxpawusanue STAT6. Taxoce knemxu ungurompama
nHezamuguvl K HHVS u IgM (puc. 5).

Puc. 5. Mukpodoto. IMMyHOrucToxummudeckoe uccienoBanue, X200:

a — IMMYyHOOKpamiBanue ¢ antutenoM k CD38; b — mmmynookpammBanue ¢ antutenoM kK CD45; ¢ — uMMyHOOKpaIuBaHue ¢ anTuTenoM k 1gG4;
d — nmmyHooKpamBanue ¢ antutenom k STAT6; e — uMmMyHOOKpammBanue ¢ antutenaoM k 1gG; f — uMmyHOOKpaiiBanue ¢ anTuteaoM K cyclinD1
Fig. 5. Microphoto. Immunohistochemistry, x200:

a — immunostaining with anti-CD38 antibody; b — immunostaining with anti-CD45 antibody; ¢ — immunostaining with anti-IgG4 antibody;

d — immunostaining with anti-STAT6 antibody; e — immunostaining with anti-IgG antibody; f — immunostaining with anti-cyclinD1 antibody
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Takum obpasom, Oanuwill UMMYHOpeHomun 00-
pa3o0eanus He Xxapakmepeu 0 Aumponponuge-
pamusnslx 3abonesanuti, 1gG4-accoyuuposannozo
nopadjcerust, POIIUKYISPHOU OeHOPUMHO-KACMOUHOUL
capkomul. Yuumvieas dauHvle aumepamypuvl 0 603-
MOACHOM NOPANCEHUU MO3208bIX 00010UEK OONE3HbIO
Kacmanemana, 0annvie KAUHUKO-T1AOOPAMOPHO20
006cnedo8anust, Mbl NPUHALU peulerue, Ymo Hauboee
npuemMieMbiM OUASHO30M 8 OAHHOM Cyuae AGIANACH
HHVS8 ne accoyuuposannas ynuyenmpuyeckas 60-
nesnb Kacmaemana ¢ nopasicenuem mo3eo8vix 000-
JIOYeK, CMEeUAHHbIL 8aPUAHI SUANUHOBBIX COCYO08 U
nAazMamu4eckux Kjiemox.

Tayuenmra evinucana Ha 7-e¢ cym 6 y0081emeo-
pumenbHom cocmosanuu. B negponocuueckom cmamyce
ommeuancs peepecc azpaghuu, akanokyruu. Habmooa-
JACH MPAH3UMOPHAS 2EMUANDAKCUS Cle6d, pecpecCi-
Po6asuias na one KoHcepeamugHoL mepanuu.

na oyenxu pacnpocmpanennocmu 3a001e8aHUs.
U UCKTIOUEHUS. NOPANHCEHUSL KOCIMHO20 M032d NPOBO-
oUnUCh: 2neKkmpoghopes HenKos coleOPOmKU, Mpend-
nobuoncus ¢ muenoepammont u IHIIT/KT ececo mena
¢ 8F-¢pmopoesoxcueniokosoul. Jlanuvix 3a myavmu-
Yenmpuieckull Xxapaxkmep 3a001e6anus He NOIYYeHo,
0UaA208 NAMONO2UUECKO20 cUNepmMemaboiusma He
0OHAPYIHCEHO.

Yyumuieaa nanuuue y nayuenmxu cmpykmypHot
snunencuu, bblll pekoMeHO08aH npuem npenapama /le-
naxun Xporno 1000 me 6 cym. Ilocne xupypeuueckozo
JleueHuss boNbHAs NPUHUMANA mepanuto 6 meuerue 10
Mec ¢ NOCMeNneHHbIM CHUMCEHUEeM 003bl U NOCLeOYI0-
weti ommeHou. InunenmuyecKux nPUCmyno8 3d 6echb
nepuoo HaboOeHUsi OMMEUEHO He ObLIO.

Ilo oannvim Oonoanumenvuvlx 006cied08aHUl
ycmanosieH Oud2Ho3 YHUyeHmpuieckou ¢opmol
oonesnu Kacmiemana, omcymcmeosanu NoKa3aHus
K nposedenuio cneyughuueckou mepanuu. 1o pe3yno-
mamam xoumponvrou MPT 2onoenoz2o mosea ¢ Kow-
mpacmuuim ycunienuem yepes 3, 6 u 12 mec oanHvix
3a peyuous He sviAgieHo. llayuenmrka Haxooumcs
noo amoOYIamopHuIM HAOTIOOEeHUEM HEeupoxupypaa u
2emMamono2a U 6 HacCMoAWUL MOMEHM He ommeyaem
HUKAKUX CUMNIMOMO8 30001e8aAHUSL.

Oo6cy:xxnenue

[Ipuuunel uHTpaKpanuanbHOro pa3sutus bK, yuu-
TBIBAs BEChMa MaJIO€ M3BECTHOE YUCIIO CITyYaeB, 10 CHX
IIOp OCTArOTCS HeICHBIMU. [IpuHUMAas BO BHUMaHHUE,
YTO OYar pa3BUBACTCS U3 JIUM(OUIHON TKAHH, ITPE/I-
MOJIATAJIUCh PA3IUYHbIC BAPUAHTHI MPOUCXOXKIICHUS
BbK B nonoctu uepena. Beicka3piBanoch mpeanonoxe-
HUE, YTO BHyTPUYEPEIHAas JOKaJIN30BaHHAs OOJIe3Hb
Kactnemana moxeT OBITH CBsi3aHAa C TaMapTOMHOM
MPUPOAOH, IOCKOIBKY CUUTAIOCh, UTO KaK TAaKOBOU
TUMQOUTHON TKaHU B MOJIOCTH 4epena Het [9]. Ox-
HAKO TOT BapHAaHT He HaIIleJl CBOETO MOATBEPKACHUS,
TaK Kak ObUT YCTaHOBJICH TIOJTMKIOHAIIEHBIN XapakTep
KJISTOYHOI'O COCTaBa B 00pa30BaHUSX, HCKITFOYAFOIIU T
OITyXOJICBYI0, B TOM YHWCJIC W JIOOPOKAuECTBEHHYIO,
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npupoxy panHoro 3aboneBanus [10]. Xots mpowuc-
XOKAeHUE JTUM(POUAHON TKaHU B 000JOUKaX MO3ra
HEU3BECTHO, (OJTUKYISAPHBIC JICHAPUTHBIC aHTH-
renmnpesenTytomue kiuetku (O/1K) Obumi 0OHapyKeHBI
B TKaHH TOJIOBHOTO MO3Ta MBIIIEH MPH WH()EKIIUN U
ayTOMMMYHHOM JHIIe(aInTe, a TAKKe MMPH MEePBUY-
HBIX BOCIAIMTENBHBIX 3a00JIEBaHHUSX LEHTPaIbHON
HepBHOU cuctemsl [ 11]. B Hopme OJIK pacnonoxeHsbl
B TepMHUHATHBHOM IIEHTPE BTOPUIHBIX (POJITHKYIOB H
B3aUMOJICUCTBYIOT ¢ B-nmumdonmramu nocpeacrsom
MIpEe3EHTAIlMN AHTUT'€HA, a TaKXKE CEKPEeLHH XEeMO-
KMHOB U LIUTOKUHOB. ATpO(UYHBIC 3apOIBILICBbIC
HEHTPHI CO CHIDKEHNEeM KojmuecTBa B-mumdonunTon
MoryT otpaxats nuchynknuo OIK mpu bK [3].
IIpenmnonokuTenbHo, B clyyae MHTPaKpaHUAIBHOM
BK ®JIK pa3BuBaroTcst U3 KIETOK, HAXOASIIUXCS B
000J104Kax M3HAYAIBHO, FITH MEUTPUPYIOT Yepe3 KPOBb
OTIOCPEIOBAHHO Yepe3 CUTHAJILHBIC MOJICKYINHI [12,
13]. UccnenoBanus TpaHCKPUIITOMA ITPH YHUIICHTPH-
yeckoil BK BBIABIIIN T'HIIEPIKCIIPECCHIO U AKTUBALIHUIO
mapkepoB DJIC, pakxTopoB aHrHOTeHE3a, (HaKTOPOB
pEMOIEINPOBaHUSl BHEKJIETOUHOIO MaTpHUKCa, KOM-
MMOHEHTOB KOMIUIEMEHTa U MapKepoB aKTHUBAIUU 3a-
poneiesoro neHTpa [ 10]. B Hactosmiee BpeMs o1HO
U3 KJIIOYEBBIX MECT B Teopuu naroreHesa bK 3anumaer
MIPEJICTABICHUE O HAPYLLIEHUH PETYISLIAN SKCIPECCUN
reda MJI-6 u, KaK cieACTBUE, CEJICKTUBHOMN Tulle-
POKCTIPECCHH JTAHHOTO IIUTOKUHA. Takum o0pazom,
KJIMHAYECKHE U J1a0opaTopHbIe MPOsiBICHUS 3a0071e-
BaHUS MPENOIOKUTENBHO SIBIISIOTCA PE3yJIbTaTOM
runeprponykiun NJI-6, KoTopslii B3aUMOACHCTBYET
C IPOSTU(EPUPYIOLTIMHU COCYAMHU U aKTUBHPYET MH-
rpupoBaBire B-muMponuTel. 10 TakKe 00bICHIET
MOJIMKJIOHABHBIA XapaKTep U3MEHEHUH KJIETOYHOTO
cocrasa mipu bK [14].

OnHOI U3 OCHOBHBIX MPOOJIEM TUATHOCTHKHU TIO-
pakeHHs TBEpAOH MO3roBoi 000704KH TpH OOJIE3HH
Kactinemana siBisieTcst OTCyTCTBHE TATOTHOMOHUYHBIX
MIPYU3HAKOB. B OONBIIMHCTBE ONMMCAHHBIX paHee CTyda-
€B, B TOM YHCIIE U HalIeM, TUMponponnpepaTuBHbINA
y3eJl U3HA4YaJIbHO pacLieHUBAJICS KaK MEHMHTHOMa
BCJIE/ICTBUE psiia NMPU3HAKOB, AENAIOUX dTH 3a-
OoneBaHNs BecbMa CXOKUMU [15]. B cBs3u ¢ aTHM
3aKOHOMEpHa HEOOXOAWMOCTh YCTAaHOBHUTH, KaKas
COBOKYITHOCTh KPUTEPUEB MOYKET MO3BOJIUTH Mpe-
MOJIOKUTH HAJIMYWE JAHHOTO 3a00JIeBaHUS HA dTare
JoorepaninoHHoTo obcnenoBanus. J.B. Paredes et
al., mpoaHaM3UpPOBaB paHee OMUCAHHBIE CITyYaH, OT-
MEYaIOT JUCIPONOPUUOHAIBHBIM MaCCUBHBIA OTEK,
HE COOTBETCTBYIOLIMK pa3mepy oOpa3oBaHusi, B 12
u3 18 U3BECTHBIX HA MOMEHT OMTUCAHUSI HAOTIOECHHI
U TIPENIoJIararoT, YTO JaHHYI0 OCOOEHHOCTHh CTOUT
CUUTATh KIIFOUEBOH B MpoBeieHUH A depeHInaib-
HOW JUArHOCTHKU MexXIy MeHuHruomou u BK [5].
B omHOM M3 mpencTaBiIeHHBIX paHee HaONFOICHUN
UMHTpakpaHnuayibHoro ciydass BK aBTopel ormeTwin
3aMETHBI OTEK MO3ra Ha T2-B3BEMICHHBIX M300pa-
JKEHMSIX, TPEBBIIIAIOMINN B HECKOJIBKO pa3 pa3Mepbl
HOBOOOPAa30BaHMs, ¥ BHICKA3aJIM NPEINOIOKEHHE, YTO
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OTeK roioBHOro Mo3ra npu bK moxer ObITh cBs3aH
He ¢ Macc-3(pexToM, a ¢ IMMYHOOTIOCPETOBAaHHBIMHU
addexramu TuMdonaHOM runepruiaznu [9]. B Hamem
HaOMIOIGHUH BBIPAKEHHOTO MEePH(POKAILHOTO OTeKa
HE 0TMEYasIoCh. DTa rUIoTe3a TpedyeT nanbHeiero
W3yYCHUSI.

Eme ograO# 0coOeHHOCTHIO B Mu(hepeHITHATEHOM
AUAarHOCTUKE MEXKIY MCHUHI'MOMaMH1 U UHTPAaKpaHU-
anpHoi BK siBnsieTcss BO3MOXKHOE HETHITMYHOE pac-
MoJIOKeHWe o4yara JTuMQOUIHON Tumepria3zuu. Tak,
TI0 TAHHBIM JIUTEPATYPHI, CPENIN BBISABICHHBIX CITyJacB
BCTpeyaeTcst 00ImupHOe OM(PPOHTATILHOE MEXKITONY-
IapHOE IKCTpalepedpaibHoe nopaxenue [16].

Tak xax nquddepeHIIMpoBaTh MEHUHTUOMY U
nHTpakpaHuaibHyo Gopmy BK Beckma 3arpymHu-
TCJIbHO, YUUTBIBAA CXOXKCCTh KIIMHUYECKOM KapTHUHBI
W JaHHBIX HelpoBusyanusaunuu, R.V. Pawar et al.
MpeAaraoT UCIIOIb30BaTh Il 3Toro MP-nepdysuto
C IMHAMAYECKUM KOHTPACTHBIM yCHIIeHHeM. | urepBa-
CKyJsipyu3alus B COUCTAaHUMN C OTCYTCTBUEM I'EMATOOH-
nedalinaeckoro dbaprepa B cirydae 0001x 3a00JIeBaHUI
[IPUBOJIAT K MMOBBIIICHUIO 3HAYEHUN KMHETUYCCKUX
MapaMeTpoOB HAKOILJICHHS, TUIATO W BHIBEIEHUS KOH-
TPaCTHOTO Mpenapara, 9To AaeT HHPOPMAIIHIO O CBOK-
CTBaxX TKaHW Ha MHKPOCOCYIIUCTOM YPOBHE, a TaKkKe
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o npoHunaeMoctd I'9b u cocrosHuM aHTHOTEHE3a.
[Ipu 5TOM MEHMHTHOMA SIBJISIETCS] HCTUHHBIM HOBOOO-
pazoBanueM, a bK — mo0pokadecTBeHHOI peaKTHBHOM
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AHHOTauusa

AxTyanbHOCTb. B Hallel cTpaHe 1 B MUpe pak >ernyaka BXOAMT B YMCMO OHKOMOrMyeckmx 3abonesaHun ¢
Hamboree BbICOKMMM NokasaTensmMm 3abonesaemMocTy n cMepTHocTU. CTaHgapToOM NeYyeHns MecTHopacnpo-
CTPaHEHHOrOo paka xernyaka NpM3HaHbl XMpypruieckoe BMeLLaTenbCTBO B 06bemMe ractpaktomun/cybrotans-
HOW pesekumun xenygka ¢ numdoanccekumen D2 n nepyuonepaumoHHon xumuotepanmen no cxeme FLOT.
[lo HacTosLwero BpeMeHn He onpegerneHa porb XMMWOIy4YeBON Tepanny B ie4eHUn JaHHOTo 3aboneBaHus.
3a pybexom npoBoaaTcsa 3 KPYMHbIX MHOTOLEHTPOBBLIX PaHAOMU3MPOBAHHBIX KITMHUYECKUX NCCneqoBaHns,
NoCBSILLEeHHbIX AaHHow Teme. B 2019-21 rr. B MPHLL M. A.®. Libiba npoBegeHoO NpoCnekTnBHOE KNMHUYe-
CKOe uccrieqoBaHne B pamkax 2-i pasbl No ndyyeHnto 6e3onacHoCTu U 3pHEKTUBHOCTU HEOALbIOBAHTHOMN
Tepanuu B COCTaBe: MHAYKUMOHHasA xumuotepanus FLOT (2 umkna) n xumuonyyesas tepanus (COL 46 Ip,
Ha (boHe xummnoTepanuu npenapatammn kaneuntabuH 1 okcanunnaTvH) ¢ nocnegyowen onepauven. Lenb
uccrnenoBaHus — AEMOHCTpaUMs YCMeLwHOoro NpoBedeHnss Kypca HeoadbloBaHTHOW Tepanuu no nosogy
MECTHOPaCNPOCTPAHEHHOTO paka Xenyaka, ¢ AOCTVXEHNEM BbIpaXXEHHOro natomopdosa onyxonu, cylie-
CTBEHHbIM 3hPEKTOM CHIXeHusa ctagum (“downstaging”) n 6onee yem 2,5-netHert 6e3peLaAMBHON BbIXKK-
BaemocTn. OnucaHme KnMHUYeckoro cny4as. [NauveHT T., 48 net, obpatunca ¢ xanobamu Ha TAHyLWme
6onu B anuractpun, 6ecnokosiime B TedeHne 2 mec. Npu ractpockonuu ¢ Groncuen BoISBNEH pak Xenyaka.
Mpu komnnekcHom obcnenosaHn B MPHL] ycTaHoBNeH anarHo3: pak NpoKCMMarnbHOro OTAena Xenyaka ¢
pacnpocTpaHeHeM Ha abaoMuHanbHbIn cermeHT nuwesoga cT3N3aMo, Il ctagus. MaumeHTy NnpennoxeHo
yyactve B KITMHUYECKOM UCCIegoBaHUM, NoryvyeHo MHpOopMMpoBaHHOe [0OpoBonbHOe cornacue. beino
NpOBEAEHO KOMIMIIEKCHOE NneveHne — 2 umkna xumuotepanum no cxeme FLOT ¢ nocneaytowen xummonyye-
BOW Tepanuen n XMpypruieckMmMm BMeLLaTernibCTBOM B 06beMe racTpakToMumM ¢ pe3ekumen abgoM1MHanbHOro
cermeHTa nuwiesoga u numdoauccekumen D2. Mpyu mopdonormyeckoMm uccrnegoBaHuy onepaunuoHHOro
MaTepuana 3apermctpupoBaHa 1b creneHb nevebHoro napamopdosa no K. Becker. MNpu nccnegosanunm
nMmMdaTrn4ecKkmx y3rnos onpeaensncs nonHeln ne4ebHsIi natomopdo3. Ha MoMeHT aHanm3a B TeveHne bonee

#=7 Ckoponapg Butanui FOpbeBuy, skoropad@mrrc.obninsk.ru
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33 Mec nocre Hayana fnevyeHus NaumeHT XuB, 6e3 NpU3HaKoB NPOrPECCUMPOBaHS onyxonu. 3aknoyeHue. B
[aHHOM KIMUHUYECKOM crlyyae NpUMEHeHVe Heoa bloBaHTHOM MHAYKLMOHHOM XMMUOTEPaNuM C NocreayoLLen
XMMUWOIYyYEBO Tepanueii Mo3BONMUIO AOCTUYb BblipaXKeHHOro feyeBHOro natoMopdo3a 1 CHUXKEHUS cTaamm
3aboneBaHus, a Takke Ge3peLnaMBHOI BbDKMBAEMOCTH B TeYeHue 2,5 ner.

KnioyeBble crioBa: MeCTHOpPAcnpoCTPaHEeHHbIN pakK XernyAKa, HeoaAbBaHTHAA XMMUOITy4YeBas Tepanus,
neyvyebHbIN naToMmopdo3, racTPIKTOMUS, 6e3peunanBHaA BbKMBaeMOCTb.

CLINICAL AND MORPHOLOGICAL RESPONSE
TO NEOADJUVANT CHEMOTHERAPY FOLLOWED
BY CHEMORADIOTHERAPY IN A PATIENT WITH LOCALLY
ADVANCED GASTRIC CANCER: A CASE REPORT
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Abstract

Background. Gastric cancer is one of the most common cancers with the highest incidence and mortality
rates worldwide. Gastrectomy/distal subtotal resection with D2 lymphadenectomy and perioperative
chemotherapy with FLOT is the standard treatment for locally advanced gastric cancer. Currently, the role of
chemoradiation therapy in the treatment of gastric cancer has not been well determined. From 2019 to 2021,
a prospective phase 2 clinical trial was undertaken at A. Tsyb Medical Radiological Research Centre (MRRC)
to evaluate the safety and efficacy of neoadjuvant therapy: induction chemotherapy with FLOT (2 cycles) and
chemoradiotherapy (total dose of 46 Gy with the concurrent chemotherapy with capecitabine and oxaliplatin)
followed by surgery. The aim of the study was to demonstrate the effectiveness of neoadjuvant therapy for
locally advanced gastric cancer with a favorable pathological response, downstaging and more than 2.5-year
disease-free survival. Case description. A48 year-old male patient was admitted to the MRRC with complain
of epigastric pains for 2 months. Gastroscopic biopsy revealed gastric cancer. The comprehensive examination
revealed proximal gastric cancer involving the abdominal segment of the esophagus (cT3N3aMO, stage Il1).
The patient was invited to participate in the clinical trial. The patient accepted to participate voluntarily and
signed an informed consent. He received 2 cycles of FLOT chemotherapy followed by chemoradiotherapy
and surgery (gastrectomy with resection of the abdominal segment of the esophagus and D2 lymph node
dissection). Histological examination of the surgical specimen revealed grade 1b pathological response
(Becker criteria). Histological examination of lymph nodes revealed pathological complete response. The
patient is alive after 33 months of gollow-up without the evidence of disease progression. Conclusion.
Neoadjuvant induction chemotherapy followed by chemoradiotherapy resulted in a favorable pathological
response, downstaging and 2.5-year disease-free survival.

Key words: locally advanced gastric cancer, neoadjuvant chemoradiotherapy, pathological response,
gastrectomy, disease-free survival.

Beenenne

Pak xemyaka BXOAWT B YUCIIO OHKOJOTHYECKUX
3a00JieBaHMil ¢ HanOoJIee BHICOKMMHU ITOKA3aTeIsIMHU
3a00J1eBaeMOCTH U CMEpPTHOCTH B Poccuiickoii Pe-
nepanuu u B mupe [1, 2]. ComtacHO COBpeMEHHbIM
KIIMHAYECKUM PEKOMEHJAIUsAM, B CIydae MECTHO-
pacnpoCTpaHEeHHOT0 Mpoliecca CTaHAAPTOM JICUEHUS

154

SBIISIETCS] XUPYPrUUECKOE BMEIIATENECTBO B 00beME
racTpIKTOMHUU/CYOTOTANBHON PE3EKLNHU KENMyaKa C
mumMpoauccexkueii D2 u nepuonepanioHHON XUMHO-
tepanueil o cxeme FLOT. JlanHble pekoMeHAalnu
OCHOBaHBI Ha TTOJIOKUTENBHBIX Pe3ylbTarax MpoBe-
JICHHOTO B [ epMaHNM KPYITHOTO paH/IOMU3UPOBAHHOTO
KIIMHU4eckoro uccienoanus [3]. DddexTuBHOCTD
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npuMeHeHHs: XxuMuonyueBoid tepanuu (XJIT) npu
JICYCHNH paKa JKeITy/IKa 0 HaCTOSIIETO BPEeMEHH OKOH-
yareabHOo He ornpesenera. CoracHO peKOMEeH IAIIsIM
AQOP u RUSSCO, nokazanusmu k agbroBanTHoi XJIT
MIPU paKe KeTyaKa SIBISIOTCS HePaJUKaIbHO BBIOJ-
HEHHOE XHPYpPTrUYeCKOe BMEMIATeNIbCTBO, a TAKKe
HEaJeKBATHBEIA 00heM JTUMQPOIUCCEKIIUH (MEHEE
D2). B 10 e Bpemst B 3apyOe:KHBIX PEKOMEHAAITUIX
(NCCN Guidelines, 2022 r.) HeoaIbIOBaHTHAS XUMHO-
JTy4deBast Teparis BKIFOUeHa B YUCIIO PEKOMEH TyEeMbIX
neueOnbIx ommui (Category 2B). C menpio OmeHKH
MpeuMyIeCcTB HeoaqbroBaHTHON XJIT, B TOM uucne
B COYETAHUM C MHIYKLMOHHOW XMMHUOTEpANHEH, 11O
CPaBHEHUIO C HEOAJbIOBAHTHOW XMMHOTEpaNuel B
HaCTOsIIIee BpeMs 3a pyOesKOoM IPOBOIATCS 3 KPYITHBIX
MHOTOLEHTPOBBIX PAaHIOMU3UPOBAHHBIX KIWHUYE-
ckux uccnenoBanus [4—6]. MPHI[ um. A.®. [lp10a
siBasieTcs augepoMm B Pocculickoit denepanuu mo
WCCIIEIOBAaHMUAM Pa3IMYHBIX aCleKTOB KOMOWHUPO-
BaHHOTO JICYCHHUS paKa KelyaKa, B TOM YHCIIe C TIPH-
MmeHenneM HeoaxbroBanTHoil XJIT. B 2019-21 rr. B
LenTpe npoBeeHO MPOCHEKTUBHOE KIMHUYECKOE
HCCIIeIOBaHHE B paMKax 2-i ¢a3bl 10 U3YUYEHUIO
Oe3omacHOCTH M 3((HEKTHBHOCTH HEOATBIOBAHTHOU
Teparnuu B COCTaBe: WHAYKIIMOHHAS XMMHUOTEparus
no cxeme FLOT (2 unkia) u XumuoryueBast Tepanus
(COL 46 I'p, Ha hone XUMHOTEpANUH KaNleIUTAOMHOM
Y OKCAJIUIUIATHHOM)) C TIOCIITYFOIIIUM XHUPYPTrHUECKUM
BMEIIATEIbCTBOM.

B HacTosi1ieit ctaTbe Mbl XOTUM NOJAEIUTHCS KIIH-
HUYECKUM HaOJIOCHUEM YCHEIIHOTO MPOBEACHUs
Kypca HEe0aIbIOBAaHTHON TEpanmuy 10 MOBOAY MeECT-
HOPACHpOCTPAHEHHOTO pakKa JKeJylKa, B pe3yJbrare
KOTOPOW OBUT JOCTHTHYT CyIIECTBEHHBIH 3dexT
cHmwkeHus ctaauu (“downstaging”) u Gosee uem 2,5-
JIETHsISE O€3peIHINBHAS BBDKUBAEMOCTb.

Knunuueckuii cnyuaii

Hayueum T., 48 nem, obpamuicsa no mecmy
aHcuUmenbecmea ¢ Heanobamu Ha msanywue 6oiu 8
onueacmpuu 8 mevenue 2 mec. Boinornena @I7]C,
npu KOMopou 6vlAsleHd 04a208as NO8ePXHOCMHAS
eacmponamus, Npu UCCLe008aAHUU OUONCULIHO2O
Mamepuana 0OHApyI’CeHbl (PpacMeHmbl CAUSUCTOU
JHCENYOKA ¢ UHBA3UBHBIM DOCHIOM A0EHOKAPYUHOMDbL
low grade (puc. 1). Ilpu ummyHnocucmoxumuieckom
UCCIe008AHUU IKCTPeccUsi OHKOnpomeuna cerbB-2 +1.
Tocne smozo nayuenm camocmosmenvbHo 00pamuics
6 MPHIL] um. A.®. L{viba.

Ilo oannvim CKT ¢ eHympugennvim Konmpacmu-
POBAHUEM ONPeOelsiiach ONYXoib NPOKCUMATLHOLO
omaoena dxcenyoKa ¢ NPUSHAKamu pacnpocmpanenus
Ha nuwesoo0 U 2enamo-2acmpaibHyr0 CesA3Ky, Mema-
cmamuieckoe nopasxicenue pecuoHapHuIX tuMgpamu-
yeckux y3108 (puc. 24, b). I1o pezynomamam ananuzos
HAbAI00AN0Cy 3HAYUMENbHOE NOGbIUeHUEe YPOBHS
PaKoso-amopuonHanrbHo2o anmuzena (324 ne/mn). Hpu
00beKMuUBHOM 00C1e008AHUU BbIABTIEHA WEUHAS TUM-
Gadenonamus, 8 C6s3U C YeM C YEIbIO UCKTIOUEeHUs]
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omoanenHvix memacmasos evinonaneno Y3U smoi
30Hbl C MOHKOUSONbHOU ACNUPAYUOHHOU OUOncuell.
Ipu yumonozuueckom ucciredosanuy Kiemxu 310-
KAueCcmeeHH020 HOB00OPA306AHUS HEe OOHAPYICEHD.
Ha 3axmiouumenvrnom smane obcnedosanust 10.04.20
8bINONHEHA duaeHocmuyeckas nanapockonus. Ilo
OaHHbIM BU3YATILHOZ0 OCMOMPA U YUMOLOSUYECKO-
20 UCCNIe008AHUSA CMbIBOE C DPIOWUHBL NPUSHAKOS
Kauyepomamosa e obuapysceno. Takum odbpaszom,
ObL1 blcMasier KiuHudeckull ouaenos: Pax npokcu-
MANbHO20 omoena x#eiryoKa ¢ pacnpocmpaHeruem
HA ab0OMUHATLHBLI ceemenm nuwjesooa cT3IN3aMo),
1l cmaous.

Ha mesicoucyuniunapnom onkono2uueckom
KOHCUNUYMe C YYemom 2UCOmuUna onyxoiu u pac-
npoOCMpaneHHoCmu npoyecca OvLl 8bIPaAbOMAan Niam
KOMNIeKCHO20 aeyenus. [layuenmy npediogiceno
yuacmue 8 KAUHUYECKOM UCCAe008AHUU, NOTYHUEHO
uHghopmuposannoe 006poBoILHOE cocnacue.

Ha nepsom smane newenus, ¢ 14.04. no 01.05.2020,
nposedeno 2 yuxna xumuomepanuu no cxeme FLOT
([Joyemarcen 50 me/m?, 6Hympusenno kaneivto 6 1-i
Oenb + Oxcanunaamun 85 me/m? 6 1-11 denv + Kano-
yus gorunam 200 me/m? (2-uacoeas eHympueennas
ungysus) 6 1-ui denv + 5-¢pmopypayun 2600 me/m?,
24-yacoeasn eHympusennas un@yzus 8 1-i deus), no-
6mop Kypca kaxcovie 2 ned. Jleuenue nposoounocs na
hone npemedukayuu u coOnpo8OOUMENbHOU Mmepanu,
6 MOM Hucie ¢ NPOPUIAKMUKOU 2eMaAmOoI0SULeCcKol
MOKCUYHOCMU Npenapamom aeiuxocmum 8 0oze 300 me
HOOKOJCHO. B npoyecce xumuomepanuu ommeyanucsy
AGNIEHUSA 2ACMPOUHMECUHANbHOLU MOKCUYHOCMU
1 cmenenu no wxane CTCAE.

Tlocne 3aseputenus 08yx YuKI08 HEOAOBIOBAHMHOU
noauxumuomepanuu ¢ 21.05. no 19.06.20 nposeden
KYPC KOHGOPMHOU OUCMAHYUOHHOU JIVHe80l mepanuu
Ha obnacms JHeenyoKa u 30Hvl PeSUOHAPHO20 TUM@PO-
2EHHO20 MEMACMA3UPOBAHUS HA (DOHE XUMUOMEPANUU
(kaneyumabun — 1850 me/m?, per os, 2 pasza 6 Oenw,

Puc. 1. Mopdonorunyeckoe nccnegosaHme 6MONCMNHOIO MaTe-
puana. Okpacka remaToKCUIMHOM 1 303uHOM, X200
Fig. 1. Morphological study of the biopsy specimen. Hematoxylin-
eosin staining, x200
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Puc. 2. KT opraHoB 6ptowwHoi nonoctu o (A, B) n nocne (B, I') HeoagbloBaHTHON xumuonyyeBon Tepanun: A) KT-kapTuHa onyxonu
NPOKCHMManbHOW TPETUW Xenyaka ¢ NpusHakamn pacnpocTpaHeHns Ha renaTto-racTpanbHyto CBA3KY (CTpernka); b) meTactatuyeckoe no-
paKeHWe pernoHapHbIX MMMAaTUYECKUX Y3MOoB B BUAE KOHIOMEpPaToB MakcMmanbHbIMU pasmepamun 45x32 mm (cTpenku); B) ymeHbLue-
HMe pa3MepoB OMyXONK Xenyaka nocne 3aBepLUeHns HeoaAbloBaHTHOW Tepanum (cTpernka); I') ymeHbLUeHne KonnyecTBa 1 pasmepoB
MeTacTaTU4eckmnx NMMmdaTnyeckmx y3nos nocne 3aBepLUeHns HeoaAbIoBaHTHOM Tepanun fo 24x22 MM (CTpernku)

Fig. 2. CT of abdomen before (A,B) and after (C,D) neoadjuvant chemoradiation therapy:

A) Axial CT image shows mural thickening in proximal stomach with tumor extending along gastrohepatic ligament (arrow);

B) Numerous enlarged 45x32mm perigastric lymph nodes are present (arrows). C) After chemoradiation therapy, the size of the tumor
is markedly decreased on CT; D) Reduction of the number and size of metastatic lymph nodes after chemoradiation therapy up to
24x22mm (arrows)

€INCEOHEBHO,; OKCANUNAAMUH — 85 M2/M?, 6HYMPUGEHHO
Kanenvro, 1-ii u 21-ii Onu). Jlyuesyro mepanuio npo-
800U HA TUHETIHOM yCKopumeine 31ekmponos Elekta
Synergy S 6 pexcume mpaouyuonno2o Gpaxyuonu-
posanus (PO 2 I'p, COH 46 Ip) c ucnonvsosanuem
mexHonocuu oovemnou suzyanusayuu muwieru (IGRT)
U UHOUBUOYANBHBIX (DUKCUPYIOWUX yecmpoltcms. B
npoyecce iedeHus Habooaiach nedeHouYHas U cema-
monocudeckas moxkcuunocms I cmenenu, a maxaice
2aCMpOUHMeCTMUHAIbHASL MoKcuuHocmy 1l cmenenu.

Tpu xoumponvHoM 06CIe008aHUU NOCTE HEOAObIO-
BAHMHO20 JTeHeHUs 3aPe2UCPUPOBAH YACHUYHBLLL
omeem, KOMOPblil 8bIPAANCANCS 8 YMEHbULEHUU 00b-
ema nopaxjicenust aumpamuyeckux y3nos Ha 31 % no
RECIST 1.1. Ommeuanocs ymenvuierue pazmepos ony-
XOJU NPOKCUMATLHO20 0MOeNd HCeNyOKA, COXPAHSIUCD
NPUSHAKU Nepexo0d Ha HUMCHIOI Mpemb NUuesood u
PACNPOCMPAHEHUs HA 2eNnamo-2acmpaibHyI0 CEA3KY
6 MeHbulel CmeneHu 8bIPAdMdCeHHOCMU N0 CPAGHEHUIO
¢ npedvloywum uccredosanuem (puc. 2 B, I'). Ilo
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oannvim @IJIC (27.07.20): nuwyesod c80600HO npo-
X0OUM, NPUSHAKOG ONYX01e6020 pocma Hem. TIpoxcu-
MATbHASL 2PAHUYA ONYXOTU ONPEOeNSIeCs HA YPOBHE
6/3 mena Ha epanuye ¢ cyoKapOUAIbHLIM OMOEIOM.
Aumpanvuoiii omoen ne usmeneH. 3axuoueHue. 8bi-
pasicenHoe COKpawjeHue npoKCUMAibHOU epanuybl
ONYXOAU AHCeNYOKA.

10.08.20 svinonnena eacmpaxmomusi ¢ pe3exyueti
abOOMUHATILHO2O cecMeHma NUueso0d U TUMpoouc-
cexyueti D2. [[numenvnocms onepayuu cocmaguid
270 mun, odwvem kposonomepu — 150 ma. Ilocneo-
nepayuoHHblll nepuod npomexan 0e3 0CL0HCHEeHULL.
Ilayuenm evinucan na 8-e cym nocie onepayuu
Y00871emBOPUMENbHOM COCIMOSHUL.

Ilpu muxpockonuueckom ucciedo8anHuy onepa-
YUOHHO20 MATNEPUAL 8 NOOCIUIUCTIOM U MbILUEYHOM
CIIOAX CMEHKU JHCeNYOKA ONPe0esiioch pa3pacmanue
POUIXTIOU 8ONOKHUCMOU COCOUHUMENbHOU MKAHU C
NOTHOKPOBHBIMU, MOHKOCMEHHBIMU COCYOAMU KANU-
JIAPHO2O MUNA, 0YA2080U JTUMPONIAZMOYUMAPHOU
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unpurbmpayuel u HanuuuemM OUCKPemHO PAcnono-
JHCEHHBIX KIEMOK, 2PYNN KIEMOK U 040208 UHBAUBHO2O0
POCmMa adeHOKAPYUHOMbL JHCeyOKd, YMoO COOMBEEN-
cmeyem Ib cmenenu neuebroco napamopgosa no
K. Becker (puc. 3, 4). B uacmu numgpamuyeckux y3nos
Onpeoensnocsy cyomomanbHoe 3amewenue 1um@po-
UOHOU MKAHU PA3PACMAHUEM PLIXTIOU 80TOKHUCTIOU
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Puc. 3. Mopdonoruyeckoe uccne-
[0BaHve onepaLyoHHOro Matepma-
na (parMeHT CTEHKM Xenyaka).
Okpacka reMaToKCUIIMHOM U
3031HOM, x50
Fig. 3. Morphological study of the
surgical specimen.
Hematoxylin-eosin staining, x50

Puc. 4. Mopdonoruyeckoe uccne-
[0BaHve onepaLnoHHOro Matepma-
na (ToT xe parmeHT, 6onbLuee
yBenuueHwue). CTpenkamu ykasa-
Hbl IUCKPETHO PACMONOXEHHbIE
onyxonesble KINEeTKN 1 KOMMNIEKChI
apeHokapuuHombl. Okpacka rema-
TOKCUIIMHOM U 303MHOM, X200
Fig. 4. Morphological study of the
surgical specimen (the same frag-
ment but larger magnification). The
arrows indicate discretely located
tumor cells and adenocarcinoma
complexes. Hematoxylin-eosin
staining, X200

Puc. 5. Mopdonoruyeckoe nc-
crefoBaHue onepaumoHHOro
maTepuana (numdartunyeckuin ysen).
Okpacka reMaToKCUIIMHOM U1 303U-
Hom, X100
Fig. 5. Morphological study of the
surgical specimen (lymph node).
Hematoxylin-eosin staining, x100

COCOUHUMENbHOU MKAHU ¢ OOWUPHBIMU OYa2amu He-
Kpo3a, umo CoOmeemcmeosano nNoiHoMY i1e4eOHOMY
namomop¢gho3y (puc. 5).

Tlayuenm naxoouncs noo ounamuueckum Haomo-
Oenuem 6e3 NPU3HAKOG NPOSPeCCUpO8aHus ONYXou 6
meuenue bonee 33 mec nocie navana aevenus. Ipu
menegonnom kowmakme (saueapv 2023 2.) — camo-

157



CASE REPORTS

yygcmeue y0081emeopumenvHoe, COYUAIbHO aKmu-
8eH, pabomaem no 0CHOHOU npogheccuu, K1carobd He
npeovsssen.

Oo6cy:xnenue

OcHOBHOM 3a1aueli IPUMEHEHHS HE0AIbIOBAHTHOM
Tepanuu (XUMHUOTEPATTAH W/ WITH XUMHOTYUIEBOU Tepa-
MUK SIBISIETCS JIOCTHIKEHUE MOBPEKACHUS OITyXOJIH
(meuebHorO maromopdo3a), CHWKEHUsI CTaguu 3a00-
JICBaHWS, PAUKAIIN MUKPOMETACTA30B, TIOBBIIICHUS
PaAMKAIBHOCTH XHPYPTUYECKOTO BMEMIATEIbCTBA U
B pe3ylibTaTe YBEIUYCHUsI ITOKa3aTeNsi BEKHBACMO-
CTH. «30JI0TBIM CTaHAAPTOM» OLICHKH OTIAJCHHBIX
Pe3yabTAaTOB JICUCHHUsI SBJISICTCS TIOKa3aTelb 00mei
OSATUJIETHEN BbDKUBaeMoCTU. OJHAKO IIMPOKOE
BHEJIpEHHUE Pa3NIUYHBIX METOJAMK HEOa bIOBAHTHOU
TEpanuy MPHUBEJIO K aKTUBHOMY TOHMCKY «HEIOCpe-
CTBEHHBIX», B TOM YHCII€ NMaTOMOP(OIOTHUYECKHUX,
KpuTepueB oneHKH d((EeKTUBHOCTH JieueHHs. Takue
«CyppoOTaTHbBIE» KPUTEPUU MOTYT OBITH Ba)KHBI HE
TOJILKO B TUIaHE OLIEHKW MPOTHO3a BBDKMBAEMOCTH,
HO U ONPEAEICHUS MOKa3aHUH K POBEACHUIO aJlbIo-
BaHTHOU Tepanuu [7]. K HUM B mepBylo ouepenb
CJIeIyeT OTHECTH CTEIeHb JiedeOHoro maromMopdo3a
OITyXOJIM, TIPOTHOCTHYECKASI 3HAYUMOCTH KOTOPOTO
MU pakKe >KeIydKa IO HACTOALICTO BPEMEHH HE SIB-
JIieTCsl OONICTIPU3HAHHON [8], XOTSI MHOTHE aBTOPHI
OTMEYAIOT CTATHCTUYECKH 3HAYMMOE YBEIWYCHHE
MoKa3areys BBDKHBAEMOCTH Y «PECIIOHJICHTOBY, TO
€CTh IAlMEHTOB C MOJHBIM U BEIPAKEHHBIM (CTEIIeHb
la/b) TepaneBTHYECKUM MOBPEXKACHUEM OIMYXOJH
[9-11]. B maHHOM KJITMHUYECKOM HAOIONCHNH, HECMO-
TPsl HA 3HAYUTEIFHOE MEPBHYHOE JIOK-PETHOHAPHOE
pacrpocTpaHeHHe OMyXOJH, JOCTHIHYTa Ib creneHp
neyeOHoro naromopgo3sa mo K. Becker.

B nocnennue rop! B 3apy0eKHOI IMTEpaType Bce
Oojiee aKTHBHO OOCYKTaeTcss (CHOMEH «CHIDKEHUS
craaun» (“downstaging”), BKJIF0Yast €0 MOTEHIHAIb-
HYIO TIPOTHOCTHYECKYIO 3HaunMoCTh. Hambonbiee
BHUMaHUE Y/IENSAETCS MOCTTEPANIEBTHYECKOMY CTaTyCy
PETHOHAPHBIX TUMpATHICCKUX y3710B (YpN ), TOCKOITh-
Ky COXpaHEHHE MX METaCTaTHYECKOTO MOpaKCHUs
(ypN+) nocne npoBeieHns He0aIbIOBAHTHOM TepaIuu
SIBIIIETCSl HauOoJIee 3HAYUMBIM (PaKTOpPOM Hebiaro-
MpUATHOTO MporHo3a [ 12]. [TprHIHIHaTEHO BaXKHBIM
SIBIISIETCS I0KA3aTeIbCTBO TOTO (haKTa, 4To MOKa3aTeb
BBDKMBAEMOCTH MAIMEHTOB, Y KOTOPBIX TOCIE MpPO-
BE/ICHUS HEOaIbIOBAHTHOM Tepanuu 3apuKCHpoBaHa
kareropust ypNO, B TOM 4rcie paHee UMEBIINX KaTe-
roputo cN+ (kouBepenst ctN+ — ypNO), He oTgaeTcst
OT aHAJIOTUYHBIX ITOKa3aTeIeH IMalMeHTOB C HCXOHOM
kareropueit cNO — ypNO u pNO.

L. Wu et al. [13] npoananu3upoBayiv oKa3arean
BBDKHBAEMOCTH 125 TAIlUEHTOB C PaKOM KeNymKa,
KOTOPBIM TIPOBEJICHA HE0ATHIOBAHTHASI XHMUOTEPATTHS
C TIOCTISYOIIEH oneparieil. Y BCcex NaliueHTOB ObLia
knuHuyeckas cranus ¢T4N+MO. [1o pesynapraTtam
maToMop(hOJIOTHICCKOTO UCCIICAOBAHUS OOIBHBIC Pa3-
nenensl Ha 2 rpynnsl: ypNO (n=39) u ypN+ (n=86).
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ITokazarenu 3-netHeit (83 vs 44 %) u S5-nerneit (75
vs 35 %) oOrmieil BBDKHMBAEMOCTH OKa3aJIMCh 3HAUH-
Mo (p<0,05) Berme B rpynmne namuentoB ypNO. Ilo
JaHHBIM MHOTO(AKTOPHOTO aHAJIM3a MOCTTepaIeB-
TAYECKUU CcTaTyCc JTUM(ATHUYECKUX Y3IIOB SIBIISIICS
3HaYMMBIM HE3aBUCUMBIM (DAaKTOPOM MPOTHO3a B OT-
HomeHnn oo01el BepkuBaemMocTH (p=0,027). ABTopsI
3aKJIFOYMIIN, YTO CHIDKCHUE CTAUU MOPAKESHHBIX
nuMdarudeckux y3noB (cN+ — ypNO) siBasiercs
BaXHBIM (DaKTOPOM, OTpaxkaroIuM 3((HEKTUBHOCTD
HEO0aIbIOBAaHTHOM TEPAINTUH U TIOJIOKATEIBHO BIHUSIO-
ITUM Ha IMOKa3aTeli BEDKUBAEMOCTH.

B pabote N. Ikoma et al. [14] npexncTasieH ananus
BBIKMBAEMOCTH 316 ManuMEeHTOB C PakoM >KeNyaKa,
KOTOPBIM ITPOBEIeHa HE0ATBIOBAaHTHAS XUMHOTEPATTHS
WM XUMHOJIy4€eBast Teparus ¢ MOCIeIy0IUM paiu-
kanpHbIM (RO) XMpypruyeckumM BMeEHIaTeIbCTBOM.
TTanmenTsl, BeIelIeHHBIE U3 0a3bl JaHHbIX MD Ander-
son Cancer Center, CIIIA, pa3neneHsl Ha 3 TPyMIIbL:
(1) ctNO — ypNO (n=94, 30 %); (2) cN+ — ypNO
(n=93, 29 %); (3) ypN+ (n=129, 41 %). Menuana
o0I1ell BBDKHBAEMOCTH COCTaBWia 7,7 rona; olras
MMATHICTHSA BeDKHUBaeMocTh — 60,3 %. Ilo maHHBIM
MHOTO(aKTOPHOTO aHaJN3a, OKa3aTeld OOIICH BhI-
JKUBAEMOCTH HeE pas3iudaiuch B 1 u 2-i rpymnmax (¢cNO/
cN+ — ypNO, p=0,066). B T0 ke BpeMs y nallueHTOB
ypN+ MmokazaTenu BEDKHBAEMOCTH OBUTH 3HAYUMO
ke (p=0,001). [To MHEHHUIO aBTOPOB, TOCTHKCHHE
craryca ypNO siBiisieTcst HanOosee BaKHBIM (haKTOpoM,
JIEMOHCTPUPYIOIUM 3(pPEKTUBHOCTH HEOATbIOBAHT-
HOW Tepanuy paka xenynka. JlaHHoe ucciieoBaHue
erie pa3 MoATBEPAIIO Oollee 3HAYNMOE BIIMSHUE Ka-
teropuu ypTNM 1o cpaBHenuto ¢ kareropuein cTNM
Ha OTJaJICHHBIE PE3YJIbTAThI JICUSHUS OOJIbHBIX PAKOM
JKEeITyIIKa.

N. Ikoma et al. [15] npu ananmusze 0a3bl TaHHBIX
oHKoJIoTHYecKoro reHTpa M. J1. Aunepcona YHUBEp-
curera Texaca u HaloHaNbHOM 0a3bl qanHbix CIITA
BhISBIWIIA 3 375 OOJIBHBIX PaKOM JKEITYJKa, KOTOPhIM
BBIITOJTHEHO PAJIMKAIbHOE XHPYPIHYECKOE BMETIaTellhb-
CTBO MOCJIC HEOABIOBAHTHON XUMHO-/XUMHUOTYIEBOM
tepanuu B 1995-2015 rr. ABTOpBI U3y4MITH BIUSHUE
kareropuu ypT B Tex ciydasx, KOTAa MO JaHHBIM
MaToMOPQOIOTHYECKOTO HCCIIEIOBAaHUS HEe OBLIN BbI-
SIBIIEHBI METACTa3bl B pErHOHAPHBIC TUM(pATHIECKUE
y3761 (ypTO—-3NOMO). [To marHBRIM MHOTO(AKTOPHOTO
aHanM3a yCTaHOBJIEHO, uTo Kareropus ypT He oka-
3bIBaJia 3HAYUMOTO BIIHMSIHUS Ha OOIIYI BBDKHBae-
MocTh (p=0,5-0,7). Takxke mokazaHO MUHUMAIHHOE
BIIMSHUME KIIMHUYECKOM Kareropuu cN Ha OT/IaJIeHHbIE
pe3yabrarsl ieueHus. [I[poBenieHre Heoa blOBaHTHOMN
XUMUOJIy4YEBOU TEpaIuu MO CPABHEHUIO C XMMHOTE-
parmei CorpoBOXKIAIOCH 3HAYMMO 00JIee BBICOKUMHU
MOKAa3aTeIsIMH BBDKHBAEMOCTH, MO JaHHBIM MOHO-
(bakropHOTO M MHOTO(akTOpHOrO aHanu3a (p=0,03).
Takum 00pa3zoM, aBTOPEI €Ille Pa3 MOATBEP NI OCHO-
BOIIOJIAraroIIee MPOrHOCTUIECKOE BIIMSHIE KaTerOPHH
ypN, KOTOpOe cIeyeT YIUTHIBATH IPH ITOCIEAYIOIHX
MOJU(UKAIMIX TOCTTEPANIEBTUIECKOM Kiaccupuka-
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LIMU PaKa JKeIyJKa, a TAKKE MPEUMYIIECTBO HEOAIbIO-
BAHTHOU XMMHUOJYYEBOM TEpamnuu MO CPABHEHUIO C
HEO0aIbIOBAHTHON XUMHUOTEpanueH.

B 0030pHoii padore Z. Pelc et al. [12] B oue-
penHoi pa3 ObUIO MOKAa3aHO TOCTHYKEHHE BBICOKOTO
[10KAa3aTessl BBKUBAEMOCTH Y MAaLUEHTOB € MOJIHBIM
MaToMOP(OJOTHICCKAM OTBETOM IO JTUMGOy3IaM —
ypNO, KOTOpPBIA HE OTIUYAJICS OT aHAJIOTHIHOTO
MOoKa3areys MalMeHTOB ¢ U3HAYAJIbHBIM CTaTyCOM
cNO/pNO. ABTOpHI MOAYEPKHYIN HEOOXOIUMOCTH
MOBBIIICHHUS] TOYHOCTH JOONEPALIMOHHOTO CTaAUpO-
BaHHA M TIOCTTEPANEBTUYECKON OLIEHKH COCTOSTHHS
PETHOHAPHBIX IUM(ATHUECKUX Y3JI0B, & TAKKE TPH-
MEHEHUS IEPCOHAIM3UPOBAHHON MepUONEepaliMOHHON
Tepanuu. B 3Toi CBA3M ClIeAyeT OTMETUTD PE3YJIbTAThI
MONYJISILMOHHOTO Hccnenoranus B LlenrpansHoit Hop-
BErHH, B KOTOPOM MOKa3aHO, YTO €AMHOTO MHEHUS OT-
HOCHTEJILHO METOJJMKH OLIEHKH OTBETA OITyXOJIH MOCTIE
HE0aJbIOBAHTHOW XUMHUOTEPAIINH MPU PAKE JKEITYIKA
He cymecTsyeT [ 16]. ABTopaMu moka3zaHa HU3Kast TOU-

JINTEPATYPA/REFERENCES

1. Sung H., Ferlay J., Siegel R.L., Laversanne M., Soerjomataram 1.,
Jemal A., Bray F. Global Cancer Statistics 2020: GLOBOCAN Estimates
of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries.
CA Cancer J Clin. 2021; 71(3): 209-49. doi: 10.3322/caac.21660.

2. 3nokauecmeennvie Hosoobpazosanus 6 Poccuu B 2021 roxy (3a60-
JIeBaeMoCTb U cMepTHocTh). [lox pen. A.Jl. Kanpuna, B.B. Crapunckoro,
A.O. Hlax3anoBoit. M., 2022. 252 c. [Malignant tumors in Russia in 2021
(morbidity and mortality). Ed. by A.D. Kaprin, V.V. Starinsky, A.O. Shakh-
zadova. Moscow, 2022. 252 p. (in Russian)].

3. Al-Batran S.E., Homann N., Pauligk C., Goetze T.O., Meiler J.,
Kasper S., Kopp H.G., Mayer F., Haag G.M., Luley K., Lindig U., Schmie-
gel W., Pohl M., Stoehlmacher J., Folprecht G., Probst S., Prasnikar N.,
Fischbach W., Mahlberg R., Trojan J., Koenigsmann M., Martens U.M.,
Thuss-Patience P, Egger M., Block A., Heinemann V., Illerhaus G., Moe-
hler M., Schenk M., Kullmann F., Behringer D.M., Heike M., Pink D.,
TeschendorfC., Lohr C., Bernhard H., Schuch G., Rethwisch V., von Weiker-
sthal L.F., Hartmann J.T., Kneba M., Daum S., Schulmann K., Weniger J.,
Belle S., Gaiser T., Oduncu F.S., Giintner M., Hozaeel W., Reichart A.,
Jager E., Kraus T, Monig S., Bechstein W.O., Schuler M., Schmalenberg H.,
Hofheinz R.D.; FLOT4-AIO Investigators. Perioperative chemotherapy
with fluorouracil plus leucovorin, oxaliplatin, and docetaxel versus fluorou-
racil or capecitabine plus cisplatin and epirubicin for locally advanced, re-
sectable gastric or gastro-oesophageal junction adenocarcinoma (FLOT4):
a randomised, phase 2/3 trial. Lancet. 2019; 393(10184): 1948-57. doi:
10.1016/S0140-6736(18)32557-1.

4. Leong T., Smithers B.M., Haustermans K., Michael M., Gebski V.,
Miller D., Zalcberg J., Boussioutas A., Findlay M., O’Connell R.L.,
Verghis J., Willis D., Kron T., Crain M., Murray WK., Lordick F., Swal-
low C., Darling G., Simes J., Wong R. TOPGEAR: A Randomized, Phase
111 Trial of Perioperative ECF Chemotherapy with or Without Preoperative
Chemoradiation for Resectable Gastric Cancer: Interim Results from an
International, Intergroup Trial of the AGITG, TROG, EORTC and CCTG.
Ann Surg Oncol. 2017; 24(8): 2252-8. doi: 10.1245/510434-017-5830-6.

S. Liu X., Jin J., Cai H., Huang H., Zhao G., Zhou Y., Wu J., Du C.,
Long Z., Fang Y., Ma M., Li G., Zhou M., Yin J., Zhu X., Zhu J., Sheng W.,
Huang D., Zhu H., Zhang Z., Lu Q., Xie L., Zhang Z., Wang Y. Study
protocol of a randomized phase 111 trial of comparing preoperative chemo-
radiation with preoperative chemotherapy in patients with locally advanced
gastric cancer or esophagogastric junction adenocarcinoma: PREACT.
BMC Cancer. 2019; 19(1): 606. doi: 10.1186/s12885-019-5728-8.

6.Slagter A.E., Jansen E.P.M., van Laarhoven H.-W.M., van SandickJ.W.,
van Grieken N.C.T., Sikorska K., Cats A., Muller-Timmermans P, Hul-
shofM.C.C.M., Boot H., Los M., Beerepoot L.V., Peters F.P.J., Hospers G.A.P,
van Etten B., Hartgrink H.H., van Berge Henegouwen M.1., Nieuwenhui-jzen
G.A.P, van Hillegersberg R., van der Peet D.L., Grabsch H.I., Verheij M.
CRITICS-II: a multicentre randomised phase II trial of neo-adjuvant che-
motherapy followed by surgery versus neo-adjuvant chemotherapy and
subsequent chemoradiotherapy followed by surgery versus neo-adjuvant

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2023; 22(3): 153-161

HocTh KT-cTagupoBanus Tociie HEOabIOBAHTHOTO
nedeHus. B mepcrnekTuBe mpemiiaraeTcs oOpaTUTh
BHHMAaHHUE HA KOJIMYECTBEHHBIE TTAPAMETPBI, OTPAKAK0-
e maro(u3n0IOTHIECKUE MITH METaOOINIeCKre
XapaKTEPUCTUKH OIIyXOJIH, [OJIyYEHHBIE C [IOMOIIIBIO
TaKMX METOJAMK, KaK Meppy3ruoHHasl BU3yalu3alus,
pPaTUOMETPHUCCKUIT aHATTU3 U T.]I.

3akJjouenne

IIpumeHnenrne HeoabIOBAHTHOM MHIYKIMOHHOU
XAMHUOTEPAINU C MOCIEAYIONeH XHMUOTYyYeBOM
Tepanueil Mo3BOJINIIO TOCTUYh BRIPAKECHHOTO Jieueo-
Horo naromop@osa (Ib crenenp mo KiaccupuKaruu
K. Becker) u camxenus craanu 3a00aeBaHusl, BKIIO-
yas kareropun T u N (cT3N3aMO, III cragus —
— ypT2NOMO, I cragus), a Takkxe Oe3peruINBHON
BBEDKHBAEMOCTH. Banmmmu3arust mporHOCTUYIECKOM 3Ha-
YHMOCTH ONMCAHHBIX KPUTEPUCB TPEOYEST HAKOTUICHHS
MaTepualna, B TOM YHCTIE B paMKaxX PaHIOMU3UPOBAH-
HBIX HMCCJIEOBAHUM.

chemoradiotherapy followed by surgery in resectable gastric cancer. BMC
Cancer. 2018; 18(1): 877. doi: 10.1186/s12885-018-4770-2.

7. Su P, Zhang Y., Yu T., Jiang L., Kang W., Liu Y., Yu J. Does
postoperative chemotherapy improve overall survival of patients with
ypT1-2NO cancer? World J Surg Oncol. 2022; 20(1): 408. doi: 10.1186/
512957-022-02881-y.

8. Petrelli F., Tomasello G., Barni S. Surrogate end-points for overall
survival in 22 neoadjuvant trials of gastro-oesophageal cancers. Eur J
Cancer. 2017; 76: 8-16. doi: 10.1016/j.ejca.2017.01.032.

9. Tomasello G., Petrelli F., Ghidini M., Pezzica E., Passalacqua R.,
Steccanella F., Turati L., Sgroi G., Barni S. Tumor regression grade and
survival after neoadjuvant treatment in gastro-esophageal cancer: A meta-
analysis of 17 published studies. Eur J Surg Oncol. 2017; 43(9): 1607-16.
doi: 10.1016/j.ejs0.2017.03.001.

10. Stark A.P, Ikoma N., Chiang Y.J., Estrella J.S., Das P, Minsky B.D.,
Blum M.M., Ajani J.A., Mansfield P, Badgwell B.D. Characteristics and
Survival of Gastric Cancer Patients with Pathologic Complete Response
to Preoperative Therapy. Ann Surg Oncol. 2019; 26(11): 3602—10. doi:
10.1245/510434-019-07638-8.

11. Ckoponao B.FO., Kyopssyes /I./1., Tumosa JI.H., Mosepog C.A.,
Azababsan T.A., Ueanos C.A., Kanpun A.J]. JleaeOHbIit maromopdo3 rnocie
HEO0a/[bIOBAHTHON XMMHUOIY4YEBOH Tepanuu y OOIbHBIX MECTHOPACHpO-
CTPAaHECHHBIM PaKoOM sKeiyaka. CHOMPCKHIT OHKOIOTHYECKHUN JKypHAIL.
2020; 19(3): 38-46. [Skoropad V.Yu., Kudriavtsev D.D., Titova L.N.,
Moserov S.A., Agababyan T.A., Ivanov S.A., Kaprin A.D. Pathological
complete response to neoadjuvant chemoradiotherapy in patients with lo-
cally advanced gastric cancer. Siberian journal of oncology. 2020; 19(3):
38-46. (in Russian)]. doi: 10.21294/1814-4861-2020-19-3-38-46.

12. Pelc Z., Skorzewska M., Rawicz-Pruszynski K., Polkowski W.P.
Lymph Node Involvement in Advanced Gastric Cancer in the Era of Mul-
timodal Treatment-Oncological and Surgical Perspective. Cancers (Basel).
20215 13(10): 2509. doi: 10.3390/cancers13102509.

13. Wu L., Xing Z., Huang M., Yu H., Qin Y., Jin Q., Zhou Z., Chen J.
Nodal downstaging to ypNO after neoadjuvant chemotherapy positively
impacts on survival of ¢T4N+ GC/GEJ patients. J Surg Oncol. 2022;
126(8): 1403—12. doi: 10.1002/js0.27065.

14. Ikoma N., Estrella J.S., Hofstetter W., Das P., Minsky B.D.,
Ajani J.A., Fournier K.F., Mansfield P, Badgwell B.D. Nodal Downstaging
in Gastric Cancer Patients: Promising Survival if ypNO is Achieved. Ann
Surg Oncol. 2018; 25(7): 2012—-17. doi: 10.1245/510434-018-6471-0.

15. Ikoma N., Hofstetter W.L., Estrella J.S., Das P, Minsky B.D.,
Fournier K.F,, Mansfield PF., Ajani J.A., Badgwell B.D. The ypT category
does not impact overall survival in node negative gastric cancer. J Surg
Oncol. 2018; 117(8): 1721-8. doi: 10.1002/js0.25081.

16. Sando A.D., Fougner R., Gronbech J.E., Bringeland E.A. The value
of restaging CT following neoadjuvant chemotherapy for resectable gastric
cancer. A population-based study. World J Surg Oncol. 2021; 19(1): 212.
doi: 10.1186/512957-021-02313-3.

IMocrymmna/Received 13.03.2023
Opnobpena nocne penensuposanus/Revised 04.05.2023
ITpunsita k my6mukanuu/Accepted 25.05.2023

159



CASE REPORTS

CBEOEHWUA OB ABTOPAX

Cxoponax Butanuii FOpbeBnd, 10KTOp MEANIIMHCKHX HAyK, 3aBEAYIOMINIT OT/IEIIOM TOPAKO-a0JOMUHAIEHOI OHKONIOTHH, MeanuImH-
cKuif paguonornaeckuit HayaHslii neHTp uM. A.@. Llp16a — prman ®PI'BY «HannonambHbIN MEIUITHHCKHN UCCIIEI0BATSIILCKUI IIEHTP
pamuonorum» Munsnpasa Poccun (1. O6nuHCK, Poccus). E-mail: skoropad@mrrc.obninsk.ru. SPIN-kox: 2283-1111. Researcher ID
(WOS): E-2200-2018. ORCID: 0000-0002-2136-1994.

Mmuponosa /Iluana FOpbeBHa, Bpau-0pHHATOP 10 CIELUATBHOCTH «OHKOIOT U, MEeTUIIMHCKUN paguoI0OrHYeCKUi HayYHbIN LIEHTP
M. A.®. I[pi6a — pumman OI'BY «HanmoHambHEI MEIUIIMHCKUI HCCIIEIOBATENLCKUN IIEHTpP paguoiorum» Munsnpasa Poccun
(r. O6unHCK, Poccust). ORCID: 0000-0002-6665-5355.

Kousi06aes Nibst BragumupoBuy, KaHauIaT MEJUIMHCKUX HAyK, 3aBEIYIOIIUI OoTAeneHneM, MeIUIMHCKUI palunoJorHuecKuii Ha-
yuHbIA meHTp uM. A.®D. Lp10a — puman OI'BY «HanmoHanbHbI MEIUIIMHCKAN HCCIIEOBATEIBCKUI ICHTP PAIHONIOTHI MHH3IpaBa
Poccun (1. O6nMHCK, Poccnst). SPIN-kox: 1382-5529. ORCID: 0000-0002-3573-6996.

Ara6a6sin TateB AprakoBHA, KaHIU/1aT MEAUIIMHCKUX HayK, 3aBeyIoIIas oTAeNeHrueM, MeIUIMHCKUN paioIornuecKuil Hay YHbIH
nentp uM. A.O. [{p16a — prman GI'BY «HanuonanbHbI MEIUITHHCKHI HCCIIEI0BATENILCKUI IEHTp pagronaorum» Munsapasa Poccnn
(r. O6unHCK, Poccust). SPIN-kom: 5752-3393.

’KaBoponkosa Exarepuna CepreeBHa, Bpad-11aToJioroaHatoM, MeanImHCKH paguonorndecknii Hayansiii nentp um. A.@. [[p16a —
¢mman OI'BY «HannonanbHBIH MEIUIMHCKII HCCIIEI0BATEIBCKHI IEHTp paauoiorum» Mumnsnpasa Poccun (1. O6HMHCK, Poccus).
SPIN-kox: 7368-8656. Researcher ID (WOS): AAC-2154-2019. ORCID: 0000-0002-7957-0115.

I'puneBny Bsiuecnas HukosraeBu4, kaHu1aT MEAUIUHCKUX HAyK, 3aBELYIOLIHMI 1aTOIOr0aHAaTOMUYECKUM OTAeIeHreM, Meaunun-
cKuif paguonornueckuit HayaHslil neHTp uM. A.@. Lp16a — prman ®PI'BY «HannonambHbIN MEIUITHHCKHN UCCIIEI0BATSIILCKUI IIEHTP
pamuonorum» Munszapasa Poccnu (. O6HHHCK, Poccust). ORCID: 0000-0003-1908-2256.

HBanos Cepreii AHaTOJIbeBHY, JOKTOP MEIUIIMHCKUX HayK, 4iIeH-KoppecnonaeHT PAH, nupexkrop, MequuuHCKui paguoaorudeckui
HayqHBI HeHTp M. A.D. [{p16a — prman GI'BY «HarpronambHBIH METUIIMHCKIN HCCIIE0BATEIBCKII IEHTP PaJHoIorni»y MuH31paBa
Poccun (1. O6HMHCK, Poccus); mpodeccop kadenpsr oHKomoruu 1 pearrenopaauoiaorun uM. B.IT. Xapuenko MeTMIIMHCKOTO HHCTUTYTA,
OI'AOY BO «Poccuiickuii yHHBEpCHTET JIpyKObI HaponoB» (I. Mocksa, Poccust). ORCID: 0000-0001-7689-6032.

Kanpun Angpeii JIMutpueBud, JOKTOp MEIUIIMHCKUX Hayk, npodeccop, akagemuk PAH n PAO, 3aBenyromuii kadepoit OHKOJIOTHI
u perrrenopaauonorun uM. B.I1. Xapuenko meaummnckoro naeruryta, ®ITAOY BO «Poccuiicknit yHuBepcuTeT IpyKOBI HApOIOBY;
JUPEKTOp, MOCKOBCKHUI HayIHO-MCCIIEIOBATENIbCKUI OHKOTOrHYecKuit nHCTHTYT uM. [1.A. I'epriena — puman ®I'BY «HannonansHbrit
MEUIIMHCKIH MCCIIeIOBATeNIbCKUH eHTp paxuonorun» Munsapasa Poccun (. Mocksa, Poccust); renepansusiii aupexrop, @I'BY
«HanmoHanbHBII MEANIIMHCKUIT HCCIEN0BATENBCKHUI IEHTpP paauonaorum» Munszapasa Poccun (r. O6umHCK, Poccnst). ORCID: 0000-
0001-8784-8415.

BKINALl ABTOPOB

Cxoponaj Buramuii FOpbeBu4: ananu3 HayqHOM paboTHI U €€ CTPYKTYPH3AIH, BHECEHHUE [[EHHOTO HHTEIIEKTYaIbHOTO COIep KaHNs,
YTBEPXKECHHE BEPCUH CTAThH, TO/UICKAIIEH ITyOIHKaIn.

Muponosa /Iuana FOpseBHa: cOop MaTepuana, TONCK ¥ aHAIN3 HCTOYHUKOB JINTEPATYpPhI, HAIIMCAHNE YePHOBHUKA CTAaThH.
Kosi06aes Wiabst BraguMupoBuY: KIMHNYECKAs 9aCTh pabOTHI, BHECEHHE IIEHHOTO HHTEIUICKTYAIbHOTO COIEPKAHHA.

Ara6a0sin TaTeB ApTakoBHA: KIMHUYECKas 9acTh paOOTHI, CBSI3aHHAS C [IPOBEICHNEM KOMITBIOTEPHO-TOMOTPaueCKOTO NCCICTOBAHMS
1 aHAJM3a CTETIeHN KIIMHUYECKOH PeTPeCcCHy OITyXONHt, BHECEHHE IEHHOTO HHTEIUIEKTYaIbHOTO COMEPKAHHS.

/KaBoponkoBa Exatepuna CepreeBHa: KIMHNUECKAsl 9aCTh PAOOTEHI, CBA3aHHAS C TPOBEACHUEM MOP(HOIOTHIECKOTO UCCIIEIOBAHUS
1 aHAJM3a CTeTIeHN maToMop(o3a, BHECEHHE IIEHHOTO HHTEIUICKTYaIbHOTO COAEPKAHHS.

I'puneBuu Bsiueciap HukoslaeBHY: KIMHIYECKAst 9aCTh PaOOTHI, CBS3aHHAS C MPOBEICHUEM MOP(OIOTHUECKOTO HUCCIEIOBAHUSI U
aHaJM3a CTENeHN MaToMop¢03a, BHECEHNE IEHHOTO HHTEIUIEKTYaIbHOTO COAEPIKAHMS.

HBanoB Cepreii AHATOIbEBUY: KPUTHIECCKHI TIEPECMOTP C BHECEHHEM IIEHHOTO MHTEIICKTYaTbHOTO CONePIKaHMsL.

Kanpun Anapeii IMUTpUeBMY: KPUTHUECKUNA IEPECMOTP C BHECEHHUEM IIEHHOTO MHTEJUIEKTYaJIbHOTO CO/IEP KaHusl.

Qunancuposanue

Omo uccredosanue ne nompe606ano 0ONOIHUMENbHO20 QUHAHCUPOBAHUS.
Kongpnuxkm unmepecos

Aemopubl 3aa61510m 00 OMCYMcmeuy KOHGIUKMA UHMEPECO8.

ABOUT THE AUTHORS

Vitaliy Yu. Skoropad, MD, DSc, Head of the Department of Thoracic and Abdominal Oncology, A.F. Tsyb Medical Radiological
Research Centre — branch of the National Medical Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia).
E-mail: skoropad@mrrc.obninsk.ru. Researcher ID (WOS): E-2200-2018. ORCID: 0000-0002-2136-1994.

Diana Yu. Mironova, Medical Resident, A.F. Tsyb Medical Radiological Research Centre — branch of the National Medical Research
Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia). ORCID: 0000-0002-6665-5355.

Ilya V. Kolobaev, MD, PhD, Head of the Department, A.F. Tsyb Medical Radiological Research Centre — branch of the National Medical
Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia). ORCID: 0000-0002-3573-6996.

Tatev A. Agababyan, MD, PhD, Head of the Department, A.F. Tsyb Medical Radiological Research Centre — branch of the National
Medical Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia).

160 SIBERIAN JOURNAL OF ONCOLOGY. 2023; 22(3): 153—161



CNYYAN U3 KNTMHUYECKOW MPAKTUKN

Ekaterina S. Zhavoronkova, MD, Pathologist, A.F. Tsyb Medical Radiological Research Centre — branch of the National Medical
Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia). Researcher ID (WOS): AAC-2154-2019. ORCID:
0000-0002-7957-0115.

Vyacheslav N. Grinevich, MD, PhD, Head of the Department of Pathology, A.F. Tsyb Medical Radiological Research Centre — branch
of the National Medical Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia). ORCID: 0000-0003-
1908-2256.

Sergey A. Ivanov, MD, DSc, Corresponding Member of the Russian Academy of Sciences, Director of A.F. Tsyb Medical Radiological
Research Centre — branch of the National Medical Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia);
Professor of Chair of Oncology and Radiology named after V.P. Kharchenko, RUDN University (Moscow, Russia). ORCID: 0000-
0001-7689-6032.

Andrey D. Kaprin, MD, Professor, Academician of the Russian Academy of Sciences, Head of Chair of Oncology and Radiology
named after V.P. Kharchenko, RUDN University; Director of P.A. Hertsen Moscow Oncology Research Institute — branch of the National
Medical Research Radiological Centre of the Ministry of Health of Russia (Moscow, Russia); General Director of National Medical
Research Radiological Centre of the Ministry of Health of Russia (Obninsk, Russia). ORCID: 0000-0001-8784-8415.

AUTHOR CONTRIBUTION

Vitaliy Yu. Skoropad: research supervision, critical revision of the manuscript for important intellectual content, final approval of the
version to be published.

Diana Yu. Mironova: data collection and analysis, data collection and analysis, drafting of the manuscript.

Ilya V. Kolobaev: critical revision with the introduction of valuable intellectual content.

Tatev A. Agababyan: assessment of tumor regression, critical revision of the manuscript for important intellectual content.
Ekaterina S. Zhavoronkova: morphological study, critical revision with the introduction of valuable intellectual content.
Vyacheslav N. Grinevich: morphological study, critical revision with the introduction of valuable intellectual content.

Sergey A. Ivanov: critical revision with the introduction of a valuable intellectual content.

Andrey D. Kaprin: critical revision with the introduction of a valuable intellectual content.

Funding

This study required no funding.

Conflict of interests

The authors declare that they have no conflict of interest.

CUBVPCK OHKONMOTUYECKUM XYPHAT. 2023; 22(3): 153-161 161



DOI: 10.21294/1814-4861-2023-22-3-162-167
Y[IK: 616.717.91-006.61-036.65-089

[nsa uutuposanus: Pauline Yap, Arman Zaharil Mat Saad, Wan Azman Wan Sulaiman, Siti Fatimah Noor Mat
Johar, Nurul Syazana Mohamad Shah. MNpuMeHeHre nepdopaHTHOrO NockyTa Ha NepBoi ThiNbHON NSCTHOI apTepumn Ans
3aKpbITUS AeDEKTOB MATKMX TKaHE! Mpy PeLMaMBMPYIOLLE NMOCKOKNETONHON KapLyuHome BonbLuoro nambua kuctu. Cubupckui
OHKomoruyeckuid xypHan. 2023; 22(3): 162-167. — doi: 10.21294/1814-4861-2023-22-3-162-167

For citation: Pauline Yap, Arman Zaharil Mat Saad, Wan Azman Wan Sulaiman, Siti Fatimah Noor Mat Johar,
Nurul Syazana Mohamad Shah. First dorsal metacarpal artery flap in soft tissue reconstruction of recurrent thumb squamous
cell carcinoma. Siberian Journal of Oncology. 2023; 22(3): 162-167. — doi: 10.21294/1814-4861-2023-22-3-162-167

FIRST DORSAL METACARPAL ARTERY FLAP
IN SOFT TISSUE RECONSTRUCTION
OF RECURRENT THUMB SQUAMOUS CELL CARCINOMA
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Abstract

Background. Subungual squamous cell carcinoma (SCC) of thumb is a rare disease. However, it is the most
common malignancy affecting the nail bed. Early recognition is crucial and important for prompt diagnosis and
effective treatment. Often this tumour needs to be treated surgically with wide local resection, which results
in a defect in the thumb. If not handled appropriately, such defects render restriction in functionality of the
involved thumb as well as a poor aesthetic outcome. In the worst-case scenario, it may result in a poor function
of involved hand. Thus, reconstruction of the involved thumb is necessary. The main aim of reconstruction
is to regain the hands’ function and preserved the thumbs’ sensation. Secondarily, to have an aesthetically
pleasing hand. Our hands carry out delegate job and important duty for daily function. Especially, the thumb
working together with the other fingers to carry out the hand function as one unit. Loss of thumb function affects
the whole performance of the hand. Case descriptions. We report a case of recurrent subungual squamous
cell carcinoma of thumb, which had wide local resection and subsequently underwent soft tissue coverage
with an islanded first dorsal metacarpal artery (FDMA) perforator flap. One month after surgery, the patient
was able to regain a good functional outcome of the hand. In this report, we discussed the procedures that
had been done. Conclusion. The patient regained full functional hand after reconstruction with preserved
sensation over distal thumb. The aesthetic outcome is satisfactory. The FDMA perforator flap is a very pliable
and robust flap for reconstruction of distal thumb defect.

Key word: surgical flap, thumb, squamous cell carcinoma, perforator flap, nail diseases.
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AHHOTauuAa

AkTyanbHoOCTb. [1rnockokneToyHas kapLuMHoMa NoAHOITEBOW MACTVHbI ABMAETCS peaknuM 3aboneBaHneM.
PaHHee pacno3HaBaHue aToro 3aboneBaHnsa UMEET peLuatoLLlee 3Ha4YeHve 411 CBOEBPEMEHHON ANArHOCTUKN
n adppekTnBHOro neveHmns. MNMocne pesekumm onyxonm obpasyeTtcsa AedEKT KUCTU, KOTOPbIA MOXET MPUBECTU
K OrpaHnyeHmnio yHKLUM 1 K NITIOXOMY 3CTETUYECKOMY pe3ynbraTy. B xyalem criydae aTo MOXeT NpuBECTU
K MonHom yTpate yHKumm nanbua. B aTux cnyyasx Tpebyetcs pekOHCTPYKLMSA, OCHOBHOW LIeNbio KOTOPOW
SIBMAETCA BOCCTAHOBIEHME DYHKLMM, YyBCTBUTENBHOCTM U 3CTETUYECKOrO BMAa KucTu. OnncaHue cnyyas.
Mebl coobLiaem o crnyyae peuuavBMpyOLLEN NITOCKOKNETOYHOW KapLuMHOMbI GOMbLUOro nanbLa KUCTu, no
noBoay KOTOPOW BbIMOSHEHA LUMPOKash pe3eKums C NOCMneayoLWwmM 3akpbliTueM AedEeKTOB MSTKMX TKaHemn
KMCTU NepdopaTopHbIM FTOCKYTOM Ha NepBoK AopcarnbHOM NSCTHOM apTepun. Yepes 1 mec nocne onepauun

nonyyeH XopoLUnn dyHKLMOHamNbHbIN pesynbTarT.

KniouyeBble cnoBa: onepauyoHHbIN JIOCKYT, 60MbLUON NarneLl, NMOCKOKNEeTO4YHbIN paK, nepcgopaTopHbIi

JIOCKYT, 3aboneBaHUsi HOTTEN.

Introduction

Squamous cell carcinoma (SCC) of the nail bed is
considered a rare disease even though subungal SCC
is the most common malignancy affecting the nail
bed [1]. It is more likely found in men than in women
especially at the age of 50s [2]. First dorsal metacar-
pal artery (FDMA) perforator flap was first described
by Hilgenfeldt in 1950 and redefined by Holevich
in 1963 [3-5]. It was popularized by Lie and Posch
but then Foucher included neural structures into the
flap and named it as a kite flap. Thus, it is also called
Foucher's flap [3]. It is based on the neurovascular
structure of first dorsal metacarpal artery (FDMA),
venae comitantes or larger subcutaneous vein and
superficial radial nerve.

Case report

A 62-year-old gentleman who had left thumb sq-
uamous cell carcinoma (SCC) diagnosed 2 years ago.
Initially started as a small subungual lesion which
extended to the tip of left thumb. The lesion was painful
and had contact bleeding. He underwent first surgery
for excisional biopsy and removal of nail in another
tertiary centre. Unfortunately, the histopathological
result reported as SCC. He did not undergo adjuvant

therapy. The lesion recurred 4-months after surgery. He

was referred to our centre for further management. On

assessment, there was a small subungual lesion size of
1.0%0.5 cm at the nail bed. The pulp of the thumb was

normal. MRI showed no evidence of local bone involve-

ment. Subsequently, he had wide local excision and soft
tissue coverage with islanded first dorsal metacarpal
artery fasciocutaneous flap. The surgery was success-

ful, the flap was healthy prior to discharge. He was

seen in our clinic 1-month after surgery and the flap

was healthy. Range of motion of thumb was normal and
sensation was intact. Full thickness skin graft (FTSG)

was fully taken well on the index finger.

He underwent wide local excision of the left thumb.
The entire nailbed was excised together with dorsal
bony part of distal phalanx. There was a defect size
of 2.5%2.5 cm at the tip of the left thumb. The wound
bed had exposed bone over distal phalanx (Fig. 1).
Intraoperatively, course of the first dorsal metacarpal
artery was traced with doppler device and marked.
Subsequently, the islanded skin of the first dorsal meta-
carpal artery flap with rectangular shaped 4%2 cm
was designed (Fig. 2). Posterior to the islanded skin,
curvilinear incision marking was made continued from
the proximal part of the islanded skin flap bordering

Fig. 1. Initial defect. Left thumb defect size of 2.5x2.5 cm
with exposed part of the bony distal phalanx
Puc. 1. UicxogHbin aedekT 6ombLuoro nanbLa NeBon pyku,
pasmepoMm 2,5% 2,5 cM, ¢ 0GHaXXeHHOW KOCTbI0 AUCTarnbHON
danaHrm

CUBMPCKUI OHKONMOMYECKUM XXYPHAI. 2023; 22(3): 162167

Fig. 2. The flap design and course of the first dorsal metacarpal
artery. The skin flap size of 4x2cm rectangular shape was
designed. The FDMA traced with doppler ultrasound and marked
Puc. 2. PazameTka KOXXHOro nockyTa NnpsiMoyrofibHow hopmbl,
pa3mepomM 4x2 cm. [NepBas TbinNbHas NACTHasA apTepus npomap-
KMpOBaHa C MOMOLLbIO YNbTPa3ByKOBOW Aonnneporpadunm
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the FMDA pedicle along the 2" metacarpal bone to
the first web space (Fig. 2). The islanded skin flap
was raised from distally in a plane superficial to the
paratenon to ensure good graft bed (Fig. 3).
Proximal to the islanded flap, an incision is made
along the skin marking along the second metacarpal
bone. The first interosseous muscle fascia is incised,
the intermuscular septum was preserved and the fascio-
cutaneous flap was raised. The skin along the pedicle
was not de-epithelized. The superficial radial nerve
was identified and preserved (Fig. 4). Around 1 cm of
subcutaneous tissue is left surrounding the pedicle to
carefully not to injure the pedicle. A curvilinear skin

Fig. 3. Paratenon preserved for better graft bed
Puc. 3. MapaTeHoH coxpaHeH Anst My4Llero npwXueneHus
nockyTa

Fig.5. A curvilinear skin incision was made at the proximal
part of the defect at the thumb up to the first webspace in a
subcutaneous plane creating a space for the FDMA pedicle as
the skin over the pedicle was not de-epithelized. The flap then
was transposed to the left thumb
Puc. 5. KpvBonuHenHbI paspes KOxu B MPOKCUMarbHOW YacTun
6onbLUIoro nanbla ¢ co3aaHNeM MOAKOXHOTO TOHHENS AN HOXKN
TI0CKyTa, BKIOYaloLLel NepByto AopcalbHYyto MACTHYIO apTeputo.
3aTtem nockyT 6bln NepeHeceH Ha 6oMbLLOK NaneL, NeBon pyku
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incision was made at the proximal part of the defect at
the thumb up to the first webspace in a subcutaneous
plane creating a space for the FDMA pedicle as the
skin over the pedicle was preserved. The flap then was
rotated and transposed to the thumb's defect (Fig. 5).
Secondary defect of the donor site was covered with
thin layer of full thickness skin graft (FTSG) harvested
from the left inner arm. A cast was placed on the volar
surface of the hand to limit flexion and abduction of
the thumb to avoid compression and straining of the
pedicle. The surgery was successful, the flap was
healthy prior to discharge. He was seen in our clinic
1-month after surgery. The flap was healthy. Range of

Fig. 4. The fasciocutaneous flap was raised up to subfascial
layer. The skin over the pedicle was preserved. The superficial
radial nerve was identified and preserved. Pedicle is traced
proximally to facilitate good arc of rotation
Puc. 4. KoxHo-hacumanbHbIi NOCKYT NOAHST Ao cybdacum-
anbHOro crnosi. Koxa Haf HOXKOWM coxpaHeHa. [1oBepXHOCTHbIN
ny4eBON HePB MAEHTUMMLMPOBAH 1 coxpaHeH. Hoxka npo-
crexuBaeTcs NPoKcMMarnbHoO, YTo obecneymBaeT agekBaTHON
NMoBOPOT fOCKyTa

Fig. 6. 1-month after surgery. Good functional outcome and
aesthetic appearance of thumb achieved and secondary defect
well healed.

Puc. 6. Yepes 1 mec nocne onepaumm OCTUTHYT XOPOLUMIA PyHK-
LMOHarbHbI pe3ynbtaT 1 3cTeTuveckuii Bua 6onbLuoro nansua
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motion of thumb was normal and the sensation was
intact. FTSG was fully taken well on the index finger
(Fig. 6). Aesthetic appearance is satisfactory.

Discussion

Our thumb contributes 40 % of the hand func-
tion. Generally, the aim of thumb reconstruction is to
restore adequate length for opposition, mobility and
stability for opposition, flexion and pinch, sensibility
for protective function and adequate dexterity, and
its aesthetics. Other than that, providing adequate
and durable soft-tissue coverage is very important in
thumb reconstruction. However, it is rather difficult to
achieve all of these. Therefore, the priority is to restore
its function. It is very important because without ad-
equate functional restoration and sensation of thumb,
our hand will not be able to provide tripod pinch, fine
motor dexterity and cylinder grasp.

The options of thumb reconstruction depend on
the size of defect and zone of the defect and any bony
part exposed. Small defect of thumb less than 1 cm?
without any bony exposure usually can be healed by
secondary intention. This can preserve sensation of
the thumb and omit donor site morbidity. However,
prolonged wound care would be needed and may be
painful. Full thickness skin grafts from the hypothenar
eminence, wrist or groin crease could be an option for
small defects without any bony exposure. However,
skin graft would be insensate.

Larger defects more than 2 cm? with loss of volar
pad, exposed bony component and tendon may need
vascularized coverage. Commonly, these defects could
be reconstructed with Moberg flap. However, this flap
may require up to 45 degrees of interphalangeal joint
flexion to obtain coverage and tendency to develop
a complication of long-term flexion contracture and
joint stiffness [6]. Defect of more than 2.5 cm? could
be covered using heterodigital flaps for instance, cross-
finger flap and FDMA flap. Cross-finger flap is a good
choice especially for defects involving the whole pal-
mar surface of the thumb distal to the interphalangeal
joint. Littler neurovascular island flap is commonly
used in reconstruction of the thumb pulp.

Recently it has become increasingly popular of using
Quaba flap in reconstruction of defects on the dorsum of
the hand. This technique was based on Quaba perforator
which is a perforator of dorsal communicating branch
of the common digital artery and the dorsal metacarpal
artery [7]. The difference between FDMA flap from
Quaba flap is that Quaba flap utilized Quaba perforator
as a pivot point and its flaps pedicle while FDMA flap
included Quaba perforator in its main pedicle. Quaba
flap is also a versatile flap. It can be based on antegrade
circulation from the DMA or retrograde from the palmar
system or digital artery. This flap had been reported to be
used in reconstruction over the dorsal hand defect and
the web space defect [7, 8]. This flap could be possible
in use of reconstruction of the proximal dorsal part of
the thumb. However, it has not been reported.

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2023; 22(3): 162-167

It would be difficult to reach the distal part of the
thumb due to the limited arch of rotation created by
the distance between the Quaba perforator and first
web space before reaching the distal thumb. Though,
there were successful cases of thumb reconstruction
using perforator flap based on the princeps pollicis
artery [9]. But, the findings on the outcome of this
technique were limited. More studies should be done
on techniques of reconstruction of thumb in order to
compare the superiority in functionality and cosmesis
of these techniques.

In our case, the patient had a defect distal to the
interphalangeal joint with exposure of bony structure.
Our main goal of reconstruction was to restore the soft
tissue coverage and maintain the length of the thumb.
Thumb defect distal to the interphalangeal joint would
not cause any functional deficit as the interphalangeal
joint is functional, thus rarely need length restoration
[10]. The exposed bony phalangeal bone would not
take a graft. Therefore, we need vascularized coverage
in this case. We have chosen FDMA flap because the
defect was mainly over the dorsal aspect of the distal
thumb and this was a sensate flap. FDMA flap donor
site was on the dorsal aspect of the index finger thus
it was the most suitable for the ease of transposition
and rotation.

FDMA flap had a major advantage as the secondary
defect virtually did not result in functional loss. The
vascular pedicle was not skeletonized to preserve the
vena comitantes and ensure good venous outflow. We
have decided to make an incision connecting the defect
to the donor site to minimize venous congestion of the
flap over tunnelling. This technique minimized the in-
jury to the pedicle and flap congestion. The functional
outcome of soft tissue coverage was very good in our
patient. The patient was satisfied with the functional
and aesthetic outcome of the surgery. A recent study
also has shown the outcome of thumb reconstruction
using FDMA island flap was good, with an average
static two-point discrimination test of 10.4 mm and
complete cortical reorientation in 40 % of cases. The
incomplete reorientation in the remaining patients did
not interfere with their normal daily activities [5, 11].
Previous studies had proven that it provides excellent
functional and aesthetic outcome, moreover, render
minimal donor site morbidity [11, 12]. We concluded
that FDMA flap is a good choice for reconstruction of
thumb defect. It offers sensate, pliable and versatile
coverage for small to moderate sized defects of a
thumb’s defect.

Conclusion

FDMA flap offers a versatile, sensate and pliable
coverage for reconstruction of thumb defect. Moreover,
italso provides good functional and aesthetic outcome.
Reconstructive surgeon shall consider FDMA flap
into an option for reconstruction of especially dorsal
thumb defect.
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