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3ABOJIEBAEMOCTb PAKOM PA3JIMYHbIX NOKAJIU3ALUNA
Y MonoabIX MYX4YUH U XKEHLUWUH (20-44 TOA)
B CUBUPCKOM ®ELNEPAJIbHOM OKPYTE

Nn.A4. Xymnkosa', E.Jl. YonH3oHoB'?, A.l. Kanpun?, A.O. LLlax3agoBa3,
O.A. AHaHuHa', . A. KoHoHoBa', J1.B. NMukanosa'4, M.10. NpuweHko?*,
E.B. leHucos'

"HayuHo-1ccneoBaTenbCKUii UHCTUTYT OHKOMNOrMu, TOMCKUI HaumMoHarnbHbIN nccneaoBaTenbCKuii
MeOUUMHCKUI ueHTp Poccuiickon akageMumn Hayk

Poccus, 634009, . Tomck, nep. KoonepatneHbIn, 5

20reQY BO «Cubupckuii rocyqapCTBEHHbIN MeauUMHCKMiA yHuBepeuteT» MuHagpasa Poccun

Poccus, 634050, r. Tomck, MOCKOBCKUI TpakT, 2

3MOCKOBCKMI Hay4YHO-UCCNea0BaTENbCKUIA OHKONOrMYeCckUin MHCTUTYT uM. MN.A. lepueHa — counuan Orey
«HaumnoHaneHbIM MegUUNHCKUI nccrneoBaTernbCkui LeHTp paguonoruny MuHsapasa Poccum

Poccus, 125284, r. Mockea, 2-1 BoTkuHckuin np-g, 3

40OlAY3 «Tomckuii 06racTHON OHKOMOrMYecKuii AncnaHcep»

Poccus, 634009, r. Tomck, np-T JleHnHa, 115

AHHOTauus

BBepeHue. B mupe, B Poccun 1 ee begepanbHbIx Okpyrax B AuHaMuke HabntogaeTcst poCT OHKOMOrM4ecKom
3aboneBaemocTu y Mornogoro Hacenenus. o gaHHbIM Globocan, B 2045 r. nporHo3upyeTcsl yBenuyeHve
Konu4yecTBa Cry4aeB 3roka4ecTBeHHbIX HOBooOpa3oBaHuii (3HO) y My>X4MH 1 XeHLWMH B Bo3pacTe 20-44
roga Ha 14 % no cpaBHeHuto ¢ 2022 r. Ha dhoHe CHMKatoLLIeNCs YNCEHHOCTM MOroAoro HaceneHust B Poccun,
B ToM yncne Cubupckom cdenepansHom okpyre (CPO), akTyansHo nsydeHune ero sabonesaemoctu. Llenb
uccnegoBaHUsi — OLEHUTb 3ab60neBaeMoCTb PakoM OCHOBHbIX JTIOKanm3aumii y MOMoAbIX MY>XUMH Y KEHLLIMH
(20—44 ropa) B C®O. MaTepuan u metoabl. [lokasaTtenu paccumTaHbl Ha OCHOBaHWUM OTYETHbIX hopm Ne 7
«CBefeHns 0 3110Ka4eCcTBEHHbIX HOBOOOpa3oBaHusx» cybbekToB CPO, a Takke CBEAEHMUI O YACTIEHHOCTU U
MOMoOBO3PacTHOM COCTaBe HacerneHns aTux Tepputopuii PegepanbHon crnyxObl roCyAapCTBEHHOW CTAaTUCTUKN
Poccum 3a 2014-23 rr. AHanu3 nokasateneu npov3Boauncs C UCMorb30BaHNEM Z-KPUTEPUS 1 PErpeCCUOHHOIO
aHanusa. PesynbTatbl. JllngupytoLlen nokanvaaumen B CTPYKTYpe OHKONOrmyeckor 3abonesaemMocT Moso-
ObIX My>xunH 3a 2023 r. B CPO aBnstoTcst remobnactosbl (14,6 %), konopektanbHbiv pak (10,7 %), pak novkm
(9,8 %); y MONoabIX >XeHLLUMH — pak MOroYHow xenesbl (28,5 %), pak wenkn matkv (16,0 %), pak WnToBMOHON
xenesbl (9,1 %). Y monogpix myx4nH COO nokasaTtenu 3aboneBaemocTu: nosbicunuck (p<0,05) npu remo-
Gnacrosax 4o 9,5 %, (Temn npupocta — 5,1 %), pake LWUTOBMAHO xenesbl — 10 3,8 %, (+82,1 %), pake
koXu — o 5,0 % (+24,0 %); cHuamnuce (p<0,05) — npu pake nerkoro Ao 3,8 %, (Temn y6binmn — 20,6 %),
pake xenyaka—na02,5% . (-29,4 %). Cpean MonofpIx xeHwuH sabonesaemoctb (CIT) ysennimnace (p<0,05):
npu pake Momno4Hom xenessl Ao 34,3 %/ ., (Temn npupocta — 34,5 %), Toncton Knwkn — 00 6,4 % (+41,2 %.),
wmToBMaHOM xenesbl — Ao 13,3 % (+39,8 %), koxu — no 6,3 %, (+37,5 %), xenyoka — no 2,8 %
(+41,2 %), 3HO nonoctn pta — go 1,2 %
0o 20,69

0000
0000 (T145,9 %); cHusunack (p<0,05) npu pake wWemnku martku —

0000 (TEMMN YObINM — 22,3 %). 3aknioveHme. Pesynsratbl UCCIIEN0BaHNA akTyanuampyoT paspaboTky

#=7 AHaHuHa Onbra AnekcaHgpoBHa, ananina.olga@bk.ru
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EPIDEMIOLOGICAL STUDIES

HOBbIX OpraHN3aLNOHHO-KITMHUYECKMX arfOPUTMOB MEAULIMHCKOrO HAabMoAeHVS MOTOAbLIX MY>KYUH U JKEHLLVH
C Lenbto NPOdUIaKkTUKLA UM paHHEN AUArHOCTMKM OMyXONeBOW NaTonorim, B TOM Yncre A5 BO3MOXHOCTYU
OpPraHOCOXPaHSIOLLETNO JIEYEHUS1 C COXPaHEHUEM PENPOAYKTUBHOIO NoTeHuMana y Mmonoabix 60rbHbIX.

KnioueBkle crnoBa: oHKonormyeckas saboneBaemocTb, Mornogoe HaceneHue, Cubupckui denepanbHbIN
okpyr, Poccuiickaa ®egepauums.

CANCER INCIDENCE IN YOUNG ADULTS AGED 20 TO 44
YEARS OLD IN THE SIBERIAN FEDERAL DISTRICT

L.D. Zhuikova', E.L. Choynzonov'?, A.D. Kaprin®, A.O. Shakhzadova3,
0O.A. Ananina’', G.A. Kononova', L.V. Pikalova'*, M.Yu. Grishchenko?*,
E.V. DenisoVv'

'Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

2Siberian State Medical University of the Ministry of Health of Russia

2, Moskovsky trakt, Tomsk, 634050, Russia

3P.A. Hertsen Moscow Oncology Research Institute — branch of the National Medical Research
Radiological Centre of the Ministry of Health of Russia

3, 2nd Botkinsky proezd, Moscow, 125284, Russia
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115, Lenin Ave., Tomsk, 634009, Russia

Abstract

Background. The cancerincidence in young adults has been steadily rising worldwide and in Russia. According
to Globocan, the number of cancer cases in both men and women aged 20—44 years is expected to increase
by 14 % in 2045 compared to 2022. Given the decline in the number of young adults in Russia, including
the Siberian Federal District (SFD), the study of cancer incidence among them is of current interest. The
purpose of the study was to assess the incidence of the most common cancers in young men and women
aged 20 to 44 years in the SFD. Material and Methods. The study used data from the state medical statistics
reports (form 7, “Information on malignant neoplasms”) of the SFD subjects, as well as data on the age and
sex composition of the population of these territories for 2014—2023. The analysis was carried out using the
z-criterion and regression analysis. Results. In 2023, in young men of the SFD, hemoblastosis was the most
common cancer (14.6 %) followed by colorectal (10.7 %) and kidney (9.8 %) cancers. In young women, the
most common cancers were breast (28.5 %) cervical (16.0 %) and thyroid (9.1 %) cancers. In young men of the
SFD, the incidence rates increased (p<0.05) for hemoblastosis to 9.5 %/, (growth rate of 5.1 %), thyroid cancer
to 3.8 %, (+82.1 %), skin cancer to 5.0 %/, (+24.0 %) and decreased (p<0.05) for lung cancer to 3.8 %,
(decrease rate of 20.6 %), stomach cancer to 2.5 %/, (-29.4 %). Among young women of the SFD, the
incidence rates increased (p<0.05) for breast cancer to 34.3 %/ (increase rate of 34.5 %), colon cancer to
6.4 %, (+41.2 %), thyroid cancer to 13.3%,, (+39.8 %), skin cancer to 6.3 %/ (+37.5 %), stomach cancer
to 2.8 %, (+41.2 %), oral cavity cancer to 1.2 %, (+145.9 %) and decreased (p<0.05) for cervical cancer
to 20.6 %/, (decrease rate of 22.3 %). Conclusion. The results of the study update the development of new
organizational and clinical algorithms for medical observation of young men and women for the purpose of
prevention or early diagnosis of tumor pathology, including for creating the feasibility of performing organ-
preserving treatment while preserving the reproductive potential of young patients.

Key words: cancer incidence, young population, Siberian Federal District, Russian Federation.

BBenenune

CornacHO BO3pacTHOW TIEPHOAM3AIIAN B3POCIIOTO
HACEJIEeHHUs], IPUHATON BcemupHON opranuzanuen
3npaBooxpanenus B 2016 ., paHUIIBI «MOJIOAOTO BO3-
pacTta» B HACTOAILLIEE BPEMsI HAXOAATCS B JUANa30HE
18-44 roma [1]. Yxe monroe Bpemsl B MHpe HaOII0-
JIAOTCS TI00ANIbHBIC MPOIECChl AeMOrpaduuIecKoro
CTapEHUsl HACEJICHUS C MOCTYIMATEIbHBIM yBEIHYE-
HHUEM YAEIBHOIO Beca JioAeil B Bo3pacTte 60 et u
crapmie. AHaIOTHYHAs TEHIEHIUS, 00yCIOBICHHAS

6

MOMYJISUOHHBIMU CIBUIaMH B BOCIIPOU3BOJCTBE,
HPOJOJKUTEIBHOCTH XKU3HHU, CMEPTHOCTH OT Pa3HbIX
MIPUYUH, MUT AN HACENIEHHs, TPOCIIEKUBACTCS U B
Poccuu. Ilokazarens pokaaeMOCTH B 00IEMUPOBOT
CTaTHCTUKE CHUXKAETCA BO BCEX PA3BUTBIX CTPaHaX
1 K 2050 . IpOrHO3upyeMoO JOCTUTHET B CPEIHEM
2,1 pebenka Ha xeHuHy B EBporie, B BocTounoii n
Oro-Boctounoit A3uu, B Poccun xapakrepHsl 0oJjiee
HU3KHeE Mokazatenu — 1,6 poxaeHuil Ha 1 keHIIuHY
[2,3].
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OpnHoll U3 TepputopuaNbHbIX ocobeHHOcTel CH-
oupckoro denepanpHoro okpyra (CDPO) gBusroTcs
nemorpadugeckas HeCTaOMIBHOCTD U BBICOKAN TEMIT
yOBUIN YHCIIEHHOCTH HACEJICHHS, B TOM YHCIIE IO TIPH-
ynHe Murpauuii. B nepron 201323 rr. mo cpaBHEHHIO
C IPYTHMH CyOBEKTaMHU B ’TOM OKPYTe OTMEYEHO OJTHO
13 MaKCHMaJIbHBIX CHWKEHNH YHCICHHOCTH Hacele-
HUS: cpenu My>K9uH — Ha 4,8 %, cpeau JKeHIINH — Ha
3,0 %. B oxpyre Gomblie Opyrux YUCIEHHO COKpa-
maeTcs Bo3pacTHas koropra (20-29 net) — ocHOBHO#
CTpaTeTHYecKuil pecypc rocyapcTBa — ¢ TEMIIOM
yobutn 38,5 % B Bo3pacte 20-24 roma, 43,8 % — B
24-29 ner. Ha ¢oHE OTHOCUTENBHO HU3KOTO YPOBHS
0XKUIaeMOU TIPOJIOJDKUTEIBHOCTH KU3HU (B 2023 . —
71,1 rom; P® — 73,4 roma), CHIKEHHUS POXKITACMOCTH
¢ Temrniom yobutu 23,7 % (P®D — 20,8 %) 8 CDOO yxe
YeTBEPTh BEKA PErMCTPUPYIOTCSI MAKCUMAIbHBIE CPeITU
(enepanbHBIX OKpYroB Poccuu cranaapTu3oBaHHBIC
rokazarenu (CIT) oHkomorndeckoit 3a001eBaeMOCTH
[4-6].

3nokadyectBeHHbIe HOBoOOpazoBanus (3HO) sBis-
IOTCSl OHOM W3 JUIUPYIOUUX NPUYMH CMEPTHOCTH
Y WHBAJIHMJIN3ALUN MOJOJO0Tr0 HaceneHus. CormacHo
nmaaaeIM Globocan, 9rciio cirydaeB 3JI0KaueCTBEHHBIX
HOBOOOPA30BaHMIi CPEAN MOJIOIOTO HACETIEHHUS B MUPE
(20—44 Toma) Oyzmer pactu. Ilo nmporHosy x 2045 t.
YHUCIIEHHOCTH 3a00JIEBIIMX MYKYHH BBIpacTeT 10 777
THIC., ¢ TeMIioM Tipupocta 14,8 %, xeHmuH — 10 1,5
miH (+13,6 %), COOTBETCTBEHHO, U CMEPTHOCTH OT
JIAHHOM TMaTOJIOTUU TaKxke OyneT pactu [7], 4To 3Ha-
YUTEIBHO CKaXETCs Ha MEAMKO-IeMOrpauuecKux
[OKa3aTessiX He TOJIBKO B MUPE, HO M HA TEPPUTOPUH
Poccun.

Lesb uceienoBaHus — OLCHUTH 3200JIEBAEMOCTD
PaKoM OCHOBHBIX JIOKQJIM3aIUK Y MOJIOABIX MYXUUH
n xeHmuH (20—44 roma) 8 CPO.

MarepuaJ 1 MeTOIbI

B uccnenoBanuu paccMOTpeHbl BCE Cllydau 3a-
6onesanus 3HO 3a nepuox 2014-2023 rr. sxurenei
cyosekToB Cubupckoro demepalbHOTO OKpyTa,
B3siTbie U3 GopM Ne 7 «CBenieHHUsI O 3JI0KaYeCTBEH-
HBbIX HOBOOOpa3oBaHUsX». J[aHHBIE O YUCIICHHOCTH
Y TOJIOBO3PACTHOM COCTaBE HACEJICHHS CyOBEKTOB
OKpyTa mpenoctarieHsl OemepanbHOl CiTy)00it T0-
cynapcTBeHHOM crarucTuku Poccutickoit @enepanuu
[4]. CpaBHUTEIBHBIA aHANN3 CTAHAAPTU30BAHHBIX
roKa3zaresiel 3a BeCb epuo MPOU3BOIUIICS C UCIIONb-
30BAHUEM Z-KPUTEPUSI U PErPECCUOHHOTO aHAIU3a.
JuHamuyeckuil psiji CTaHAAPTU30BAHHBIX ITOKa3aTe-
JIeH OIEHUBAJICS METOJIOM PETPECCUOHHOTO aHAIN3a
C ypoBHEM cTarucTuueckoil sHaunmoctu p<0,05 u
ko3 durreHTOM IeTepMuHaIU R2.

PesyabTarbl

B 2023 1. B CTpyKType OHKOJIOTHUECKOM 3a00eBae-
MOCTH MOJIOJOTO MY>KCKOTO HACEJICHHS TEPPUTOPUId
COO nuaupyoIUMH JIOKAJIU3aUUSIMU SIBISIIUCH
3HO xpoBeTBOpHO# U TUM(ATHIESCKONW CHCTEMBI

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2025; 24(2): 5-15

(14,6 %), xonopekranbHbIi pak (10,7 %) ¥ pak mouku
(9,8 %); B P® tpoiika nuaepos B cTpykrype — 3HO
KpOBETBOpPHOI1 U muMdarudeckoii cucremsl (14,1 %),
KosopekTanbHbIi pak (10,2 %), pak koxw (9,2 %). [{ns
cpaBHeHus: 1 B COO, u B PO cpeau MyKcKoro Hace-
JICHHSI BCEX BO3PACTOB HANOOJIBIIIEE I0JIEBOE YIaCTHE
MIPUXOIUIIOCH Ha pakK MpeAcTaTeIbHOM skemne3sl (19,2
u 19,1 % cooTBeTCTBEHHO), Jierkoro (16,8 u 14,5 %),
tonctoit kumku (12,0 u 12,7 %) (puc. 1) [8, 9].

Cpenu mosnoabix xeHuuH COO u PO tpu Benyiue
MO3UINH B CTPYKType 3aboneBaemoctu 3HO mpen-
CTaBJIEHBI PAKOM MOJIOYHOM xemne3nl (28,5 n 28,5 %
COOTBETCTBEHHO), melku matku (16,0 u 15,6 %) u
IUTOBHIHOM skene3bl (9,1 u 11,4 % cooTBETCTBEH-
HO). Cpenn )KEHCKOTO HaceleHusl 0e3 BO3pacTHOM
muddepernnranyy HanOOMBIIUN yAETBHBIN Bec (U
B P®, u B COO) Obu1 ipU pake MOJIOYHOH HKeJe3bl
(22,0 u 22,5 %), pake koxu (14,3 u 15,6 %), xono-
pexranbaoM pake (11,5 u 11,4 % cooTBeTCTBEHHO)
(puc. 2).

[Tpu u3yueHun CTPyKTYPHBIX U3MEHEHUH 3a00J1e-
BAaEMOCTH C y4eToM Tonorpaduu B JuHamuke ¢ 2014
no 2023 r. cpeau MY>KCKOTO HACEJIEHUS MOJIOIOIrO
BO3pacTa moysl KosopekranpHoro paka (KPP) yse-
nuamiack Ha 2,3 %, paka mouku — Ha 2,0 %, paka
HATOBUIHOM kKene3bl — Ha 2,2 %, momnst remo01acTo-
30B cHu3miack Ha 1,9 %, 3HO nerkoro — Ha 2,1 %
U UEHTPAJIbHON HEpBHOU cucteMbl — Ha 1,8 %. B PD
JUTSI 5TOH BO3PACTHON KOTOPThI MY)KYHMH KapTHHA JIU-
HAMUKHU XapaKTePU3YETCsl MOBBIIICHUEM YIACIHHOTO
Beca KPP — na 2,0 %, paka mouku — Ha 1,6 %, paka
IMUTOBUIHOM Kele3nl — Ha 2,9 %, CHIKEHUEM JIOJIH
remo0macto30B — Ha 2,0 %, paka nerkoro — Ha 2,3 %,
paka xenyaka — Ha 1,9 %.

Cpenu mMononbix keHmnH COO MakCUManbHO
YBEJIUYHIICS YACTHHBIN BEC paKa MOJIOYHOM JKEeIe3bl —
Ha 5,7 %, KPP — na 1,2 %, paka koxu — Ha 1,1 %;
CHU3MJIACH JIOJIS paKa IIeHKu MaTku — Ha 7,9 %, omy-
xonert IIHC u remo6macro3oB —mo 1,1 %. B Poccun
JUTSI 9TOM KOTOPTHI XapaKTEPHO MOBBIIIECHHE YIEITEHOTO
Beca paka MOJIOYHOM Jkere3bl — Ha 3,6 %, MU TOBHIHON
kene3sl — Ha 3,5 %, xoxu — Ha 0,7 %; yObUIH paka
etk Matku — Ha 4,3 %, remo0Onacto30B — Ha 1,4 %,
omyxoneil snuHnKoB — Ha 0,8 %.

VYV MyxuuH U xeHuH 2044 neT B JUHAMUKE C
2014 o 2023 . HaOMrOMAeTCS 3HAUNMOE YBEITUUICHHE
cpemnHero Bo3pacta 3aboneBminx. B 2023 . B COO
CpeIHUH BO3pacT 3a00JICBIINX MY>KIMH cocTaBm 38,1
roza (p<0,001), remm mpupocra — 4,3 %, B PO — 37,4
roga (p<0,001), Temn mpupocta — 2,0 %. Cpennuit
Bo3pact 3a0oseBnnx B 2023 I. MOJIOMBIX JKEHIIUH B
C®O cocrasun 38,3 roga (p<0,001), Temm npupocra —
3,7 %, B PO — 38,0 net (p<0,001), Temn mpupocra —
2,4 %.

CrannapTH30BaHHBIH TOKa3aTeb 3200I€BaeMOCTH
MoJonoro Hacenenus (o6a mona) B COO 3Ha4UMO
(p<0,05) BBIpOC — 110 95,5 £ 1,5 %\, T-€. HA 12,7 %
(PD — 10 79,6 = 0,4 %/ - 8,7 %), U onepexkaer 1o

0000°
TEMITy TIPUPOCTA 3a00J€BAEMOCTh BCEU IMOMYIISALINU
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Bospacr 20-44 ner/Age 20-44 years Bo3pacr 0-85 ser/Age 0-85 years
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Mouku/ Kidney; Mou n/ Bladder; Mouku/ Kidney; inuko/ Testis; LLHC/ Brain, central nervous system; MeueHb/ Liver; Coeg, TK/
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Puc. 1. CTpykTypa 3aboneBaemMocT MOSIoforo My»ckoro HaceneHusi (20—44 roga) u Myxckoro HaceneHusi B uernom (0-85+ net) B
Cubupckom denepansHom okpyre n Poccun B 2023 1., %. MNpumeyaHne: pucyHoK BbINOSIHEH aBTOpaMu
Fig. 1. Cancer incidence in young males aged 20—44 years and in the male population as a whole (0-85+ years old) in the Siberian
Federal District and Russia in 2023, %. Note: created by the authors
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wenesa/Thyroid; Femo6nacTtosbi/Hemoblastoses; Mosnocts pra/ oral cavity; Moukwu/ Kidney; Mou n/ Bladder; Mouku/ Kidney; LLHC/
Brain, central nervous system; Meuenb/ Liver; Coea T/ Connective tissue; Muwesogn/ Oesophagus; Koctu/Bones; Apyroe/Others;

Puc. 2. CTpykTypa 3aboneBaemocTi MOMOAOrO XeHCcKoro Hacenenus (20—44 roga) v keHckoro HaceneHus B Lenom (0—85+ ner)
B Cubupckom chegepanbHom okpyre n Poccumn B 2023 1., %. MprmMedaHne: pycyHOK BbINOMHEH aBTopamu
Fig. 2. Cancer incidence in young females aged 20-44 years and in the female population as a whole (0-85+ years old) in the Siberian
Federal District and Russia in 2023, %. Note: created by the authors
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Ta6nuual/Table

CraHgapTu3oBaHHbIN nokasaTenb (CI, Ha 100 Thbic. HaceneHus) 3aboneBaemMOCTU HaceneHusi B Bo3pacTte
20-44 net n 0-85+ net B cybbektax Cubupckoro heaepansHoro okpyra B 2014 1 2023 rr.
Age-standardized incidence rate (ASR, per 100.000 population) among the population aged 20-44 years
and 0-85+ years in the subjects of the Siberian Federal District in 2014 and 2023

MyskunHbl 1 sxeHIuHbl (2044 roga)/
Men and women (20-44 years old)

Teppuropust/Territo
s ¢ v CIL2014r/  CIL 20231/
ASR, 2014 %/, ASR, 2023 %,
Anraiickuii kpaii/Altai territory 91,4 +32 111,5+3,8
Pecmy0nika Anrait/
Republic of Altai 62,7589 sOhee LU

Kemeposckast obnacts/

Kemerovo region TL7£2.6 783+28
HoBocubupckas 061acts/

Novosibirsk region L Sl ==l
Owmckas o6macte/Omsk region 88,8+ 3,4 96,5 £ 3.8
Tomckast obmacts/Tomsk region 86,6 + 4,5 103,0 £ 5,0

Pecrny6nuka TeiBa/
Republic of Tuva 73.3£79 61.8+7.0

Pecmy6muka Xaxacust/

Republic of Khakassia 67,7+5,6 691,83
KpacHostpckuii kpaii/ 83.8+£2.7 98.4+2.9
Krasnoyarsk territory ’ ’ ’ ’
HUpkyrckast obnacTs/ 95.6+3.2 102.8+ 3.4

Irkutsk region ’ ? ’ ’
CDO/SFO 84,7+1,1 95,5+ 1,5
P®/RF 73,2+0,4 79,6 £ 0,4

MyskuuHbl 1 sxeHIuHbl (0-85+ met)/
Men and women (0-85+ years)

Temn Temn
mpupocTa/ mpupocTa/
CIL 2014 ¢/ CII, 2023 1/
Growth ’ ? Growth

ate, P ASR 2014, ASR,2023%,, . Y
% %

22,0 <0,05 283,5+28 329,7+3,1 16,3 <0,05

43,0 <0,05 206,9+9.,5 194,4 + 8.3 -6,0 <0,05
9,1 <0,05 222,1+£24 248,6 £2,5 11,9 <0,05
14,3 <0,05 271,9+2,6 296,6 + 2,6 9,1 <0,05
8,8 <0,05 283,1+3,2 283,1£3,1 0,0 >0,05
19,0 <0,05 285,0+44 333,8 £4,5 17,1 <0,05

-15,7 <0,05 220,5+9,2 208,1 £8,3 -5,6 <0,05
2,0 >0,05 250,6 +5.,8 237,7+54 -5,1 <0,05
17,4 <0,05 265,7+2,6 303,7+2,6 14,3 <0,05
7,5 <0,05 287,9+3.,0 310,4+29 7,8 <0,05
12,8 <0,05 263,1+1,0 2929+ 1,1 11,3 <0,05
8,7 <0,05 235,2+0,3 250,3+0,3 6,4 <0,05

TIpumedanus: * — ypoBeHb 3HAYMMOCTH NIPU CPABHEHUH CTaHAAapTH30BaHHBIX noka3zareneii (CIT) 3aboneBaemoctu 2014 1. n 2023 1., z-Tect; Tadauna

COCTaBJICHA aBTOPaMHU.

Notes: * — statistical significance level, comparing age-standardized incidence rate (ASR) in 2014 and 2023, z-test; created by the authors.

BCOOuP®—-11,3u6,4 % coorBercrBenHo). Hau-
oompmrue 3HaueHuss CI1 B COO B 2023 1. BBISBIICHBI
B Anraiickom kpae (111,5 + 3,8 %/ ), MpkyTckoit
(102,8 + 3,4 %/ ), Tomcxkoit (103,0 + 5,0 %/ ) 06-
nactsx. Haumensme — B Pecniyonuke ToiBa (61,8 +
£7,0%,,,,) 1 Pecrybnuke Xaxacus (67,7 £5,6 /)
Kemeposckoit obnactu (78,3 +2,8 % ). OrMeueHo
cHIkeHue 3aboneBaemoctu (p<0,05) Ha ITHUYECKUX
TEPPUTOPUSIX: B pecnyOinkax Anrait u Xakacusi —
cpeau Bcero Hacenenus (temn yobun — 6,0 u 5,1 %
COOTBETCTBEHHO), B Pecrrybimke TriBa — 1 B 00mIei
(-5,6 %), u B mononoit (-15,7 %) momymsamnusx
(Tabmuua).

Yporens 3a6oneBaemoctr 3HO (C00-C96) B Mmodt0-
noii xoropre y skenmuH (COO - 1299 £2,0% .
PO - 111,7 £ 0,6 %) BbIlIE, 4eM y MYyXK4UH
(58,8 1,47, 150,3+0,4°  cOOTBETCTBEHHO),
B 2,2 pa3a (puc. 3, 4), B To Bpemsl Kak B 00IIei 1mo-
MYJISIIAN 3a00J71€BAEMOCTh BBIIIE Y MyK9rH (345,5 +
£ 1,75%/ 0 1 281,0 £ 0,52 %/ ), UEM Y KEHIIMH
(270,5 = 1,40 %/, 1 238,9 £0,44°% ), B 1,31 1,2
pa3a coorBeTcTBeHHO. CTaHIapTU30BAHHBIN TO-
Ka3aTesib 3a00JIeBAEMOCTH C yUETOM JIOKATHU3AIHH

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2025; 24(2): 5-15

OITYXO0JICBOTO MpOIEcca UMEET I'eHJIepHbIE 0COOCH-
HOCTH: Y MOJIOJIBIX MY>KYHH 3200JI€Ba€MOCTh BHIIIIE,
geM y keHIIH B CDPO n PD, cooTBETCTBEHHO: TIpH
pake jerkoro — B 1,6 u 1,2 pasa, pake mouku — B 1,7
u 2,1 pa3a, HUXe TNpU MenaHoMe Koxu — B 2,7 u 1,7
pasa. 3aboneBaemocts 3HO nmumdarnueckoit u xKpo-
BETBOPHOW TKAaHU Y MOJIOJBIX MYXKYWH M KCHIIWH B
CPO (82023 1.9,5u9,1% ), PO (7,8u7,9Y
aHaJOTUJHA.

[IpoBeneH aHanM3 TUHAMUYECKUX U3MEHEHUN OH-
KOJIOTHYeCKOM 3a005eBaeMocTH B Tiepron 2014-23 rr.
B MOJIOJION KOTOPTE MAIUEHTOB. Y MOJIOJBIX MYKYMH
C®O mnoxkazarenu 3a00J€Ba€MOCTH 3HAYUMO IOBBI-
CUJIUCH TIpU reModiacro3ax — 10 9,5 0/0000 (TeMr
npupocta — 5,1 %, p=0,011, PO — 1o 7,8 %/ ., TeMIT
npupocta — 5,9 %, p=0,265), pake IUTOBUIHOHN *Ke-
JIe3bl — J10 3,8 0/0000 (+82,1 %, p=0,034; PD: +86.,9 %,
p<0,001), xoxu — no 5,0 O/OOOO (+24.,0 %, p=0,027;
P®D: 12,7 %, p=0,787). Habmromanuchy TCHACHIIUNA
npupocTa 3adonesaemoctu npu KPP 10 6,1 %, umm
na 33,0 % (p=0,216), B To Bpems kak B PD oTmeueH
3HAYUMBIN IPUPOCT — 110 4,9 0/0000 Ha 25,1 %, p=0,004.
Cuwmsunucs CIT ipu pake merkoro — 10 3,8 %/ (Temm

0000 0000)

0000
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yobum — 20,6 %, p=0,001; PD: -25,4 %, p<0,001) u
pake sxemymaka — 10 2,5 % . (-29,4 %, p=0,007; PD:
-21,6 %, p<0,001) (puc. 5).

Y monoapix xkenmuH COO 3a601eBaeMOCTh yBe-
muannack (p<0,05) mpu pake MOJIOYHOH KENe3bl 10
34,3 %y, (temn mpupocta — 34,5 %, p=0,001, Pd:
+21,0 %, p<0,014), paxe ToncToi kummku — 10 6,4 %/
(+41,2 %, p=0,005; PD: +18,1 %, p=0,002), paxe mu-
TOBUIHOM keme3bl — 10 13,3 Y/ w000 (39,8 %, p=0,005;
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P®: +50,7 %, p<0,001), 3HO momoctu pra — 10
1,29 0 (+145,9 %, p=0,038; PD: 14,8 %, p=0,109),
paxe Koxu — 10 6,3 %/ (+37,5 %, p=0,047; PD:
+31,8 %, p=0,187); yobuia (p<0,05) mpu paxe menku
Matku — 710 20,6 0/0000 (temmt yowum 22,3 %, p=0,002;
P®: -22,3 %, p=0,031), pake sxemyaxa — g0 2,8 %
(-3,6 %, p=0,035; PD: -2,1 %, -19,9 %, p<0,001).
B CPO u PD nabmromaeTcs CTaTUCTUYECKH HE 3Ha-
yuMasi TEHICHIUS pOocTa 3a00JIeBaeMOCTH TPU paKe
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MC®PO/SFO 2014r.

HP®/RF 2014 r.

Ha 100 TBIC. HACe/IeHHS/
per 100 000 population

M C®O/SFO 2023T.
#P®/RF 2023r.

Puc. 6. CtaHgapTusoBaHHble no-
kasaTtenu (Ha 100 Tbic. HaceneHus)
3ab60neBaeMoCT OCHOBHbIMMN
nokanvaaumsiMm MOoJoro XeHCKoro
Hacenexusi Cnbumpckoro eaeparb-
Horo okpyra n Poccuu.
MpumeyaHne: puCyHoK BbINOSTHEH
aBTOpamMu
Fig. 6. Age-standardized incidence
rates of common cancers per
100,000 population for young fe-
males of the Siberian Federal District
and Russia. Note: created by the
authors

nerkoro—n02,4u 1,6, pake nouku — 10 3,2 %, u
1,9 % 00> PaKe Tena mMatku — 10 5,8 u 4,9 %/ . pake
AMYHUKOB — 110 9,8 u 7,1 %/ (puc. 6).

B muaamuke 3a 2014-23 1. He HAOIOAAJIOCH CTa-
THCTUYECKH 3HaunMoro pocta CII 3abonmeBaemMocTH
37I0Ka4€CTBEHHBIMI HOBOOOPA30BaHUSIMH (BCE JIOKAJIH-
3a1n ) MOJOABIX My>kuH 20—44 et B CubupckoMm ¢e-
JIEpanbHOM OKpyTe — TeMIl mpupocTa coctaBuia 7,0 %
(p=0,403, R*=0,09), B Poccuu — 5,2 % (p=0,615,
R?*=0,02) (puc. 3). Y monoasix sxennwH (20—44 roma)
CII 3ab6oneBaemocTH (Bce tokanu3anuu) B CHOMpcKoM
(enepanbHOM OKpyTe npH Temre pocta 14,8 % cratu-
crrdeckn He 3HaunM (p=0,422, R?=0,08), a B Poccun
nipu Temne pocta 10,1 % CII 3a6oneBaemoctu 3HO
poct craructuuecku 3uaunMm (p=0,030, R*=0,462)
(puc. 4). 3HAYNMBIIA POCT U CHIYKEHHE 3a00JIeBaEMOCTH
B MOJIOZIOM BO3pacTe HaOJIIOAaINCh IIPU PACCMOTPEHUN
oTaenbHbIX Jokanusanuit 3HO (puc. 5, 6).

Oo6cy:xneHue

CrpykTypa 3a00JIeBa€MOCTH 3JI0Ka9eCTBEHHBIMH
HOBOOOPA30BaHUSIMHU B KOIOPTE MOJIOJBIX MYKYUH
n sxeHuyH (2044 ropa) otMyaercs ot o0mIeH mno-
myssiian (0—85+ mer).

YV myxana COO Bexymye MO3UIANA 3aHUMAIOT
reMO0JIaCTO3bI, KOJIOPEKTABHBIN paK U OITyXOJTH! IT0Y-
ku, B PD Ha TpeTbeM MeCTE HAXOAUTCA PaK KOXKU. Y
JKEHIIIMH TIEPBhIE MECTa 3aHUMAIOT OITYXOJI MOJIOY-
HOM JKeJIe3hl, MEHKN MaTK! U IITUTOBUIHON >KEIIC3HI
kak B CDO, Tak u B 00IMIEPOCCUICKONU CTPYKTYypE.
CrtpykTypa 3a00JIeBaéMOCTH y MOJIOJIBIX B HAIIICH
CTpaHe OTIMYAETCS OT OOIIEMHPOBON CTPYKTYPHI.
ITo manueM Globocan (2022), B Mupe B CTPYKType
3aboneBaemoctu 3HO myskckoro Hacenenus (20—44
roja) JUAUPYIONIHE MECTa MPUHALIEKAT PaKy
IUTOBUIHON JKEJIe3bl, TOJCTOW KHIIKHA W SUYKa,
JKEHCKOTO — PaKy MOJOYHOW W IIUTOBUIHOHN XKelles,
IeWKu MaTKH [7].

CUBUPCKIM OHKONOTMYECKW XXYPHAT. 2025; 24(2): 5-15

OO0pamaetT BHUMaHUE OTIIMIUE TEHIESPHOTO COOT-
HOILICHUSI YPOBHsI 3200JI€BAEMOCTH 3JI0KaU€CTBEHHbI-
Mu HOBooOpa3zoBanusimu (C00-C96) B acconmanuu ¢
BO3pacToM nauueHToB: B 2023 r. B MOJIOI0M KoropTte
y JKEHIITH 3200JIeBacMOCTh ObIJIa BBIIIE, YEM Y MYXK-
yuH, B 2,2 pa3a (u B COO, u B PO), B TO Bpems Kax B
00111eH MOMYJISIMY 3a001€BaEMOCTb BBIIIIE Y MY>KYKH,
yeM y xeHuuH, B 1,3 (CDO) u 1,2 (PD) paza. Ilo-
JIOOHBIE Pa3IUYHsi 00YCIOBIEHBI TEM, YTO OCHOBHBIE
THUIIBI «KEHCKOTO» PaKa — MOJIOUHOM KeJie3bl U EeHKH
MaTK{ — aCCOIMUPOBAHEI ¢ 00Jiee MOJIOBIM BO3pac-
TOM, Ye€M TPH OITYXOJISIX, CBOMCTBEHHBIX MYKCKOMY
HaceJNeHHI0. VICKITFoUeHreM SBIISIOTCS TeMOOIacTO3bl,
OJTMHAKOBO PACIIPOCTPAHEHHBIE B MOJIOZIOM BO3PACTe
U CPEIM MY)KYMH, ¥ CPEJIU JKEHIIKH.

B 2014-23 rr. ormeuen 3HaunMblid npupoct CII
3aboneBaemoctr 3HO Ha 06a moa (COO — 59,8 %,
P® — 8,8 %) ¢ HanOonmpmmM TeMrioM B AnTaliCKOM
kpae, Upxyrckoit u Tomckoii obnactsx. B PecrryGnu-
ke TriBa HaOMOAaIACH YOBUIb 3200JIEBAEMOCTH, YTO
JIOJDKHO OBITh M3yYEHO, CBSI3aHO ATO C MCTUHHBIM
CHIDKEHHEM 3a00JIeBa€MOCTH WJIHM MPOOJIeMaMH BbI-
spnenus u yuera 3HO.

VY myxuun B koropre 20—44 ronaa HabOrOMACTCS
3HaunMbli pocT CII 3a001€BaeMOCTH: Y MY>KUMH — ITPU
remMo0IacTo3ax, pake KOXKU U ITUTOBUIHOMN Kelle3bl —
B CDO, pake mutoBugHOH *eme3bl, KPP — B PO,
CHIDKEHHUE — TIpU pake Jierkoro u xenynka B COO u
P® [10]. Y MOIOIBIX KEHILUH OTMEUECHO MOBLIIICHUE
CII ipu: pake MmonouHoi xxene3bl, KPP, muroBuaHoi
)kene3bl, koku — COO u PO, pake momocTu pra — B
C®O, menanome — B PO, cHIKEHUE — TP pake MeHKH
MaTku U xkenynka B COO u PO.

IoBbImeHne mokasaresei 3a001eBaéMOCTH B MOJIO-
JTOM BO3PACTE MOYKET OBITH 00YCITOBIICHO U YBEITHICHH-
€M BO3/IeHCTBUS (haKTOPOB PUCKA, ACCOLIMUPOBAHHBIX
C JIMHAMUYHO MEHSIOIIMMUCS YCIOBUSIMH KU3HHU,
HaKOIUICHHOW OHKOJIOTHYECKOW OTSATOMIEHHOCTHIO,
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oNnTUMM3aLMeH quarHocTuku. Poct 3aboneBaemoctu
pakom muToBUAHOM xene3bl 1 KPP Bo Bcex uccie-
JyeMBIX CyOBEKTaxX CBsI3aH C COBEPIIEHCTBOBAHUEM
JUarHOCTUYECKUX METOJIOB U BBISIBIEHHEM MMKPO-
WHBa3UBHBIX (popM (17151 paka LIIMTOBUHOM Kee3bl),
YCWJICHHEM BIIUSHHUS MOIUPUIIUPYEMBIX (DaKTOPOB
BHEIITHEH cpensl U o0pa3a KU3HHU (IKOJTOTHIECKHE
Ipo6IIeMbl, TUITOIMHAMHS, HE3/I0POBOE MTUTAHHUE ), UTO
0COOEHHO aKTyaJIbHO JIsl KOJIOPEKTaIbHOTO paka [11].
[IpoGnema pocTa 3a0011€Ba€MOCTH KOJIOPEKTATBHBIM
pakoM ocTaeTcsi HepaspenieHHoW u Tpelyer mepe-
CMOTpa OPraHU3aI[MOHHBIX TOAXO/I0B U JUAarHOCTH-
YECKMX METOJIOB JIIsl CBOEBPEMEHHOTO BBISIBICHMUS
MIPEONYXOJIEBBIX U3MEHEHUI U «paHHEro» paka [12,
13]. Bo MHOTHX €BpONEHCKHX CTpaHaX OTMEUaeTCs
3aMETHOE CHIDKEHHE cMepTHOCTH 001pHBIX KPP B
CBA3U C POCTOM BBISIBJICHUS OIMyXoJied Ha paHHUX
CTaJUAX IMOCJE BHEAPEHUS B MPAKTUKY MAacCOBBIX
CKPUHUHTOBBIX MPOTPaMM, BKIIOYAIOIINX B CeOs
TECTHPOBAHME Kaja M MPOBEICHUE KOJIOHOCKOIHUH,
HE IPUHATBIX Ha Tepputopun PO juist mui Mosio10ro
Bo3pacta [14]. CHmxkeHue mokasareneli 3adolieBae-
MOCTH y MOJIOJIBIX JIFOJIEH aHAJIOTHYHO TEHICHIUSIM
1 B O0IIEH MOMYIISAIUA — TIPH paKe MEeHKH MaTKu (Y
JKEHIIMH), JKeJTyaKa (00a 1mosia) 1 JIeTKoro (Y My »K4UHH).
VYObUIb 3TUX BUJOB paka acCOLMUPOBaHA C JICUCHHEM
MIPEIOMYXO0JIEBOM MATONOTHH (paK MIEHKH MaTKH |
JKeTyzika) Ha OoHE Mporpecca JUArHOCTHICCKUX Me-
TOJIOB ¥ MOJICPHHU3AIIMY MEMITHTHCKOTO 000PYIOBAHHUS
B Poccun B pamkax @I1 «bopbba ¢ OHKOIOTHYECKUMHU
3a0051eBaHUAMMNY . BBIABISIEeMOCTD paka elK1 MaTKu
(PIIM) Ha cramuu in situ (KOTOpas HE BXOIUT B TI0-
Kazarenb 3a0oneBaemocTr PIIIM) B mocneHue romel
3HAUUTENIBHO YBEIWYMUIIach: J10Jis BoisiBiaeHus PIIIM
in situ Ha 100 ciryyaeB MHBa3UBHOTO paka B 2023 I. B
C®O cocrasmna 42,7 % (2022 1. — 34,2 %), B PO —
43,7 % (2022 . — 36,8 %) [6]. Ha cHmxenune 3a60-
JIEBAEMOCTH PAKOM IlIeMKu MaTku B PD, BO3MOXKHO,
y’Ke BIIMSET ¥ BHEAPEHHE BaKLIMHAIIUY IPOTHUB BUpYyca
MaNUJIIOMBI Y€JIOBEKa B paMKaX PeTHOHAIBHBIX MPO-
rpaMMm B cyowsekTax PO [15, 16].

Bce BrlmeckazanHOe aKkTyalnn3upyeT pa3paboTKy
HOBBIX OPTaHM3ALMOHHO-KIMHUYECKUX aJTOPUTMOB
MEUIIUHCKOTO HAOIFOICHHSI MOJIO/IBIX MYXXUHH H KEH-
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IIMH JIJIsl CBOEBPEMEHHOM pealiu3aluy npoQuiIaKTu-
YEeCKUX MEPOTPHUATHN U TUArHOCTHYECKUX TIPOLIETYP,
B TOM YHCJIC JJIS1 BBITIOJTHEHHUST OPTaHOCOXPAHSIOIICTO
JICUCHHS C COXPAHCHHEM PEIPOAYKTHBHOTO MOTCH-
Uajia y MOJIOJBIX OONIbHBIX. AKTYaJIbHBI pa3padoTKa
Y BHEJ[PEHHNE PETHOHAIILHBIX aJTOPUTMOB MTEPBUYHOM
JIMAarHOCTUKHU MPEeAPaKOBOM M PAKOBOW MaTOJOTUU
C MPUMCHEHUEM COBPEMEHHBIX OHKOMAapKEpPOB IS
(hopmupoBanus rpymnn pucka. Haubonee akTuBHO
Pa3BUBAIONIMMCS HAIPaBICHUEM, Ha KOTOPOE CTOUT
00paTUTh BHUMAaHWE, SBISCTCS KUIKOCTHAS OWMOII-
CHs1, KOTOpast IO TIPOTHO3aM MOYKET OKa3aTh OOJBIIOE
BIIMSHUE Ha paHHIo0 quarHoctuky 3HO 1 mo3Bonut He
TOJIBKO SKOHOMHUYECKHU BBITOTHO MPOU3BOAUTH JICUCHHUE,
HO W TIPOM3BOJIUTH OTOOD MAI[MEHTOB Ha JabHEHITe
JIOPOTOCTOSIIINE METONBI uarHocTuku [ 17, 18]. Takxe
HEOOXO/TMbI JIOTIOJTHUTEIIbHBIC UCCIICI0BAHMS, HATIPAB-
JICHHBIC HAa M3yYCHHE MTPUYHMH POCTa 3200JIeBaeMOCTH
3HO B mot010M Bo3pacTe (BbISIBICHHE 0COOCHHOCTEH
(haxTOpoB pHUCKa 3a CYET U3MEHECHHUS CONHMAIbHO-
JKOHOMHUECKHUX, TOBEICHUYCCKUX, (DU3NOTOTUICCKIX
YCIIOBUI COBPEMEHHOM KU3HENCATEILHOCTH).

3akiouenue

Crpykrypa 3a6oneBaemoctdt 3HO KOropTs! Moso-
JbIX MY>K4uH U xkeHIIHH 2044 et COO otnnyaercs
oT cTpyKTypsI 3a6oneBaemocti 3HO nacenenus COO
B Bo3pacTe 0-85+ jet. 3a0oeBaeMOCTh MOJIOJIBIX
JKEHILWH BbIIlIE, yeM y Myk4uH, B CPO B 2,2 paza. B
muHamMuKe 3a 10 net HaOmonaeTcst 3Ha9YMMBIN poCT (He-
CMOTpSI Ha CHIDKEHHE mokazateneit B 202021 rr. u3-3a
nangemun Covid-19) 3a0051€BaeMOCTH 110 OT/IEIBHBIM
JIOKATM3AIUSM: Y MY>KYHH — FeMOOJIaCTO3bI, paK KOXH,
paK MUTOBUIHOHN Kele3bl, y )KEHIIHH — paK MOJIOU-
HOM KeJie3bl, KOJIOPEKTaJbHbIN pak, pak IUTOBUIHON
skenesbl, pak koxu, 3HO nonocru pra. HeoOxoaumbl
WCCJICZIOBAHUS, HAIIPABJICHHBIC HA MU3YYCHUE TIPUYMH
pocra 3aboneBaemoct 3HO B MosonoM Bo3pacte —
BBIsSIBIIEHHE 0cOOeHHOCTEH (hakTopoB pucka. C yaeTom
CHIDKAIOIIEHCSl YUCIIEHHOCTH MOJIOAOTO HACEICHUS
C®O u TeppuTOpUANIBHBIX 0COOCHHOCTEH OKpyTa
aKTyaJIbHO UCIOJbh30BaTh MOJIYUYCHHBIC PE3YIbTATHI
TIPH IJIAHUPOBAHUH PETHOHATBHBIX TIPOTUBOPAKOBBIX
MEpOIPUATHMA.
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OHKOJIOT'MYECKASA MNOMOLLb U CMEPTHOCTb OT PAKA:
PEMMOHAIbHbIA AHANN3 B KOHTEKCTE POCCUM

K0.B. CamcoHoB', A.A. KoCTUH?

'®IBY «HauunoHanbHbIN MeAULMHCKUIA UCCNENoBaTENbCKUI LEHTP Paanonorum»
MwH3zgpasa Poccun

Poccus, 249036, r. O6HuHCK, yn. Koponesa, 4

20AQY BO «Poccuiickuii yHMBepCUTET ApYXObl HAPOOoB»

Poccus, 117198, r. Mocksa, yn. Muknyxo-Maknas, 6

AHHOTauuA

OHkonorvyeckne 3aborneBaHvs NPeacTaBnslOT 3HAYUTENBHYHO Yrpo3y O6LEeCTBEHHOMY 340POBbIO, U -
(heKTMBHOCTb Mep MO NPOUIakTUKe, AUarHOCTUKE M NEYEHUIO paka OCTaeTCs akTyanbHoW npobrnemon B
coBpemMeHHOM mupe. Lienbto nccnepgoBaHus ABNsETCH aHanmu3 1 oLeHKa pacnpocTpaHeHWs OHKONOMMYECKNX
3aborneBaHni, NpeaoCcTaBNsSeMO OHKONOrM4YeCcKor NOMOLLM 1 NeTanbHbIX UCXOAOB B Pa3fnuyHbIX permoHax
Poccun. Matepuan n metoabl. VIsyyeHa AuHaMuKa anuaeMuornornyeckux nokasarenen (3abonesaemocTb,
nokasatenu kadyecTBa OHKOMormyeckom nomolum) 3a 2021 r. Ha OCHOBaHWM AaHHbIX, NpeacTaBnseMblX B
pamMkax rocygapctBeHHon otyeTHocTn . Ne 7 «CBefeHns 0 3rnokavyecTBEHHbIX HOBOOOPAa3oBaHMAX» CyOb-
ekToB P®. NpoBoanncsa cuctematmyeckmin 063op nutepatypHbix AaHHbIX (PRISMA). Mowuck ocylecTensancs
B Obmbnumorpadmyeckmx 6asax gaHHbix Elibrary, PubMed, MEDLINE, Google Scholar no knto4eBbimM crioBam.
Pe3ynbTaTthbl. PervoHanbHbI aHanmn3 OHKONMOrnyeckor MoOMOLLM U CMEPTHOCTHM OT paka B KOHTekcTe Poccum
BbISIBUIM BaXKHble TEHAESHLMMN 1 haKkTopbl, BIMSAOLME Ha 9PHEKTUBHOCTb MeAMLMHCKOM nomown. CTpykTypa
OHKOMornyeckown sabonesaeMocTy B Poccun BKknovaeT pak MOMOYHOWN Xenesbl, Tena MaTku, NpeactaTenbHom
Xernesbl, 060404YHON KNLLIKM, MMMEATUYECKON N KPOBETBOPHOW TKaHW, MOYKW, LUENKM MaTKMW, LUMTOBUAHON
Xenesbl, NPSIMON KULLKK, Tpaxen, BpOHXOB, NErkoro 1 xxenyaka. 3akntovyeHune. PesynsraTtsl aHanvaa nogyep-
KMBalOT HEOOXOAMMOCTb COBEPLUEHCTBOBAHMWSA CUCTEMbI OHKONOrMYECKON MOMOLLM, OCOBEHHO B permoHax ¢
MOBBbILLEHHO 3a60NeBaeMOCTbI0 1 CMEPTHOCTLIO, K KOTOPbIM OTHOCATCS [eH3eHckas n TromeHckasi obracTuy,
Pecnybnvka Mopgosus, Nlnneukas, Camapckasa n Hosropogckas obrnactn. MuHMManbHble nokasaTtenu no
3aboneBaemMoCcTu 1 CMEPTHOCTM OTMeYeHbl B Bonorogckon obnactu, Pecnybnvke TeiBa, [Mpumopckom Kpae,
YeueHckon Pecnybnuke, Bnagumupckor obnactu n Pecnybnvke WHrywetnsi. PesynbsraTbl MccnegoBaHus
ceugetenbcTBytoT 0 pocte 3HO B Poccuu. MNMpoaHannanpoBaHHble AaHHbIE Takke NoKasbiBaloT COBEPLUEH-
CTBOBaHME OKa3blBaEMOW OHKONMOIMMYECKON NoMoLn. BHegpeHne MHHOBaLMOHHBIX METOA0B NeYEHUs] NoBbI-
LwaeT ero apdeKTUBHOCTb U KAYECTBO XN3HW NaLUEHTOB.

KnioueBble cnoBa: 3110Ka4ecTBeHHble HOBOOGPa3oBaHUA, OHKONIOrM4eckas NoOMOoLlb, UHHOBALMOHHbIE
NpoTMBOOMNYyXoNneBblie MeToAbl reyeHusi, Poccuiickas ®epepauus.
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SAMUMOEMMNONOINMYECKUE UCCITIEOOBAHUA

Abstract

Cancer imposes a heavy societal burden worldwide, and the development of the effective strategies for cancer
prevention, diagnosis and treatment remains an important public health challenge. The purpose of this
study was to analyze and assess the prevalence of cancer, cancer care and cancer-related deaths in various
regions of Russia. Material and Methods. Changes in epidemiological characteristics (cancer incidence,
quality indicators for cancer care) for 2021 were studied taking into account the data submitted within the
framework of state reporting form No. 7 “Information on malignant neoplasms” of the constituent entities of the
Russian Federation. A systematic review of the literature (PRISMA) was conducted. The search was carried
out using Elibrary, PubMed, MEDLINE, and Google Scholar databases. Results. Regional analysis of cancer
care and cancer mortality in Russia has revealed important trends and factors influencing the effectiveness
of medical care. Cancers of the breast, uterine body, prostate, colon, lymphatic and hematopoietic tissue,
kidney, cervix, thyroid, rectum, trachea, bronchi, lung and stomach are the most common cancers in Russia,
accounting for 69.2 % of all cases. The results of the analysis emphasize the need to improve cancer care
system, especially in regions with high morbidity and mortality, which include the Penza and Tyumen regions,
the Republic of Mordovia, Lipetsk, Samara and Novgorod regions. The low incidence and mortality rates
were observed in the Vologda region, the Republic of Tyva, Primorsky Krai, the Chechen Republic, Vladimir
region and the Republic of Ingushetia. Conclusion. The results of this study show the increase in cancer
incidence in Russia. The data obtained also indicate an improvement in the cancer care provided every year.
Implement innovations is increase the success of treatment and the quality of life of patients.

Key words: malignant neoplasms, oncological care, innovative antitumor methods of treatment, Russian

Federation.

Beenenne

3n0kadecTBeHHBIE HOBOOOpa3zoBanus (3HO)
SIBIIAFOTCST 3HAUUTENBHON yTrpo30i 00IeCTBEHHOMY
3[0POBBI0, ¥ 3H(HEKTHBHOCTH MEP IO MPODUITAKTHKE,
JIMarHOCTHKE U JIEYEHHIO paKa 0CTaeTCs aKTyalbHOM
npobnemoit. Ilo manubIM nuTeparypsl, B 2020 1. ot
paka ymepisio noutd 10 MJIH 4YeaoBEK, U OXKHUAACT-
cs1, urto K 2040 1. aTO ymcno BEIpacTeT A0 16,3 MiH
[1]. OxmmaeTcs, 9TO B 3TOM CTOJICTHH pak 000ii-
JeT CepleUYHO-COCYAUCThIC 3a00JIeBaHUsl U CTaHET
OCHOBHOU NPUYUHOMN MPEXIECBPEMEHHON CMEPTH B
OonpImMHCTBE CTpaH [2, 3]. 3a00leBaeMOCTh pakoM
MIPOJIOIKAET PACTH, a TAKXkKe HaOJII0AI0TC N3MEHEHUS
B pacnpoCTpaHEHUU paKa pa3iIUYHbIX JOKATU3ALUH.
[Iporno3upyercs, 4T0 B TEUECHUE CICIYIOLIMX ABYX
JECSITUIETUH YHUCIIO HOBBIX CIy4aeB Paka BBIPACTET
6oree uem Ha 50 % u coctaBuT 30,2 MitH. OHAKO pac-
TET HE TOJILKO PACIPOCTPaHEHHOCTD 3a00J1€BaHMsI, HO
1 HEPaBEHCTBO B AOCTYITHOCTH K KBaJIM()ULIUPOBAHHON
OHKOJIOTMYECKOH ITOMOILH TALMEHTOB B 3aBUCUMOCTHU
OT perrvoHa MPOKUBAHUS, YPOBHS BBDKHBAEMOCTH
OHKOOOJIbHBIX, (DMHAHCOBBIX U COIUAIBHBIX TO-
CIICACTBUH JMAarHo3a «pak» i OTAENBHBIX JIUL U
HX ceMel. YcTpaHeHHE 3TOr0 HEpaBeHCTBA SBISICTCS
BaKHEHIIIEH 3a1a4el 17151 OHKOJIOTHYECKOTO MEUIIAH-
CKOT'0 COOOIIIECTBA, U IMEHHO €€ MBI JOJIKHBI PEIINTh,
9T00BI JOOUTHCS O0JIee BBICOKOTO KauecTBa KU3HH U
Jy4lIUX pe3yasraroB [1].

[Tokazarenn CMEPTHOCTH OT paka B Pa3IUYHBIX
pernoHax paszauyYaloTcs M acCOIMHPOBAHBI C YPOB-
HeM 320071eBa€MOCTH U JOCTYIMTHOCTH MEIUIIMHCKUX
YCIIYT, B TOM YHCIIE C YIAJICHHOCTHIO OHKOJIOTHUECKUX
IIEHTPOB, KBATH(HUITUPOBAHHBIX CITCIIHATUCTOB, 000-
PYAOBaHMS IS AUATHOCTUKH M JIEUEHUS, a TaKKe
Pe3yJIbTaTUBHOCTBHIO MPOrpaMM CKPUHHUHIA M MPO-
¢unakTiky. B pernonax ¢ pa3BUTOW MEAWIMHCKON

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 16-25

WHPPACTPYKTYpOii yaiie HaOmronaroTces 3 ek THBHEIE
pE3yNBTaThl JIeUYeHHs U, COOTBETCTBEHHO, BBIIIE BHI-
JKHBAEMOCTB M HIJKE CMEPTHOCTb. Bimsinne dakropos
OKpYKarolel cpeibl, TAKUX KaK YPOBEHb KaHIIEPOTeH-
HOTO 3arpsA3HEHUs BO3yXa U BOJbI, & TAK)KE FCHETH-
YecKasi PeIpacIioioKEHHOCTh MOTYT Pa3indarhCs B
3aBUCHMOCTH OT PETHOHA.

OTMeueHo, YTO MOJIOBHHA BCEX CIy4aeB paka U
58,3 % cimy4aeB cMepTH OT paka IPUXOAUTCs Ha A3HIO,
rae npoxuBaer noutu 60 % nacenenus. Ha oo
EBpombl mpuUXOAUTCS MOYTH MATAs 4acTh CIydaeB
paka u cMepTei, HEeCMOTps Ha TO, YTO YUCIEHHOCTh
eBporelickoro HaceneHus Menee 10 % mupoBoro Ha-
cenenns. Kak u B A3uu, COOTHOIIIEHHE CMEPTHOCTH H
3a0071eBaeMOCTH BBITIE B AprKke u3-3a pa3nnduii B
pacrpeneseHny TUTIOB paka, OTHOCUTEIEHO HU3KOTO
YPOBHS JKU3HU B IIEJIOM U MEAUIMHCKOTO 00CITyKH-
BaHMSs B yacTHOCTH [1].

A 49TO e MBI MOkKeM HabOmronmarhk B Poccuiickoit
Oeneparmn? Poccust — camast KpyIHast 1o TEpPUTOPUH
CTpaHa B MUPE C HaCETICHUEM, JocTurarommm 140 miix
yenoBeK. M3-3a 60NbInX TeppuTOpUil 1 HEpaBHOMEP-
HOTO pactpe/ieJIeHns HaceJIeHHs HaOIt01aeTcs BBICO-
KO€ TIPOCTPAHCTBEHHOE HEPABEHCTBO C TOUKH 3PEHUS
JIOCTYTTHOCTH MEPBUYHON U CHIELIMAIIU3UPOBAHHOMN Me-
JTUIMHCKOM momoty. HarmonanbpHast craTUCTHKA paka
B Poccuiickoit @enepannu GopMHupyeTCs U3 TaHHBIX,
MIPEACTaBIECHHBIX PETHOHATEHBIMH MTOMYIISIITHOHHBIMA
OHKOJIOTHYECKUMH PETHCTpaMu (JIaHHBIE O 3a00I1e-
BaHUM) U PEECTPOB AKTOB I'PAKJTAHCKOTO COCTOSIHUS
(mannbie 0 cmeptHOCTH). Eme Bo Bpemena CCCP B
1953 r. 6b11a BBEICHA 00sI3aTENbHAS PETHCTPAITUS OH-
KoJIorn4yecKkux 3aboneBanuil. [lomHple HaIMOHATBHbIC
JIAaHHBIE 0 3a00JICBAEMOCTH PAKOM JOCTYITHBI ¢ 1993 T,
TOT/1a KaK CMEPTHOCTB OT PaKka MOKHO NMPOCIIETUTH J10
Havana 1960-x rr. [4].
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Hapsany ¢ poctoM mnoxasaresneil HCTHHHOW OH-
KOJIOTHUYECKOH 3a00JIeBAaEMOCTH TPOCIEKUBACTCS
U TIOBBIIICHHUE BBISBISICMOCTH OHKOTaTojorum. 11o
naHHeIM HanmonanpHOTO HOKIana o pake, B 2019 .
ObpuT0 3apeructpupoBano Oosnee 291 000 HOBBIX
ciayuyaeB paka y myxuud u 348 000 y xenmus. B
2020 r. HOBBIX citydaeB paka y Mmykaud — 305 000, y
ke — 360 000; B 2021 1. y myxunn — 315 000,
y xeHuuH — 370 000; B 2022 1. HOBBIX CIIy4yaeB paka
y myxuuH — 325 000, y sxenmus — 380 000. Eciu
HE MPEINPUHUMATH PEITUTENFHBIX TIPOTHBOPAKOBBIX
MPOQUITAKTHYECKHUX JICHCTBHIM, POCT 3a00JIEBAEMOCTH
pakom B Poccuu yBenuuutcst Ha 13 % B Ommkaiiinme
HeckonbKo aecsatuieruit [4]. [locneanue qoctynHeie
JlaHHbIE TTOKa3bIBatoT, 4To B 2020 . cambIM pacripo-
ctpaneHHsiM 3HO B Poccum ObIT KOJOpPEKTaIbHBIHN
pak (KPP), 3a HumM cneoBanu pak MOJIOYHOM JKeJle3bl
(PM2X) u pak nerkux [4].

Ha 2021 . B Ton-5 HO30510THIA Cpeau NallUeHTOB,
COCTOAIIUX HAa Y9IETe B OHKOJOTHUCCKUX yUPEIKJIC-
Husix, BxomsaT: PMIK (745 710); pak Koxu, KpoMme
MenaHoMbl (442 619); pak tena matku (280 608); pak
peicTarenbHON xemne3nl (274 361); pak 0001049HOI
xummiku (235 782) [4]. Ha puc. 1 u 2, B3TBIX U3 T1aT-
(hopMBI ¢ OTKPBITBIMHA JAHHBIMU U UCCIEIOBAHUSIMU
10 COIMATILHBIM TIpo0iieMaM B peruonax Poccum [5],
MTPOIEMOHCTPUPOBAHBI CTATUCTUYECKHE PE3YIIBTaThI
T10 KOJIMYECTBY MAIIMEHTOB C YCTAHOBJICHHBIM JTAarHO-
30M 3JI0Ka4€CTBEHHOTO HOBOOOpa30BaHMWS Ha KOHEI]
rozia (Ha ydere), YrciaeHHOCTh Ha 100 ThIC. HaceIeHUs
paccuMTaHa mo CpeAHEero0BON YUCICHHOCTH 3a CO-
OTBETCTBYyIOLMH T0/ (HanHbie Poccrara) mo Poccun
U TOM-5 HO30JIOTUM Cpelu MAIMEHTOB, COCTOSIINX
Ha y4eTe B OHKOJIOTHUECKHUX YUpexkaeHusX. Pacmipo-
CTPAaHEHHOCTb OTACIbHBIX HO30J0rui Ha 100 ThIC.
HaceJeHHs CYUTAIach OT BCero HaceneHusi Poccun

(6e3 memeHUs HACEJICHUS IO TOJaM), HECMOTpPS Ha
TO, YTO HEKOTOPHIC HO30JIOTUH MOTYT OBITh TOJIBKO
y YKEHIIMH WU TOJIBKO Y MY>KYHH. DTO CIIEIaHO JIJIs
TOTO, YTOOBI OIICHHUTH B IEJIOM PACIIPOCTPAHEHHOCTh
mo ctpane. Ecnu orneHWBaTh pacmpoCTpaHEHHOCTD
HO30JIOTHIA B 3aBUCMOCTH OT T10J1a, TO Pacpe/ieieHUE
Oy/JIeT UHBIM.

Takum oOpaszom, B ycnosusix Poccun, rie peru-
CTPUPYIOTCSl BBICOKHE YPOBHHU 3a00JIEBA€MOCTH H
CMEPTHOCTH OT OHKOJIOTHYECKHX 3a00JIeBaHUM C Tep-
PUTOPHAIILHBIMU PA3IMYHSIMU, PETMOHAIBHBIN aHATU3
CTAHOBHTCSI B&KHBIM HHCTPYMEHTOM JJIsI OTpeielie-
HUST 0COOEHHOCTEH OKa3aHUs MEAUIIMHCKON TTOMOTITH
1 pa3paboTku 3PPEeKTUBHBIX CTpaTeTHil OOPHOBI C
3TUMHU 3200JICBAHUSIMHU.

Lleabo HccJIeIOBAHNS SIBISIFOTCS aHAIN3 U OLICH-
Ka pacrpoCcTpaHeHHUs OHKOJIOTHYECKUX 3a00JIeBaHUH,
MIPEIOCTABISIEMON OHKOJIOTMYECKON MOMOILHU U Jie-
TaJbHBIX UCXOJIOB B Pa3JIMYHBIX peruoHax Poccum.

MarepuaJj u MeTOAbI

B pabore m3ywanmace TUHAMUKa ATHIEMHOIOTH-
YeCKUX ToKa3aTesiel (3a0071eBaeMOCTh, TTOKA3aTEIH
KauecTBa OHKOJIOTUYECKOH IMOMOIIHM) HA OCHOBaHUH
JIAHHBIX, TIPE/ICTABIISIEMbIX B pAMKaX TOCYIapCTBEHHOMN
otueTHOCTH (. Ne 7 «CBefeHHS 0 37J0KaYeCTBEHHBIX
HOBOOOpa3oBaHUIX» cyObekToB PD B 2019-21 TT.
Wzyuanace nuHaMuka nokasarenel 3a0051eBaeMOCTH
Y CMEPTHOCTH OOJIbHBIX HAa OCHOBAHHHU JaHHBIX, B3S-
THIX M3 OTKPBITHIX UCTOYHUKOB, TAKUX KaK COOPHHK
«3n0KaueCcTBEHHBIE HOBOOOpaszoBanus B Poccumy [6,
7], u mpoekTa, MOCBAMIEHHOTO PaCIpOCTPAHECHUIO
OHKOJIOTHYECKHX 3a00seBaHuil « Ecii ObITh TOUHBIMY
[5]. AHanu3 oCHOBaH Ha CTATUCTMYECKHUX JaHHBIX,
BKJTIOYAOMIX HH(POpMAIHo 0 3a00JIeBaEMOCTH U
CMEPTHOCTHU OT paka. Pacuer cTaTMCTHYECKUX MOKa-
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Puc. 1. Yncno naumeHToB C yCTaHOBMEHHbIM AMarHo30M 3rioKkave-
CTBEHHOr0 HOBOOOpa3oBaHUs Ha KoHeL, rofa (Ha yyete) no PO [7].
lMprMeyaHne: pucyHOK BbINOMHEH aBTOpamMm
Fig. 1. Number of patients diagnosed with cancer at the end of
the year (on record) in the Russian Federation [7].

Note: created by the authors
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Puc. 2. Ton-5 Ho3onormMm cpeau naumeHToB, COCTOSLLMX Ha yyeTe
B OHKOMoOrm4eckux yupexaerusx P® [7]. Npumedvarue:
PVICYHOK BbINOSIHEH aBTOpamu
Fig. 2. Top-5 nosologies among patients registered in cancer insti-
tutions of the Russian Federation [7]. Note: created by the authors
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3aTenell OCyIEeCTBICH C IPUMEHEHHEM METOANYECKUX
pexomenpaniit ®I'bY MHUOU um. I1.A. Tepuena
Munzapasa PO [8]. IIpoBogmics cucteMaTndecKuil
SMHUIEMHOJIOTHUYECKUI 0030 TUTEPATYPHBIX TaHHBIX
(PRISMA) B 6ubnuorpaduueckux 0azax HaHHBIX
Elibrary, PubMed, MEDLINE, Google Scholar mo
KJIIOUEBBIM CJIOBaM.

Pesyabrarsl

B coBpeMeHHOI MeAMIIMHCKOM HayKe U CHUCTEME
3PAaBOOXPAHEHHS aKTyaJTbHOCTH MPOOIEMBI OHKO-
JIOTUYECKUX 3abosieBanuii Heocropuma. CoriiacHO
CTaTUCTUYECKUM JaHHBIM, C KaXJbIM TOJIOM YHCIIO
MAIMEHTOB, CTAJKUBAIONIUXCS C OHKOJIOTHYECKIMHU
JUATHO3aMH, YBETMIUBACTCS [9], 4TO MOgUYepKUBacT
HEOOXOJMMOCTh MOCTOSIHHOI'O Pa3BUTHS METOJOB
JIMarHOCTHKH U JieueHus. HecMoTpsi Ha MHOTOJIETHUE
WCCIIeJIOBAaHUS B 3TOH 00JIaCTH, MHOTHE BOIPOCHI
OCTArOTCS OTKPBITHIMH U TPEOYIOT TOTIOTHUTEITHHOTO
mydenus [10].

BoikuBaeMoCTh OOJIBHBIX OHKOJIOTHYECKUMHU
3aboneBanusimu B CIIA mpomomkaer pactu mu3-3a
TTOBBIIIICHHUS YUCIIEHHOCTH U CTAPEHUS HACEJCHUS, a
TaK)Ke JOCTHKEHUH B 00JIaCTH paHHETO BBISABICHHS 1
neuenus [11]. B Poccun exxeronno or 3HO ymupaer
oko110 300 ThIC. yesoBek (2021 . — 278 992 yenoseka,
2020 . — 278 992 gyenoseka, 2019 . — 294 400 gemo-
Bek, 2018 . — 293 704 wenoexka). J{oms 3HO B obmiei
CTPYKTYpe cMepTHOCTHU cocTaBmia 16,4 % (Ha mepBoM
MecTe 00JIe3HU CHCTEMbI KpoBoOoOpatieHus — 46,8 %).
CornacHo JaHHBIM CTaTUCTUKH, B KoHLE 2019 r. mpu-
MepHO 2,7 % poccustia (3 928 338 dyen.) sBISIHCH
MalUeHTaMu Bpauei-OHKOJI0roB. CeNIbCKUEe KUTEIH
coctaBunu 21 %, getu g0 18 net — 0,7 %, manueHThI
cTapie TPYAOCIOCOOHOTO Bo3pacTa (KEHIUHBI 55
JIeT U CTapile U My>k4nHbl 60 sieT u crapie) — 65,7 %,
TpyaocmnocobHoro Bo3pacta ¢ 16 jer — 33,7 %, c 18
netT — 33,5 % (nanubie popmbr Ne 12 denepanbHOro
CTaTucTU4eckoro HaOmronaeHuss «CBEICHUS O YUCIIe
3a00eBaHmi, 3apErUCTPUPOBAHHBIX Y MAIMEHTOB,
MIPOKUBAIONIUX B paiioHe 0OCTYXKMBAHHUS MEIUIINH-
CKOM opranuzamum») [5-7].

Cucrema 3npaBooxpanenusi B Poccun perniamen-
TUPYET MOXU3HEHHOE TUCIAaHCEePHOE HaOIIoIeHUE
OHKOJIOTHYECKUX OOJNBHBIX, CHATHE C KOTOPOTO BO3-
MOXKHO JIMIIIb B TPEX CJydasx: CMEPTh NalHCHTA,
HEMOATBEPIKICHHUE IMarH03a WK B ciiy4ae 0a3aabHO-
KIJIETOYHOM KapIIUHOMBI (Yepe3 5 JIeT IPH OTCYTCTBUHI
PEIUANBOB). DTH TOJIOKEHHUST COOTBETCTBYIOT [Ipm-
kazy MuHucCTepcTBa 3/ipaBooXpaHeHusi Poccuiickon
Deneparmn ot 04.06.2020 Ne 5481 «O0 yTBepsKaeHAN
TOpsIKa TIMCIIAHCEPHOTO 3 B3POCIBIMU C OHKOJIOTH-
4ecKUMU 3aboneBaHusMu». [Iporao3upyercs, 4rto K
2025 1. pacrpoCTPaHEHHOCTh OHKOJIOTHIECKUX 3200-
sieBaHuil B Poccun yBenmMUuUTCS 32 CYET MOBBILIECHHUS
BBISIBJICHUS paKa Ha paHHUX CTaJUSX, YTO, COOTBET-
CTBEHHO, YJIYYIIUT MPOTHO3 M MPOJOKUTEIIEHOCTb
JKU3HU OHKOOOJIFHBIX TIOCIIE TIPOBEICHHOTO JICUSHHS
[5-7].
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Ha apmuauCTpaTuBHBIX Tepputopusx Poccun
GYHKIMOHUPYIOT 92 OHKOJIOTHYECKUX JIUCIIaHCepa
(88 M3 HUX UMEIOT CTaLMOHAPHI) U 3 CIIEHUATU3UPO-
BaHHBIE OHKOJIOTHYEeCKHe O0MbHUIIEI [5]: 55,3 % oH-
KOOOJIbHBIX HAXOAMIIUCH Ha yYeTe B OHKOJIOTHYECKUX
yapexxaeHusx S et u bonee. B pa3npix cyobekTax PO
JTAaHHBIN MoKa3areis Bapbruposaics ot 42,0 % B ropo-
ne Cesacromnoie, 43,2 % — B Maraganckoi o0aacTy,
47,2 % — B UyKOTCKOM aBTOHOMHOM OKpyTe, 60 % — B
Pecny6nuke Kpobim, 59,1 % — B TBepckoii obnactu, 10
58,7 % — B PecniyOnuke Tarapcran u 3a0alikanbCKoM
Kpae, 58,6 % — B Kamyxckoit obmactu, 58,4 % — B Po-
CTOBCKOI1 00macty, 58,2 % — B PecniyOnuke CeBepHast
Ocetus u Hosropozckoit obmactu (puc. 3) [6].

OcHOBHBIE BUJIbI paka Mo paclpoCTPaHEHHOCTH,
cocrasisitonie Ton-12 (puc. 4 [6]): pak MOJOYHOM
xenessl — 18,3 %; pax Tena marku — 7,0 %; pak npej-
CTaTesIbHOM kene3bl — 6,6 %; pak 000I0YHOM KUIITKY —
5,9 %; omyxonn nuMdaTHIecKOd W KPOBETBOPHOM
TKaHu — 5,7 %; pak nouku — 4,8 %; pak menKu MaTKu —
4,7 %; pak IUTOBUIHOM kene3bl — 4,5 %; pak npsaMon
KUIIKA — 4,4 %; pak Tpaxeu, OpoHXOB U Jerkoro — 3,7 %;
pak xenynaka — 3,6 %. Otu Buasl 3HO cocraBnsioT
cyMmmapHo 69,2 % Bcex cirydaeB. [lartueHTsI ¢ omyxo-
JISIMU KOKH, UCKITIOUast MeJTaHOMY, cOCTaBIsaoT 11,6 %
ciayuaes (puc. 4) [6]. Otu qaHHBIe OBLTH OOHOBJICHBI,
COIVIACHO TMOCJICIHIM OTYETaM U MyOIHKAIHSM, TIPEI-
CTaBJICHHBIM B O()MIMATBbHBIX HCTOUHUKAX, TAKUX KaK
Poccrar u orueTsl MuHUCTEPCTBA 31PaBOOXPAHEHHUS
Poccuiickoit denepauuu [12].

[Toka3zarenu pacrpocTpaHeHHOCTH paka B Poccun
B 2019 r. Ha 41 % npesbicunu nokazatenu 2009 r.
3HaUUTEIBHBIN IPUPOCT HTOTO IIOKA3ATEIST ACCOLM-
MPOBaH C IPUPOCTOM 3a00JI€BAEMOCTH, C TIOBHIIIEHHU-
€M BBDKMBAEMOCTH MMAIIUEHTOB B CBA3H C YBEINUEHUEM
MPOLIEHTA [OJOKUTEIbHBIX HCXO0B IIOCIIE JICUCHHUS.
Jlupepamu JaHHOTO MOKa3aress (MPHOTMKEHHOTO K
3 500 ma 100 TBICc. HacenmeHus) sBIAIUCH Pecmy-
6nuka Mopnosusi, Kamyxckas u Kypckas oOmacru,
MUHUMabHBIe 3HadeHus (okoo 1 000 Ha 100 ThIC.
HaceJeHus1) Ha0monamuch B Jlarecrane, Ueure u TriBe
(puc. 5) [6]. HeoOxomumo OTMETHTB, YTO Ha IMOKa-
3areNb PacHpOCTPAHEHHOCTH B pa3pe3e CyObeKTOB
OKa3bIBAIOT BIMSHUE U MUTPALMOHHBIE MPOLECCHl —
HEpeIKO MAMEeHThl epee3KaloT B PErHOHbI ¢ Oojee
Pa3BUTON MEIUITMHCKON HH(PPACTPYKTYPOI.

CornacHo JaHHBIM CTaTUCTHKH, B 2019 1. ymepnu
29 940 OHKOJIOTHYCCKHUX MAITUCHTOB, HE COCTOSBIIIHIX
Ha y4yeTe B OHKOJUCHaHcepaX. DTO O3HaYaeT, 4To Ha
kaxxaple 100 yMepInx oT paka HalueHTOB B CPEIHEM
11,1 He cocTosM Ha y4eTe, IPU ITOM TOKa3aTesh Ba-
poupyercs ot 0 (Heneukuit AO u PecryOnuka Anrait)
1o 26,8 (Espeiickas AO) B 3aBUCHMOCTH OT PETHO-
Ha. M3 HUX quarHo3 ObUT YCTaHOBIEH MOCMEPTHO Y
29 347 conbHBIX — 5,3 Ha 100 OONBHBIX C BIIEPBHIE B
JKU3HU YCTAHOBJICHHBIM JHATrHO30M — BapbHPYET 10
pernonam ot 0 (Heneuxwit AO u P. Anrait) no 14,0
(Empeiickas AO) [6].
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Puc. 3. MUHMManbHbIN 1 MakcUMarbHbI
NPOLEHT OHKOBOMbHbIX, HAXOOALLMNXCS
nog HabnogeHwem Ha NpoTsKeHun 5
n 6onee nert, no permoHam Poccun B
2019 r. [6]. MpumeyaHwe:
PUCYHOK BbIMNOSTHEH aBTOpaMu
Fig. 3. Minimum and maximum per-
centage of cancer patients who have
been followed-up for 5 years or more
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tumor topography in 2019 [6]. Note:
created by the authors

B 2019 r. mocmepTHO AMar#Ho3 pak ObLI ycTa-
HOBJIeH Y 435 manumeHToB: [10 HEOHKOIOTHYECKUM
npuuuHaMm ymepsio 75 165 GoibHBIX. DTO COOTBET-
ctByet 21,8 ciyuast Ha 100 ymepIux OHKOOOIbHBIX.
Jlupepamu o JTaHHOMY HOKAa3aTEeJIo SIBIISFOTCS TAKHE
peruonsl: Ilensenckas (41,5), Tromenckas (38,7)
obmactu, Peciyonka Mopnosus (37,3), JIunenkas
(36,4), Camapckas (35,8) u Hosropoackas (35,0)
oOmactu. MUHMMaIbHBIE TIOKA3aTEI OTMEYEHBI B
Bomoronckoii oomactu (2,8), Pecrryommke Teisa (4,0),
[Ipumopckom kpae (6,0), Yeuenckoit Pecrybnuke
(6,1), Bnagumupckoit obnactu (6,3) u Pecniy6nuke
Wuarymerus (6,4). Ilo nanapiM odunmanbHoO# cTa-
TUCTHUKH, OCJIIOKHEHUS CIIELMAIbHOIO IPOTUBOOITY-
XO0JIEBOTO JICUEHHUS CTalW NMPUYMHOU cMmepTu 775
00JbHBIX, uTO coctarisiet 0,2 ciayuas Ha 100 ymep-
IIUX OHKOOOJIBHBIX [6].

20

Camoii nepBoi U Ba)KHOU CTYIIEHBIO OHKOJIOI'HYE-
CKOM IIOMOIIIHU SIBJISIETCS OpTaHU3allus IEPBUYHOM qua-
THOCTUKHU OHKOJIOTHMUECKUX 3a00JICBAaHUMN, OT KOTOPOH
3aBUCUT YPOBEHb IMOCTAHOBKH [UArHo3a Ha Hayajb-
HBIX CTaAMSIX C MOCJIEAYIOLIEH CBOEBPEMEHHOCTHIO
crienranuzupoBanHoro yedeHns. B 2019 . Ha Tep-
putopun Poccun ObLiM BBISIBIICHBI akTHBHO 151 882
OHKOJIOTHYeCKUX manueHTa — 27,5 % (4ro OosbIie
MPEIBIYINX JIeT), B ToM uncie -1 craguto 3abome-
BaHus umenu 78,7 % (119 463) oHKOOOTHHBIX.

Ha puc. 6 mpencrasiena rpymmna peruoHOB, B KOTO-
PBIX OTMEUEHO PACIPEICICHUE AKTUBHO BBISIBICHHBIX
OHKOJIOTHYECKHX 3a00sieBaHuit. [Ipr akTHBHOM BBISB-
JIEHUW HAUMEHBIIIHNE TTOKA3aTEIN OHKOJIOTMHU OTMEeYe-
Hbl B [IckoBCcKo# oOnacTu, CeBacrormnoiie, PecryOmuke
Kabapauno-bankapus, Kanununrpasickoir oomactu
u PecnyOnuke Xakacusi. B rpynmy ¢ HanOGoipImMu

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(2): 16-25
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aCHOAAPCKUiA Kpait
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Ka4yeCTBEeHHbIX HOBOOOpa3oBaHui
no pasnuyHbIM permoHam Poccum 3a
2019 r. [6]. MpuMeyaHne: pucyHok
BbIMOMHEH aBTOpaMu
Fig. 5. Prevalence of cancer in vari-
ous regions of Russia in 2019 [6].
Note: created by the authors
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2019 1. (%) [6]. NpumevaHue:

PUCYHOK BbIMNOJTHEH aBTOpaMu

Fig. 6. Minimum and maximum indicators of active detection of cancer by regions in Russia in 2019 [6]. Note: created by the authors

nokasarensiMd 3HO nonanu TamOoBckast 00j1acTh,
UykoTckuil aBTOHOMHBINA OKpyT, OpeHOyprckas 00-
nacth, JAMmano-Heneuxuit 1 XaaTel-MaHCUNCKHI
aBTOHOMHBIE OKpyTra, MpkyTckas u Kypckas odnactu
[6]. Takum oOpazom, poOIeMa OHKOJIOTHYECKHUX
3a0oneBanmii B Poccuu SBIsIeTCS CTONB K€ aKTyallb-
HOH, kKak u Bo BceM mupe. omst 3HO B cTpykrype
CMEPTHOCTU OT BCEX MPUYMH OCTAETCS Ha BBICOKOM
ypoBHe. PerynspHoe MenuuMHCKOE HaOIIOJEHUE
OHKOJIOTUYECKHUX OOJbHBIX M AMCIIAHCEPHBIH ydeT

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 16-25

SIBJISIFOTCS] KHCTPYMEHTAMHM, KOTOPBIE TTO3BOJISIFOT KOH-
TPOJIMPOBATh COCTOSIHUE MAIUEHTOB, MPEJ0CTABIISS
UM CIICHUAJIM3UPOBAHHYIO ITOMOIIb MOXU3HCHHO, a
Takke (POPMHUPOBATH CTATHCTUKY PACTIPOCTPAHEHUS
paka u CMEpTHOCTH.

YpoBeHb BBIABIICHUS U pacipocTpaneHHocTr 3SHO
OTIIMYACTCA IO pEeruoHam, 4TO CBHUACTCILCTBYET O
HEPaBHOMEPHOM JIOCTyTEe K KBalu(ULIHUPOBAHHON
JIe4eOHO-TMarHOCTUYECKONH OHKOJIOTUYECKON MTOMO-
. [IporHo3upyeTcs yBennueHne pacripoCcTpaHeHHO-
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CTH OHKOJIOTHYECKHUX 3a00ieBannii K 2025 I. B CBSI3H C
VIy4IlIeHHeM JUAarHOCTUKY paKa Ha pAaHHUX CTaJIusIX U
3 (pEeKTUBHOCTH JICUCHUS, UTO, B CBOIO OUEPETb, ITPH-
BEACT K HOBBIIICHUIO II0Ka3aTeIe BELKUBACMOCTH.

Oocy:xnenue

3510Ka4eCTBEHHbIE HOBOOOPA30BaHUS SIBIISIOTCS
OIHUM M3 HanboJiee Cephe3HBIX U PacpOCTPAHEHHBIX
3a00J1eBaHMid B pa3IMYHbBIX CTpaHax Mupa. Poccust He
saBisieTcsl uckioueHueM. Ilpu stom Habmoxarores
oTpeNeNeHHbIe JeMoTpaduIecKue 0COOEHHOCTH U
BO3PACTHBIC (PaKTOPBI, KOTOPBIE BIMSIOT HA PACIIPO-
CTPaHEHHOCTb U BBDKHMBaeMOCTh manueHToB ¢ 3HO
[13]. CmepTtHOCTH OT 3HO B Poccuu Takke umeet
SIPKO BBIP)KEHHbIE PA3JIMUMUS 110 BO3PACTHBIM T'PYII-
nam. HaunboJiee BBICOKHI ypOBEHb 32001€BAEMOCTH U
cmeprHoctd oT 3HO Habnrogaercst cpeay MOKUIBIX
rpyni HaceseHus [13].

®OynnamenTom ycnentHoit 6opr0Ost ¢ 3HO siBisieTcs
MIpUMEHEHNE CHEeIHAIN3UPOBAHHBIX MEPOTPUATHH,
KOTOpBIE B TIEPBYIO 0UYepe/b BKIIOYAIOT B ce0sI TPOBe-
JeHue Npo(QUIIaKTHUECKUX OCMOTPOB ISl paHHEH Ana-
THOCTHKH 1 (JOPMHUPOBAHUS IPYTIITBI OHKOJIOTHYECKOTO
pucka [14]. Cremyronum 3TarmoM B TIPEI0CTaBICHIH
OHKOJIOTMYECKOM MOMOIIHU SIBISETCS yTOUHSAIOMIAs
JMarHOCTHKA 3a00JIeBaHusl, CTETIEHH €r0 pacipocTpa-
HEHHOCTH M HEIOCPEACTBEHHO JICUCHUE, a UMEHHO
IIPUMEHEHUE MHHOBALMOHHBIX ITOJXOA0B, TAKUX KaK
MepCOHAIN3UPOBAHHAS Teparvs, OCHOBAHHAs Ha Te-
HETHYECKOM MpO(dUiIe OMyXOidH, U UMMYHOTEparus
[15]. DT MeTOABl B COYETAHUU C TPAAULIMOHHBIMU
MOAXOAaMH CIIELUAJIBLHOTO JICYSHUS MO3BOJISIOT J10-
CTUTATh 3aMETHBIX pe3ynbTaToB B JedeHun 3HO,
3HAYUTENIBHO YTydIlaTh KaYeCTBO KU3HHU MAllUEHTOB.
['my6oxoe noHnMaHue NpUYUH 3200JI€BaHNS U BBISIBIIC-
HUE KJII0YEBbIX (PAKTOPOB PUCKa SBJISAIOTCS Hanbosee
BaXKHBIMM aclEeKTaMH COBPEMEHHON MEIULIMHCKON
Hayku. Hanpumep, J. Singer et al. onucano uccie-
JoBaHue, B koropoM 69 naruentos ¢ 01.05.2016 no
31.12.2019 mpoxomuiy JieueHne U ObLTH PaCCMOTPEHBI
JU1S1 KOMIUIEKCHOTO T€HOMHOT'O ITPO(QUINPOBAHYS OILY-
Xosiel. BOoIbIIMHCTBO MAllMEHTOB UMENIH METACTa3bl,
y MalMeHToB ¢ MecTHopacnpocTpaHeHHsiMu 3HO
OBUIM OMYXOJIM O0JaCTH T'OJIOBHI U LIEH, KapIIMHOMA
MIOKETYA0YHOM KeJe3bl, aIeHOKapLIHOMA KETTYHOTO
my3bIps. [10 BO3MOXKHOCTH MIPEATIOYTEHNE OT/IaBAJIOCH
TECTHPOBAHHIO 00PA3II0B COIUAHBIX OyxoJei. B me-
1oM, 64 13 69 06pa3uoB yAaI0Ch MOABEPTHYTH MOJIe-
KyJsIpHOMY ITpoduiupoBanuio. CpeaHee KoIn4ecTBO
00HapyKEHHBIX TeHETHUECKNX N3MEHEHNH COCTaBUIIO
4. YuuthiBas 64 yCHENIHBIX TEHOMHBIX TPOQuIIs, B
63 % oOHapyKeHbI JelicTBeHHbIC u3MeHeHus. Y 20
MAIMeHTOB OOHapykeHa | akTuBHas MmyTarus, y 14 —
2,y 5-3,y | martmenTa — 4. MccienoBanue q0Ka3aio
MTOBBIIIIEHNE BBIKMBAEMOCTH MAIEHTOB 3a CYET Iep-
COHU(UKALNY JCUCHHUSI, OCHOBAHHOTO HA TCHOMHOM
npodunrpoBanuu [16].

3a nocieqHUEe AECATHICTHS MEJULMHCKAsh HayKa
Jo0HIach 3HAYNTENTLHBIX TPOPHIBOB B OHKOJIOTHH, YTO
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MO3BOJIMJIO BHEAPUTD Psii MNHHOBAIIMOHHBIX METOAOB
JUArHOCTHKY U JICYEHUS PaKa, KOTOPbIE OTKPBIBAIOT
HOBBIC IEPCIICKTUBEI 1711 nartueHToB [ 17]. I1pu Be16O-
pe MeToj1a JIeYeHUs BpauX 1 MAllMEeHThI CTAIKUBAIOTCS
€ He0OXOIMMOCTBIO B3BECUTh MHOKECTBO (PAKTOPOB,
BKJTFOUAsT 2P(PEKTUBHOCTD JICUCHUS, BO3MOXHBIC T10-
0O0YHbBIE COMAaTUYECKHE SBJICHHUS M YKOHOMUYECKYIO
COCTaBJIAIONTY10. 3HAUUTEIbHOE BHUMAHHE Y/EIUIOCh
CPAaBHEHUIO PA3IMYHBIX MOJXOJO0B K JIEUEHUIO PaKa
[18]. Hanpumep, nipu neuennun PMK MonekynsipHbIit
npoduiab ONyXO0Jdu ONpEessieT HepCOHAIN3UPO-
BAaHHBIM MOJXOJ, Y MAlMEHTOK C MOBBIIIEHHON 3KC-
npeccueit HER2 Beime shdekTuBHOCTS TapreTHOM
TepaIiy ¢ UCIIOb30BaHUeM TpacTyzymaoa [16]. ITpu
3TOM BBIOOD METOA JICYEHUS 3aBUCUT U OT UHIIUBU-
JyallbHBIX XapaKTePUCTHK TMaIlMeHTa, BKIIOYas ero
o0111ee COCTOSIHIE, BO3PACT, KOMOPOHJHOCTh ¥ JINYHBIC
HPEATIOYTEHUS.

Omnxosnoruueckoe 3a001€BaHUE SBISETCS CEPbE3-
HBIM UCIIBITAHUEM HE TOJBKO JIJIsl PU3HYECKOTO, HO
U JUIS TICUXOJIOTHYECKOTO COCTOSTHUS maruenTta. Pak
MOXET BbI3bIBAaTh ITyOOKHE SMOLMOHAIBHBIC Mepe-
KUBAHUS, TAKUE KaK CTpax, TPEBOra M ACTPECCHS.
OTH 9yBCTBA MOTYT YCHIIMBATHCS H30JISIHEH BO BpeMs
JUTATEJIBHOTO JIEYeHUs] U N3MEHEHHUSIMHU B COLIMAIBHOM
JKU3HM nmanueHTa. [lcuxonoruyeckas mojajepkka B
OHKOJIOTMH NPU3HaHA KPUTUYECCKH BAXKHOM Ha BCeX
sTanax jeudeHus. MccienoBaHus MoKa3bpIBaroOT, YTO
TICUXOTEpANeBTUYECKasI TOMOIIb MOXKET YIyUIIUTh
KaueCTBO KU3HH MAIIMEHTOB, TOMOT'ast UM CIIPABIISATHCS
C HMOLIMOHAJIBHBIMU TPYAHOCTSIMH M aJJalITUPOBATHCS
K HOBBIM JKH3HEHHBIM oOcTosiTescTBaM [16]. Kpo-
Me TOT0, CTAaOMIIbHOE MCHXOJIOTUYECKOE COCTOSHHE
MOXET CIIOCOOCTBOBATH YIYUIIECHUIO (hPU3HYECKOTO
COCTOSIHMS IIAIIUEHTA, TOCKOJIBKY CYIECTBYET CBA3b
MEKIY ICUXOJOTMYECKUM OJIarornoay4reM U UMMYH-
HBIM OTBETOM Opranusma [16].

B koHTekcTe aHanIn3a OHKOJIOTHMUYECKOW CUTYallu
B Poccun MOXHO OTMETHTH, 4TO, HECMOTpPSI Ha 3Ha-
YHUTENbHBIE JOCTHKECHUS B 00JIaCTH TUArHOCTHKH U
JIeYEeHUs paKa, IICUXOJI0TNYECKast ITOJIEPKKA [allueH-
TOB OCTA€TCS OHUM M3 aKTyaJIbHBIX U B TO YK€ BPEMs
HE/I00LIEHEHHBIX HaIlpaBJIEHUI OHKOJIOTUYECKOM 1o-
mouy. [losTomMy BaskHO ymensiTe ocoboe BHUMaHHE
pa3paboTKe U BHEAPEHUIO IIPOTPaMM IICHXOJIOTHYE-
CKOM MOJIIEP’KKH OHKOJIOTHIECKUX OOJBHBIX, 8 TAKKE
00yUYeHHUI0 MEIUIUHCKUX CIEHUATHCTOB OCHOBAM
ncuxorepanuu [16].

OpnHOM U3 KII0YEeBbIX HHHOBALUH MOCIEAHUX JIET
SABIISIETCSl UMMYHOTepanus paka [ 19]. Otot meTon ne-
YeHUs HalpaBJieH Ha aKTUBAILIMI0 HIMMYHHOW CHCTEMBI
opranusma Juisg OopsObl C paKOBBIMHU KJIeTKaMu. J{o-
Ka3aHo, YTO UMMYHOTEpanus BbICOKO3(h(heKTHBHA TpH
JICYEHUH HEKOTOPBIX (JOPM paKa, BKITIOYasi MEITaHOMY
U pak JeTKux. BakHO OTMETHTb, YTO 3TOT METO]] MO-
KeT ObITb 0COOEHHO A(P(PEKTUBEH Ui NALUEHTOB C
OIIpEEe/ICHHBIMU T€HETHYECKUMHU MY TaLUSIMH.

Ha coBpemMeHHOM 3Tarie JOCTUTHYThl 3HAUNTEIb-
HBIE YCIIEXH B 00J1aCTH TapreTHOU Teparuu, HalleJIeH-
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HOW Ha crienu(uUecKre MOJEKYJISIpPHbIE MHUIICHU B
PAKOBBIX KJIETKAX, YTO IMO3BOJISIET JOCTUYh BHICOKOH
3 (PEeKTUBHOCTH JICUEHUS PU MUHUMATLHBIX TT000Y-
HBIX dppekrax. TapreTHbie mpenaparsl, TAKUe Kak HH-
THOUTOPBI THPO3UHKHUHA3BI, TPOM3BEIIH PEBOIIOIMIO B
JICYEHU U XPOHUYECKOT0 Muenonenko3a u npyrux 3HO
[19]. ITporpecc B 06IacTw TydeBO TEpaITuH TTO3BOJIS-
€T MPUMEHEHNEe COBPEMEHHOH armapaTypbl C TOUEUHO
HallpaBJIeHHBIM HM3JIyYE€HHEM Ha OIyXOJlb, CBOJAS K
MUHUMYMY BO3IEHCTBHE Ha OKPY’KAIOIIHE 37I0POBHIE
TKaHH. DTO CHHKACT PUCK TTOOOYHBIX 3 (HEKTOB U IT0-
BhImaet 3 QekTuBHOCTH JieueHus [19]. B konrekcre
aHaIM3a OHKOJIOTMUYECKOM cuTyaluy B Poccun MOKHO
C/IeNaTh BBIBOM, YTO HEOOXOANMO aKTUBHO BHEIPATH
1 JIeTIaTh 3TH UHHOBAIMOHHBIE METOJIBI TOCTYITHBIMHU
JUTS BCEX MAIIMEHTOB. DTO HE TOJIBKO YBEIHYUT IIAHCHI
Ha YCIEIIHOE JIEYeHNE, HO ¥ 3HAUNUTENIbHO YITyUIIUT
Ka4eCcTBO JKM3HM MAI[EHTOB BO BPEMsI TEPAIIUU U B
MTOCJICOTIEPAITIOHHOM TIEPHO/IE.

3akiaouenue

[IpoGnema oHKONOTHYECKUX 3a00JICBAaHUN B
Poccun, kak 1 B OCTalbHOM MHpE, OCTaeTCs Kpail-
HE aKTyaJbHOU M TpeOyeT MOCTOSHHOTO Pa3BUTHS
MEQUIIMHCKUX TEXHOJOruu. B mociiennue roasl Ha-
OroraeTcs 3HAYMTEIHHOE YBEITUUCHUE YNCIIa HOBBIX
cinyyaeB 3HO, 4TO acconuupoBaHO C yBEIUMUYECHUEM
MIPOIOIKUTEIIEHOCTH JKU3HH, IIPOTPECCOM B 00IacTH
MEJIUIIMHCKON JUAarHOCTUKHU U MOJIEPHU3AIIMEN OHKO-
JIOTUYECKUX YUPESKICHUN B pamkax denepaabHOTO
npoekra «bopbda ¢ OHKOJIOTHYEeCKIUMHU 3200JIeBaHUS -
MW» U YJIYYIICHHEM KaueCcTBa U OXBAaTa HACEJICHUS
CKpUHUHTOM paka. OIHaKo, HECMOTPSI Ha TIpOrpece B
oOsacTu MeuIuHbI, cMepTHOCTH 0T 3HO ocTaercs Ha
BBICOKOM ypOBHE. PernoHanbHbIil aHAIU3 OHKOJIOTHU-
YECKOM MOMOIIM U CMEPTHOCTHU OT PaKa B KOHTEKCTE
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HENOCPEAOCTBEHHBIE UCXOAbI
NAHKPEATOOQYOOEHAINbHbIX PE3EKLUUEN
B COCTABE MYNIbTUBUCLIEPANbHbIX ONEPALUIA
C cocyauCTbiMN BMELWLWATEJIbCTBAMU

B.N. EropoB'"23, A.I. KotenbHukoB', 0.U. MaTioTKO!, ®.LLU. AXMeT35AHOB??,
A.H. Nonskos', H.E. KyaawkuH', 4.B. MoanyxHbin'

'®IBY «HauunoHanbHbIN MegULMHCKWUIA UccneqoBaTenbCckmii LeHTp oHkornorum um. H.H. BrioxmHax
MwuH3npasa Poccum

Poccus, 115522, r. Mocksa, Kawwupckoe wocce, 23

20IrbQY BO «KasaHckuii rocynapCTBEHHbIN MEAULMHCKNIA YHUBepcuTeT» MuHaapasa Poccun

Poccus, 420021, r. KasaHb, yn. bBytneposa, 49

STAY3 «PecnybrnvkaHCK1ii KIMHUYECKUIA OHKOMormyeckuii aucnaHcep» MuHaapasa Pecny6nuvku TatapcTaH
um. npod. M.3. Curana

Poccus, 420029, r. KazaHb, Cnbupckuii TpakT, 29

AHHOTauuA

Llenb uccnepoBaHUA — 13y4uTb HEMOCPEACTBEHHbIE MCXOAb! MaHKpeaToayoaeHanbHbIX pesekuuii (MOP)
B COCTaBe MyrnbTuBMCLEpanbHbix onepaumin (MOB), conpoBoXaaroLwmxcs CoCyauCTbiMU BEHO3HBIMU BMeE-
wartenscTBamu. MaTtepuan u metoabl. B nccnegosaHve BknodeHo 145 GonbHbIX, KOTOPLIM BbINOMHEHA
naHKpeaToAyofeHarnbHas pe3ekums ¢ BMeLlaTeNlbCTBOM Ha MarmcTparnbHbiX BEHO3HbIX cocyaax (BepxHss
OpbbkeevHasi BeHa, BOPOTHas BEHa, HUXKHSASA nornas BeHa). MauneHTsl pa3geneHsl Ha ase rpynnsl: MBO ¢
MAP (ocHoBHas rpynna) — 32 6onbHbix 1 MAOP (koHTponbHas rpynna) — 113 6onbHbIX. Pe3ynbTaTtkl. B He-
NMOCPEACTBEHHBIX MCX0oAax B 00enx rpynnax 3Hauyumblx pasnuyuii He BbiSiBNEHO. [aHKkpeaTuieckmin ceuLy,
vawle passusarncs B rpynne MBO c MNAP, yem B rpynne MAP (25 vs 11,5 %, p=0,055). Yactota Tpombosa
peseLmpoBaHHol BeHbl B rpynne MBO c MNAP — 9,4 %, B koHTponbHon rpynne — 1,8 % (p=0,07). BHyTpu-
OpIoLLHOE KpOBOTEYEHME B MocreonepaunoHHom nepuoge — 6,2 vs 8 % (p=1,0). NocneonepauunoHHas
netanbHocTb B rpynne MBO c MNMAP coctasuna 6,2 %, B rpynne MAP — 8,8 % (p=1,0). icTuHHas nHBa3us B
cocyapbl Npu natomopdonormyeckoM ncecnegosanum nogreepxaeHa y 20 (64,5 %) 6onbHbix B rpynne MBO ¢
NAP vy 81 (71,7 %) B rpynne MNAP (p=0,44). 3akntoyeHne. HecMoTps Ha OTCYTCTBUE 3HAYUMBIX Pa3NnNynii,
BEHO3HbIE PE3EeKLUN NpY MYMNbTUBUCLEPATbHBIX ONepaLmsax ¢ naHKpeaToayoneHanbHom pe3ekumnen eMoH-
CTpUpPYHOT Bonee BbICOKUIA YPOBEHb OCIIOXXHEHUI CO CTOPOHbI MaHKpeaToaMreCTUBHOrO aHactomosa, bonee
BbICOKYHO 4acTOTy TpOMO03a pe3eunpoBaHHbIX BEH MO CPABHEHUIO C MAaHKpPeaToayOoAeHarnbHON pe3eKkumnen
6e3 pe3ekunm CMEXHbIX OPraHoB, YTO HEOOXOAMMO UMETL B BUAY NP NIaHUPOBaHWM onepauun 1 BeAeHnn
nocneonepaLmnoHHOro nepmoaa.

KnroyeBble cnoBa: pakK noml(enynoqﬂoﬁ Xenes3bl, NaHKpeaToAyoAeHaribHasA pe3ekuus, pe3ekumsa cocynos,
MyJibTUBUCLepanbHasa onepauus, TpOMGOS, KpoBoOTe4YeHue.

#=7 EropoB Bacunui UBaHoBuv, drvasiliy21@gmail.com
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IMMEDIATE OUTCOMES OF PANCREATODUODENALECTOMY
IN MULTIVISCERAL SURGERY WITH VASCULAR RESECTION

V.l. Egorov'?3 A.G. Kotelnikov', Yu.l. Patyutko', F.Sh. Akhmetzyanov?3,
A.N. Polyakov', N.E. Kudashkin', D.V. Podluzhny'

'N.N. Blokhin National Medical Research Center of Oncology of the Ministry of Health of Russia
23, Kashirskoe shosse, Moscow, 115522, Russia

?Kazan State Medical University of the Ministry of Health of Russia

49, Butlerov St., Kazan, 420000, Russia

3Regional Clinical Cancer Center of the Ministry of Health of the Republic of Tatarstan named after
Prof. M.Z. Sigal

29, Sibirskiy trakt, Kazan, 420029, Russia

Abstract

Purpose: to study the immediate outcomes of pancreaticoduodenalectomy (PD) in multivisceral surgeries
(MVS) with vascular resections. Material and Methods. The study included 145 patients who underwent
pancreaticoduodenalectomy with resection of the major vessels, including the superior mesenteric vein, the
portal vein, and the inferior vena cava. These patients were divided into two groups. The main group included
32 patients who underwent MVS with PD, and the control group consisted of 113 patients who underwent PD.
Results. There were no statistically significant differences in the immediate outcomes between two groups.
Pancreatic fistula developed more often in the MVS with PD group than in the PD group (25 vs 11.5 %, p=0.055).
The incidence of resected vein thrombosis in the main group was 9.4 %, in the control group was 1.8 % (p=0.07).
Postoperative intra-abdominal bleeding was 6.2 % vs 8 % (p=1.0). Postoperative mortality was 6.2 % in the MVS
with PD group and 8.8 % in the PD group (p=1.0). True vascular invasion was confirmed by pathomorphological
examination in 20 (64.5 %) cases in the MVS with PD group and in 81 (71.7 %) cases in the PD group (p=0.44).
Conclusion. Although no statistically significant differences were observed between the two groups, venous
resections in multivisceral surgeries involving pancreaticoduodenalectomy demonstrated a higher incidence
of pancreatodigestive anastomosis complications and a higher frequency of venous thrombosis compared to
pancreaticoduodenalectomy without resection of adjacent organs, which must be taken into account when

planning surgery and managing the postoperative period of this category of patients.

Key words: pancreatic cancer, pancreatoduodenalectomy, vascular resection, multivisceral operation,

thrombosis, bleeding.

Beenenue

[Tankpearonyonenansuas pesexnus (I1JP) saB-
JsieTcs omepanueld BeIOopa Mpu JIeYeHUH OOIBHBIX
3JI0Ka4eCcTBEHHBIMH HOBooOpa3oBaHusiMu (3HO)
OpraHOB MEpUaMIYJISIPHON 30HBI [1]. DTO cloxHOE
BMEILATEIbCTBO, KOTOPOE COIIPOBOXKIAETCS BBICOKON
YacTOTOMN IMOCJIEONEePALMOHHBIX OCIOXHEHUH, J10-
cruratonux 54,7 % [2]. B 13-30,3 % cnyuaes [1/IP
MOXET CONPOBOXKAAThCS BMELIATEILCTBAMH Ha BEPX-
Hel OpphkeeuHoit Bene (BBB) n/umm BopoTHOM BeHE
(BB) BcencTBHE MECTHOM PacipOCTPaHEHHOCTH OITY-
XOJIH, YTO YCJOXKHSCT BBITOJHEHHUE ornepanuu [3, 4].
[TankpearonyoneHanbHasi pe3eKLHsl ¢ COCYIUCTHIMU
PE3EKLMSIMU OXKHMIaeMO XapakTepusyeTcs 0ojee Bbl-
COKOM 4aCTOTOMH IOCIEONEPALMOHHBIX OCIIOKHEHUH,
nocruraronmx 72 %, yem [1JIP 6e3 pe3exkunu cocyaos
[5]. HecmoTps Ha ClI0KHOCTB U TpaBMaTuIHOCTH [1/1P
C pe3eKLuel CoOCyJ0B, CYUUTACTCSI, UTO JaHHbIE OTIepa-
LMW C OHKOJIOTHYECKOM TOUKH 3pEHHSI 000CHOBAHBI 1
MTO3BOJISIIOT TIOBBICUTH MPOAOKUTEIBHOCTD JKU3HU
00JBHBIX [6].

[TankpearonyoneHanbHas pe3eKUns MOXKET BbI-
MOJTHATHCS B COCTABE TaK Ha3bIBAEMbIX MYJIbTUBHUCLIE-
panbabix onepanuii (MBO), korna I1/IP coueraercs ¢

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(2): 26-33

pe3eKLueil/yaleHneM IpyrHX OpraHOB, HE BXOASIINX
B CTaHJAPTHBIN 00bEM BMENIATEIHLCTBA. MYITBTHBHUC-
uepasbhbie onepauu ¢ [1JIP MoryT BEINOIHATHCS Kak
npu 3HO nepuammnynsipHo# 30861, Tak 1 pu 3HO 3a
npenenamMu JaHHOW aHaTOMMYECKOH CHUCTEMbI (MECT-
HOPACIPOCTPAHEHHBIE OITYXOJIH JKeJIyKa, 00010IHON
KUIIKH, TTOYKH, IEYEHN U JKEITYHBIX MyTeH, KeTIHOTO
My3bIpsi), @ TaKKe MPH MEPBHUYHO-MHOKECTBEHHBIX
CHHXPOHHBIX HOBOOOpazoBaHmsix [ 7-9]. 1o cpaBHeHMIO
¢ [TJIP Ge3 pe3eknnu CMEKHBIX OPTaHOB TIPH TaHHBIX
OTIepaIUsIX MOCIEOTNEPAI[HOHHbIE OCIOKHEHHS Pa3BHU-
BaroTcd yalle, focturas 75 % ciydaes, a mocneonepa-
LUOHHAS JIETAJIbHOCTh MOXKET COCTABIATH 25 % [10].
Mynsrusucuepanbssbie onepauuu ¢ IIJIP, Tak xe
kak [1/IP 6e3 pe3ekIuu CMeKHBIX OPraHOB, MOTYT CO-
MIPOBOXK/IATHCS BMEIIATEIbCTBAMI HA MarCTPAITbHBIX
BEHAX, YTO IMO3BOJIET Mpeamosararb 0oyee BbICO-
KyIO0 YacTOTY IOCJIEONEPAIlHOHHBIX OCIOKHEHUN H
netanbHOCTH. OTHAKO HA HACTOSIIUNA MOMEHT MBI HE
BCTPETUJIN OT/AEIbHBIX HCCIIEIOBAHNH, TOCBAIIEHHBIX
pesyasratam MBO c [T/IP, koTopble cCOpOBOXKAAIOTCS
COCYIOMCTBIMH pe3eKiusamMu. He ocBemmens! Henocpe-
CTBEHHBIE HCXO/IbI, TOKA3bIBAIOIINE TTIEPEHOCUMOCTD
JTAHHBIX BMEIIATENbCTB, U HET JI0Ka3aTeIbCTB OHKO-
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JIOTUYECKOH 11e71ecO00pa3HOCTH BBIIOTHEHUS 3TUX
onepauuii. YkazaHHOe 0OCTOSITENBCTBO MOOYIUIIO0
MIPOBECTH JIAaHHOE HCCIIEJOBAHUE.

Hens uccienoBaHusi — U3YyYUThb HEMOCPEH-
CTBEHHBIE MCXOJBI NaHKPEATOAYOACHAIBHBIX PE3EK-
LMI B COCTaBE MYJIbTHUBHUCLEPAJIbHBIX ONEpALUN,
CONMPOBOXAAKIMUXCA COCYIUCTBIMUA BEHO3HBIMU
BMEILIATEIbCTBAMM.

MarepuaJj 1 METOAbI

HccnenoBanue peTpocnekTUBHOE, KOTOPTHOE,
JIBYLIEHTPOBOE, CpaBHHBaeMoe. B mcciienoBanue
BKJIFOUEHBI BCE MALUEHTHI, KOTOphIe ¢ stHBaps 2011 .
no anpenb 2024 r. nepenecnu I1J[P ¢ pesexkuuei
BEHO3HBIX COCYHOB 10 moBoxy 3HO pa3nmuyHbIX J10-
Kanu3zanuii B AByX yupexnaenusax (PI'BY «HMMUL]
onkonoruu uM. H.H. bioxuna» Munsnpasa Poccun
n 'AY3 «PecryOnuKaHCKUI KITHHUYECKUI OHKOJIOTH-
yeckuit qucnancep» uM. M.3. Curana M3 PT). Beero
3a JaHHBIH BPEMEHHOW MHTEpBajl OBLJIO BBIMOJIHEHO
1 083 II1P o noBoxy 3HO pa3nuyHbIX TOKAIA3ALUHN.
W3 nux y 145 (13,4 %) Gonbubix I1JIP conpoBoxaa-
JIaCh BMEINIATEIbCTBAMH Ha MarvCTPaIbHBIX BEHO3-
HBIX cocymax (BepxHss Opspkecunas BeHa (BBB),
BopoTHasa BeHa (BB), nmxuss nonas sBena (HIIB)).
Jnis nanbHeNIero n3y4eHus JaHHble TalMeHThI ObIITH
pasnenensl Ha nBe rpynnsl: MBO c I1JIP (ocHoBHas
rpymmna) — 32 6onbHbIX ¥ ctannaptHas [1/IP (rpynma
cpaBHeHus1) — 113 OONBHBIX.

W3y4eHb! KIMHUKO-AEMOrpaduieckue moka3aTein
OONBHBIX (1101, BO3pacT, HHJEKC Macchl Tena (MMT),
¢usngeckwmii craryc o mkane ECOG, ¢hyHKnoHamb-
HBII cTaryc no mkane ASA, cormyTcTByromue 3a60-
JIEBaHWSI, XapaKTEPUCTUKHU TIOKETYA0THOM JKee3bl,
4acTOTa XUMHUOTEPAIINN ), XapaKTep U 00beM OIeparuii
M UX HEIMOCpeJCTBEHHbIe UcxXo/bl. [locneoneparu-
OHHBIE OCJIOKHEHUS U JIETAIbHOCTh YUYNTBIBAJINCH 32
90-1HEBHO MTEpUO/I.

Craructrdeckuii aHaIu3 MPOBOAMICS C UCTIONB30-
BanueM mporpammbl StatTech v. 4.5.0 (OOO «Crar-
Tex», Poccust). KareropuansHele JaHHBIE OMTUCHIBAITNCH
C yKazaHHeM aOCOJIOTHBIX 3HAYCHUI W MPOIEHTHBIX
noneit. CpaBHEHHE ABYX TPYII 11O KOJINYECTBEHHOMY
MMOKA3aTel0 BBIMOIHIIOCH C MOMOIIbI0 U-KpuTepust

Manna—Yutau. CpaBHEHHE NPOLIEHTHBIX AOJIEH MpU
aHaJIM3€ YETBIPEXIOIbHBIX TAOIMLl CONPSKEHHOCTH
BBINOJHSJIOCH C MOMOIIIBIO KpuTepws > [Tupcona (rmpu
3HAYCHUAX OXKHUIaeMOro sieHus oonee 10), ToaHOTO
kputepus dumepa (IIpy 3HAYESHUSIX 0KHUIAEMOIO SIB-
nerns MeHee 10). Pa3nmudns canTanimch CTaTHCTHIECKH
3HaunMbIMK Tipu p<0,05.

Pe3yabTarsl

Jlns ananu3a B uccieoBaHue BKIFOYeHO 145 maru-
€HTOB, y KoTopsIx [1/IP conpoBokaanack BEeHO3HBIMU
COCYIUCTBIMH BMemareabcTBamu (Tadm. 1). B odenx
TpyIIax 0CHOBHOM JIOKAJTU3AIIMEH Oy X0Jr ObLIa OIy-
XOJTb TOJIOBKH TIOKEITYIOYHOM xene3bl — 24 (75 %)
B rpynme MBO c IT1JIP u 100 (88,5 %) B rpymme I1J[P.
Y 7(21,9 %) 6onbubix B rpymnme MBO c I1/1P onepa-
Is1 BBITIOJTHSJIACH 110 TIOBOAY OITyXOJIEH OPraHOB HE
MepUaMITyJUIIPHON 00JIaCTH.

N3 32 cnygaes MBO ¢ I1JIP y 12 GosbHBIX orme-
pauus KOMOMHHPOBAJIach ¢ pe3eKIuell 000104HON
KUIIKK, Y 9 — ¢ pe3eKuueil nedeHu B pa3HbIX 00beMax,
y 4 — c pe3ekuueil TOHKOM KHUIIKH, Y 2 — ¢ cyOTo-
TaJIbHOM UCTaJbHOU pe3eKuuel kemynka, y 2 — ¢
TEeMHKOJIDKTOMHUEH cripaBa U HepIKTOMHUEH, y 1 — ¢
TEMUKOJIPKTOMUEH CIIpaBa U pe3eKIuel meueHu, y 1 —c
racTpakToMueii 'y 1 — c HeppIKTOMueH.

B rpynne MBO c II/IP 6onbHble "amie ObLTH
orieHeHsl B 2—3 6asuia no mkaie ECOG (11 (34,4 %)
vs 8 (9,6 %), p=0,001), y HUX pexe MpOBOIUIACH
HeoarptoBanTHas xumuoTepanust (HAXT) (4 (12,5 %)
vs 39 (34,5 %), p=0,016), 6b11 MeHb1IE THaMeTp Bup-
cynrosa nporoka (0,35 (0,2-0,5) vs 0,5 (0,3-0,6) cwm,
p=0,013). ITo ocTranpHBIM TOKA3aTENSIM 3HAYHMBIX
OTIIMYUI He ycTaHOBJIeHO (Tabm. 2). B rpynme [1/(P
yale MnpoBoiniiach oJHOBpeMeHHas peszexuus BbB
u BB (67 (59,3 %) vs 12 (37,5 %)) u pexe HIIB (1
(0,9 %) vs 3 (9,4 %)), p=0,008). UnTpaonepanroHHas
KpPOBOIOTEPSI OKa3ajgach 3HaUMMO OOJIbIlIe B TPyIIe
AP (1200 (650 — 2000) vs 500 (400 — 1550) mm,
p=0,007) (Tabmn. 3).

Henocpencrsennslie ucxoasl B 00enx rpymnmnax
3HaYMMO HE pa3nuyaiuch (tadim. 4). Crnemyer orMme-
TUTb, YTO MTAHKPEATHUECKU I CBHIIT YaIlle Pa3BUBAJICS B
rpyrme MBO ¢ TTJIP (25 vs 11,5 %, p=0,055), B rpymme

Ta6nuua 1/Table 1

Jlokanusauus onyxosnen 60NbHbLIX B CPaBHUBaeMbIX rpynnax
Localization of tumors in patients of both groups

Jlokanuzarms omyxonu/Tumor localization

3HO rosoBku nomkenyaouHoii xene3s/Tumor of the head of the pancreas

Pax xemynxa/Gastric cancer

Pak roncroii kumku/Colon cancer

Pak ®areposa cocouka/Carcinoma of the Vater's ampulla

Pak nmoukn/Kidney cancer

Pak aucransHoro xonenoxa/Cancer of the distal common bile duct
3HO neenamuarunepctroit kumiku/ Tumors of the duodenum -

Ipumeyanne: TabnuIa COCTaBICHA aBTOPAMH.

MBO c I1JIP/ I17IP/PD
MVS with PD (n=32) (n=113)
24 (75 %) 100 (88,5 %)
3 (9,4 %) -
3 (9.4 %) -
1(3,1%) -
13,1 %) -
- 11 (9,7 %)
2(1,8 %)

Notes: MVS with PD — multivisceral operation with pancreatoduodenalectomy, PD — pancreatoduodenalectomy; created by the authors.
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KnuHuko-gemorpadmyeckne nokasatenu 60nbHbIX
Clinical and demographic parameters of patients

ITokazarenu/Parameters

ITon/Gender
Myskckoit/Male
Kenckuii/Female
Bospacr, net/Age, years
Wnaeke Maccsl Tena, kr/M*/Body mass index
ECOG

0-1

2-3

ASA

1-2

3
Caxapusiii tuabet/Diabetes mellitus
CreHoKkapaus HanpsDKEeHUs/Angina pectoris
IMocTundapxruelii kapauockiaepos/Post-infarction cardiosclerosis
Hapymenns putma cepaua/Heart rhythm disturbances
[epebpoBackysipHas 6ose3us/Cerebrovascular disease
l'mnepronndeckas 6one3ns/Hypertension
Osxupenne/Obesity
HeoansroBantHas xumuotepanusi/Neoadjuvant chemotherapy
AnproBanTHas xuMuotepanus/Adjuvant chemotherapy
[Momxkenynounast xenesa/Pancreas
«Msrkas»/“Soft”
«[InotHas»/“Dense”
Juametp Bupcynrosa nporoxka, cm/Wirsung's duct diameter, cm

HpI/IMe‘{aHI/Ie: TaG.TII/II_Ia COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

MBO c 1P/
MVS with PD (n=32)

10 (31,2 %)
22 (68,8 %)
59 (55,25-65)
23 (21,75-25)

21 (65,6 %)
11 (34,4 %)

27 (84,4 %)
5 (15,6 %)
4(12,5 %)
7(21,9 %)

0

4(12,5 %)
2(6.2 %)
19 (59,4 %)

1 (3,1 %)

4(12,5 %)

21 (65,6 %)

11 (34,4 %)
21 (65,6 %)
0,35 (0,2-0,5)

Ta6nuua 2/Table 2

TIJIP/PD
(n=113)

52 (46 %)
61 (54 %)
62 (56-66)

23,5(22-27)

75 (90,4 %)
8 (9,6 %)

66 (79,5 %)
17 (20,5 %)
16 (19,3 %)
17 (20,5 %)
4 (4,8 %)
5(6 %)
3(3,6 %)
44 (53 %)
13 (11,5 %)
39 (34,5 %)
70 (61,9 %)

36 (31,9 %)
77 (68,1 %)
0,5 (0,3-0,6)

P—value

0,13

0,3
0,2

0,001

0,5

0,3
0,8
0,5
0,26
0,6
0,5
0,15
0,016
0,7

0,7
0,013

Ta6bnuua 3/Table 3

XapaKTepMcTuKa COCyaAnUCTbIX BMeLWaTenbCTB B CpaBHMBaeMbIX rpynnax

Characteristics of vascular resections in both groups

IToka3zarenu/Parameters

PesenmpoBannsbie Benbl/Resected veins
BBEB/SMV
BBEB/BB/SMV/PV

HIIB/IVC
Hupkynspras pezexuus, cm/Circular resection, cm
[Mpucrenounas pesexmws, cm/Parietal resection, cm

[MTnactuka Bensl/Vein plastic surgery
IIpucrenounsrii mos/Parietal suture

CocynucTslit anactoMo3 KoHerl B koHen/End-to-end vascular anastomosis

[pore3upoBanue/Prosthetics
Bpewms onepanuu, mun/Operation time, min

Kposomnotepsi, mi/Blood loss, ml

HWcrunnas nHBasus B cocyasl/True vascular invasion

MBO c ITJIP/

MVS with PD (n=32)

17 (53,1 %)
12 (37,5 %)
3(9.,4 %)
3(2-4 %)
2 (1-2 %)

13 (40,6 %)
14 (43,8 %)
5 (15,6 %)

317,5 (240-362,5)

500
(400-1550)
20 (64,5 %)

I1JIP/PD
(n=113)

45 (39,8 %)
67 (59,3 %)
1(0,9 %)
4 (3-4 %)
1 (1-2 %)

28 (24,8 %)
42 (37,2 %)
43 (38 %)

320 (270-360)

1200
(650-2000)
81 (71,7 %)

P-value

0,008

0,11

0,22

0,12

0,749
0,007
0,440

IMpumeuanns: BEB — BepxHsist Opbbkeeunast BeHa; BEBB/BB — Bepxusist Opsikeeunast BeHa/BopoTHas BeHa; HITB — HyokHsis monast BeHa; Tabiiia

COCTaBJICHA aBTOpaMH.

Notes: SMV — superior mesenteric vein; SMV/PV — superior mesenteric vein/portal vein; IVC — inferior vena cava; created by the authors.
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Ta6nuua 4/Table 4

HenocpencTBeHHbIe UCXOAbI onepauuii B CpaBHMBAEMbIX Fpynnax
Immediate outcomes of surgeries in both groups

Tlokazarenu/Parameters
1-2
<3

HecocTosTenbHOCTh MaHKPEaTOAUIeCTHBHOTO aHACTOMO3a/
Pancreatico—digestive anastomosis leak

Clavien—Dindo

HecocTosTenbHOCTD OHIIMOANTECTHBHOTO aHACTOMO3a/
Biliodigestive anastomosis leak
IMankpeonexpos/Pancreatic necrosis
IMankpearnueckuii cu/Pancreatic fistula

BrytpubpronHoii abenecce/intra—abdominal abscess

Kposoteuenne u3 3ous1 oneparyn/Bleeding from the surgical area

KpoBoreuenne u3 s13B xenyaka/Bleeding from gastric ulcers
Penanaporomusi/Relaparotomy
[TaeBmonns/Pneumonia
T'actpocra3s/Gastrostasis

Tpomb03 pesernupoBanHoii Berbl/ Thrombosis of the resected vein

[TocneonepannonHas getanbHoCcTh/Postoperative mortality
HpHMeanHe: TaGHI/ILIa COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

[1/1P garie HaOMIOMANHCH SI3BEHHBIE KPOBOTEUCHHS 13
xemynka (8 vs 0 %, p=0,2). O6mas uactora TpomM003a
pesenmpoBaHHON BeHBI cocTtaBmia 3,4 %. Obparmraer
Ha ce0s BHUMaHue OoJiee BBICOKasi 4acToTa TpoM003a
pesenmpoBanHoi BeHsl B rpynne MBO c IT/1P (9.4 vs
1,8 %, p=0,072). IlocneomnepannoOHHbIC KPOBOTCUCHUS
B 30HE oreparuu HaOmoaanuch y 2 (6,2 %) 00IbHBIX
B rpynne MBO ¢ [TAP u'y 9 (8 %) B rpynme [1JAP. ¥
ofHoro nanuenta u3 rpynnsl MBO c I1JIP kpoBore-
YeHHUE Pa3BUIIOCH Ha (poHE TpoMOO03a pe3enpOBaHHON
BeHbI B coueTanuu ¢ JIBC-cunapomom, 4To mpuBesIo
K JICTaJIbHOMY HCXOZY. Y BTOPOI'0 MaleHTa KPOBOTE-
YeHHE TMPOSBUIIOCH B BHJIE OJTHOMOMEHTHOTO MOCTY-
TUICHUS KPOBH T10 JIPEHAXKaM U3 OPIOIIHOW MOJIOCTH,
OHO OCTaHOBJICHO KOHCEPBATUBHBIMH METOAAMH, U
peunauBoB KpoBoTeueHus: He ObL0. Y 8 (88,9 %)
u3 9 OonpHbIX B rpymnne [1/IP xpoBoTeueHne HOCH-
JI0 appO3UBHBIN XapakTep, YTO ObUIO 0OYCIIOBICHO
MaHKpeaTHYeCKUM CBUILEM, TpudeM y 5 (55,6 %) u3
Hux norpedosanack penanaporomus. Y 1 (11,1 %)
B rpynmne IIJ[P kxpoBoTeueHHne pa3BUIOCH B IEPBBIC
24 4 mocIie oTeparuy.

N3 9 ymepmmx 6onpubx B rpymme [TIP y 1 (10 %)
MAIMeHTa MPUYNHOM JIETAJIBHOTO UCX0/1a OBLIN OCIIOXK-
HEHUSI, CBSI3aHHBIE C COCYTUCTHIM BMEIIaTeIbCTBOM —
TpoM0O03 pe3enUpPOBAaHHON BEHBI C UCXOJIOM B CHH-
JpoM nonuopranHoi Hegocrarognoct. O6a (100 %)
cilydas JeTalbHbIX HcxofoB B rpynne MBO c TP
ObUTH 00YCIIOBIICHBI OCJIOKHEHUSIMH, CBSA3aHHBIMU C
COCYIMCTBIM BMEILIATEIbCTBOM.

Oo6cy:xkaeHue

MynrsruBrcuepainbabie onepanuu ¢ ITJIP sBistores
PEOKUMH XUPYPTUUECKUMH BMEIIATEIbCTBAMU B 00-

30

MBO c 1P/ T1/IP/PD

MVS with PD (n=32) (n=113) ERETL
13 (40,6 %) 40 (35,4 %) o
11 (34,4 %) 37 (32,7 %) ’

2(6,2 %) 4(3,6 %) 0,6
1(3,1 %) 6 (5.4 %) 1,0
0 (0,0 %) 1(0,9 %) 1,0
8 (25,0 %) 13 (11,5 %) 0,055
0 (0,0 %) 4(3,6 %) 0,5
2(6,2 %) 9 (8,0 %) 1,0
0 (0,0 %) 9 (8,0 %) 0,2
2(6,2 %) 9 (8 %) 1,0
13,1 %) 9 (8 %) 0,4
10 (31,2 %) 50 (44,2 %) 0,18
39,4 %) 2(1,8%) 0,07
2(6,2 %) 10 (8,8 %) 1,0

el CTPYKType MaHKPEeaToyoJIeHaTbHBIX PE3eKIINH,
a CciyJaeB JAaHHBIX OMEpaIiii, COTPOBOXKIAIOIIIXCS
COCYIUCTBIMH pE3eKIUsIMH, eme MeHbie [7-9]. B
JOCTYITHBIX HCTOYHUKAX HAMU HE HalJIeHO M0I00HOTO
polia MCCIeI0OBaHUM, I7ie Obl aHATU3UPOBAIUCH OT-
JIEBHO PE3yABTATHI COCYTUCTHIX pe3ekuuid mpu MBO
c I1JIP. B cBs3u ¢ 4yeM Mbl OOBEIMHHIIM OMBIT ABYX
OTEUECTBEHHBIX OHKOJIOTUYECKUX KIMHHUK C LEJBIO
MOJTYYCHHUs] PEIPE3CHTATUBHOTO MaTepualia U u3yde-
HUSI HETIOCPEICTBEHHBIX PE3YJIBTaTOB TAKOTO POAa
OTIepaTHBHBIX BMEMIATENbCTB. YacToTa COCYTUCTHIX
BMetarenbcTB npu [IJIP mo moBoxy omyxomiei pas-
JIMYHBIX OPTaHOB NEPUAMITYIUISIPHOM 30HBI, 110 JIAHHBIM
auteparypsl, kojeonercs ot 11 10 30,3 % [3, 11, 12].
B Hamem uccnenoBanuu 00IIas 4acTOTa BEHO3HBIX
pe3exiuii Bo Beet ctpyktype I[P cocrasuna 13,4 %,
a B ctpykrype MBO c IIJIP — 12,7 %. Cnenyer ort-
METHTB, uTO 21,9 % ciyuyaeB BEHO3HBIX pe3eKLuil B
rpynmne MBO c IT/IP npuxoaunock Ha onepanyu He 1o
MOBOJTY OITYXOJIei OPTaHOB MEPHAMITYIUISIPHON 30HBI.

OOpamtaer Ha ce0si BHUMaHUE ypPOBEHb KPOBO-
notepu B rpymnmne [IJ[P, koTopslil oka3ancs Bbllle,
yem B rpyrrie MBO ¢ [TJIP (1200 (650-2000) vs 500
(400-1550) mm, p=0,007). Ilpu ananuze ¢axTopoB
OBLITO YCTaHOBJIEHO, YTO HAJTMYHE B aHAMHE3E YKENTYXH
(1500 (700-2650) vs 700 (500-800) mm, p<0,001),
HaJIMYUe MeTacTa3oB B iuMdaruueckux y3iaax (1500
(700-2500) vs 750 (525-1675) mi, p=0,027), a Takxke
Hanu4ue nepuHeBpansHoi nuBasuu (1400 (700-2600
vs 750 (600-1500) ma, p=0,041) nocToBepHO yBEIH-
YMBAIOT 00BbEM MHTPAONECPALOHHON KPOBOIOTEPH.
[lo ypoBHIO HanM4yUsi METAcCTa30B B PErHMOHApPHBIX
mumparndecknx ysnax (68,8 vs 59,3 %, p=0,3) u
niepuHeBpalibHOM nHBaznu (62,5 vs 74,8 %, p=0,2) B
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00eux rpymnrmax He ObLI0 3HAYMMBIX OTIHYU. B TO *xe
Bpems B rpynme [I/IP nocTtoBepHo yailie BCTpeyanach
MexaHudeckas xentyxa (77 vs 59,4 %, p=0,047).
BeposTHo, naHaBIM (PaKTOM MOKHO 0OBSICHUTH O0JIee
BBICOKHUI ypoBeHb KpoBonotepu B rpymie IT/IP.

[TankpearomyoneHaIbHBIE PE3EKIIH C BEHO3HBIMHU
PE3EKLUAMU CONPOBOXKIAIOTCS BBICOKOM 4aCTOTOMU
MOCJIEONEPALMOHHBIX OCHOXKHEHUN. [0 maHHBIM
MertaaHanm3a A. Oba et al. [4], mocneonepannoHHbIC
OCJIO’KHEHUSI PETUCTPUPOBAIHCH C YaCTOTOH 110 86 %
ciydaes, ocnoxHenus Clavien—Dindo >3 — no 56 %,
a nerainbHOCTh gocturana 11,5 %. OcHOBHBEIMH
OCJIOKHEHUSMH, CBS3aHHBIMH HEMOCPEICTBEHHO C
Pe3eKIHel CoCy/IoB, SBISAIOTCS TPOMOO3 pe3enupo-
BaHHBIX cOCyOB (2,7-9 %) u panHue (B mepBoie 24 1)
rocieoneparuonasie kpooteueHus (0,5-1,4 %) [3,
5, 13]. B Hammem ucciieioBaHUU YaCcTOTa OCIOKHEHUN
Clavien—Dindo >3 npu [1/IP 6e3 pe3ekinu cMexHbIX
opranoB coctaBuia 32,7 %, TpoM003 pe3epOBaHHbBIX
BEH oTMeueH B 1,8 % cinyuaeB, paHHUE OCIeOnepaIu-
OHHBIE KpoBOTeueHHs 3apeructpuposanbl y 1 (0,9 %)
0OJILHOTO, JICTAILHOCTh cocTaBmiia 8,8 %. Hermo-
CPEICTBEHHBIE NCXOIbl OTIEPATUBHBIX BMEIIATEIHCTB
B HaIlleM UcCleqoBaHuy y 001pHBIX ¢ [1JIP, B memom,
COOTBETCTBYIOT JIUTEPATYPHBIM TAHHBIM, UTO, B CBOIO
o4epesib, AeJaeT MPaBOMOYHBIM UCTIOIH30BAHNE UX B
Ka4eCTBE TPYMIIHI CPABHEHHUS.

Mynsrusrcuepanbsble onepanuu ¢ ITJIP —penkue
U TPAaBMaTUYHbBIC BMEIIATENIbCTBA, KOTOPHIE COMIPOBO-
JKIAIOTCSI BHICOKOW Y4acTOTOM MOCIEONEepalluOHHbBIX
OCJIOKHEHUH, gocturammux 72 %, u nocieonepa-
LHUOHHOM JieTanbHOCTH A0 25 % [7-9]. Ilpu nanHbIX
OTIepaIisix MOXXKET BO3HUKHYTh HEO0OXOJAMMOCTH B
PE3EKIINHU COCY0B, UTO TOBBIMIAET PUCK OCIOKHEHUN
1 netanbHOCTH. 10 MaHHBIM HaIero nccieao0BaHus,
cocynucteie pe3eknuu B rpymnme MBO c [1/IP BwI-
nonHsUch B 78,1 % 1o moBoay omyxoJsielf OpraHos
nepuamMITysuIsipHoi 30Hb1, Yy 21,9 % G0OJBHBIX — 1O
MOBOAY OMyXOJIeH OpraHoB 3a MpeAeiaMu JTaHHOU
AHATOMHUYECKON CHCTEMBI.

[Ipu cpaBHEHUN KIMHHUKO-IeMOTpadUIecKux Imo-
kaszaresneid B rpyme IIJ[P noctoBepHo vailie npoBo-
nunack HAXT. BepodaTHo, NpUYKUHOMN 3TOTO SABJISIETCS
TOT (aKT, 9TO (PU3UUECKO CTATyC MAIMEHTOB B TPYIIIE
MBO c ITJIP 3na4urmo yarie oreHuBacs B 2—3 6a-
na o mkane ECOG, 4to, BUIUMO, IPEMITCTBOBAJIO
nposenennio HAXT. Kak uzBectno, HAXT moxer
BJIMSATH HA PA3BUTHE MTOCICONEPAIMOHHBIX OCIOKHE-
Huit mocie [1J[P. S.L. Zetterval. et al. [14] u3yunnu
BJIMISTHUE Pa3HBIX BUJIOB HE0AIHFOBAHTHOM Teparvu Ha
pa3BHUTHE TTAHKPEATHYECKOTO CBUINA U BBISIBHIIH, YTO
y nanueHToB, noyy4yaBimnx HAXT, yactora BO3HUK-
HOBEHHS TTAHKPEATHUECKUX CBUIIEH Oblila CHI)KEHA.
JlaHHBIC pE3yNBTaThl OATBEPKICHBI B METaaHAIIN3E
S.K. Kamarajah et al. [15], koTopsie moka3ayiu, 4To
HEO0abIOBAaHTHASl XUMUOTEPAIHS CIIOCOOCTBYET (Bu-
OpO3UPOBAHUIO MOKEITYIOYHOM KEeJIe3bl U CHUKESHHIO
YaCTOThI MAHKPEATUYECKUX CBULICH.

JocroBepHsbie pa3nuuus 1o auametpy BupcyHrosa
nporoka u yactore nposeneHus HAXT, BeposiTHo,

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(2): 26-33

CII0COOCTBOBAJIM TOMY, YTO ITAHKPEATHIECKIE CBHIITH B
rpyrme MBO c [TJIP Berpewanmcs gare (25 vs 11,5 %,
p=0,055), X0Ts pa3nu4ust HE AOCTUTIIN CTaTHCTHYE-
CKOM JOCTOBEPHOCTH. B 11€J10M, HENMOCPEACTBEHHBIE
HCXOJIbI OIEpaluii B 00SHX TPyIIax BhINISISAT COMO-
CTaBUMBIMH, MTO3BOJISIOIUMHI FOBOPUTh O MPUEMIIE-
Mmoit mepenocumoctu MBO c¢ II/IP ¢ cocymucteiMu
BMEIIATEIILCTBAMH.

CpaBHHUBaeMble TPYMIBI HE UMEIN 3HAYMMBIX
pasIuyYMii IO BUJAM PE3eKIUH COCYIOB M MX IUIa-
CTHKH, a TAKXKe 10 MPOTSHKEHHOCTH TUPKYIISPHBIX
KpaeBBIX pe3eKnnid, omHako B rpynmne MBO ¢ ITJIP
Habmromanack Oojiee BhICOKas dacToTa TpoMOo3a
pesenupoBanHoi BeHBI (9,4 vs 1,8 %, p=0,07). Be-
POSITHO, IPUYUHON TOTO, YTO PE3YJBTAThl HE ObLIN
CTaTUCTUYCCKH 3HAYHMMBI, SIBJISICTCSI Majiasi BHIOOpKa
oospHbIX B rpynmne MBO c I1/IP, B cBsi3u ¢ yem He-
00X0IMMO JTaTbHElIIIee HAKOIUICHNE KIIMHUYECKOTO
Marepuana. TpoM003 pe3ennpoOBaHHON BEHBI SBIISETCS
TPO3HBIM OCIIOKHEHHUEM, KOTOPBI MOYKET IPUBOIUTH
K JetanpHOMY ncxony B 70 % ciydaes [3]. B namem
uccnenoBanuu 66,7 % O6oxpHBIX B rpynmne MBO c
TIJIP ¢ TpoM0030M pe3erupoOBaHHON BEHBI YMEPIIH B
MIOCJIEOTIEPAIIMOHHOM TIEpHOJIE.

O0pariaer Ha ceOsi BHUMaHUE YaCTOTa UCTUHHOM
WHBA3UU OIMYXOJIM B BEHBI, KOTOpAsi MPU TUCTOJIOTH-
YECKOM HCCIIC0BaHHUH MTOATBEPKCHA B rpyrie MBO
¢ [IIP B 64,5 %, B rpynmne IIJIP — B 71,7 % cnyuaes,
pasnuuns He OBUTM CTaTUCTUYECKH 3HAYUMBbIMU. B
KPYITHOM CHCTEMAaTHYeCKOM 0030pe W MeTaaHaJn3e
E.S. Zwart et al. [ 16], BxirouaromeMm 2 216 BEHO3HBIX
PEe3eKIni MpU pake MOMKETyIOTHON JKeJe3bl, Mo-
Ka3aHO, YTO MCTUHHAS WHBA3Us OIYXOJH IMPH TaTo-
MOP(OIOTHIECKOM HCCIIEIOBAHUY TTOITBEPIKIACTCS
B 64,6 % ciyuacs.

ITo pe3ynbraTtam TaHHOTO UCCIIEIOBAHUS HAM OBLIO
HEOOXOJMMO BBISIBUTH BO3MOXHBIE 0COOCHHOCTHU
nocneonepanuronHoro Teuenust MBO c IT/IP, compo-
BOXKIAFOIINXCS COCYIAMCTBIMH PE3EKINAMH, 8 TaKKe
MOKa3aTh NEPEHOCUMOCTb JIAHHBIX orepauuil. B 1e-
JIOM, Ha OCHOBaHHY MOJTYYEHHBIX PE3YIIGTATOB BITOJTHE
000CHOBaHHO TOBOPUTH O IPHEMIIEMOH MEPEHOCHMO-
CTH TaKOTO POJia OTIEPAIid IPH YCIIOBUH BBITIOIHEHHUS
UX B CIICIHAIM3UPOBAHHBIX IIEHTpaX. be3ycioBHO,
HEOOXOAMMBI JIAJIbHEHININE U3yUCHUE OTIaJICHHBIX
PE3YJIBTaTOB U BBIBICHUE OHKOJIOTHUYECKO 000CHO-
BaHHOCTHU CTOJIb TPABMATUYHBIX BMEIIATEILCTB, YTO
OyZer oTpakeHO B OyayIInx padoTax.

3akaouenne

Pe3exmmu BOpoTHOMU W/MTH BepXHEH OpbDKECTHON
BCHBI TP MYJIBTUBHUCLCPAJIBHBIX OIl€paludaX C IaH-
Kpearolyo[cHAIbHON Pe3eKIuel TeMOHCTPUPYIOT
TEHJICHITUIO K POCTY YaCTOThI TPOMO03a pe3eIUpOBaH-
HOTO cocyra 110 9,4 %, 1Mo CpaBHEHUIO C PE3CKIUIMU
BOPOTHOM /WK BEpXHEH OpbKECUHON BEHbI BO BpEMSI
MaHKPeaTo1yoIeHATbHON pe3eKunu 0e3 pe3eKInu
CMEKHBIX OpPIraHOB, YTO HEOOXOIMMO MMETh B BUAY
NPY TIIAHUPOBAHUH M BEJICHUH MO CIICONIEPAIIMOHHOTO
NepuoJIa JJAHHON KaTeropyuu MalueHTOB.
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PE3YNbTATbI XUPYPITMYECKOI'O JIEYEHUA BOJIbHbLIX
HEMEJIKOKJIETOYHbIM PAKOM JIETKOIo
C HEOAOBIOBAHTHOM CUCTEMHOW TEPAMUEW. MUNTOTHOE
OAHOLUEHTPOBOE PETPOCIMNEKTUBHOE UCCJIEOOBAHUE
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2Otpen abgomuHanbHol oHkonorum MHetutyta xupyprun ®rA0Y BO PHAMY um. H.W. TMuporosa
Poccus, 117997, r. Mocksa, yn. OctpoBuTSAHOBA, 1
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AHHOTauus

Llenb nccnepoBaHus — oueHka 3pHEKTUBHOCTU XMPYPIUYECKOrO NEYEHNst BOMbHbLIX HEMENKOKMETOYHbIM
pakom nerkoro |-l ctagun, nony4YnBLLIMX HEOAOBIOBAHTHYIO CUCTEMHYK XMMUOTEPANWIO UM XMMUOVMMY-
HoTepanuio. OueHka 0COBEHHOCTEN PEHTIEHONOMMYECKNX M NaTOMOPONOrMyeckMx OnyxoreBbiX OTBETOB
Ha neKapCTBEHHbIV KOMMOHEHT neveHns. MaTtepuan u metoabl. B nccnegoBaHve BknoveHo 22 nauneHTa
C HemerKokneToyHbiM pakom nerkoro [IB, IIIA v [lIB cTaguun, nony4mBLUMX HEOALABIOBAHTHYIO CUCTEMHYIO
Tepanuio B nepuog ¢ Mmas 2022 no uoHb 2024 r. 13 aHanmanpyemon rpynnbsl 12 60nbHbIM NpoBeaeHa nnatu-
Hocofepxalas xuMmoTepanus, rpynna HeoXT, 10 — XxuMrmoMmMmyHOTepanus ¢ BKIoYeHneM nembponmsymaba —
rpynna HeoXWT. CpegHee 4ncno npoBOOUMbIX KYPCOB COCTaBuno 4 B kaxgown rpynne. B pagukanbHom
aHaToMu4eckoMm obbeme pesekummn nerkoro onepmupoBaHo 7 6onbHbIX U3 rpynnbl HEOXUT 1 12 13 rpynnbl
HeoXT. Pe3ynbTathl. PeHTreHonornyecku nonHas perpeccms Habnoganack y 1 6onsHoro na rpynmnsl HEOXUT,
yacTuyHasa perpeccus npeobnagana B o6eunx rpynnax —y 6 13 10 6onbHbix 13 rpynnbl HEOXUT ny 7 ns 12
13 rpynnbl HeoXT. MonHbIM naToMopdonormiyeckuini oTBeT oTmedeH y 3 13 10 6onbHbIX M3 rpynnbl HEOXNT
ny 2 n3 12 6onbHbIX 13 rpynnbl HeoXT. OTMevanock npeobrnagaHne No63KTOMMM Kak OCHOBHOro obbema
aHaTOMMW4ecKoW pe3ekunn nerkoro B 06eunx rpynnax: y 5 6onbHbIx 13 rpynnbl HeOXAT n 'y 10 u3 rpynnbl
HeoXT. U3 Bcen rpynnbl no6akTomuii 60 % BbINONHEHbI B GpoHxonnacTnyeckom BapmanTe (9 u3 15). Mo-
creornepaLnoHHbIe OCNOXHEHUS 3addNKCMPOBaHbI Y 2 60nbHbIX 13 rpynnbl HEOXUT ny 4 n3 rpynnbl HeoXT,
CcocTaBMB B 00LLeN rpynne pagvkanbHbix onepauni 31,6 % (6 13 19). NocneonepaunoHHas neTanbHOCTb B
obuwen rpynne pagukanbHbix onepauuni coctasuna 5,3 % (1 n3 19). nutenbHOCTb Nneproaa HabnogeHus
coctaBuna 25,2 mec. Bce oneprpoBaHHble 60nbHble, 6€3 yyeTa NocneonepaLMoHHON NETaNbHOCTU, XUBbI.
BespeuvanBHasa 2-neTHAS BbbRKMBAEMOCTb B OOLLelN rpynne pagukanbHbix onepaunn — 77,4 + 15,2 %.
MporpeccupoBaHne 3aperncTpnpoBaHo y 2 60mbHbIX U3 rpynnbl HeOXT Yyepe3 5 n 16 mec nocrne onepaunu.
3akntoyeHune. HeoagbloBaHTHas cuctemHas Tepanus siernsieTca 6e30nacHbIM 1 MePCNeKTUBHBIM METOL0M
KOMMIEKCHOro neyeHunst 60nbHbIX MECTHOPACNPOCTPaHEHHBIM HEMENKOKIIETOYHbLIM PakoM Nerkoro. Xvpyp-
TMYECKUA KOMMOHEHT OTNIMYAETCH BbICOKOM YaCTOTOW OPraHOCOXPaHSIOLLMX BMELLATENbCTB, HeYBENMYEHHON
YaCTOTOM OCIMOXHEHWIN 1 YOOBNETBOPUTENbHBIMU OTAANEHHbIMKU pe3ynsratamu. [lonyyeHHble npenBapu-
TenbHble JaHHble CONOCTaBUMbI C AaHHLIMW, UMELLMMUCS B MUPOBON nutepatype. OfHO3HaYHbIE BbIBOAbI
TpeOyloT AanbHeNLLIEero HaKkoMMeHns onbitTa U NpoBeaeHnst 6ornee 06GbEMHOrO NCCreaoBaHNs.

KnioyeBble croBa: HeoaabLOBaHTHAaA XMMUOTEpPanusi, HeoaabBaHTHasi XMMMOMMMYHOTepanusi,
HEMEJIKOKINETOYHbIN pakK JIerkoro, Xupypruyeckoe rie4eHune, o63KTOMUS.
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SURGICAL TREATMENT OUTCOMES IN PATIENTS
WITH NON-SMALL CELL LUNG CANCER TREATED
WITH NEOADJUVANT SYSTEMIC THERAPY.

A PILOT SINGLE-CENTER RETROSPECTIVE STUDY
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Abstract

Objective: to evaluate the effectiveness of surgical treatment in patients with stage II-Ill non-small cell lung
cancer, who received neoadjuvant systemic chemotherapy or chemoimmunotherapy, as well as to assess
radiological and pathological tumor responses to drug therapy. Material and Methods. The study included 22
patients with stage IIB, IlIA and IIIB non-small cell lung cancer, who received neoadjuvant systemic therapy
in the period from May 2022 to June 2024. Of these patients, 12 received platinum-containing chemotherapy
(neoChT group) and 10 received chemoimmunotherapy including pembrolizumab (neoChIT group). The
median number of therapy courses was 4 in each group. Radical surgery was performed in 7 patients from
the neoChlT group and in 12 patients from the neoChT group. Results. Radiological complete response was
observed in 1 patient from the neoChIT group, and partial response in 6 patients from the neoChIT group
and in 7 patients from the neoChT group. Pathological complete response was observed in 3 patients from
the neoChIT group and in 2 patients from the neoChT group. Lobectomy was the most common type of
lung resection in both groups: in 5 patients from the neoChIT group and in 10 from the neoChT group. The
majority of patients (60 %, 9/15) underwent sleeve lobectomies. Postoperative complications were recorded
in 2 patients from the neoChIT group and in 4 from the neoChT group. Postoperative mortality in the group of
radical surgeries was 5.3 % (1 out of 19). The follow-up period was 25.2 months. All patients who underwent
surgery, excluding postoperative mortality, are alive. The 2-year recurrence-free survival rate was 77.4 £ 15.2 %.
Disease progression 5 and 16 months after surgery was observed in 2 patients from the neoChT, respectively.
Conclusion. Neoadjuvant systemic therapy is a safe and promising approach in the treatment of patients with
locally advanced non-small cell lung cancer. The surgical component is characterized by a high frequency of
organ-preserving interventions, a non-increased frequency of complications and satisfactory long-term results.
The preliminary data obtained are comparable with the available data in the world literature. Unambiguous
conclusions require further accumulation of experience and more extensive research.

Key words: neoadjuvant chemotherapy, neoadjuvant chemoimmunotherapy, non-small cell lung cancer,
surgical treatment, lobectomy.

Beenenne

CoBpeMeHHas cTpaTerus JISICHHS O0THHBIX MECT-
HOPAaCIPOCTPAHCHHBIM HEMEIKOKICTOUHBIM PAKOM
nerkoro IITAN2-IIIB ctaguit npu miaHupoBaHUU
XUPYPTUYECKOTO JISICHUS IPEATIONIaraeT MPOBEICHUE
HeoaabIOBAaHTHOW cucTeMHoM Tepanuu [1]. [Tocen-
HSIS MOYKET TIPOBOIUTRCS U TIPU O0JIee PAHHUX CTATHSIX
(IB-IITAN1), T.e. B Tex ciayuasx, KOTAa MPeayCcMO-
TpeHa aJlbloBaHTHas XuMuotepanus [2, 3]. CornacHo
JIByM METaaHaJIM3aM, OCHOBaHHBIM Ha 15 panmomu-
3UPOBAHHBIX U 29 OPUTHHAIBHBIX HCCICHOBAHUSIX
3((HEeKTUBHOCTH HEOABIOBAHTHOW XUMHOTEPAITHH
IJIATHHOCO/ICPKAIUMH Jy0JieTaMu, He3aBUCUMO
OT CTaJNM, OTMEUEHO JOCTUXEHUE B 5,5 % ciayuyaen
TTOJTHBIX TTATOMOP(]OIIOTUIECKUX OTBETOB M yiTydIlIe-

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(2): 34-45

HUE B a0COJFOTHBIX 3HAYECHUSIX OOIEi S-IeTHEN BbI-
KUBAEMOCTH Ha 5 %, TI0 CPaBHCHHIO C HHUITHAIHHO
XUpyprudeckum yieuenuem [4, 5]. MaterpupoBanme
UMMYHOTEpPANUU B OHKOJIOTHUECKYH MPaKTUKY
MO3BOJIMIIO U3MEHHUTh yCTOSBIIYIOCS Tapagurmy
HE0aIbIOBAaHTHOTO MOAX0a. B paHIoMH3UPOBaHHBIX
uccnenopanusx Keynote-671 u ChekMate-816 mo-
ka3aHa 3(pPeKTUBHOCTh KOMOMHAIIUU WHTHOUTOPOB
MMMYHHBIX KOHTPOJIHBIX TOYEK C TUTATHHOCOIEPIKa-
MU AyOeTaMu B HE0aIbIOBAHTHOM PEKHIME B BUIE
YBEJIMYCHUS YACTOTHI TIOJTHBIX TAaTOMOP(OIOTHIECKUX
oTBeTOB 10 18-24 %, nocTkeHus ABYXJIETHEH 00-
el BepKuBaeMocTu 10 80—-82 % u 6eccoObITHI-
HOW 110 62-64 % [3, 6]. B 2022 . H. Wang et al. B
MeTaaHaause, BKirouapiiem ooiee 1 000 OONBHBIX,
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MOJIYYUBIINX HEOATbIOBAHTHYIO UMMYHOTEPAIHUIO B
KOMOMHAIINU C XUMHUOTEPAITHE, TPOIEMOHCTPHUPOBA-
i 35,3 % monHbIX MaToMOp(OIOTHYECKIX OTBETOB
[5]. [TonHbI# MaTOMOPQOIOTHUSCKUN OTBET OIYXO0JIH
Ha HEOAIbIOBAHTHOE JICUCHUE PACCMATPUBACTCS KaK
MepBUYHAs KOHEYHASI TOUKA M KaK CyppOTraTHBIA Map-
Kep, KOpPEIUPYyIOMUid ¢ 00IIei BEDKHBAEMOCTBIO,
HE3aBUCHUMO OT HHIYKIIMOHHOU cXeMsl [6, 7]. B aToif
CBSI3U XMMUOMMMYHOTEPAIHS, IO3BOJISIONIAS TOCTHYb
OoJbIIei YacTOTHl TAaTOMOP(OIIOTUIECKUX OTBETOB,
paciieHrBaeTcsl SKCIepTaMu Kak 0oJiee TpeArnodTH-
TeJbHAs OMIUS MO0 CPAaBHEHHUIO C HEO0a bIOBAHTHOM
XuMuoTepanuei [8], naxe HECMOTpPsI HA OTCYTCTBHE
OKOHYATEINIbHBIX JIAHHBIX TI0 MMATUJIETHEH OOIIe BbI-
YKUBAEMOCTH JIJIsl TAHHOMW JIEYe0HON CXEMBI.

Xupyprudeckasi oneparusi mocjie Heoa bIOBaHT-
HOTO JICUEHHUs MpEeroyiaraeT psj JUCKYCCHOHHBIX
aCMeKTOB, & UMEHHO: ONTUMAJIbHBINA CPOK MOCIIE IO0-
CJIETTHETO Kypca TepanuH, TeXHUIecKas CI0KHOCTb,
BO3MOYXHOCTh MHHH-MHBA3UBHOTO TOCTYTa, YacTOTa
KOHBEPCHI JOCTYI1a, BO3MOKHOCTH KOHBEPCUH 00beMa
oriepanuu U3 OOJIBIIEr0 B MEHbINHUH Oe3 yuiepOa
JUTS. PAIMKAIBHOCTH, YaCTOTa MOCIEONePAIMOHHBIX
ocoxkHeHNH. OOCYKTA0TCSI BO3MOXKHOCTH TIEpEBOIa
OOJILHOTO M3 HCXO/IHO HEPE3eKTa0CIbHOTO COCTOSTHUS
B pe3eKTa0eIbHOE U OTepallysi B HOBBIX)» TPAHHIIAX
[8], a Takke HEOOXOUMOCTh OTIEPAIHU B CIIydae
PEHTTEHOJIOTUYECKOTO M TOJIHOTO MaToMopdoiio-
TUYECKOTO OTBETA MPH OTCYTCTBHH PE3UAYyaJbHOM
OITyXOJIM. AKTYaJIbHOCTb ITPOOIEMBbI TOAYEPKUBACTCS
yK€ UMCIOIINMUCS AaHHBIMU 10 3P(EKTUBHOCTH
MMMYHOTEpAIHH B HE0aTbIOBAaHTHOM JIEYEHUH 0OITh-
HBIX HEMEITKOKJIETOUHBIM pakoM Jierkoro (HMPII). B
HACTOSIIIEM HCCIIEJOBAHNHU MPEJCTABIEH MUJIOTHBIH
aHallu3 XUpyprudeckoro JyieueHus: 6onpHeix HMPJI
rocJie HeoapIoBaHTHOM xumuoTtepanuu (HeoXT) u
xumuonMmyHoTeparnus (HeoXT).

Heas uccnenoBanus — oueHka 3QHEKTHBHOCTH
XUPYPrUYECKOTO JIEUYCHUST OOJBHBIX HEMEIKOKJIe-
TOUHBbIM pakoM Jyerkoro II-III craauu, moayuuBLIINX
HEO0aIIOBAHTHYIO CHCTEMHYIO XUMHUOTEPAITHIO WIIH
XUMHOUMMYyHOTepanuoo. OneHka ocobeHHOCTeH
PEHTTEHOJIOTHYECKUX M MaToMop(orornyeckux
OITyXOJICBBIX OTBETOB Ha JICKAPCTBEHHBIN KOMITOHEHT
JICUEHUSI.

MarepuaJj 1 METOAbI

[IpoBeneH peTpoCEeKTUBHBIN aHAJIN3 NAllMeHTOB
C MECTHOPACHpPOCTPAHEHHBIM HEMEJIKOKIETOUYHBIM
paKoOM JIETKOTO, KOTOPBIM ObliIa TPOBEZICHA HE0ATBIO-
BaHTHAs TEpamus ¢ mocieayromei oneparueii B 'bY3
MMKI] «Kommynapka» JlemapramenTa 31paBooxpa-
HeHus ropoga Mocksel B iepuoz ¢ Masi 2022 1o utoHb
2024 1. Drar 1ekapcTBEHHOTO JICUCHHS TTPOBOIHJIICS B
JTHEBHOM cTarmonape Llentpa amOymaTopHOH OHKOJIO-
TUYECKON MOMOILHU, XUPYPTUUECKUN 3Tal — B OT/ele-
Huu TopakaibHoi oHkonorun MMKI] «Kommynapkay
J3M. Kputepun BriroueHus B riccienoanne: HMPII;
craaus onyxonu II u III; e menee 3 xypcoB HeoXT
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nmn HeoXUT; ECOG craryc 0—1; orcyTcTBHE akTH-
Bupyromux mytaruii EGFR/ALK/ROS1 nipu ameno-
TeHHOM THCTOJIOIMYECKOM BapHaHTe; IUIAHUPOBAHUE
XUPYPrUYECKOro jeueHus. B kauecTBe MOKa3aHUi K
HEO0aIbIOBAHTHOM Tepamuu paccMaTpUBAJINCh: pac-
npoctpaHeHHOCTh onyxonu IITAN2-ITIBN2; N2 —
WHIIAJICHTAIBHBIA WM TOTEHIIMAIBHO PE3eKTadeib-
HBI BapHaHT, C pa3MepoM y3ia He Oonee 3 cM, Oe3
MIPU3HAKOB MEPUHONIATIBHOTO POCTA, OTHOYPOBHEBOE
nopaxenue; [IB—IIIAnonN2 pacnpocTpaHeHHOCTb
OIlyXOJIN B CIIy4ae IUIAHUPOBAHUSI THEBMOHIKTOMUU
WM €€ BBICOKOW BEPOSTHOCTH.

[Tomumo cTanmapTHOro 1a0OPATOPHOTO U HH-
CTPYMEHTAJIBHOTO 00CIeIOBaHMS MALUEHTAM BBbI-
nonHsanucek II9T-KT nu MPT romnosHoro mosra.
MenuactuHanbHble JUM(aTHUYCCKUE y3JIbl 00s13a-
TEJILHO HMCCIEAOBAINCH MOP(OIOTHIECKH B cydae
nofo3penus Ha N3 u nipu auddepeHmanpHol 1ua-
THOCTHKE C peakTUBHBIM JuMpanenntom. Kpurepu-
SIM BKJIIOUEHHS COOTBETCTBOBaiO 22 mamuenTta: 12
MIPOBE/IeHA HE0aAbIOBAHTHAS XUMHUOTEpanus (Tpymnmna
HeoXT) n 10 — HeoagbrOBaHTHASI XUMHOUMMYHO-
Tepanus ¢ BKIIOYEHHEeM NemMOponnzymabda (rpymnma
HeoXUT).

Jlu3aiiH uccnenoBaHus NpeICTaBlIeH Ha puc. 1, u3
KOTOPOTO CJIEAYET, YTO OAMH naueHt nocie HeoXUT
OTKa3aJICs OT OTepaIlit, TOCKOJIBKY IMeI 00bEKTHBHBIH
TIOJTHBIH KIIMHUYECKUH OTBET OIMyX0IH. J{ByM OOJIBHBIM
OBUTH BBIMOJIHEHBI SKCIIJIOPATUBHbIC ONEPaIlii BBUIY
MHTPAOIIEPALIMOHHOT0 HH(APKTA U HEEPEHOCUMOCTH
OIHOJICTOYHOHN BEHTW SN, Takum o0pazom, 3 22 ma-
[IMEHTOB B 00beMe aHATOMUYECKOH PE3EKIHHU JIETKOTO
onepuposano 19 (12 mocne neoXT u 7 nocne HeoXUT).
AZIPIOBAaHTHOE JICUCHUE MPOBEACHO 2 MalHUEHTaM:
aqbIOBAaHTHASS UMMYHOTEpAIUs MeMOpoIm3yMadoM
(n=1), axproBanTHas JydeBas Tepanus OOIBHOMY C
nepcuctupyonmmu ypN2 meractazamu (n=1).

CpaBHHBaeMbIe TPYIIIIBI ObLTH COATAHCHPOBAHBI IO
OCHOBHBIM XapaKTePUCTHKAM, 3HAYUMBIX Pa3Ininii He
obw10 (Tab. 1). CieayeT OTMETUTD IPEUMYITICCTBEHHO
PD-L1 no3utuBHEIE cy4an, IpU 3TOM THIIEpIKCIIpec-
copsl (PD-L1>50 %) coctaBunu 9 % Bo Bceii rpymnme
HEoaIbIOBAaHTHOHU Tepanuw. [Ipeobiamanu kareropun
T3 u, coorBercTBeHHO, [IIA cTagnu B 0b6enx rpymnmax.
YacTtoTa MeIUAaCTHHAJIBHOTO METAacTa3MpPOBAHUS
(N2) B rpynne HeoXUT cocraBuna 30 %, B rpynmne
HeoXT — 58,3 % u B o0111e# rpyTine Heoa bIOBAHTHOM
tepanuu — 45 %.

B rpynme nHeo XU T neueGHbI MPOTOKOI BBITIOTHEH
BCEM IALMEHTaM IOJHOCTBIO, IPOBEACHO 4 Kypca
o cxeme: makiurakcen 175 mr/m?, B 1-i gedp +
kapooruiatua AUC 6, B 1-ii neHp + nemOpoan3ymad
200 wr, B 1-it nens. UnTepBan 21 nenp. Xupypruue-
CKO€ BMEIIATEIbCTBO MPOBOAMIOCH B MHTEpBaje 4—0
HE/JT TTOCIIe TIOCTIETHETO BBE/ICHUSI.

B rpynme HeoXT Takxke BCe NAUUEHThI MPOLIU
HOJIHBIN Kypc JieueHHst: 9 00JIbHBIM Ha3HAYEHA CXeMa!
naxiuTakcen 175 mr/m?, B 1-i qeHp + kapOoriaTiH
AUC 6, B 1-ii nenb, c uATEpBaJIOM B 3 Hen. J[Bym maru-
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ECOG 0-1
EGFR/ALK/ROS1
mut- 22
TalHeHTa/22
patients

HeoXT/neo
ChT 12

HeoXIHT/neo

ChIT 10

OnepHpPOBaHEY/
Operated 9

OnepHpoBaHE/Operated
' 12 |

PanHratpHO
onepHpoBaHsr/radicall
y operated 7

DKCILIOpALHA 110

PanukaisHO
(YHKIHOHATEHEIM

omepHpoBaHbL/radically
operated 12

ATBIOBAHT OMIHOHATEHO
UT/XT+IT/optional
adjuvant IT/ChT+RT n=2

€HTaM C aJICHOKapIITHOMOH JIETKOTO MPOBEICHA CXeMa!
nemetpekcen 500 mMr/m?, B 1-it 1eHb + kapOoriaTuH
AUCS, B 1-#1 neHb, ¢ UHTEPBAJIOM 3 HEHd, OTHOMY
0onbHOMY — BUHOpENbOUH 25 Mr/m?%, B 1-it neHp +
kapoorutatua AUCS, B 1-11 1eHb ¢ UHTEpBaIoM 3 HE/l.
Cpennee 4ncio MPOBOAUMBIX KYPCOB COCTaBHIIO 4 1
BapbUpOBAJIO OT 3 710 8.

OOBEKTUBHBIN OTBET OMYXOJIM Ha JIeYEHUE OIle-
nuBajics no RECIST 1.1. ITaromopdonoruueckuii
OTBET OITyXOJIM OLICHUBAJICS I10 CICAYIOMINM KpUTE-
pYSIM: TIOJTHBIN TaTroMopdonorndeckuii orBet (pCR —
pathologic complete response) — OTCYTCTBHE BHJIU-
MBIX OITyXOJIEBBIX KJIETOK B TIEPBHYHON OIMYXOJNH U
pErMoHapHBIX TUM(ATHUECKUX y3J1aX; BEIPAKEHHbIH
natomopdorormuecknii otBer (MPR — major patho-
logical response) — <10 % pe3uayanbHBIX BUAMMBIX
OITyXOJICBBIX KJIETOK B IMEPBUYHOW OMYXOJIH H pe-
THOHAPHBIX JTUM(pATHYECKUX y3J1aX; BCe OCTajJbHbIC
Cllydad HEMOJHOTr0 MaToMOp(OIOrnIeckoro OTBera
OIlyX0JH, He nomnajatomue nox kareroputo pCR u
MPR, oniernBanuch kak orcyTcTBHe oTBeTa (NR —no
response).

CrarucTuiyeckuil aHaJIU3 IPOBOIMICS C MCIOJb-
30BaHMEM MPOTpaMM CTaTHCTHYecKoro makera SPSS
(IBM®SPSS®Statistics v.26). [Ipumensiuce: napa-
MeTpuueckue (t-kpurepuit CThIOICHTA) U HEMapame-
tpuaeckue (Kruskal-Wallis) MmeTozp!, anamu3 Tadmmi
conpspkenHoctu (x> [Tupcona, Tounslii Mmeton durre-
pa). BeokuBaemocts onienuBanack no Kaplan—Meier.

PesyabTarbl

Pe3ynbrarhl OlEHKH PEHTTEHOIOTHYECKOTO OTBETA
OITyXOJIM Ha HE0aIbIOBAHTHYO TEPAITHIO U TIOCIICOTIe-
PpaIOHHBIN TAaTOMOP(HOIOTHYECKHUIA OTBET IIPEACTaB-
neHsl B Tadi. 2. IlporpeccupoBanue 3a00IeBaHUS U
3¢ dEeKT «IICEeBIONPOrpeccuny He oTMedannuch. OTka3
MAUEeHTKH OT omnepauuu (n=1) ¥ dKcIoparuBHas
TOpakoTOMHSI 0e3 OMOICHUU OCTaBILEHCS OMyXOJU
(n=1) He TO3BOJMIN OICHUTH MCTUHHBIN MAaTOMOP-
(homormueckuit OTBET.

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(2): 34-45

npHgHHaM/exploration

for functional reasons/
2

OTKa3 60IBHOTO OT
OIePALHH 10
TPHYHHE [TO;THOTO
oTBeTa
oImyxo1H/The

patient's refusal to
undergo surgery
due to the
complete response
of the tumor

Puc. 1. bnok-cxema
nccnenoBaHus.
lMprmevaHwve: pucyHok
BbINOSIHEH aBTOPaMU
Fig. 1. Research flowchart.
Note: created by the authors

CoOTHOIIIEHHE PEHTTCHOIOTHYECKUX U TTaTOMOP-
(oornYecKux OTBETOB OITYXOJH Ha TEPAIUIO Tpe-
ctaBieHo B Ta0n. 3. Bce Mopdomorndyecku moHbIe
otBeTHI (PCR) 11 6 u3 8 GombIuX MOPGHOIOTHIECKUX
otBeToB (MPR) cooTBeTcTBOBaNN YacCTUUHOM pe-
rpeccuu omyxonu. [lanenTs! ¢ 0TCyTCTBUEM 3HAUH-
MOTO MOP(OJIOTUIECKOTO OTBETA OAMHAKOBO YaCTO
HaOJFOATUCh B TPYIIaX ¢ YaCTUIHOW perpecchuei
u crabunmzanuei onyxonu. [loHwkeHue cTaanu B
pe3yasTare HeoaIbIOBAHTHOT'O JICUECHHS TIPEICTABICHO
B Ta01. 4.

Cpennee 4HCIO MCCEKAEMBIX NTHM(aTHIEeCKUX
y3710B ypoBHst N1 u N2 (6osiee 20) mocTarodHo Jijis
KOpPpEKTHOTO cTanupoBanus. Cpelu BBIMOJTHEHHBIX
onepauuii OTMEYaIHCh Mpeodiaganue J00IKTOMUN
KaK OCHOBHOTO 00bE€Ma aHaTOMHYECKOW PEe3eKITNH
JIETKOTO ¥ BBICOKAsI 4YaCTOTa KOMOMHUPOBAHHBIX BMe-
maTesbCeTB (Tadl. 5). AHaIM3 KOMOWHUPOBAHHBIX OITe-
pauuii, K KOTOpbIM OTHECEHBI M OPOHXOIUIACTHYECKHE
JIOOPKTOMUH, TIPEJICTABIICH B TaOII. 6.

CtpykTypa OpOHXOILIACTUICCKUX JIOOIKTOMHUHN U
HX JIOJIsI OT OOIIET0 YHCIIa JJOOIKTOMUI ITPE/ICTABIICHBI
B Tabn. 7 B pacdere Ha OOMIYIO TPyMIly HEOATBIO-
BaHTHOTO JiedeHns. Kak crmemyer u3 Tabnuibl, 9 u3
15 1002KTOMMIA BEITIOJTHEHBI B OPOHXOTUTACTHYIECKOM
Bapuante. Y 4 u3z 9 OGonpHBIX OPOHXOIUTACTHKA CO-
gyeTagach ¢ pe3ekiuei serouHoi aprepuu. Ha puc.
2 u 3 npencTaBlIeHbl PE3EKIMOHHBIN U PEKOHCTPYK-
THBHBIN 3Talbl BEpXHEH OPOHXOAHTHOTIIACTHYECKOM
JIOOPKTOMUH CIIpaBa.

YacToTa OCIOKHEHUH MEXIY TPYIIIaMHA XUMHO-
MMMYHOTEpanuu u xumuorepanuu npu RO omepa-
IIUSX TOCTOBEPHO HE OTIMYANAch U B 00IIel rpymre
coctaBuna 31,6 % (tabn. 8). B ogHOM HabmIONCHUH
B CJIy4ae AeCTPYKTHBHOM ITHEBMOHHH MOCJIE OPOHXO-
TUTACTUYECKOM HMKHEH JIOOAKTOMMHU ciieBa (rpymia
HAXT) nactynw ietanbHbIi nexof. Peropakoromus
BBITIOJTHEHA TI0 TTOBOTY OPOHXOTUIEBPAIIEHOTO CBHUIIA
Tocyie THEBMOHAKTOMMH (n=1) ¥ IPOJIOHTMPOBAHHOTO
NpoayBaHMs Mocie J0039kTomMun (n=1).

37



CLINICAL STUDIES

Ta6bnuua 1/Table 1
O6uwas xapaKkTepucTuka naumMeHToB

General characteristic of patients

I'pynma aeoXUT/ I'pynma nHeoXT/
LR e IIETS s neog{lIT group (n=10)  neo CpiT group (n=12) P
IMon (myx/xen)/Gender (male/female) 8/2 9/3 0,78
Cpennuii Bozpact (y1et)/Age (years) 63,8(7) 62,5(7,9) 0.61
Performance status ECOG (0 /1) 5/5 7/5 0,69
Kypsr — xypunu — He Kypuutu/

Current sﬁ)oker—fgrriner smoker}-lgever smoker 4-6-0 74—l 0,35
Crax kypenus (mauka/ner)/Pack-years 45,7 (15,9) 45,0 (16,1) 0,78
O®BI (%)/FEV1(%) 82,0 (17,3) 84,4 (18,1) 0,34

LenTpanbHblii/nepudepruueckuii pak/
Calr)lcer form (cgngasperipherall)) 100 o3 0,09
CropoHna (mpaBasi/neBas)/Side (right/left) 7/3 6/6 0,34
Jlons nerxoro (Bepxusis/Hmkusst)/Involved lobe (upper/lower) 5/5 10/2 0,09

Mopdosnorust (II0CKOKISTOUHbIH/aieHOKapuHOMa)/
Morphology subtype (squamose/adenocarcinoma) el U 0.1
PD-L1 expression (<1 % , 1-49 %, >50 %, 3.4.1.2 0.5.1.6 0.18
He uccieoBano/unknomn )

cT*(2-3-4) 4-4-2 5-6-1 0,94
cN*(0-1-2) 0-7-3 1-4-7 0,35
Cramus/Stage™® (clIB — cIIIA — clIIB) 2=T=1 2=T7=3 0,84

IMpumeuanus: * — TNM UICC 8" Edition. OnpeiesieHne 3HaueHust p Jisk IapaMETPUYECKOTO CPABHEHUS JIBYX BHIOOPOK MPOBOAUIOCK IO t-KPUTEPUIO
CTBIOZICHTA, JUTSl HeMapaMeTPUYECKOTO CPaBHEHHUS HCIIONb30BaCs kputepwit > ITupcona; Tabamia cocTaBicHa aBTOPAMU.

Notes: * — TNM UICC 8" Edition. The p-value for parametric comparison of two samples was determined using the Student’s t-criterion, and Pear-

son’s criterion x> was used for nonparametric comparison; created by the authors.

Ta6nuua 2/Table 2
CTpyKTypa peHTreHONorM4eckux u natoMopdosiormyecknux 06 LbEKTUBHbIX OTBETOB Ha HEOAAbIOBAHTHOE
ne4vyeHue

Radiological and pathological responses after neoadjuvant treatment

T'pymnma HeoXUT/ I'pymma reoXT/
DS RULIAEs neoChlIT group (n=10) neo ChT group (n=12)
RECIST (CR - PR - SD) 1-6-3 0-7-5 0,57
Mopdonormyeckuii 0oTBET/ 3_4_5_1 2 4_7_1 0.75

Pathological response (pCR — MPR {Bximogasi/include pCR} — NR — NA*

Ipumeyanus: * — HeU3BeCTHBIH oTBeT. ONpe/eenre 3Ha4YeHUs P JUIs HelapaMeTPHIECKOTO CPABHEHHS JABYX BBIOOPOK MPOBOIMIOCH 110 KPHTEPHIO
ITupcona; Tabmuia coctapiaeHa aBTOpaMu.

Notes: * —unknown response. The p-value for nonparametric comparison of two samples was determined using the Pearson’s criterion ’; created by
the authors.

Tabnuua 3/Table 3
CooTHoOLEeHNe PEHTFeHONOrMYeckUX N NnaToMopPonornyeckux OTBETOB ONYXOSiM Ha HEOAABLIOBAHTHYHO
XUMUO/XUMMOMMMYHOTEpPanNUIo B obLLei rpynne

The ratio of radiological and pathological tumor responses to neoadjuvant chemo/chemoimmunotherapy
in the general group

OTBETHI HA TEPAIUIO/ He u3BectHO/ Bcero/
Responses to ?herapy RO MPR NR Unknomn Total
CR 0 0 1 1
PR 5 6 6 1 13
SD 2 6 0 8
Bcero/Total 5 8 12 2 22

Ipumeuanns: CR, PR, SD — pentreHonoruyeckue orets omyxonu; pCR, MPR, NR — mopdosnoruueckue orBets; pCR included in the number
MPR; Tabnuna cocraBiieHa aBTOpaMu.

Notes: CR, PR, SD — radiological responses; pCR, MPR, NR — pathological responses; pCR included in the number MPR; created by the authors.
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Ta6nuua 4/Table 4

MoHuxeHue cTagumn
Downstaging

ITokasarens/The factor

cN2 — ypN1/NO
cN1 — ypNO
CpenHee KOI-BO HCCEUEHHBIX TNMM(ATHISCKHUX y3I0B/
Lymph nodes resection number
JlnHaMuKa CpeIHero pasmepa OIryXouu/
Dynamics of the average tumor size (zo/before, cm/cm. —
nocne/after, cm/cm. — pasnocts/difference, %)

I'pynma mHeoXUT/ I'pynmna vHeoXT/
neoChIT group (n=10) neo ChT group (n=12)
1 4 0,19
4 4 0,75
22,4 21,4 0,69
5,6-3,7-34 52-32-38 0,74

an/IMe'-IaHI/IS{Z OIPEACIICHUE 3HAYCHUS P U1 HENAapaMETPUICCKOro CpaBHECHUA ABYX BBIGOpOK TIPOBOAMNJIIOCH IO KPUTEPUIO XZ anCOHa; Tabnuia

COCTaBJICHA aBTOPaMH.

Notes: the p-value for nonparametric comparison of two samples was determined using the Pearson’s criterion % created by the authors.

Ta6bnuua 5/Table 5

XapaKTepucTUKMU XMpYypruyeckux onepauumn
Surgical characteristics

ITokaszarenn/The factor

O6wem oneparmu (JID — BJID — [19 — DKC)Y/
Extent of resection (LE — BLE — PE — Ex)*
KoMOUHHpOBaHHBIC OTIepaIny/
Combined resections
Jocrtyn/Approach (otkpsiTsiit/open — VTS)
RO
CpenHsisi JJIMUTENBHOCTD ONepaii, MUH/
Median operative time, min.
Cpensss KpoBomoTepsi, Mt/
Estimated blood loss, ml
CpenHsist JUTETBHOCTh
I0CJICONePALHIOHHOT0 IEPHOAA, CYT/
Length of postoperative hospitalization, days

I'pynma mreoXUT/ I'pynma reoXT/

neoChIT group (n=9)  neo ChT group (n=12) P
5-1-1-2 10-0-2-0 0,16
4 10 0,06
9-0 11-1b 0,38
7 12 0,09
1792 + 41,8 179,0 + 42,3 0,99
189,5 + 90,6 184,1 + 87,3 0,82
12,2449 13,5+ 8,1 0,72

Ipumedannst: * — JID — no6akromust, BJID — 6uno6axromus, 119 — maeBmonkToMust, DKC — skcIutopatiBHast oneparyst; ° — B rpymie Obita |
KOHBEPCHSI; C: He YUTEHHI 2 DKCIUIOPAaTHBHBIE OIIEPalliy; ONpeeIeHHe 3HAYCHUS P UL HapaMeTPHIECKOr0 CPABHEHHUS [IBYX BEIOOPOK IIPOBOAMIOCH
110 t-kputepuro CThIOACHTA, ISl HEITApaMEeTPUUECKOTO CPABHEHMSI HCIIONIb30BaJICs KpuTepuil x> IInpcoHa; Tabiuiia coCcTaBIeHa aBTOPaMH.

Notes: * — LE — lobectomy, BLE — bilobectomy, PE — pneumonectomy, Ex — exploration; ® — in group was 1 conversion; ¢: not taken into account 2
explorative operations; the p-value for parametric comparison of two samples was determined using the Student’s t-criterion, and Pearson’s criterion

x> was used for nonparametric comparison; created by the authors.

OO0mias IMTeNTFHOCTH HAOMIONECHHS COCTaBMIIA 25
Mec. 3a TOT MEePHOJ HUKTO U3 MAI[MEHTOB HE yMep,
oOrast 2-JIeTHsST BBDKUBAEMOCTh, 0€3 y4eTa Mmocieo-
TIeparoHHO eTanbHoCTH, cocTaBuia 100 %. bespe-
LUUAMBHASI 2-JICTHSISI BBDKUBAEMOCTD B OOIIICH IpyIIIe
PaJMKAIILHO ONEPUPOBAHHBIX OOJIBHBIX 332 MCKITFOYEC-
HHUEM TOCIIeoNepanoHHoN JeTansHocTh (n=18) co-
craBuna 77,4 + 15,2 % (puc. 4). [IporpeccupoBanue
Ob110 3a(hUKCHPOBAHO Y 2 OONBHBIX U3 TPyl He0X T
yepes 5 u 16 mec 6e3penuanBHOTO niepuoza. B ogHoM
HaOJFOIEHUH TTPU OOBEKTUBHOM OTBETE B BH/IC YACTHY-
HOH perpeccuu 6e3 maToMop(OIOTHIECKOTO OTBETA
(NR) u oneparun B 00beMe THEBMOHIKTOMHH YePe3
5 Mec IMarHoCTUPOBAaHbI METACTA3bI B TOJJOBHOM MO3T.
B npyrom HabOmroneHUY 11OCIIe OPOHXOITACTHYECKOM
BEpXHEH JIOOOKTOMHUU CIIpaBa, IMPU 0OHEKTUBHOM OT-
BeTE B BHJIC YaCTUYHON PErpPEeCCUU U BBIPAKCHHOM

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 34-45

natomopdonorugeckom orsere (MPR) uepes 16 mec
JIMATHOCTHPOBaH U PY3HBIN SKCTPATFOMUHATBHBIN
BEpPXHEMEINACTUHAIBHBIN peruane. O0a manueHTa
JKUBBI, TIONYYAIOT CTICHUAIM3UPOBAHHOE JieueHue. B
rpyIie XAMHOMMMYHOTEPAITUH CIy4aeB POrpeccu-
POBaHHUs HE OTMEUYCHO.

O06cy:xneHue

Crparerus HeoaIbIOBAHTHOW TepaIuy IPU HEMEI-
KOKJIETOYHOM pake JIETKOTO MPECieayeT CIeAyIOIIHe
L[eJIN: TIOHKEHNE CTaIUH, CHUYKEHHE pUCKa MECTHOTO
peLuanBa 1 CHCTEMHOTO POTPECCUPOBAaHNS, OTIpeie-
JICHNE YyBCTBUTEJIBHOCTH K XUMHUOTEPAINNH OITyXOJIN
in vivo ¢ BBIABICHHEM B CIIy4ae IPOTPECCUPOBAHUS
OOJIbHBIX, HE TPEOYIOIINX XUPYPIUH B IprHLUIIE [9].
CrnenyeTr OTMETUTH BBICOKYIO KOMIUIAGHTHOCTB OOJIb-
HBIX K HE0aIbIOBaHTHOU Teparmu (6oiee 90 %), B TO
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Tabnuua 6/Table 6
CTpyKTypa KOMOMHUPOBaHHbLIX onepauui

Combined resections structure

. T'pynma HeoXUT/ I'pynma veoXT/
S LU s neorghIT group (n=9) neo (I;illT group (n=12) P
Hexombunanposannsle onepanny/Non combined resections 5 2 0,06
Bponxomnactuyeckue oneparmu/Sleeve lobectomy 0 5 0,03
BbponxoaHruomacTuaecKue oneparun/ 3 | 0.15
Sleeve lobectomy with angioplasty ’
Peseknus neBoro npencepamst/Left atrium resection 0 1 0,38
Pesexunst nepuxapaa/Pericardium resection 0 1 0,38
Pe3sexiust BepxHel 1Mool BeHbI/Superior vena cava resection 1 0 0,24
Pezexuus nerounoit aprepun/Pulmonary artery resection 0 1 0,38
Pesexuysl MBIIIEYHOM CTEHKHU IUIEBOA/ 0 1 038

Esophageal muscular resection

HpI/IMe‘{aHI/IH: ONPEACICHUE 3HAYCHU P U HEMapaMETPHUIECKOI'0 CpaBHEHU S ABYX BBI60]Z)OK IIPOBOANIIOCH 10 KPUTEPUIO XZ HI/IpCOHa; TaGJ’[I/II_Ia
COCTaBJIEHA aBTOpaMH.

Notes: the p-value for nonparametric comparison of two samples was determined using the Pearson’s criterion x* created by the authors.

Ta6nuua 7/Table 7
Buabl no6akTomum

Type of lobectomy

Hassanwue oneparun/Type Bcero/Total (n=15)
Tunuunas no6sxromus/Typical lobectomy 6 (40 %)
Bponxomractuueckas mobskromust/Sleeve Lobectomy 9 (60 %)
BepxHsist 1009KTOMHUS CIIpaBa ¢ IUPKYJISPHOIT Pe3eKIeil NIaBHOTO U IPOMEKYTOYHOTO OpoHXa/ 0
. o . . 5(33,3 %)
Sleeve right upper lobectomy with circular bronchial resection
BepxHsist T069KTOMHS CIIeBa ¢ LUPKYJISIPHON PE3EKIMel ITABHOTO M HUKHEI0JICBOro OpoHXa/
e . . 2 (13,3 %)
Sleeve left upper lobectomy with circular bronchial resection
HukHsist TOODKTOMHES CJIEBa ¢ KIIMHOBHHOI Pe3eKIHei NIABHOTO U BEPXHEI0JICBOTO OPOHXOB/ 2(133 %)
,J /0

Sleeve left lower lobectomy with wedge bronchial resection
l'IpnMeanMe: TaGJ’II/ILIa COCTaBJICHA aBTOpaMH.
Note: created by the authors.
Tabnuua 8/Table 8
Yactota n CTPYKTypa nocneonepaumoHHbIX OCINOXHEHUN U neTanbHOCTU B rpynne RO onepauuﬁ
Complications and mortality in the RO operations group

I'pynma meoXUT/ I'pynma veoXT/ Bceero/

loxasareus/The factor neoChIT group (n=7)* neo ChT group (n=12) p Total (n=19)

YacToTa mocneonepanoHHbIX OCIOKHEHUH/

0,
Postoperative complications 2 4 0.83 6(31,6 %)

JleranpHoCTh B rpymme RO onepanmii/ o
Mortality in the RO group L ! 0.43 L (G570

CrpykTypa ocioxuenuit/Structure of postoperative complications
ITaeBmonus/Pneumonia 2 Rt 0,54 4 (21,1 %)
Bponxormrespansusiii ceuiy/Bronchopleural fistula 0 1 0,43 1(5,3 %)
JlnurenbHas HETePMETHIHOCTD MapEHXIMEI JIerKOro/ 0 | 0.43 1(5.3 %)
Prolonged air leak
Clavien—Dindo

I 2 1 0,24 3 (15,8 %)
1B 0 2 0,25 2 (10,5 %)
\Y% 0 1 0,43 1(5,3 %)

Ipumeyanus: * — He YYTEHBI 2 SKCIIOPATHBHBIC OMEpaIyi; ** — B 0JHOM HaOIIOACHIN HACTYIIHII JICTATbHBII HCXOJ; ONPE/ICICHUE 3HAUYCHUS P JUIs
HEMnapaMeTpUYecKoro CpaBHEHMsI IBYX BHIOOPOK IPOBOAKMIOCH 1O KpuTepuio > [TupcoHa; Tabinia cocTaBiIeHa aBTOpaMH.

Notes: * — not taken into account 2 explorative operations; ** — in one case, a fatal outcome occurred; the p-value for nonparametric comparison of
two samples was determined using the Pearson’s criterion y?; created by the authors.
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a — TaHreHuvanbHas pesekums cTBona ne-
royHon aptepuwv/marginal pulmonary artery
trunk resection

b — woB aptepuw/artery suture

Puc. 2. BpoHxoaHrmonnactnyeckas BepxHsist No6akTomms cnpasa. lNpumeyaHme: pucyHoK BbINOSIHEH aBTOpaMu
Fig. 2. Sleeve upper right lobectomy with angioplasty. Note: created by the authors

Puc. 3. ®opmupoBaHue MmexbpoHxmanbHoro aHactomosa. lNprMeyaHue: pucyHoK BbINONHEH aBTOpamu
Fig 3. Forming bronchial anastomosis. Note: created by the authors
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Puc. 4. MNMokasartenu 2-neTHel 6e3peLmanBHON BbDKMBAEMOCTH B
obLen rpynne HeoaabiOBaHTHOW Tepanuu.
MprmeYyaHve: pucyHoK BbINOMHEH aBTOpaMm

Fig. 4. Two-year disease-free survival in the general group of
neoadjuvant therapy. Note: created by the authors
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BpeMs KaK aIbI0OBaHTHAsI XHMMHUOTEPAITHS OCTAETCs 3a-
BepieHHOH He Oosiee uem B 40—50 % ciyuaes [10].

OnHOM M3 KITIOYEBBIX TOYEK OLIEHKU 3PPEKTHB-
HOCTH HEO0aIbIOBAHTHOM XMMHOTEPAIUH, a TAKKE
XUMHOUMMYHOTEpAIUK CYUTACTCS JOCTHIKECHUE Tia-
TOMOpdoIOrHYecKoro MoHOTo oTBeTa oyxoiu pCR,
paccMaTpuBaeMoro Kak MpeIuKTOp BBIKMBAEMOCTH
[11]. Cpenu panee onyOauKoBaHHBIX (pyHIaMEHTAIb-
HBIX Pa0OT HAMITyUIIIast 5-JIETHSS BBDKUBAEMOCTD MTPH
ucxomuoi IIIAN2 cramuu Obuta mMOTydeHa WMEHHO
IpU MOJTHOM NaToMOp(OJOrHUECKOM OTBETE, He3a-
BHUCUMO 0T 0ObeMa oreparnuu [12].

B cBs3u ¢ atum HeoXUT no cpaBHeHuto ¢ HeoX T
paccmarpuBaeTcs Kak MPEANOYTHTENbHAs OMIUS B
CBSI3U C OOJBIICH YacTOTOH MaToMOp(OIOrHYECKUX
MIOJIHBIX OTBETOB — 1542 vs 6 % [3-5, 8, 13] u BoIpa-
JKEHHBIX ITATOMOP(OIIOTHIECKUX OTBETOB — 710 63—85
vs 11-16 % [3, 6, 14, 15]. B Hamem uccieq0oBaHuA
YacTOTA MOJIHBIX TATOMOP(OIIOTHIECKUX OTBETOB CO-
craBuna 30 % (3 u3 10) mocne XUMUOUMMYHOTEPAITHH
u 16,7 % (2 3 12) nocie XUMHOTEPAITHU, BHIPAKEH-
HBIX TlaroMopdonornyeckux orBeToB — 40 % (4 u3
10) mocne xumuonmmynotepanuu u 33,3 % (4 u3 12)
nocie xuMuorepanuu. IlomyueHHsle pe3ysnbTaTsl B
rpyIIe XUMHOUMMYHOTEPAITMU COOTBETCTBYIOT IPH-
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BEACHHBIM BBILIC JIUTEPATYPHBIM JaHHBIM. YacTora
aTroMop(OITOTHIECKUX OTBETOB MOCIIE HEOATHIOBAHT-
HOM XUMHOTEpaniy B HAIIIEM HCCIICIOBAHUN TTPEBHI-
IaeT aHAJIOTUYHBIE PE3YIIbTAThI APYTHX aBTOPOB, XOTSI
ecTb paboThl, B KoTophIX yactota pCR orBera mocie
XUMUOTEpanuu coctaBisieT 25,5 % [16]. Mbl 310 cBsI-
3BIBAEM C MAJIBIM KOJIMYECTBOM HAOIIOICHUH.

B pamkax peHTreHOJOTHYECKHX OOBEKTHBHBIX
OTBETOB B HallleM HMCCJIEJOBaHUM Tpeodnagana va-
CTHYHAs perpeccus. AHaJIOTHIHYIO 3aKOHOMEPHOCTh
¢ mpeobiaaHueM YaCTUYHON Perpeccuy MPHUBOAST
JIpyTHE aBTOPHI U TMOCJIE XUMHOUMMYHOTEPANUH
(20-72 %), u nocne xumuorepanuu (30-61 %) [3,
14, 15, 17]. OnHako yacTH4YHAs perpeccust He pac-
cMaTpuBaeTcs Kak Mapkep dH(GEKTHBHOCTH JICUCHUS,
MOCKOIILKY HE COBIAJIAET C YaCTOTOH maroMopdoIio-
TUYECKUX OTBETOB, KOTOpBIE 10 45 % oTMeuaroTcs
U MpU TOJHOM OTCYTCTBHH yMEHBIICHHS 00beMa
OIYXOJIM peHTreHojorudyecku [18], B ToM uucne 3a
caeT dhdexTa «ICeBIOTPOrpecCHm», TPEOYIOMEero
nuddepeHnuanTbHONR AMATHOCTUKY C UCTHHHBIM MPO-
rpeccupoBanueM [15, 18]. B nHamem uccnegoBanuu
TICEBIOTIPOTPECCUPOBAHUS HE OTMEUEHO, ITATOMOP(O-
JIOTUYECKHE TTOJTHBIE OTBETHI KOPPETUPOBAIH TOIBKO
C YaCTUYHOM perpeccueil omyxoJu.

HemanoBayKHbIM aClIEKTOM SIBJISIETCSI OCOOCHHOCTD
XUPYPrUYECKOTO BMENIATENLCTBA Y OOJMBHBIX MOCTE
HEO0aIbI0BaHTHOM Tepanuu. [I[puHrmas BO BHUMaHUE
TOT (paKT, 4YTO HEOAHIOBAHTHOE JIEUCHHE C TIOCIe-
Jylolled onepanrei BBIMOJHIETCS, KaK MPaBUIIo,
y MalUueHTOB MECTHOPACHPOCTPAHEHHBIM PAaKoM,
PSAI MCCTIeOBaTeNe YKa3bIBAlOT Ha TEXHUYECKYIO
CJIIOKHOCTH TOJOOHBIX OIeparuii, 0COOCHHO TOCIe
npenmecTByomeit nmmyHorepanuu [ 19]. CokHOCTD
MOXET OBITH 00YCIIOBICHAa UMMYHOBOCTIAJTUTEIbHBIM
addexrom B Buje nuddysHoit pruOpo3Hoit peaknuy,
WHTEPCTUINAIBHOTO OTEKa, yTOJIIEHUS MepuBa-
3aJIBHOTO (QyTIIsipa, JereHepaluy CI0eB, a TaKke
MUKPOLHMPKYJISTOPHBIX HAPYIIEHHH OpOHXHAIbHOTO
kpoBocHaOkeHwus [20]. HekoTopsie aBTOpBI yKa3bIBa-
0T Ha PUCKY UTIIEMUY OPOHXHUAFHBIX CTBOJIOB B 30HE
MEKOPOHXHATBHOTO aHACTOMO3 TP OPOHXOTLIACTH-
YeCcKuX J00sKkToMHusIX [19].

Crnemyer OTMETUTH 00JIee BHICOKYIO YacTOTY KOH-
BEPCHIA IPY UCXOIHOM TUTAHUPOBAHUH TOPAKOCKOITH-
YECKOT'0 IOCTYyTa 32 CUET MH/IyPAIlH 1 aIT€3UBHOCTH
Tkanel — 10-54 %, 1o cpaBHEHUIO CO CiydasiMu 0e3
HEO0aIbIoBaHTHON Tepanuu [3, 15, 21]. B nameii pa-
00Te Bce marreHThl OBLTH OTTEPUPOBAHBI OTKPBITHIM)
JOCTYTIOM T10 TPUHIIUTTHATBHBIM COOOPaXEHUSIM.
OnHa mOmbITKAa BBIMOJHUTH TOPAKOCKOTNYECKYIO
[THEBMOHAKTOMHUIO 3aBEPIINIIAch KOHBEpCUEH JoCTyIa
10 IPUYMHE TUIOTHOTO a/IFe3WBHOTO TIpoIiecca B BO-
potax jerkoro. [ [pHHIHITHATBEHEIA BEIOOP OTKPBITOTO
JIOCTyTIa CBSI3aH C TeM, 4TO, BO-TIEPBBIX, TOPAKOCKO-
MUYECKUN TOCTYN B KIMHUYECKHX PEKOMEHIALUSAX
paccMmarpuBaeTcs Kak MeTon BbiOopa mpu | cramuu
3abosieBanus [1], mpu MecTHOpACIIPOCTPAaHSHHOM
pake ONTHUMAaIBHBIM OCTAETCS «OTKPBITHIN» JOCTYII.

42

B Hamreli cepuu HaOMIONEHUH y BCeX MAI[UEHTOB ObLIT
MECTHOPACIPOCTPAHEHHBIN pakK, MPEHUMYIIIECTBEHHO
IIA-IIIB cramguu (81 %), ¢ nmumporeHHsIMH MeTa-
crazamu ypoBHs N1 u N2 (95 %). Bo-BTophix, B Ha-
HIel cepuu HaOIIOIEHUI OTMedanach OObIIas OIS
KOMOMHHMPOBaHHBIX onepauuii — 66,7 %. B-tpeTbux,
OXKHJIAJTach TEXHUYECKast CIOKHOCTD N3-3a IEPUTYMO-
po3Horo Gpudpo3a BeieAcTBHE 3P PEeKTa OT HEOATBIO-
BaHTHOTO JICUCHHS. B «OTKPBHITOM BapuaHTE» MbI HE
BCTPETUIIN KaKHX-TTHO0 HETTPEOIOIMMBIX TEXHUIECKUX
clokHOCTe. Takoro e MHEHUS MPUIIEPKUBAIOTCA
Y. Hu et al. [22].

B crpykType onepauuii B Halei cepuu IpeBa-
JTUpoBaa JTIOOPKTOMUS, YTO COTIIACYETCS C JUTepa-
TYPHBIMHU TaHHBIMH [3, 6, 12, 14, 22, 23]. IIpn sToM
MBI OTMEYAEM BBICOKYIO J0JIF0 OPOHXOTIACTHYECKUX
JIOODKTOMUN. AHAJIOTMYHBIM aKIEHT TAKXe CHellaH
B psiae uccinenoanuii [13, 14, 19, 22, 23]. B npyrux
paboTax MogoOHBIX JaHHBIX HET [3, 6].

MbI He OTMETUITN BIIUSIHUS HE0aIbIOBAaHTHOM Tepa-
AU HA YaCTOTY MOCICONEePATMOHHBIX OCIOKHCHUN U
JIETATBHOCTH, YTO COOTBETCTBYET OOIINM ITOKa3aTeIsIM
OCIJIO)KHEHHH B TPYIITE PaAUKAIbHBIX ONEPAui MPH
HMPJI (m0 40-60 %) [22—24]. [IpeBanmpoBam Jerod-
HbIC MH(EKIIMOHHO-BOCHAIMUTEIbHBIC OCIOKHEHHUS.
AHaJIOTHYHBIC JaHHBIC IPUBOASITCS B UCCIICIOBAHUU
NADIM: 29 % yacToTa OCJIO0KHEHUH, U3 KOTOPBIX
10 % — nerounsie BocnanutenbHbie [15]. MBI HE OT-
METHJIM PUCKA TOCIEONEePAMOHHOTO KPOBOTEUCHUS
MOCJIe XUMUOTEPANUU WU XUMHOUMMYHOTEPAIIUH,
a TaKXKe PUCKa MIIEMHUYECKHX OCIIOKHEHHUI OpOHXU-
AJBHBIX KyJIbTEH M MEKOPOHXHAIBFHBIX AHACTOMO30B
nociie OpoHXOIIaCTHYeCcKNX omnepanuii. Hecoctos-
TETHFHOCTH MEKOPOXUATLHBIX aHACTOMO30B B HAIIICH
cepuu He OBUIO, B OJHOM HaONIOJCHUU ObLIa HECOo-
CTOSITEILHOCTh OPOHXHMAIBHOM KYJIBTH TIOCIIE JIEBO-
CTOPOHHEH THEBMOHIKTOMEH, HO 3TO OCTIO)KHEHUE MBI
paccmarpuBaeM Kak BTOPHUHOE Ha ()OHE 000CTPEHUS
THOWHOTO OPOHXHTA Y UCXOAHO KOMOPOUIHOTO OO0JIb-
HOTO C CaxapHbIM TUa0eTOM.

BrokuBaeMoCTh 10 psxy MyOIUKanuii Ha JBYX-
JETHUN MEepUOJ] JIydllle Moclie He0aAbIOBAaHTHOM
XUMUOUMMYHOTEPANUU, YEM TI0CIIe XUMHUOTEPaIuu.
B uccunenosanun Check-Mate-816 GeccoObITHiITHAS
2-nmeTHSAS BBDKHBAEMOCTh B TPYIIIe HUBOIymMala c
xuMuoTepanueit coctaBuia 63,8 vs 45,3 % (p=0,005)
B IPYIIIIE TOJILKO XUMHUOTEPAITUU, O0IIast 2-JICTHSS —
82,7 vs 70,6 % (p=0,008) [3]. CxomHbIE pe3yJabTaThl
noy4deHsl B uccnenoBannu Keynote-671. beccoOsl-
THUITHAs 2-JIeTHSISA BEDKUBAEMOCTD B TPYIITIE TeMOpOITH-
3ymaba ¢ XumHoTepanueii cocrasuina 62,4 vs 40,6 %
B IPpyIIIe XUMUOTEPAITNH, O0IIast 2-JICTHSSI BEKHBae-
mocTh — 80,9 vs 77,6 % (p=0,02) [6]. B HacTosmem
MCCIIEIOBAHUN MBI HE MPUBOJHUM TOATPYIITOBOM
aHAJIN3 BEDKUBAEMOCTH B CBSI3U C MAJIOYUCIICHHOCTRIO
HaOJFO/IeHU, Oe3peIUIUBHAS IBYXJICTHSSI BBIKU-
BaeMOCTb BO Bceil aHanu3upyemon rpymnmne nocie RO
omeparwii — 77,4 + 15 % — Onu3ka K IpUBEIEHHBIM
BBIIIIC JIUTEPATYPHBIM JTaHHBIM.
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B 3akmiouenue cieayer OTMETUTh HAMEUEHHYIO
MEePCNEeKTUBHOCTh HEOAAbIOBAHTHOU TEepamuu C
BKJTFOYCHIEM HUMMYHOTEPAITHH B TUTAHE KOMITIICKCHOTO
JICUCHUS OOJILHBIX MECTHOPACTIPOCTPAHCHHBIM HEMEIT-
KOKJICTOUHBIM PAaKOM JIETKOTO. B Haliem ananuse mbl
HE MOJIYYWIN 3HAYUMBIX Pa3Iuuyuil Mex Ay rpyninaMu
XUMHUOTEPAIUUA U XUMUOUMMYHOTEPAITUHU HU 10 OJTHO-
My (akTopy, 4To B OOJBIIEH CTENeHNn 00YCIOBICHO
MaJibIM YKciaoM HaOmronenuid. [1o 3Tol xe npuuunne,
a TaKXKe B CBSI3U C KOPOTKUM CPOKOM HaOITIOICHUS MBI
HE MMPOBOMIIH aHAITN3 ()aKTOPOB ITPOTHO3a BEIKIBAC-
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CBEOEHWUA OB ABTOPAX

JleBunkmuii Asnexkcanap BacuiabeBu4, kKaHIUIAT MEIUIIMHCKUX HAyK, 3aBEAYIOMINN 5-OHKOJOTHYECKUM (TOpPaKaIbHOW OHKOJIOTHH)
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BITMAHUE SKCIMNPECCUU BEJIKOB ROR1, BMI-1
N MYTALWUU PIK3CA HA NMPOIrHO3 NNIIOMUHAJIbBHOI'O PAKA
MOJIOYHOW XEJNE3bl

C.B. Bropywun'? B.O. TapakaHoBa'?, H.H. BabbiwkuHa'?, N.A. NepBac’,
H.B. Kpaxmanb'?

"Hay4Ho-1ccnenoBaTenbCKUii UHCTUTYT OHKOMOruu, TOMCKMIA HauMoHanbHbIN nccnenoBaTenbCKUin Meau-
LMHCKMI LeHTp Poccuinckor akagemmy Hayk

Poccus, 634009, . Tomck, nep. KoonepaTtneHbIn, 5

20IrbOY BO «Cubupckuii rocyaapCTBeHHbI MeQULIMHCKUIA yHUBepeuTeT» MuHagpasa Poccun

Poccus, 634050, r. Tomck, MOCKOBCKUI TpakT, 2

AHHOTauus

Pak mono4yHon xenesbl (PMXX) octaeTca oaHoW 13 BegyLUMX NPUYMH OHKOMOTMYECKON CMEPTHOCTU Cpeau
KEHLUMH. JTloMrHanbHble noaTunel PMXK, xapakTepuayoLmecs aKkcnpeccmen ropMoHarnbHbIX peLenTopos,
coctanstoT okono 70 % Bcex cnyvaeB. OgHako, HECMOTPSI Ha YYBCTBUTENbHOCTb K 9HOOKPUHHONM Tepanuu,
YyacTb NaLMeHTOK AEeMOHCTPUPYET NporpeccrpoBaHne 3aboneBaHuns, YTo CBA3aHO C MOMEKYNsiPHbIMW 0CO-
6eHHoCTAMU onyxonu. M3yyeHne nporHocTuYeckmx mapkepos, Takmx kak ROR1, BMI-1 u myTtauusa PIK3CA,
SIBMSAETCHA BaXXHbIM HanpaBreHWeM B MOHUMaHMN MEXaHN3MOB YCTOMYMBOCTM K Tepanun n MeTactasmpoBa-
Hus. Llenb nccnegoBaHmUA — OLEHKa NPOrHOCTUYECKOW 3HaYUMMocCTu akcnpeccumn 6enkos ROR1, BMI-1 n
myTaumu reHa PIK3CA y naumeHTok ¢ niomuHansHeim PMXK, nony4aBLumnx ropMoHOTEpanuio MHIMGutopamm
apomartasbl, a TakkKe UX BIIMSHUE Ha KIMHUYECKe NCXoabl, BKIoYasi 5-neTHo 6e3pelnanBHYO BbbKrBae-
mMocTb. MaTepuan u metoabl. B uccnegosaHue 6binv BkntoveHb! 80 naumMeHToK ¢ nepBUYHO-onepabenbHbIM
noMuHanbHbIM Her2-HeratmueHbiM PMXK (T1-2N0—1MO). Bce nauueHTkM nonyyanu agbioBaHTHY rOPMOHO-
Tepanuio nHrmbuTopamu apomarasbl. B onyxoneson TkaHu oueHuanu akcnpeccuto ROR1, BMI-1, umknuHa
D1 (meTog uMmmyHormctoxummm) n Hanudme mytaumm PIK3CA (MeTon nonvmepasHon LEemnHON peakumn B
peansHom BpemeHu). PesynbTtarhl. [o3utreHasa akcnpeccust ROR1 BoisineHa B 57,5 %, BMI-1 -8 82,5 %,
runepakcnpeccus umknuHa D1 — B 37,5 % cnyyaeB. MyTtauma PIK3CA yctaHoBneHa y 30 % nauueHTok.
Okcnpeccnsa ROR1 BoisensAnace B 100 % crnyyaes npu nomvHansHoM B nogtune (14 ns 14) n B 48 % npu
nogtune A (32 us 66) (p=0,001). Mpn Hanuuun akcnpeccun ROR1 runepakcnpeccust umknmHa D1 oTmeva-
nacb B 58,7 % npotus 8,8 % npu ee otcytcTBun, p<0,0001. Bbicokuii ypoBeHb akcnpeccun ROR1 (>50 %)
accouuvpoBarcs ¢ runepakcnpeccuert uuknuHa D1 8 100 % cnyyaes (p=0,044). AHanorM4Ho Npu BbICOKOM
ypoBHe akcnpeccun BMI-1 (>50 %) runepakcnpeccus umknuHa D1 pernctpuposanacs y 64,7 % nauueHTok
npotme 31,6 % npu Hu3kom ypoBHe (p=0,03). Y naumeHTok ¢ MyTaumen PIK3CA 5-neTHsst 6e3peumanBHas
BbDKMBaeMoCTb Obina 3Hauymmo Huxe (p=0,03), nporpeccupoBaHue Habnoganock y 29 % npotms 13 % 6e3
myTaumm (p=0,07). 3akntoyeHue. ViccnegosaHue noareepxaaet 3Hadyumoctb ROR1, BMI-1 n myTtaumm
PIK3CA xak noTeHumanbHbIX NPOrHOCTUYECKMX MapKepoB Y MauMeHTOK ¢ nioMuHaneHeim PMXK. BeisBneH-
Hble B3aMMOCBS3U C LMKNMHOM D1 1 MonekynsipHbIM1 NOATUMNAMWU NOAYEPKMBAIOT UX POfb B OMyXONeBOM
nporpeccmpoBaHuu. [onyyeHHble AaHHble MOTYT ObITb MCMOMNb30BaHbl AN AanbHENLLEN nepcoHanusauum
nevyeHus, BKIoYas KOMOUHMPOBAHHbIE NMOAXOAbI C UHIMBuTOopamu PI3K 1 ropmoHoTepanueii.

KnroyeBble crnoBa: nloMUHanNbHbIA pak Mono4How xenesbl, ROR1, BMI-1, unknun D1, mytauusa PIK3CA,
6e3peunamMBHasi BbIXKMBAeMOCTb, UHIMGUTOPbI apoMaTtasbil.

#=7 Kpaxmanb Hapgexaa BanepbeBHa, krakhmal@mail.ru
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THE IMPACT OF ROR1, BMI-1 EXPRESSION AND PIK3CA
MUTATION ON THE PROGNOSIS OF LUMINAL BREAST CANCER

S.V. Vtorushin'? V.0. Tarakanova'?, N.N. Babyshkina'? P.A. Gervas',
N.V. Krakhmal'?

'Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

2Siberian State Medical University of the Ministry of Health of Russia

2, Moskovsky trakt, Tomsk, 634050, Russia

Abstract

Breast cancer (BC) remains one of the leading causes of cancer mortality among women. Luminal BC
subtypes, which are characterized by the expression of hormone receptors, account for about 70 % of all
breast cancer cases. However, despite sensitivity to endocrine therapy, some patients demonstrate disease
progression, which is associated with the molecular features of the tumor. The study of prognostic markers
such as ROR1, BMI-1, and PIK3CA mutation is essential for understanding the mechanisms of resistance to
therapy and metastasis. The aim of the study was to evaluate the prognostic significance of ROR1, BMI-1
protein expression and PIK3CA gene mutation in patients with luminal BC, who received hormone therapy
with aromatase inhibitors, as well as their impact on clinical outcomes, including 5-year relapse-free survival.
Material and Methods. The study included 80 patients with primary resectable luminal Her2-negative breast
cancer (T1-2N0-1MO0). All patients received adjuvant hormonal therapy with aromatase inhibitors. The
expression of ROR1, BMI-1, cyclin D1 (immunohistochemistry), and PIK3CA mutation (real-time polymerase
chain reaction) were assessed in tumor tissue. Results. Positive ROR1 expression was detected in 57.5 % of
cases, BMI-1in 82.5 %, and cyclin D1 overexpression in 37.5 %. The PIK3CA mutation was identified in 30 %
of patients. ROR1 expression was observed in 100 % of cases with the luminal B subtype (14 out of 14) and
in 48 % of cases with the luminal A subtype (32 out of 66), p=0.001. Cyclin D1 overexpression was observed
in 58.7 % of patients with ROR1 expression and in 8.8 % of patients without ROR1 expression, p<0.0001.
A high level of ROR1 expression (>50 %) was associated with cyclin D1 overexpression in 100 % of cases,
p=0.044. Similarly, a high level of BMI-1 expression (>50 %) was associated with cyclin D1 overexpression in
64.7 % of patients compared to 31.6 % in those with low expression, p=0.03. Patients with PIK3CA mutations
demonstrated significantly lower 5-year disease-free survival (p=0.03); disease progression was observed in
29 % of cases with the mutation versus 13 % in those without it (p=0.07). Conclusion. The study confirms the
significance of ROR1, BMI-1 and PIK3CA mutation as potential prognostic markers in patients with luminal
breast cancer. The identified relationships with cyclin D1 and molecular subtypes emphasize their role in tumor
progression. The data obtained can be used for further personalization of treatment, including combination
approaches with PI3K inhibitors and hormonal therapy.

Key words: luminal breast cancer, ROR1, BMI-1, cyclin D1, PIK3CA mutation, relapse-free survival,
aromatase inhibitors.

Beenenne

Pak momnounoit xene3nl (PMX) npomomxaer
CTaOUIIBHO 3aHUMATh JTUAUPYIOIIHE MO3ZHMIMHU IO
[I0Ka3aTessIM OHKOJIOTMYECKOH 3a00JieBaeMOCTH U
CMEpPTHOCTHU cpenu keHcKoro Hacenenus [1]. K mro-
MHUHAJIBHBIM OITYXOJISIM MOJIOYHOM YKeJIe3bl OTHOCSTCS
T€ HOBOOOpa30BaHUS, KOTOPBIC JEMOHCTPHUPYIOT
MOJIOKUTEIBHYIO 3KCIPECCUIO 3CTPOTCHOBBIX W/WIIN
IIPOTeCTEPOHOBBIX PELENTOPOB, AaHHBIN BU]| OIIYyXO-
neit cocrasisieT okoso 70 % ot Bcex cimyuaeB PMOXK
[2]. CymecTByeT psii MOJIEKYJISIPHO-OMOIIOTHYECKUX
(haKTOpOB, OKa3bIBAIOIIMX BIMSHHAE Ha POCT U MPO-
nrdeparuio 3710KaIeCTBEHHBIX OITyXO0JIeH MOJIOUHOM
JKeJe3bl, KpOMe TOro, 0003HaYCHHBIE (PAKTOPHI CIIO-
cOOCTBYIOT )OPMHUPOBAHUIO HEIPPEKTUBHOCTHU TIPO-
BOJIUMOM JIEKapCTBEHHOM Teparuu.

KitroueBy1o poiib B CHHTE3€ 3CTpajnoiia Urpaer
(dhepMeHT apomarasa. DKCIpeCccus JaHHOTO GepMeH-

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 46-55

Ta BCTpEeYaeTcsl Kak B 370POBBIX TKaHAX (SIMYHUKH,
MOJIOYHBIE YKeJle3bl, ’KUPOBast TKaHb, KOCTHAs TKAHb),
Tak M B TKaHSIX OMyXoJsied, B yacTHOCTH npu PMOK
[3-5]. B HOpMeE npu cHHTE3€ apoMarasbl UCIOJb3Y-
eTCsl IPEUMYIIECTBEHHO TTpoMoTop 1.4, B KUPOBOIA
TKAHH 3/10POBOI MOJIOUHOM JKEJI€3bl OH AKTUBUPYETCS
MHHHUMAJIBHO A7 TOAJEpKaHus 0a30BOTr0 ypOBHsI DKC-
npeccun 3Toro gepmenta. CymecTByeT psa Ipyrux
IIPOMOTOPOB, KOTOPBIE MOTYT y4acTBOBATH B IIPOLIECCE
JKCIIpeccuu apoMarasbl. Ilepexirouenne nmpoMoTo-
pa apomarassl ¢ 1.4 Ha 1.3/l sBngeTcss OCHOBHBIM
MEXaHU3MOM, KOTOPBIM OMOCPEAYyeT MOBBIIIEHHYIO
IKCIIPECCHIO apoMaTasbl U JIOKAJIbHOE 0Opa3oBaHHE
3CTpPOreHa B )KUPOBOM TKaHU, TPUJIETAIONIEH K TKAaHU
KapLUHOMBI MOJOYHOW JKeJe3bl, a TaKkKe B caMoi
omyxonu. CMeHa NCIOIB30BAHUS TPOMOTOpA apoMa-
Ta3bl B 3]I0KaYECTBEHHO U3MEHEHHBIX TKAHSX SABIISIETCS
OCHOBHBIM MEXaHU3MOM, BBI3BIBAIOIINM aHOMAIIbHYTO
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CBEPXIKCIPECCHIO apoMaTasbl U U30BITOK SCTPOreHa,
YTO, B CBOIO OYEPE/Ih, YXYAIIAET IPOTHO3 TOPMOHTYB-
ctButensHOr0o PMIK [6-8].

OfHO# M3 OTINYHUTEIBHBIX 0COOCHHOCTEN 3710-
KauyeCTBEHHBIX OIyXOJICH SIBISETCS CIIOCOOHOCTH
MoJIep KaHuUS TIepeiadur CUTHAIIOB K TIpoudepannu.
I'en CCNDI xomgmpyet Oenok nukinH D1, KoTopsIid
MOTEHIUPYET MPONH(EPaUIO OMYyXOJIEBBIX KIETOK.
JlaHHBIH TeH SBJISIETCS BTOPBIM I10 YaCTOTE aMILTU(DU-
Kallid OHKOTEHOM CPEAH TMOpsaKa 26 THCTOIOTHYe-
CKHX THUIIOB OITyXOJIEH pa3IMuHbIX JoKamn3anui. [Tpu
B3aMMOIENCTBUHM MUKJINHA D1 ¢ MUKINH-3aBUCUMOMN
kuHazoii 4/6 (CDK 4/6) npoucxonsat gpochopunupo-
BaHWE M MHAKTUBAIUs Oeika peTuHoOmacTomsl (Rb),
YTO SIBISIETCS BaKHBIM PETYISATOPHBIM IIaroM IS
nepexona G1-S u nmpoxoKaeHns KIETOYHOTO IHKIIA.
Yacrora ammumukanmu rena CCND I npu PMK, no
pPa3HBIM JAaHHBIM, cOCTaBisieT OT 9—15 no 35 %, mpu
ATOM THUTIEpIKCIIpeccHst Oenka rukiarnaa D1 Berpeya-
etcst mpumepHo B 50 % cirydaes (10 70 %, T0 JaHHBIM
Metaananuza S.A. Jeffreys et al. [10]), ormeueHa cBsi3b
¢ moMuHanabHeIM noaTunoM PMIK [9-11]. danusie
JIUTEPATYPHBIX UCTOYHUKOB, KACAIOIINECS POIH U
3HaueHus amumdukanuun CCNDI B pa3BUTHHU pe3H-
CTEeHTHOCTH K dHIOKPUHHON Tepanuu (MHTHOUTOPHI
apomarasbl 1 TaMOKcH(eH) y nanueHTok ¢ ER+ PMIK,
HEOAHO3Ha4HbI [12].

B nuteparype mpencTaBieHBI CBEACHUS O TOM,
YTO BO3MOXKHA aJIbTepPHATHBHAS aKTUBAIUS MPO-
muepaTUBHOTO CUTHANIA MOCPEACTBOM aKTHBAIIUU
(hochonnozurua-3-kunassl (PI3K) u perentopa dax-
Topa pocta pudbpodmactoB FGFR [13-15]. PI3K/AKT/
MTOR-cUrHaTBHBIHA Ty Th 3aHUMAET O/IHY U3 BEAYIINX
MO3UIUH B (POPMUPOBAHUHU BaKHEHUIITHX TPOLIECCOB
KHU3HEACATSILHOCTH KICTKH: MeTabosn3Ma, pocTa,
nponudeparyy, arornTo3a, anruoreHesa [ 16]. Axrusa-
1S KACKaIHBIX PeaKIni JTaHHOTO ITyTH 3aITyCKaeTCst
MOCPEICTBOM B3aMMOCBS3HU JINTaH 1a (HarpuMep, MHCY-
JIMH WM HHCYJIMHOTIOA0OHBIN (hakTop pocTa) ¢ peren-
TOPOM KJIETOYHOW MeMOpaHbI (Harpumep, perenTop
THUPO3UHKHUHA3 WJIH PEICTITOP, CBA3aHHbBIHN ¢ G-OeITkoM, —
GPCR). B 3mokauecTBeHHBIX HOBOOOPa30BaHUSX
moutouHoit xene3bl PI3K/AKT/mTOR-curnanbHbrit
MyTh MpeTepreBaeT MHOXKECTBO W3MEHEHUH, BHI-
3BaHHBIX MYTAIlUSIMU WU aMIDTU(UKAIHEd TeHOB,
KOJMPYIOINX KaTaauTudeckre cyobeanHuitsl pl10a
(PIK3CA)npl10B (PIK3CB), a Takxke peryasTopHyIO
cyosenunuity PI3K, p85a (PIK3R1) [17]. B Heomna-
3USAX YENIOBEKa Yallle BCErO BCTPEYACTCS MYTaIlHs
reHa PIK3CA, ero ammudukanms oOHapyKeHa HE
Tosibko npu PMIK, HO U mpH OmyXoysiX TOJIOBBI U
LIeU, paKe MIeHKH MaTKH, KelTy/iKa, Jerkoro. OaHaxo
HauOoJiee 4acTo JaHHAs MyTallusi BCTpPeYaeTcs MpHu
pake npeicTaTeIbHOM Kele3bl, SHIOMETPHUS, TOJICTOM
KHUIITKA M MOJIOYHOM skene3bl [18]. Hanbonee gacto
BcTpevaroumucs myrauusmMu PIK3CA, cymmapHO
cocrapisitorumu 73 %, seistrores: H1047R (35 %),
E545K (17 %), ES42K (11 %), N345K (6 %) m H1047L
(4 %). Hambonee gacto myranus reaa PIK3CA BbI-
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SIBJISICTCS TIPU JIFOMUHAJIBHBIX OITyXOJISIX MOJOYHON
xkenessl (42 %), Her2-no3utuBHex noarumnax (31 %),
peke BCTpedaeTcsl Mpu TPOWHOM HETaTHBHOM BapH-
ante PMX (16 %). Myranus rena PIK3CA Obina
HaunOoJiee 4acTo HaOIk01aeMOii My TallueH, CBSI3aHHOM
C MOBBIIICHUEM KMHA3HOM akTuBHOCTH myTu PI3K,
YTO MOYKET CTIOCOOCTBOBATH POCTY, IPOTUepaItui 1
WHBA3MH OITyXOJIEBHIX KJIETOK [19].

OcoObIii UHTEpEC MPEACTABISIET POJIb OCIKOB
BMI-1 u ROR1 B maroreneze PMX u ero momu-
HaJHHOTO MOATHITA B 9acTHOCTH. bemok ROR1 — op-
(haHOBBIH perenTop, UrpaloIHi BaKHEUIITYIO POJIb
B Mepuoj] IMOPHOHATIBLHOTO Pa3BUTHUS B TpOIEccax
T GEepeHITNPOBKH U POCTa TKAHEBBIX 3JIEMEHTOB, Y
B3pOCIIOTO YeJIOBEKa B HOPME €r0 SKCTIPECCHS B TKAHSIX
nmpakTudecku He BcTpedaetcs [20]. ['mmepakcmpec-
cust RORI1 BeIsIBIIsSIeTCS IIPH Psijie 3JI0KAYECTBEHHBIX
OIyXOJeHd, TAKUX KakK pakK JIETKOro, XpOHUYECKUU
muMmponeitkos 1 PMOXK [21]. BaxHOo OTMETHTB, 9TO
MIPU OTYXOJISIX MOJIOYHOU JKeJe3bl Hambosee 9acTo
TUTIEPIKCIIPECCHsI JIAHHOTO OeJika BCTPEYaeTCs MpH
JIOMUHAIIBHBIX TIOJITUTIAX U KOPpEIupyer ¢ Oojee
BBICOKOM CTEIEHBIO 3JIOKAYE€CTBEHHOCTH M XY/IIIHM
nporao3oM [22, 23]. CymecTByIOT TaHHBIE O TOM,
yT0 3Kcnpeccus Oenka ROR1 B Mozensix KJICTOUHBIX
nuHui momuHanbHoro PMIK accomnuupoBana ¢ npo-
[[ECCOM DIHUTEINATFHO-ME3EHXUMAaILHOTO TIepexoa
OTTYXOJIEBBIX KJIETOK W, KaK CIIEJCTBHE, PA3BUTHEM
MeTacTazupoBanus [24].

BMI-1 saBasercs OelKOM ceMeicTBa MOJIUKOMO,
OJTHA U3 €T0 OCHOBHBIX (DYHKIIUH — PETYJISIIHSI TSHOB,
CrocoOCTBYOMUX TP PEPEHITUPOBKE H CAMOOOHOB-
JICHUIO CTBOJIOBBIX KieTOK [25]. IloBbIteHHas skc-
npeccusi Oelka BCTPEUaeTCss BO MHOTHUX OITyXOJISIX,
BKJIIOYAsl KAPLIMHOMBI MOJIOUHOM KeJe3bl, U CBsI3aHa
¢ Ooyee arpecCHBHBIM TE€UYEHHEM OITYyXOJIEBOTO TPO-
mmecca, a Takke ¢ Hed((HEKTUBHOCTHIO MTPOBOIMMOMN
FOPMOHOTEPANUUA ¥ HEOJArONPHUSITHBIM IPOTHO30M
JUTS TIaliMeHToB [26, 27].

WccnenoBanus moka3aiu, 4TO KO-3KCIPECCHS
o6enmkoB ROR1 1 BMI-1 MokeT ycuauBaTh MPOIIECChI
pocra U rposudeparyu KIeToK JTIoMuHaIbHOro PMOK,
TEM CaMbIM YXy/IIasi IPOTHO3 TEUCHUSI TaHHOTO 3a-
OoneBanus. OTHOBpPEMEHHBIN HOK/TayH 000MX OSIIKOB
MPUBOJUT K CHHEPTHYECKOMY HHTUOHPYIOUIEMY
JICHCTBHIO Ha POCT 3JI0KAYE€CTBEHHO TPaHCHOPMHUPO-
BaHHBIX OIYXOJEBBIX KIETOK [28].

YuuteiBas yxe umeroniuecs (hyHIaMeHTaIbHbIC
3HaHuA 0 poiu OenkoB ROR1 u BMI-1 npu xapiu-
HOMax MOJIOYHOM >Kelie3bl, HECOMHEHHBIN HHTEpEC
BBI3bIBACT KOMIUIEKCHOE M3Y4YCHHUE JaHHBIX (DAKTOPOB
U UX CBsI3b ¢ Iporao3om tedeHust PMXK u popmupo-
BaHUEM Hed((HEKTUBHOCTH TOPMOHOTEPATTHH.

Leap ucciaeq0BaHUA — OLEHUTH MPOTHOCTHYE-
CKYI0 3HaUMMOCTh 3kcripeccun 0esikoB ROR1, BMI-1
u MyTauuu reHa PIK3CA B onyXoiu y MallUEHTOK C
JTFOMUHAIIEHBIM PAKOM MOJIOYHOM KeJIe3bl, MOyJYaB-
IIMX TOPMOHOTEPAITHI0 HHTHOUTOPAMHU apOMaTa3bl.
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MarepuaJ 4 METOABI

I'pynny uccnenosanus coctaBuiu 80 MaueHToOK
(cpenmumii Bozpact — 62,1 + 8,1 roma) ¢ mMEepBUYHO-
onepabenpapiM PMIK cragmm T1-2N0-1MO, Haxo-
JMBIIMXCS Ha JIEUEHUN B OT/IEJIEHUH OOIIeH OHKOJIOTHUH
HUMN onkonorun ®I'bHY Tomckuit HUMII PAH, Bo
BCEX CITy4asix OOJIbHBIM BHITIOJIHEH OTIEPaTUBHBIN 3Tl
JiedeHust B 00beMe MaCTIKTOMUM WJIM CEKTOPaTbHON
PE3EKIMU MOJOYHOMN KeNe3bl, TPOBOIMINCH JIydeBas
Tepamnus ¥ TOpPMOHOTEpaNHs HHTHOUTOpaMH apomara-
3Bl B aJIbIOBAHTHOM pexxume. Kpurepun BKITIOUEHUS
B HCCJIEIOBAaHHE: THCTOJOTUYECKH U WMMYHOTH-
CTOXMMHUYECKHU TMOATBEPKJICHHBINA JTIOMHHAIbHBIN
Her2-uerarusneiit moarun PMIK, moctmenomnaysa u
aIbIOBAHTHAsl TOPMOHOTEPANMS UHTUOUTOpaMU apo-
Marasbl. Kputepun nCKIIFoueHNs: HaTn4rne HeoaIbio-
BAaHTHOH Tepanuu, aJbIOBAHTHAS XMUMHOTEPANUI U
MIePBUYHO-MHOKECTBEHHBIE 3JI0KaU€CTBEHHBIE OITyXO0-
. [lepron nHabmoneHus COCTaBua S JeT.

B nannoM ncciieroBaHus MPOBOAMIOCH MOP(OITO-
FHYECKOe U3yUeHHE TKaH! OITyXOJIM ¥ BCEX YAAJIEHHBIX
TUMQaTUIECKUX Y3JIOB aKCUIUIIPHON KJIETYATKH,
MTOJTyYEHHBIX B PE3yJbTaTe XHPYPIHUECKOTO JICUSHUS
(omeparoHHBI MaTepHai). Bo Bcex cimyJasx Tuaraos
momuHanbHoro Her2-merarupnoro moaruna PMOK
ObUI YCTaHOBIJIEH HA OCHOBAaHUHM PsJa TMCTOJIOTHYE-
CKHX U UMMYHOTUCTOXUMHUYECKUX KPUTEPHUEB, ITPE/I-
CTaBJICHHBIX B KJIACCU(UKAIMH OITyXOJICH MOJIOTHON
Kesesbl 5-ro nepecmorpa (kiaaccudukamnus BO3,
2019). B uccnenoBanne BKJIIOYEHBI TOJIBKO OMYXOJIH,
UMEIOLLME JTIOMUHAJIBHBINA A U TIroMuHAILHBIN B Her2-
HETaTWBHBIA MOJICKYJIApHBIN moatwuil. [Ipu mopdoro-
THYECKOM MCCIIEIOBAHUN Ha CBETOONTHYECKOM YPOBHE
B ITperapaTax TKaH! MEPBUYHOM OITyXOJHU ONPEAEISITI
THCTOJIOTNYECKHI THIT U CTETIEHb 3JI0KAaYE€CTBEHHOCTH,
B TUMaTHYECKUX y3J1aX OI[CHUBAJIN HAJINYHE METa-
cTta3oB. JlJ1s1 OIleHKH yKa3aHHBIX MTapaMeTpoOB TprUMe-
Hsun cBetoBoit Mukpockon Nikon ECLIPSE Ci.

Bo Bcex citydasx mpoBOJMIIM UMMYHOTHCTOXH-
MHYECKOE HCCJIEOBaHNE C MPUMEHEHHEM aHTH-
tenr k ROR1 (ROR1 antibody, polyclonal, 1:100,
ThermoFisher), BMI-1 (BMI-1 antibody, polyclonal,
1:100, ThermoFisher) u nuknuny D1 (Cyclin D1
antibody, monoclonal, 1:100, Abcam). UmMmmyHOTH-
CTOXHMHYECKOE OKPAITMBAHNE BHITIOIHSIIH C HCITOIb-
30BaHMEM aBTOMATHYECKOTO MMMYHOTHCTOCTEIHEpa
Bond-MAX (Leica Biosystem) B COOTBETCTBUHU CO
CTaHIApTHBIM IPOTOKOJIOM. B cpe3ax mepBHUYHON
OTyXOJIM B KaXXJIOM Cllydae OI[EHWBAIId HalMuHe
UMMyHHOTO okpammBanusi 6enkoB ROR1 u BMI-1,
CBHJIETEIbCTBYIOIIETO O IO3UTHBHOMN SKCIIPECCHH JaH-
HBIX MapKEPOB, a TAKXKE CTEIICHb €€ BEIPAKEHHOCTH. B
COOTBETCTBHH C YCTaHOBIIEHHBIMU KPUTEPHUSIMH Clia-
0ast cTeneHb SKCIPECCHH OMPEIEISIIach MPY HATHIIH
MMMYHHOTO OKpaImBanus ot 1 10 25 % ommyXxoJeBbIx
KJIETOK, yMEpeHHasi — pu OKparmBaHuy ot 25 10 50 %
KJIETOK, a BBICOKAsl CTEIeHb — MPU OKpaINBAHUH
6omee 50 % OmyxoJNeBhIX KIETOK. [ nmiepaKcIpeccuro
uukiarHa D1 oneHuBanu 1Mo HaJWYMUIO SAEPHOTO
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MMMYHHOTO OKpAITMBAHHS B OIYXOJIEBBIX KIIETKaX,
HCITIOJIB3YS TOPOTOBOE 3HaUeHHE Ooee 25 %. Onenka
OKpalIuBaHUs MPOBOJIMIACH B HAauOoOJee mpeacTa-
BHUTEJIbHBIX TOJAX 3PEHUS JBYyMS HE3aBUCHMBIMH
MATOJIOTaMH, B CIy4asX PacXOKIEHUH MpPUMEHSIICS
KOHCEHCYCHBIN METO/I.

st onpenenenust Hammuus myTanuu rena PIK3CA
Beraensiin JIHK u3 ¢pukcupoBanHbIX B popManuHe u
3aIIUTHIX B MapaduH 00pa3loB TKAHU C MCIIOIB30Ba-
aueM Habopa JTHK cobas® DNA Sample Preparation
Kit. Tect Ha mytanuu reHa PIK3CA nipoBoaunu ¢
npuMeHeHueM Habopa cobas® PIK3CA Mutation Test.
Ha6op cobas® PIK3CA Mutation Test ocHOBaH Ha 110~
JIMMEPa3HOM 1IEMTHON peakiluu B peajJbHOM BPEMEHH,
JUTSl KaUECTBEHHOTO OOHAPYKEHHS U UICHTH(OUKAIIN
17 myranmii (E542K, ES45A, E545D, E545G, ES45K,
E545Q, Q546E, Q546R, Q546K, N345K, C420R,
H1047L, H1047R, H1047Y, M10431, G1049R #u
E726K) B ax30Hax 2, 5, 8, 10 1 21 rena karaauTude-
CKOM cyOBbeaAnHUIIBI alb(a (ocho-MHOZUTH I-3-KUHAZBI
(PIK3CA) B /IHK 00pa3iioB TKaHU C HCIIOIb30BaHUEM
amrmugukaropa cobas® 4800.

IIporpeccupoBanue 3ab60eBaHUS ONIPENEISITH Ha
OCHOBAHMH aHAJIM3a MEIUIIMHCKON TOKYMEHTAIUH.
B xone auHamuueckoro HaOMIONCHUS HA Pa3THYHBIX
sTanax oOciemnoBaHns (PUKCHPOBAIH TIOSBICHUE H
MIPOBOMIIA BEPU(PHUKAIUIO OTAAIIEHHBIX TeMaToTeH-
HBIX METacTa3oB. B ciryyasx ux BBISBICHNS MAIUEHTKY
OTHOCWJIM K TPYIIIE C 3apETUCTPUPOBAHHBIM (PaKTOM
MIPOrpECCUPOBaHHUS 3200JICBaHMS.

CraTrcTHYeCcKi aHaJIi3 IPOBENIEH C UCTIOIb30Ba-
HueM nakera Statistica 10.0. [IpoBepka HOpMaJILHOCTH
pacrnpeieneHus IepeMEHHBIX OCYIIECTBIISIIACH C MPH-
MeHeHueM kputepus Konmmoroposa—CmupHoBa. [
OIIEHKH Pa3INYHMi MEX/Ty TPYIIaMH HCIIOIH30BAIIIChH
HerapaMeTpUYCCKU KpUTEPHid > JUIsl KaTeropHalib-
HBIX TIepeMeHHBIX. OTIeHKa S-TIeTHel 0e3peluInBHOM
BBDKHUBAEMOCTH MPOBOJMIACh MeTofgoM KarmaHa—
Maiiepa, cTaTUCTHYECKAs] 3HAUUMOCTb Pa3INUul
MEXJly TPYIIIaMHU ONpeAENsuIach ¢ HCIOJIb30BaHHEM
log-rank Tecra. Pa3niuus cunTanuch CTaTHCTUIECKU
3HauuMbIMU 11pu p<0,05.

Pe3yabTarsl

B pesynbrare mpoBeIEeHHOIO MCCIEI0BAHUS B
n3ydaemoii koropre narueHTok (n=80) y 14 (17,5 %)
OOJIBHBIX 3apPETUCTPUPOBAHO MPOTPECCUPOBAHUE
3a0osieBanust (Tpynma 1), Torna kak B 66 cirydasix
PETPOCTICKTUBHBIN aHATU3 BBISBUIJI CTAOMIIN3AIINIO
oryxoseBoro npouecca (rpymnma 2). ChopmupoBan-
HBIC T'PYIIBI OBUIH COTIOCTABUMBI IO KIIFOUYEBBIM
KJIMHUKO-MOP(OIOTHYECKUM XapaKTePUCTUKAM
HOBOOOPA30BaHMsI, BKJIIOYAsl CTaIUI0 3a00JICBaHUS,
TUCTOJIOTHYECKHUI THI, 332 UCKIIOYCHHEM CTENEHU
3nokauectBeHHOCTH PM XK (p=0,047). Pactipenenenne
CITyJaeB B 00CHX TPYTINax MPeACTaBICHO B Ta0. 1, Tie
OTYCTIIMBO BU/IHA BBISBICHHAS] KOPPEISIUSI MEKIY
MoJekysipHbiM oaTuniom PMOK u nporpeccupoBa-
HHUEM 3a00JICBAHNSI.
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LABORATORY AND EXPERIMENTAL STUDIES

Ta6nuua 1/Table 1

KnuHuko-mopdonornyeckne napameTpbl onyxorsiel MOSIOYHOW Xene3bl B 3aBUCUMOCTU OT HanMuus unm
OTCYTCTBUSI NPU3HAKOB NpPOrpeccMpoBaHus 3aboneBaHus
Clinical and morphological parameters of breast tumors depending on the presence or absence of signs
of disease progression

[Mapamerpsr/Parameters
I
Cranus 3aboneBanus/ A
Stage of the disease B

I HBa3WBHEI JOIBKOBBIN pax/

. Invasive lobular carcinoma
T'ucronoruueckuii T/

Histology type I/IHBaSI/IBI:I’LII\/'I
MPOTOKOBBIH paK/
Invasive ductal carcinoma

CTeneHs I
3JI0Ka4Y€CTBEHHOCTH/ 11
Grade 111

JIromuHaneEHEI A/

MosneKysIpHbIiA ToATHIT/ Luminal A
Molecular type JIromuHanbHbIH B/

Luminal B
HpI/IManHI/ICZ Ta6J'II/ILla COCTaBJICHA aBTOpaMH.

Note: created by the authors.

IIpu ananusze skcnpeccun MapkepoB RORI1 u
BMI-1 B Tkanu nepBuyHO# omyxoan PMXK ummy-
HOTUCTOXHMHYECKHUM METOJOM MO3UTHBHAS JKC-
npeccust Oenka ROR1 Obuta oOHapyxeHa B 57,5 %
ciryyaeB (n=46/80), 6enxa BMI-1—8 82,5 % ciydaes
(n=66/80). JleTanpHOE HCCICIOBAHUE BEIPAXKCHHOCTH
crenienn sKkcrpeccu BMI-1 B BBIOOpKe mManneHTOK
(n=66) BBISIBUJIO CIIEAYIONIYIO0 KaPTUHY pacipe/eie-
HUSL: ciiabast dKcrpeccus HaOmroaanace y 43 marueH-
ToK (65,2 %), ymepenHas — y 6 marerTok (9,1 %),
BbIcOKasi —y 17 marrieHTok (25,7 %). Takum oOpa3zom,
JTOMHUHUPYIOIIUM MaTTepHOM 3Kcmpeccun BMI-1
SIBIISLJICSI HU3KHUK YPOBEHb, UJCHTH(DUIIMPOBAHHBIN Y
JIBYX TpeTeil 00CIIeI0BaHHbIX, B TO BPEMs KaK BhICO-
KW ypPOBEHb SKCIPECCHH OBbLT BRISIBIEH MMPUMEPHO Y
YeTBEePTU HCCIIeayeMOoil KoropTel. Takxke ObLI Tpo-
BE/ICH aHaJIu3 cTerneHu sKkcnpeccun mapkepa ROR1 B
TpyTITe NTalUeHTOK C HAIMYHEM MTO3UTHBHOTO UMMYH-
HOTO OKpamuBanus (n=46). Pactipenenenne ypoBHeH
IKCTIPECCHU UMEJIO CIIC/IYIOIIUE MTOKa3aTeNu: cradas
akcnpeccus — 34 (73,9 %), ymepennas — 8 (17,4 %),
BbICOKas dkcrpeccust — 4 (8,7 %) cimyuas. [TomoOHo
BMI-1, nms ROR1 6p110 XapakTepHO MpeodIagaHme
HHU3KOTO YPOBHS JKCIpECCHH, 3aUKCHPOBAHHOTO
MOYTH Y TPEX YETBEPTEH MCCIIETyeMBIX MalMECHTOK.
Heo0xonmumo moguepKHyTh, YTO 4acTOTa BCTpeyae-
MOCTH BBICOKOTO ypoBHs 3kcripeccun ROR1 Onina
CYIIIECTBEHHO HIDKE B cpaBHEHNH ¢ BMI-1, coctapmsis
MeHee OIHOM JeCATON YaCTH BBIOOPKH.

Myranus rena PIK3CA Obina uneHTudunpoBasa
B 30 % omyxouneit (n=24/80), c HanudoIIbIIIeH YaCTOTOM
noxanu3anuu B 9k30Hax H1047X (37,5 %) u E545X
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Hanuune npu3HakoB OrcyTcTBHE MPH3HAKOB
IPOTPECCUPOBAHHIS/ HPOrPeCCUPOBAHHS/
Presence of signs of Absence of signs of p
disease progression disease progression
7/14 (50,0 %) 32/66 (49,0 %)
5/14 (36,0 %) 26/66 (39,0 %) 0,96
2/14 (14,0 %) 8/66 (12,0 %)
2/14 (14,0 %) 6/66 (9,0 %)
0,56
12/14 (86,0 %) 60/66 (91,0 %)
6/14 (43,0 %) 42/66 (64,0 %)
7/14 (50,0 %) 24/66 (36,0 %) p=0,047
1/14 (7,0 %) 0/66 (0,0 %)
7/14 (50,0 %) 59/66 (89,0 %)
0,0004
7/14 (50,0 %) 7/66 (11,0 %)

(33 %), perxxe — B ax30Hax Q546X u N345K (o 12,5 %)
u E542K (4,5 %). l'unepakcnpeccust unkianaa D1 B
KJIIETKaX TIEPBUYHO OITyXO0JIM ObLiTa Bepu(HIIMpOBaHa
y 30 marmenTtox (37,5 %).

IlonyueHHble JaHHBIE O YACTOTE MO3UTUBHOM
skcnpeccun MapkepoB ROR1 u BMI-1, ypoBHsIx ux
AKCIPECCHH B OIYXOJICBOH TKaHU, a TAKIKE CBEJICHHUS O
Hanuuuu mytauuu reHa PIK3CA v runepakcnpeccuu
nuKiIrHa D1 65U pETPOCTIEKTHBHO COTIOCTABIIEHBI C
KIIMHUKO-MOP(OIOrMIeCKUMH MapaMeTpaMu IIepBUY-
HOU OITyXO0ITH (CTa sl 3200J1€BaHUSL, TUCTOJIOTHUECKHIM
THII, CTETICHb 3JI0KaYeCTBEHHOCTH, MOJICKYIISIPHBIN
TIOTHIT), & TAKKE C (haKTOM HATMIHSI THOO OTCYTCTBUS
MPU3HAKOB MPOTPECCUPOBAHMS 3a00JIEBaHMS HA TIPO-
TSDKEHUH TIeproia HaOIIOIeHNU .

IIpoBeneHHOE WCClIeTOBAHHE YCTAHOBUIO OT-
CYTCTBHME 3HAYUMBIX Pa3IMYUi MEXy 4aCTOTOU MO-
3uTUBHOHU dKcnpeccun Oenka ROR1 B omyxonesoit
TKaHH, CTaanel 3a00eBaHus, THCTOTUIIOM U CTere-
HBIO 3JI0Ka4e€CTBEHHOCTH HOBOOOpa3oBaHus. OHAKO
BBISIBJICHA OTYETIMBAs CBSI3b DKCIPECCUU JAHHOTO
Mapkepa ¢ MoJieKyJsipHbIM noarunoM PMIK. ¥V Bcex
MalKUeHTOK ¢ JroMuHanbHbIM B (14 u3 14, 100 %)
BbIsIBIICHA AKcnpeccust ROR1, B To BpeMs kak cpeau
MAIMEHTOK ¢ ToATHIoM A —B 32 113 66 (48 %) ciryuaes
(p=0,001). Ilpm HanWMYUW MO3UTHBHON HKCIPECCHUH
RORI1 runepskcnpeccus nukinuHa D1 nabmonanach
y 27 u346 (58,7 %) manueHToK, Torja Kak Ipu OTCyT-
ctBuH 3kcnpeccurt ROR1 — tonbko y 3 u3 34 (8,8 %)
(p<0,0001). Kpome Toro, Ipul BEICOKOM yPOBHE JKC-
npeccun ROR1 (>50 %) runepakcnpeccus LUKINHA
D1 perucrpuposanace y 4 u3 4 (100 %) nauuenrox,
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OTCcyTCTBHE MyTAlUK I'eHa
PIK3CA/No PIK3CA mutation

Hanuune myranmu resa
PIK3CA/ PIK3CA-mutant

B OtcyrcTBue runepakcipeccun nukirHa D1/No cyclin D1 overexpression

B Hannuue runepakcnpeccuu nukirHa D1/Cyclin D1 overexpression: present

Puc. 1. PacnpeneneHue 6onbHbIx
15 noMuHanbHeiM PMXK B 3aBrcMMocTu
OT Hanmuus nMbo oTCyTCTBUSA MyTaLUiA
reHa PIK3CA v runepakcnpeccumn um-
knuHa D1 B TkaHV NEpPBUYHON ONyXOMMW.

MprmeyaHve: pucyHOK BbIMONHEH

aBTOpamMu

Fig. 1. Distribution of patients with
luminal breast cancer depending on the
presence or absence of PIK3CA gene
mutations and cyclin D1 hyperexpres-

sion in the primary tumor tissue.

Note: created by the authors

npu ypoBHe 25-50 % —y 17 u3 26 (65 %) u npu
ypoBHe <25 % —y 6 u3 16 (37,5 %) (p=0,044). B
HCCIIeZIOBAaHUM HE Oblla MICHTHU(QHUIIMPOBaHA CBSI3b
Mexay akcnpeccueit ROR1 u HanuuneM mpu3HAKoOB
porpeccupoBanus 3a00aeBaHusl.

AHanmu3 ocobeHHOCTEH 2KcTpeccnn Oenka BMI-1
AQHAJIOTUYHBIM 00pa30M MPOAEMOHCTPUPOBAI OTCYT-
CTBHE CTaTHCTUYECKH 3HAYUMBIX Pa3IHUUi MEKIY
Y4acTOTOW €ro MO3UTHUBHOM AKCIIPECCHU B OIMyXOJie-
BOW TKaHW, CTagueil 3a0oJieBaHUs, THCTOTHUIIOM U
CTEIEeHBIO 3JI0KaYeCTBEHHOCTH HOBOOOPA30BAHUA.
st mapkepa BMI-1 Ttakxke oTMeuanach TCHICHIIUSA
K CBSI3H C MOJICKYJISIPHBIM MOATUIIOM, HE JIOCTHUIIIAs
CTaTHCTUYECKOW 3HAYUMOCTH: Y BCEX MAaIMEHTOK C
moMuHaNBHEIM B moatumom (14 u3 14, 100 %) BBI-
SIBJICHA TIO3UTUBHASA KCIPECCHs, TOTa KaK CPeau
MaIMEHTOK C TIOMHUHATBHBIM A OATHIIOM KCIIPECCHS
orMedanach B 52 u3 66 (78,8 %) ciyqaes (p=0,13).

ITpu nHanuuuu sxcripeccurt BMI-1 B onyxomnu mo-
sutuBHast 3kcnpeccust ROR 1 Oblia 3aperucTpupoBaHa
y 44 u3 66 (66,7 %) MalIMEeHTOK, a IPU OTCYTCTBUU — Y
2u3 14 (14,3 %) (p=0,001). XoTs B 11€JTOM MEXK/TY Ya-
croroil skcnpeccun BMI-1 u runepskcnpeccueit uu-
xymHa D1 3HaunMOli CBSI31 HE OTMEUYEHO, ITPH BBICOKOM

yposHe 3kcipeccun BMI-1 (>50 %) runepakcnpeccus
nukrHa D1 BeisBismace y 11 u3 17 (64,7 %) nanmen-
TOK, B TO BpeMs Kak Iipu ypoBHe <25 % —y 18 u3 57
(31,6 %) (p=0,03). Kpome Toro, B rpyIie namueHToOK
¢ mporpeccupoBanueM 3adosieBanus (n=14) B 100 %
ciryqaeB (14 u3 14) 3apeructpupoBaHa MO3UTHBHAS
skcrpeccuss BMI-1, o cpaBHeHuto ¢ 52 u3 66 (78,8 %)
B rpyrre 0e3 MpU3HaKOB MPOrPECCUPOBAHMS; OAHAKO
JaHHAsl pa3HUIA HE JOCTUIVIA CTATUCTUYECKOW 3Ha-
gumoctu (p=0,13).

B xone BBITIOSHEHHOW pabOTHl HE 0OHAPYKEHO
3HAYUMOM CBSI3U MEXKJY HaJIUYHEM/OTCYTCTBHEM
myTtanuit rena PIK3CA u BceMH HcclelyeMbIMU
KIIMHUKO-MOP(OIOrMYECKUMH NTapaMeTPaMu IepBUY-
HOM OIyXOJIU, YACTOTOW MO3UTUBHONU SKCIPECCUU U
ypoBHeM skcnipeccun 6enkoB ROR1 u BMI-1. Ipo-
JEMOHCTPUPOBAHO, YTO MIPHU OTCYTCTBUHU B OITyXOJH
runepakcnpeccu ukianHa D1 myranmsa rena PIK3CA
uaeHTHGUIIpOoBaIach 3HaINMO pexke (p=0,003) (puc. 1).
BrlsiBiieHa oT4eTIMBAsE TCHJICHIMS K B3aUMOCBSI3U
MeXIy HannuneM myTtaiuu reda PIK3CA u dpakrom
NporpeccupoBaHys 3a00IeBaHusL, @ TAKKE MOJICKYJISP-
HBIM ToaTuTIoM omnyxonu (p=0,07 B 00oux cirydasix)
(Tabm. 2).

Ta6bnuua 2/Table 2

PacnpepeneHue cnyyaeB mytauuum reHa PIK3CA cpenu naumeHTOK ¢ noMuHansHbiM PMXX B 3aBucuMocTH
oT pakTa nporpeccMpoBaHus 3abonesBaHnsa U MONEKYNIAPHOro NOATUNA ONyXonu

Distribution of PIK3CA gene mutation among patients with luminal breast cancer depending on the evi-
dence of disease progression and molecular tumor subtype

IMapamerpsy/Parameters

Hasnaue npu3HaKoB MpOrpeccupoBaHHs/
Presence of signs of disease progression (n=14)

OrcyTCcTBHE MPH3HAKOB MTPOTPECCHPOBAHNS/
Absence of signs of disease progression (n=66)

JIroMUHAIIBHEIH A MOJEKYIJISIPHBIH TOATHT/
Luminal A molecular subtype (n=66)
JlromuHaneHBI B MonekyIspHbI moaTHI/
Luminal B molecular subtype (n=14)

anManHl/leZ TabJIMIa COCTaBIICHA aBTOpaMH.

Note: created by the authors.

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 46-55

Myramus rena PIK3CA/PIK3CA gene mutation
Hanmmume mytannu/
Presence of mutation (n=24)

OtcyTcTBHE MyTaIHN/
Absence of mutation (n=56)

7(50 %) 7(50 %)
49 (74 %)
0,
e ) £=3,23; p=0,07
0,
17.26%) 49 (74 %)
7(50 %) 7(50 %)
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Puc. 2. 5-netHsa 6e3peunanBHas BbKMBAEMOCTb MNALMEHTOK C
ntoMUHanbHbIM PMXK B 3aBMCMMOCTM OT Hanuyns B NEPBUYHON
onyxonu myTtaumu reHa PIK3CA.

[MpumeyaHue: pUcyHOK BbINOMHEH aBTOpamMu
Fig. 2. The 5-year relapse-free survival of patients with luminal
breast cancer depending on the presence of a PIK3CA gene
mutation in the primary tumor. Note: created by the authors

Kpome Toro, Hamu npoBejieHa OLlEHKa S-JI€THEU
0e3peIMBHON BEDKHBAEMOCTH TTALIMEHTOK B 3aBH-
cuMocTH oT Hanmmuus mytauun PIK3CA. Cratuctiue-
CKHI1 aHaJIM3 BBISBUII IOCTOBEPHBIC PA3THUUS MEKAY
rpymmamu: log-rank test: ¥*=2,72, p=0,03 (puc. 2).
[TonmydeHHbIe pe3ynbTaThl CBUIETENBCTBYIOT O BIUS-
Hun mytauun PIK3CA Ha mporuos 3a0oiieBaHMs,
YTO MOXKET yKa3bIBaTb Ha €e PoJib B (popMupoBaHUN
YCTOWUHMBOCTH K TEPAITUU ¥ MOBBINICHUU PHCKA
peuuanBa.

Hamm nanHble He BBIIBUIIN 3HAYMMON 3aBUCHMO-
CTH 5-JIeTHel Oe3pelIUBHON BEIKUBAEMOCTH OT TH-
niepakcnpeccuu ukauHa D1 (p>0,05), uto mo3BomnseT
MIPENOI0KHUTh, YTO 3TOT MapKep He SBISIETCs Mpo-
THOCTHYECKH 3HAYMMBIM Y TIALIMEHTOK, TTOTYYarOIINX
WHTUOUTOPBI apOMaTa3bl.

Obcy:xnenue

BrisiBnieHHas HAMH KOPPEITSIIIFST MEXKTy SKCIIpeC-
cueil uccrnenoBaHubix MapkepoB ROR1 u BMI-1
M 9acTOTON OTAAJeHHBIX METAacTa3OB MPHU JIOMH-
HanbHOM PMIK, Hambonee BEpOsSITHO, MOXKET OBITh
oOycnoBieHa QyHKIMSIMHU 3THX OENKOB, Onpese-
JISTFOIIIUMHU MIX KITFOUEBYIO POJIb KaK B TUM(POTESHHOM,
TaK ¥ B TeMaTOTEHHOM PACIpOCTPAHEHUH OITYXOJIH.
Hawm ymanocs mokaszats, uto 6enku ROR1 u BMI-1
ACCOIMUPOBAHBI C TIOMUHATLHBIM B MONeKyIsipHbIM
noarunoM PMIXK. UnTepec Takke mpeacTaBisieT
BBISIBJICHHAS] 3HAYMMAsI CBSA3h MEXKAY HAINYHEM TH-
nepaKcrnpeccuy MUKkInHa D1 v Hannuuem MyTaruu
rena PIK3CA, a takxke MO3UTUBHOU IKCIPECCUU
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RORI1. B ornuuue OT JaHHBIX, NOJYyYEHHBIX B HC-
CJIEIOBAHUSAX C HCIIOJIB30BAHMEM TaMOKCH(EHa, B
HaIlleM HCCIIEAOBAHUH THIEPIKCIIPECCUS IUKIHHA
D1 ne Oblia accolMUPOBaHa C JOCTOBEPHBIM CHUXKE-
HUEeM 0e3pelMIUBHON BEDKUBAEMOCTH Y TAIIMEHTOK,
MOJTyYaBIIUX MHTUOUTOPBI apoMaTasbl. ITO MOXKET
CBUJETEIbCTBOBATh O PA3JIMYMU B MOJIEKYISIPHBIX
MeXaHU3Max YHTOKPUHHON PE3UCTEHTHOCTH IIPU pas-
JIMYHBIX pEXUMax TOPMOHOTEpanuu. J{onoaIHUTENb-
HO, HAIlIA JJaHHbBIE TIOATBEPIKAAIOT OIyOINKOBaHHBIE
pe3yIBTaThI 0 TOM, uTO Ko-3Kctpeccuss ROR1 n BMI-1
MOYKET YCHJIMBATh MPOLECChl MHBA3UU M MHTPAINH
OITyXOJIEBBIX KIJIETOK, TEM CAMBIM CIIOCOOCTBYSI IIPO-
rpeccupoBaHmio 3a0oneBanus. [ IpoBeaeHHbIN ananm3
S-meTHel Oe3pelUINBHON BBEDKUBAEMOCTH TIOKa3all
3HAYUMOE CHIDKEHHE BBDKHBAEMOCTH TAIIUEHTOK C
myTanueit rena PIK3CA, uto cornacyeTcs ¢ JaHHBIMU
0 pOJIM MyTalUi TaHHOT'O TeHa B Pa3BUTHUU PE3UCTEHT-
HOCTH K 3HJIOKPUHHOU Tepanuu. 3TO NOJUEPKUBACT
HEO0OXOIMMOCTh MAaJbHEHIINX MCCIEIOBAHUNA II0
YTOYHEHUIO POTHOCTHUECKOM 3HaunMocTu PIK3CA-
aCCOLMMPOBAHHON aKTHBALMW CUTHAJIBHOIO MYTH
PI3K/AKT/mTOR B momuransaoM PMIK. Kpowme
TOTO, BBISIBJICHHAsI HAMU CBSI3b MEKIY IKCIIpECCHen
BMI-1 u Hanuumem nporpeccupoBanus 3a001eBaHUs
MOXET yKa3blBaThb HAa BaXHYIO POJIb 3TOrO OejKa B
TOJI/IeP’KaHUH CTBOJIOBOTIOIOOHBIX CBOMCTB OITyXOJIe-
BBIX KJIETOK M UX YCTOMYMBOCTH K Tepanuu. B aTom
KOHTEKCTE MEPCHEKTUBHBIM HAIPABICHUEM MOXKET
OBITh M3y4YeHHE KOMOMHHPOBAHHBIX CTpaTerui, Ha-
NpaBJICHHbIX Ha UHrHOUpoBanue BMI-1, B couerannu
C TPaJAULIMOHHBIMUA METO/IaMH JICUCHHUSI.

3akJirouenune

IIpoBenenHoe uccne0BaHUE TIOATBEPKIACT 3HA-
yuMyto poib OenkoB ROR1 u BMI-1 B matorenese
momuHaiIpHOr0 PMOK. YeTanoBieHa ux accomuanus
C JIOMUHAJIBHBIM B MOITHUIIOM OMyXOJH, 4YTO MOYKET
00BSICHATE 00JIee arpeCCUBHOE TCUCHHUE 3a00JICBAHUS
y JJaHHOW TPYIIIbI NAlMeHTOK. OOHapyKEeHHAs! CBS3b
MeXx 1y runepakcrpeccueil nukiauHa D1 u myTanueit
reHa PIK3CA nONOJHUTENBHO CBUIETENIBCTBYET O
KOMIIJIEKCHOM B3aUMOJICCTBUM Pa3JIMYHBIX CHUT-
HaJbHBIX MyTeH, BIUSIONIMX Ha Mpojudepalun u
PE3UCTEHTHOCTh OMYXOJEBLIX KJIECTOK. BrigBienHas
CBsI3b Mex Ay MyTanuei rena PIK3CA u cHUKeHHOU
5-neTHe# Oe3pemuIuBHON BBDKHBAEMOCTBIO ITOM-
YEPKUBACT HEOOXOAUMOCTD JAJIbHEHUIIICTO U3YUCHHS
BO3MOYKHOCTH TapreéTHON Tepaluy, HalpaBICHHOU
Ha uaruouposanue PI3K/AKT/mTOR-curnansHoro
myTu. B 3TOM acniekte 0coOBIi HHTEpEC MPEICTaBISET
KOMOWHHPOBAHHOE HCIIOIL30BAHNE WHTHOUTOPOB
PI3K u ropMoHanbHOM Tepanuu Juisl yIy4IleHus
KIIMHUYECKUX HUCXOAOB y MALHUEHTOK C JIOMHUHAIb-
HbIM PMOK.
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ueHtp Poccuiickoit akagemMuu Hayk; JOLEHT Kadeapbl OHOXUMHUK U MOJICKYJISIPHON OMOJIOTHHU C KypcOM KIMHUYECKOiH J1abopaTtopHOit
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INFLUENCE OF IMMUNE TARGETED THERAPY
ON IMMUNE SYSTEM PARAMETERS IN PATIENTS
WITH ENDOMETRIAL CANCER

M.N. Stakheyeva'?, N.A. Ermak’, A.A. Maltseva', E.l. Livanos?,
L.A. Kolomiets'2, N.V. Cherdyntseva'

'Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia
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Abstract

Immune targeted therapy (ITT) including pembrolizumab, an immune checkpoint inhibitor, and lenvatinib,
a targeted drug that blocks receptor tyrosine kinases, is one of the main treatment strategies for advanced
endometrial cancer (aEC) patients with proficient mismatch repair (PMMR) and microsatellite stable (MSS).
Since immunological mechanisms are involved in the implementation of the therapeutic effects of pembrolizumab
and lenvatinib, it is likely that the current state of the patients’ immune system affects the efficacy of ITT. The
purpose of the study was to investigate changes in peripheral blood immune parameters depending on the
response to therapy in aEC patients who received therapy with pembrolizumab and lenvatinib. Material and
Methods. The study included 12 patients with stage II-IV (T2—4N0-2M0-1) aEC with pMMR and MSS, who
received therapy with combination of pembrolizumab and lenvatinib. All patients were divided into 2 groups:
1) with disease progression within 6 months of starting ITT (n=4), 2) without signs of progression for more
than 6 months (n=8). The immune parameters (the number of VEGFR+ monocytes and VEGFR expression
on monocytes, the number of PD-1+ cells in peripheral blood and PD-1 expression on them, the lymphocyte
subsets) were evaluated by flow cytometry before starting ITT, 2 and 6 months after therapy. The control
group consisted of 39 patients with newly diagnosed EC prior to anticancer therapy. Results. ITT resulted in
significant changes in the number of VEGFR+ monocytes and VEGFR expression on monocytes, as well as
in the number of PD-1+ cells in peripheral blood and PD-1 expression on them, along with alterations in the
lymphocyte subsets. Changes in the immune parameters were related to the response to ITT. At the point of
outcome (during disease progression or in the case of long-term response to therapy) the difference in the
parameters reached the level of statistical significance. In the case of effective ITT, the immune parameters
approached the values observed in control group patients with EC being newly diagnosed. Conclusion.
Changes in immune system parameters of aEC patients treated with pembrolizumab in combination with
lenvatinib were found to be related to response to therapy.

Key words: endometrial cancer, immune targeted therapy, pembrolizumab, lenvatinib, immunologic
parameters, antitumor treatment efficacy.
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BIMAHUE UMMYHOTAPIETHOWU TEPANWUU HA NMOKA3ATENU
WUMMYHHOW CUCTEMbI Y BOJIbHbIX PAKOM 9HOOMETPUA

M.H. CraxeeBa'? H.A. Epmak’, A.A. ManbueBa', E.W1. JlusaHoc?,
JN.A. Konomuen'?, H.B. YepabiHueBa'

"HayuHo-1ccneoBaTenbCKUii UHCTUTYT OHKOMNOrMM, TOMCKUIA HaumMoHarnbHbIN UcCcneaoBaTenbCKuii
MeOMUMHCKUI LeHTp Poccuiickon akageMumn Hayk

Poccus, 634009, r. Tomck, nep. KoonepaTtneHbIn, 5

20Irb0OY BO «Cubupckuii rocynapCTBeHHbI MeQULMHCKUIA yHuBepeuteT» MuHagpasa Poccun
Poccus, 634050, r. Tomck, MoCKoBCKUI TpakT, 2

AHHOTauuA

BBegeHue. MivmyHoTapretHasa Tepanusa (UTT), BkntoyaroLwas MHIMBUTOP KOHTPOMbHBLIX TOYEK UMMYHHOTO
oTBeTa nembponusymab v TapreTHbln Nnpenapar NeHBaTuHUG, GNOKUPYHOLLNIA TUPO3UHKUHA3L! PELIENTOPOB,
SIBMAETCHA OQHOM U3 OCHOBHbIX CTpaTErnii Ie4eHns NporpeccupyoLlero paka aHgometpus (nP3) ¢ npoduum-
ToM cuctembl penapaummn (PMMR) 1 oTcyTCTBMEM MUKpOCATENNUTHOW HecTabunsHocTn (MSS). MNMockonbky
UMMYHOSOMMYECKNE MEXaHN3Mbl BOBMEYEHbI B peanv3aLuio TepaneBTnieckmx addektoB nembponmaymaba 1
neHBaTUHWGa, TO BEPOSITHO, YTO aKTyaribHOE COCTOSIHME UMMYHHOW CUCTEMbI NaLUEHTOK OKa3bIBaET BNUSHME
Ha acpdekTmBHOCTL ATT. Llenb uccneaoBaHusi — U3yu4ntb U3MEHEHWE UMMYHOMOMMYECKUX nokasaTtenen B
nepundepn4ecKomn KpoBU, aCCOLIMMPOBAHHBIX C MOMEKYNSAPHO-KNETOYHBIMW MEXaHN3MamMn AeNCTBUS NemMOpo-
nm3ymaba n neHBaTnHnba, y 60nbHbIX NP3 Npu NpoBeAeHN MMMYHOTapreTHoW Tepanun B 3aBUCUMOCTM OT
achdekTBHOCTM AaHHOIO Buaa neveHunsi. MaTtepuan u metoabl. B uccnegosaHue Bownu 12 nauneHTok ¢ nP3
[I-IV (T2—4N0-2MO0-1) ctagumu, ¢ npodmumutom cuctembl penapauum (PMMR) 1 oTCcyTCTBMEM MUKPOCATENNUT-
Hou HecTabuneHoctn (MSS), nonyymBLLKeE Tepanuio B BUAe kombrHaumm neméponudymaba n neHBaTnHmba.
B 3aBucumocTu oT adppekTnBHocTU UTT cchopmmupoBaHhbl 2 rpynmbl: ¢ nporpeccupoBaHem UTT B TedeHne 6
Mec OT Ha4yana gaHHou Tepanun (n=4) n 6e3 npn3HakoB NporpeccupoBaHns 6onee 6 mec (n=8). [lo Hayana
WTT, 4epes 2 mec 1 6 mec Tepanuum y naumeHToK METOAOM MPOTOYHOM LIUTOMETPUM OLIEHUBANNCh CReayoLne
UMMYyHororndeckue nokasatenu: konmdectso VEGFR* moHouuToB 1 akcnpeccua VEGFR Ha MoHouuTax,
konuyectBo PD-1+kneTok nepudepunyeckon kposu 1 akcripeccus PD-1 Ha HMX, NONynsiLMOHHas CTPYKTypa
nMMdoLMTOB. B ka4yecTBe KOHTPOMBbHOWM rpynmbl BLICTYNUNKN 39 NaLMEHTOK C BNepBble ANarHOCTUPOBaHHbLIM
P3 no Havana npoTBoonyxonesoro nevexus. PesynbTatsl. [poseaeHne VTT conpoBoxaanock 3Ha4nMbIm
n3meHeHnem konndectea VEGFR* MoHouuToB 1 akcnpeccun VEGFR Ha MoHoumTax, konudecTtea PD-1+kneTok
nepudepuyeckomn Kposu 1 akcripeccun PD-1 Ha HWX, NONYMASLMOHHON CTPYKTYPbl NIMMAOLUTOB. Xapaktep
OVHaMVKU UIMMYHOSOMMYeCKUX nokasarternen cBsasaH ¢ adekTnBHocTbio VTT. B Touke HacTynneHns ncxoga
(MOMEHT nporpeccupoBaHnsa Unu nocrnegHee HabnogeHne Npu AnMTeNbHOM OTBETE Ha Tepanuio) pasnuyve
B rokasaTtensx JOCTUrano ypoBHSA CTaTUCTUYeCKOW 3HauumocTu. Mpu addpekTnBHon UTT mnccnegyemoble
napameTpbl NpUbnmxanucb K 3Ha4eHUsIM y NauMeHTOK C BNepBble AuarHocTupyembiM P3. 3aknioyeHue.
[vHamuka nokasaTenen MMMYHHOW cucTembl y 6onbHbIX NP3 npy npoBeaeHWn Tepanvm nemoponmsymadom
B KOMOMHaLMK C NeHBaATMHMOOM CBSA3aHa C XapakTepoM OTBETA Ha feveHue.

KnioueBble cnoBa: PaK aHAoMeTpus, UMMYHOTapreTHasa Tepanus, neM6ponM3yMa6, JNeHBaTUHWUO, UMMYHO-
Jlornyeckue nokasartenu, SCbeeKTMBHOCTb NnpoTUBOOMNyXoJieBOro rne4vYeHus.

Introduction

According to clinical practice guidelines since
2019, immune targeted therapy (ITT) including pem-
brolizumab, an immune checkpoint inhibitor (ICI), and
lenvatinib, a targeted drug that blocks receptor tyrosine
kinases, has been one of the main treatment strategies
for advanced and metastatic endometrial cancer (EC)
in patients with proficient mismatch repair (pMMR)
and microsatellite stable (MSS) [1].

Currently, the therapeutic effects of ITT are associ-
ated with the immune system activation. Thus, the use
ofanti-PD-1 drugs, including pembrolizumab, leads to
the restoration of cytotoxic activity of CD8+cytotoxic
T-lymphocytes [2], and induces M1-polarization
of monocyte-macrophage cells [3, 4]. Blocking the
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functional activity of VEGFR+monocytes and mac-
rophages, lenvatinib cancels the suppressive effect of
T-regulatory cells and their production of cytokines
with immunosuppressive activity IL-10 and TGF-j3
[5]. In addition, there is evidence that lenvatinib
increases tumor infiltration by CD8+ T-cells express-
ing granzyme B and IFN-y [6], which suggests the
activation of adaptive immunity and potentiation of
the PD/PD-L-associated action of pembrolizumab. It
has been suggested that the effect of immune check-
point inhibitors (ICI) depends largely on the func-
tional status of lymphocytes [7], in particular, on the
presence of signs of exhaustion characterized by the
expression of immune-inhibitory molecules, includ-
ing PD-1(CD279) [7-9]. It has been shown that signs
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of exhaustion appear at the progenitor stage and then
spread to antigen-committed populations — memory
cells and effector cells [7, 10, 11].

Since the immune system contributes to therapeu-
tic effects of the combination of pembrolizumab and
lenvatinib, it is obvious that the actual state of the
immune system is crucial for effective ITT. However,
despite numerous studies on the relationship between
the parameters of local and systemic immunity and
the response to ITT in EC patients [12], there is no
information on the effect of a combination of pem-
brolizumab and lenvatinib on immune parameters as-
sessed in the blood circulation. Such knowledge will be
important to more fully understand the mechanisms of
action of the therapeutic strategy, determine the domi-
nant pathways of involvement of various effectors of
adaptive and innate immunity, and identify criteria for
stratification of patients for prescription and markers
for monitoring effective ITT.

The purpose of the study was to investigate the rela-
tionship between changes in peripheral blood immune
parameters of aEC patients who received therapy with
pembrolizumab and lenvatinib and response to ITT.

Material and Methods

The study group included 12 patients with stage
II-IV (T2-4N0-2MO0-1) endometrial cancer, who
received immune targeted therapy at the Cancer Re-
search Institute, Tomsk National Research Medical
Center of the Russian Academy of Sciences from 2022
to 2024. The mean age of patients with advanced EC
was 62.9 + 15.9 years (standard deviation, ages from
47 to 79 years). MSI and/or IMMR were not detected
in all patients during genetic analysis. All patients
had previously undergone treatment for endometrial
cancer. Surgery was the main method of primary treat-
ment. The patients received adjuvant radiotherapy or
chemotherapy depending on their risk factors. The
diagnosis was verified morphologically.

Patients received immune targeted therapy with
pembrolizumab (BIOCAD, Russia): 200 mg intra-
venously once every 3 weeks + lenvatinib (EISAI,
Japan): 20 mg orally once daily (21-day cycles).

The response to ITT was assessed using imaging
techniques based on the absence of signs of progression
according to the iRECIST scale. ITT was considered
effective if the patient did not show signs of disease
progression during treatment for 6 months or more. If
progression occurred within 6 months of ITT, therapy
was considered ineffective. Therefore, 2 subgroups were
defined: effective (n=8) and ineffective (n=4) ITT.

To evaluate the impact of EC progression and
treatment on immune system parameters, 39 patients
with newly diagnosed stage [-IV (T1-4N0-2MO0-1) EC
were used as a reference (control) group. The median
age of these patients was 62.6 + 23.6 years (standard
deviation, ages from 39 to 86 years).

The study was performed in accordance with the
Declaration of Helsinki, 1964, and the permission of
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the local ethical committee of the institute. All patients
signed informed consent before being included in the
study.

Venous blood (20 ml) from patients was collected
in the morning on an empty stomach and drawn into
vacuum containers with heparin. The populations
of interest were peripheral blood cells expressing
PD-1(CD279); VEGFR(CD309)+ monocytes dis-
tributed among the main subpopulations of periph-
eral blood (classical, intermediate, non-classical);
CD8+lymphocytes with signs of activation (CD69+);
naive CD45R A+lymphocytes; CD45R0+lymphocytes
with signs of commitment; CCR7 (CD197)+lymphocytes
and CD62L+lymphocytes with migration activity to
lymph nodes; lymphocytes expressing co-stimulatory
molecules CD27 and CD28. The relative number of
cell subsets as well as the expression level of surface
molecules (median fluorescence intensity, MFI) was
investigated using flow cytometry. The evaluated
markers and antibodies used are presented in Table.

Samples with appropriate isotypic antibodies were
used as negative controls. The phenotype of the studied
subsets was evaluated using a BD FACS Canto II flow
cytometer (BD, USA). The compensation procedure
was performed using CompBeads kit (BD, USA).

Antibodies to the antigens shown in Table 1 were
added to whole blood samples (100 pl) in volumes
corresponding to the manufacturer’s recommenda-
tions. They were incubated for 20 minutes in the dark
at a room temperature. Erythrocytes were lysed using
Lysing Solution (BD, USA). Samples were incubated
for 15 minutes in the dark, after which they were
washed twice with Cell Wash Solution (BD, USA).
Phenotypic features of the studied populations were
evaluated using a flow cytometer. At least 50,000
events were collected for each sample.

Data were visualized and analyzed using FAC-
SDiva Version 6.1.3 software. Monocyte, lympho-
cyte, and neutrophil subsets were selected from the
CD45+leukocyte population using a gating strategy.
The number of PD1(CD279)+cells in each subset was
estimated. CD45+monocytes were further divided into
subpopulations of CD14+CD16- classical monocytes,
intermediate CD14+CD16+ monocytes, and non-
classical CD14-CD16+ monocytes, in each of which
the number of CD309+cells and the expression of
this marker were evaluated. CD8+lymphocytes and
CD8+CD69-+lymphocytes were sequentially identified
in the CD45+lymphocyte population. The populations of
CD45RA+CD45R0-CD27+CD28+naive lymphocytes,
CD45RA+CD45R0-CCR7(CD197)- terminally differen-
tiated lymphocytes, CD45RA-CD45R0+CD62L+central
memory cells and CD45RA-CD45R0+CD62L- effector
memory cells were sequentially identified from the
CD45+lymphocyte gait.

Immune parameters associated with molecular and
cellular mechanisms of pembrolizumab and lenvatinib
were assessed at the time of diagnosis in control (refer-
ence) patients, and before ITT, 2 and 6 months after
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ITT, as well as during disease progression in patients
with advanced endometrial cancer (aEC). Statistical
analysis was performed using the program Statistica
version 12 for Windows (StatSoft Inc). Nonparametric
methods of visualization and analysis of the results
were used due to the small size of the researched groups
and the results were presented as median (Me) and in-
terquartile range (Q1;Q3). Comparison of the studied
populations depending on the stage and effectiveness
of ITT was performed using the Mann—Whitney crite-
rion for independent samples. If the p-value was less
than 0.05, the difference in the groups was considered
statistically significant. The data corresponding to the
level of statistical trend (p<0.1) were also given.

Results

Before investigating changes in immune param-
eters associated with molecular and cellular mecha-
nisms of pembrolizumab and lenvatinib during ITT,

we evaluated changes in the state of the immune
system that were influenced by the tumor growth and
disease progression, as well as the antitumor treatment
performed.

Compared to patients with newly diagnosed EC, pa-
tients with recurrent disease progression, who had re-
ceived two or more lines of anticancer therapy showed
a decrease in the level of CD14+CD16- monocytes
of the classical subpopulation expressing receptor for
vascular endothelial growth factor VEGFR (CD309)
(p=0.03, Fig. 1A).

The disease progression and anticancer treatment
were accompanied by a decrease in the level of PD-
1-expressing neutrophils (CD279) in the peripheral
blood as compared to that observed in the control
group patients (p=0.02, Fig.1B). However, the PD-
1(CD279) expression level on lymphocytes and
CD8+lymphocytes was higher in aEC patients than
in controls (p=0.003 and p=0.02, Fig.1B).
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Fig. 1. Differences in immune parameters between patients with newly diagnosed EC (1) and advanced EC (2). A — parameters related
to VEGFR (CD309) expression on peripheral blood cells; B — parameters related to PD-1 (CD279) expression on peripheral blood cells;
C — parameters related to lymphocyte differentiation. Note: created by the authors
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(2): A— nokasarenu, ceasaHHble ¢ akcnpeccunen VEGFR (CD309) Ha kneTkax nepudepudeckon Kposu; B — nokasatenu, cBsisaHHble C
akcnpeccuen PD-1 (CD279) Ha kneTkax nepudepuydeckon kposu; C — nokasarenu, cBasaHHble ¢ AnddepeHUnpoBKon NMMQOLNTOB.
MpuMeyaHne: pUCyHoK BbINOSIHEH aBTOpaMu
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Fig. 2. Differences in immune parameters in aEC patients depending on the effectiveness of ITT. 1 — effective ITT group; 2 — ineffective
ITT group. A — before ITT; B — during disease progression or the last progression-free follow-up. Note: created by the authors
Puc. 2. Otnnymsa nmmyHonornyecknx nokasatenen y 6onbHbIx ¢ nporpeccupyowmm PO B 3aBucrmMoctu ot addpekTBHocTn UTT:
1 — rpynna addektuBHom UTT; 2 — rpynna HeadbdekTnHonm NTT. A — o Havana ATT; B — B MOMEHT NporpeccnpoBaHns unv nocnea-
Hero HabmogeHns 6e3 nporpeccrnpoBaHus. [puMeyaHne: pucyHoK BbIMOMTHEH aBTOpamMm

Patients with recurrent progression and mul-
tiple lines of anticancer therapy demonstrated an
increased count of CD45RA+CD62L- cells and
CD45RA+CD27-CD28- cells (TEMRA). However,
the count of CD45R0+CCR7+ central memory cells
was lower almost in 2 times (p=0.05, Fig.1C).

The combination of pembrolizumab with lenvatinib
in the treatment of aEC patients resulted in a decrease
in the number of CD14-CD16+monocytes 2 months
after therapy compared to that before therapy : 4.75
[2.70-5.60] % and 9.75 [6.35—-12.10] %, respectively
(p=0.09). After 6 months of ITT, there was a 1.55-fold
increase in surface CD14 expression on monocytes
compared to the baseline level (p=0.09).

Two months after therapy, the proportion of
VEGFR+(CD309+) monocytes in the classical sub-
population and VEGFR(CD309) expression on them
was estimated to be higher and remained elevated
after 6 months (p=0.07, 0.05, respectively), while
VEGFR(CD309) expression in the non-classical
population was decreased by 1.6 times 6 months after
ITT compared to the that observed before therapy
(p=0.02).

Two months after ITT, the count of PD-1-
(CD279)+CD8+cytotoxic T-lymphocytes was lower
by 5.3 times (p=0.02), and after 6 months it amounted
to only 1 % of the initial number of cells of this popu-
lation (p=0.08). A 4.9-fold decrease in the count of
PD-1+ cells in the total lymphocyte population was
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detected 6 months after ITT (p=0.04); however, the
expression of this molecule on lymphocytes was 2-fold
higher compared to that before ITT (p=0.04).

We compared immune parameters associated with
molecular and cellular mechanisms of pembrolizumab
and lenvatinib in patients with advanced EC depending
on the effectiveness of ITT.

Patients with aEC who had disease progression
within 6 months from the start of ITT demonstrated
higher number of CD14+CD16+monocytes in the
peripheral blood compared to that observed in patients
without progression (p=0.07, Fig. 2A). After 2 and 6
months of therapy no differences in immune parameters
between patients with effective and ineffective therapy
were revealed. However, significant differences in the
changes of these parameters during ITT between the
groups of patients were found (Fig. 2B).

Ineffective ITT was accompanied by a lower
number of CD14-CD16- non-polarized monocytes
compared to that before ITT (p=0.08, Fig.3). However,
the count of VEGFR(CD309) +CD14-CD16- non-
polarized monocytes, as well as the expression of
this receptor both on the cells of this subpopulation
and on CD14+CD16+monocytes of the intermediate
subpopulation was increased (p=0.03, 0.05, 0.08,
respectively, Fig.3).

Patients with effective ITT showed higher
level of CD14 expression on monocytes compared
to baseline (p=0.03, Fig. 4A). The number of
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Fig. 4. Dynamics of immunologic parameters in patients with progressive EC during effective ITT (duration of response more than
6 months). 1 — before ITT; 2 — moment of the last observation. A — parameters related to monocytes and VEGFR expression on them;
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eral blood lymphocytes. Note: created by the authors

Puc. 4. InHamyka MMMyHONorn4eckmx nokasaTernen y nauneHTok ¢ nporpeccupytolimm P npu npoeeaeHun acdektusHon UTT (anu-
TenbHOCTb oTBeTa 6ornee 6 mec): 1 — o Havana UTT; 2 — MOMeHT nocneaHero HabnoaeHus. A — nokasaTtenu, CBs3aHHble C MOHOLMTaMu
1 akcnpeccuei Ha Hux VEGFR; B — nokasaTtenu, cBsidaHHble ¢ akcnipeccuen PD-1 Ha kneTkax nepudepuyeckon kposu; C — nokasaTenu,

CBsi3aHHble C akTMBaumen n guddepeHunpoBkon NMMAOLMTOB nepudepnyeckon Kposu. NpumedaHne: pucyHoK BbINOSTHEH aBTOPaMun

VEGFR(CD309)+CD14+CD16- monocytes in the
classical subpopulation was increased compared to the
pre-ITT baseline (p=0.01). The expression of VEGFR
(CD309) on CD14-CD16+monocytes of non-classical
subpopulation was decreased in comparison with the
baseline parameters (p=0.002, Fig.4A).

Effective ITT was associated with changes in
immunologic parameters related not only to the

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(2): 56-67

expression of receptor to vascular endothelial
growth factor. Thus, the number of PD-1(CD279)+
lymphocytes, PD-1(CD279)+CD8+lymphocytes,
PD-1(CD279)+CD45RA-CD45R0+ lymphocytes
were decreased compared with the corresponding
parameters before ITT (p=0.02, 0.02, 0.08, Fig.4B)
but PD-1(CD279)+CD45RA+CD45R0- naive and
terminally differentiated lymphocytes were higher
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Table /Tabnuua

Molecular markers of the main populations and antibodies for their identification used in the work
MonekynsipHble Mapkepbl OCHOBHbIX NONYNALUA U aHTUTeNna gns ux uaeHtTudukaumm, MCNonb3oBaHHbIE B

pabote
Antigen/ Conjugated fluorochrome/ Clone/ Manufacturer/
o Marker/Mapkep
AHTHTEeH KonsrorupoBanHslii hryopoxpom Knon IIpousBoautens
CD45 APC-Cy7 D1 Tota} leukocyte r{larker/ BD
OO0mwmii Mapkep JEHKOLUTOB
CD309 PE 89106 VEGFR2 BD
CD14 FITC MSE2 Monocyte/macrophage marker/ BD
Mapxkep MOHOLIMTOB/MaKpodaros
CD16 APC 3G8 Monocyte/macrophage marker/ BD
Mapkep MOHOIIUTOB/Makpo(haros
CD8 PE-Cy5 HITSa Lymphocyte marker/ BD
Mapkep 1uMpOIUTOB
Marker of cytotoxic lymphocyte activation/
CD69 PE-Cy7 FN50 Mapxkep akTUBaIMU HUTOTOKCUYECKHUX BD
UM (OIHUTOB
CD197 FITC GO043H7 CCR7 Elabscience
CD45R0 PE UCHLI Marker of committed lymphocytes/ Elabscience
Mapkep KOMMHUTHPOBAHHBIX TUM(OILIHTOB
CD45RA PerCP HI10U Marker of naive cells/ Elabscience
Mapxep HauBHBIX KIETOK
CD279 FITC J116 PD-1 Elabscience
CD27 APC 0323 TNF receptor/Penientop k TNF Elabscience
CD28 FITC CD28.2 T-cell co-stimulatory molecule/ Elabscience
Ko-crumynupyromias momnekyna T-KieTok
CD62L APC MEL-14 L-selectin/L-cenexktun Elabscience

Note: created by the authors.

an/IMeanI/ICZ TabNMIa COCTaBJICHA aBTOpaMH.

than pre-ITT ones (p=0.08, Fig.4B). In addition, an
increased number of CD8+CD69+ activated lympho-
cytes and CCR7+CD45R0+ commited lymphocytes
was observed in patients with effective ITT (p=0.06,
Fig. 4C).

Changes in the parameters within ITT depending
on the efficacy of this treatment led to significant
differences in the endpoints — the point of EC pro-
gression for 6 months or the last follow-up in the
absence of progression for more than 6 months. The
relative level of monocytes was lower and the level of
CD16+ monocytes was higher in patients with disease
progression than in patients without disease progres-
sion (p=0.01, 0.08, respectively, Fig. 2B). The level
of VEGFR(CD309) expression on CD14+CD16+
monocytes of the intermediate subpopulation and on
non-polarized CD14-CD16- monocytes in patients
with disease progression was higher than that in the
comparison group (p=0.05, 0.08, respectively Fig. 2B).
EC progression within I'TT was associated with a lower
number of CD8+ lymphocytes (p=0.03, Fig. 2B).

Discussion

Currently, immune targeted therapy including
pembrolizumab, a PD-1 receptor inhibitor, and lenva-
tinib, a multikinase inhibitor, is the treatment strategy
for patients with proficient mismatch repair (pMMR)

62

and microsatellite stable (MSS), who experience
disease progression during chemotherapy [13]. The
therapeutic effects of both pembrolizumab and lenva-
tinib are known to be associated with the modulation
of immunological mechanisms: recovery of CD8+
T-lymphocyte cytotoxicity against tumor cells [6],
changes in the subpopulation structure of the total
lymphocyte population [14, 15], blocking the angio-
genic activity of tumor-associated macrophages [5],
and suppression of T-regulatory cells [5]. However, it
is also well known that tumor progression and ongo-
ing antitumor treatment and, in particular, cytostatic
agents have pronounced effects on the immune system
[16, 17], which may determine the efficacy of further
therapeutic strategies based on immunological mecha-
nisms [18]. Therefore, we compared the parameters
associated with the main mechanisms of involvement
of immune system effectors in the realization of the
therapeutic effects of pembrolizumab and lenvatinib.

This study showed that the potential effectors of the
therapeutic action of pembrolizumab and lenvatinib,
are impacted by tumor progression and antitumor
treatment in EC (Fig.1). Thus, there was a statisti-
cally significant decrease in VEGFR+CD14+CD16-
monocytes of the classical subpopulation (Fig. 1A).
Classic CD14+CD16- monocytes are precursors of
MI1-macrophages and, therefore, replenish the popu-
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lation of cytotoxic tumor-associated macrophages
(TAM) capable of eliminating malignant cells [19]. A
decrease in their number is unfavorable for the course
of the tumor process.

The increased expression of PD-1(CD279) both
on the surface of lymphocytes in the total pool and
on CD8+ lymphocytes defines them as targets for
attack by PD-L+ tumor cells, the consequence of
which is the anergy or apoptosis of immune system
cells (Fig. 1B) [20, 21]. The function of terminally
differentiated effectors with CD45RA+CD26L- and
CD45RA+CD27-CD28- phenotype is currently not
fully defined. They are considered as the final stage
of lymphocyte development [22]. The increase in
the number of cells at the stage of termination of
functioning and at the same time, the proportion of
CD45R0+CCR7+cells of central memory was lower
almost in 2 times, which determine the possibility of
rapid induction of immune response, are probably
unfavorable factors for antitumor protection.

Immune targeted therapy has been introduced into
the practice of EC treatment only recently. Probably,
due to this fact, there is no information in the literature
about the state of the immune system during ITT. Our
study has shown that ITT is associated with changes in
immune parameters reflecting potential mechanisms of
therapeutic action of pembrolizumab and lenvatinib.
We found the increased expression of lipopolysac-
charides (LPS) receptor CD14 on the surface of
monocytes. This fact should be regarded as a shift
in the functional profile of monocytes towards M1-
polarization of monocyte-macrophage cells [19].

ITT resulted in an increase in the number of
VEGFR+CD14+CD16- monocytes of the classical
subpopulation and expression of VEGFR on the cell
surface of this population. However the number of
these receptors on CD14-CD16+ monocytes of the
non-classical subpopulation decreased. The data ob-
tained detail the negative role of VEGFR+monocytes
in tumor progression. Undoubtedly, this population of
monocytes, transforming in situ into TAMs, promotes
angiogenesis in tumors [23, 24]. It is known that one of
the molecular targets of lenvatinib is tyrosine kinase of
VEGFR(CD309) receptor [25]. Through inhibition of
VEGF/VEGFR interaction, lenvatinib is able to block
the tumor-stimulating effect of VEGFR-+macrophages
[5]. However, the obtained data suggest a possible
selective action of lenvatinib on monocytes of a
certain functional profile: the drug has a suppressive
effect on CD14-CD16+ monocytes and stimulates
CD14+CD16- monocytes. At the same time, the
subpopulation of classical monocytes is a resource
of proinflammatory M1-macrophages with cytotoxic
potential, which may contribute to the elimination of
tumor cells.

The decrease in the number of CD279(PD-1)+
lymphocytes, including CD279(PD-1)+CD8+ lym-
phocytes is apparently due to the binding of this
molecular target to pembrolizumab. The clinical
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significance of this phenomenon is that ITT reduces
the proportion of lymphocytes potentially exposed to
the PD-L molecule expressed by tumor cells or TAM,
which in general may be associated with the canceling
of the immunosuppressive effect of the tumor and with
an increase in the cytotoxic action of lymphocytes
reflected in the ITT efficacy parameters.

The CD69 protein is an integral transmembrane
protein that functions as a signal transduction recep-
tor in lymphocytes and is the earliest marker of lym-
phocyte proliferation/activation [26]. ITT resulted in a
decrease in the expression of CD69 molecule on CD8+
cytotoxic lymphocytes 6 months after therapy, which
indicates a decrease in the degree of their activation
and, in general, can be regarded as an indicator of
how well the immune system functions, i.e. eliminates
tumor cells.

An important aspect of this study was to compare
the changes in immunologic parameters related to
the mechanisms of action of pembrolizumab and
lenvatinib in EC patients depending on the efficacy of
ITT. Unfortunately, a small number of patients who
underwent ITT during the study period did not allow
us to perform analysis using the Wilcoxon criterion.
Since before the start of ITT, only one significantly
statistical difference in the immune parameters was
revealed in patients with different responses to treat-
ment (higher number of CD14+CD16+ monocytes in
the group of patients with disease progression, Fig.
2A), we combined patients before ITT into one group
and compared these parameters with those at the time
of progression in patients with ineffective therapy or at
the last follow-up in patients with effective therapy

Changes in immune parameters during ITT in
patients with duration of response of less than 6
months affected only the monocyte population. In
this group of patients, we observed an increase in
VEGFR+CD14-CD16- monocytes and expression of
this receptor on both non-polarized CD14-CD16- cells
and CD14+CD16+ monocytes of the intermediate
population by the time of progression (Fig. 3). These
results are in accordance with the notion of negative
contribution of VEGFR+ cells of monocyte-macro-
phage lineage to the pathogenesis of tumor growth
[27]. In other words, the current treatment had little
effect on the negative vector of events. The decrease
in the number of unpolarized CD14-CD16- monocytes
probably indicates the increased polarization of the
monocyte population in the peripheral blood during
the ongoing EC progression (Fig. 3).

Patients with effective ITT (progression-free sur-
vival time of more than 6 months) are characterized by
a different dynamics of the parameters. It determined
the changes in the state of the immune system, which
we described above for the patients who received ITT:
increased expression of CD14 on monocytes (Fig. 4A),
increase in the number of VEGFR+CD14+CD16-
monocytes of the classical subpopulation and decrease
in the expression of this receptor on the surface of
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CD14-CD16+ monocytes of the intermediate sub-
population in EC patients (Fig.4A), decrease in the
proportion of PD-1(CD279)-expressing lymphocytes
and PD-1(CD279)+CD8+ lymphocytes (Fig. 4B).
Since these changes in parameters are associated with
aprolonged response to treatment, it can obviously be
considered as a marker of I'TT efficacy.

Specific changes in immune parameters during ef-
fective ITT were also found. Thus, a decrease in the
number of PD-1(CD279)+CD45R0+ lymphocytes and
an increase in PD-1(CD279)+CD45RA+CD45R0-
naive lymphocytes were detected (Fig. 4B). These
changes probably indicate that the effect of pembroli-
zumab is targeted to functionally mature effectors.

Statistically significant increase in the number of
CD8+CD69+ activated lymphocytes and increase in
CCR7+CD45R0+committed lymphocytes indicate the
induction of immune response, since lymphocytes are
commited by antigen and are able to migrate to lym-
phoid organs for further differentiation and interaction
with the target (Fig. 4B) [22]. The possibility of the
immune response is indicated by the tendency towards
a decrease in the population of CD45RA+CD27-
CD28-lymphocytes, which is considered as terminally
differentiated effectors [28]. Decrease in their number
is a sign of their function fulfillment and death.

Thus, before starting ITT in patients with effective
and ineffective therapy, a statistically significant dif-
ference in only one immune parameter was observed;
however, during ITT in patients with disease progres-
sion for 6 months or in patients without progression for
more than 6 months, statistical differences in several
immune parameters associated with the molecular-
cellular mechanisms of pembrolizumab and lenvatinib
were observed (the number of CD16+ monocytes,
VEGEFR expression on CD14+CD16+ monocytes
of the intermediate subpopulation and CD14-CD16-
non-polarized monocytes, and the number of CD8+
lymphocytes) (Fig. 2B).

When evaluating changes in immune param-
eters in aEC patients treated with pembrolizu-
mab in combination with lenvatinib, it should be
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noted that effective ITT leads to changes in the
number of VEGFR+CD14+CD16- monocytes and
CCR7+CD45R0+committed lymphocytes, which
correspond to values in patients with newly diagnosed
disease (Fig. 1A, C in comparison with Fig. 4A, C).
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adverse effects of tumor progression and cytostatic
treatment. Based on this observation, the feasibility
of using ITT in patients with newly diagnosed EC,
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for an effective response to the tumor, becomes promis-
ing. This assumption was confirmed by the results of
phase 3 multicenter clinical trial (309/Keynote 775)
that showed the advantage of using ITT in the first-
line therapy compared to chemotherapy [1]. Thus, the
effectiveness of ITT in EC patients is related to the
response of the immune system to treatment. However,
the question remains open as to what factors determine
the ability of the immune system to respond to ITT.

Conclusion

In patients with advanced EC, a combination ther-
apy with pembrolizumab and lenvatinib was shown to
have a significant impact on the immune system param-
eters (the number of VEGFR+ monocytes and VEGFR
expression on monocytes, the number of PD-1+ cells in
peripheral blood and PD-1 expression on them, and the
population structure of lymphocytes). The effectiveness
of ITT is related to the treatment-dependent changes
in immune parameters. In the case of effective ITT,
the quantitative and functional state of the immune
system becomes close to the status of patients with
newly diagnosed EC. Changes in VEGFR+monocytes,
PD-1-expressing peripheral blood populations, and
lymphocyte population structure can be used to predict
the duration of response to ITT. Further studies are re-
quired to confirm the value of CD14+CD16+monocyte
counts in the intermediate population as a marker for
stratifying patients with EC for combination therapy
with pembrolizumab and lenvatinib.
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PREDICTION OF COMPOUNDS FROM BREADFRUIT PLANTS
(ARTOCARPUS ALTILIS) AS ALPHA ESTROGEN
RECEPTOR AGONISTS FOR NOVEL BREAST CANCER
ANTICANCER THERAPY: AN IN SILICO APPROACH
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Abstract

The aim of this study was to investigate the potential of compounds from the breadfruit tree (Artocarpus
altilis) as anti-breast cancer agents using in silico techniques. Material and Methods. The methods used
in this study include molecular docking and ADMET (Absorption, Distribution, Metabolism, Excretion, and
Toxicity) predictions to evaluate the interactions with Estrogen Receptor alpha (ERa). Results. Among the 22
compounds tested, Cycloaltisin-7 exhibited the most favorable binding affinity, with a free energy of -10.25 kcal/
mol and an inhibition constant of 30.89 nM. Additionally, Cyclocommunol and Cudraflavone B demonstrated
significant binding interactions, with free energies of -9.61 kcal/mol and -9.53 kcal/mol, and inhibition constants
0f90.82 nM and 103.50 nM, respectively. For comparison, the standard compound 4-Hydroxytamoxifen showed
superior binding characteristics, with a free energy of -12.36 kcal/mol and an inhibition constant of 867.83
pM. ADMET predictions indicate that Cycloaltisin-7, Cyclocommunol, and Cudraflavone B meet essential
drug-like criteria, suggesting their potential as viable candidates for further development as breast cancer
therapeutics. Conclusion. These findings highlight Cycloaltisin-7 as a particularly promising compound, with
Cyclocommunol and Cudraflavone B also showing considerable potential. This research provides valuable
insights for the advancement of plant-based treatments for breast cancer.

Key words: breadfruit plant, breast cancer, estrogen alpha receptor, in silico.

NMPOrHO3UPOBAHUWE ®APMAKOKUHETUYECKUX CBOUCTB
XUMUYECKUX COEOUHEHWUU U3 NNOOOB XNEBHOIO
OEPEBA (ARTOCARPUS ALTILIS) B KAHECTBE ATOHNCTOB
Alb®A-3CTPONEHOBbIX PELIENMTOPOB ONnd HOBOW
TEPAMNMWU PAKA MOJTOYHOWM XXENE3bl: METO[, IN SILICO
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AHHOTauuA

Llenbto gaHHOro uccriegoBaHus ObINo U3yveHre noTeHumana coeavHeHnn n3 nnodos xnebHoro aepesa
(Artocarpus altilis) B kauecTBe cpecTBa NPOTMB paka MOMOYHON Xernesbl C UCMoNb30BaHeM MeToAoB in silico.
MaTepuan n metoabl. B JaHHOM uccnenoBaHny NCMoMb30Banuch METOAbI MOMNEKYNSPHOTO JOKWUHIA U Npo-
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rHo3npoBaHua ADMET (nornowieHve, pacnpegenenne, Metabonnam, BbiIBEAEHNE Y TOKCUYHOCTb) 41151 OLEHKN
UX B3aMMOZENCTBMUA C 3CTPOreHoBbIM pelientopoMm ansda (ERa). PesynbTaTthl. M3 22 npoTecTMpoBaHHbIX
COEOUHEHNI LIMKNOanTU3nH-7 NPoAEMOHCTpMpoBar Hanbonee GrnaronpuaTHOE CPOACTBO K CBSA3bIBAHMIO, CBO-
6opaHasi aHeprus koToporo coctasuna -10,25 kkan/Monb, a KoHcTaHTa nHrMbuposanms -30,89 HM. Kpome Toro,
LIMKIOKOMMYHONN U KyapadnaBoH B npogemMoHCTprpoBanu 3HauMTenbHOE CBA3bIBalOLLIEE B3anMOAEeNCTBIE,
co cBobogHoM aHepruen ceasbiBaHus -9,61 kkan/mornb 1 -9,53 Kkan/Monb U KOHCTaHTamMu MHIIMGMpoBaHUA
90,82 HM 1 103,50 HM cooTBeTCTBEHHO. [1Ns cpaBHEHUS!, CTAHAAPTHOE CoeAnHEHNE 4-rMAPOKCUTAMOKCUMEH
NpoAEeMOHCTPUPOBANO NPEBOCXOAHbIE XapaKTEPUCTUKM CBA3bIBAHWUSA: CBOOOAHAA SHeprus cocraBuna
-12,36 Kkan/Monb, a KOHCTaHTa MHrMbupoBaHus - 867,83 nM. CornacHo nporHozam ADMET, unknoanTtunsmH-7,
LIMKIOKOMMYHOI 1 KyapadnaBoH B oTBe4aoT OCHOBHbBIM KPUTEPUSAM NIEKAPCTBEHHOIO CXOACTBA, YTO rOBOPUT
06 ux noTeHumMarne Kak NepcrneKkTMBHbIX KaHAMAATOB AN AanbHenwen pa3paboTkm B ka4ecTBe npenapaToB
ONSA neyYeHns paka MOoYHOM xernesbl. 3akntoveHue. [NonyyeHHble pe3ynbraTbl CBMAETENBCTBYHOT O TOM, YTO
LMKINOanTU3nH-7 iBNSETCA 0COOEHHO NEPCMNEKTUBHBIM COeQUHEHMEM, a LIMKITOKOMMYHON 1 KyapadnasoH B
Takke AEMOHCTPUPYIOT 3HAYUTENbHbIN NOTEHUMan. To UccrnegoBaHne AaeT LeHHble CBeaeHWs A pa3pa-

OOTKM METOO0B NevYeHns paka MOJIOYHOW Xernesbl Ha OCHOBE cpeacTB pacTUTENIbHOIo NPOUCXOXAEeHUA.

KnioueBble cnoBa: xne6Hoe gepeBo, pak MONOYHOM Xene3bl, anbdga-peLenTop aCTporeHa, in silico.

Introduction

According to the World Health Organization
(WHO), over 80 % of the population in developing
nations relies on traditional herbal medicine for health
care solutions [1]. For centuries, plants have served as
traditional remedies for various illnesses. The natural
compounds found in medicinal plants have played a
crucial role in inspiring the discovery, research, and
development of new drugs [2].

Breast cancer is currently one of the most frequently
diagnosed cancers and the fifth leading cause of cancer-
related deaths, with an estimated 2.3 million new cases
worldwide according to GLOBOCAN 2020 data [3].
In 2020, breast cancer caused approximately 684,996
deaths worldwide, with an age-adjusted rate of 13.6 per
100,000 people (95 % uncertainty interval: 675,493-
694,633). While developed regions had the highest
incidence rates, it is worth noting that countries in
Asia and Africa accounted for a significant proportion
of over 63 % of the total deaths from breast cancer in
the same year [4].

Efforts to discover new drugs from natural sources
continue, with the breadfruit tree (Artocarpus altilis)
emerging as a significant candidate. Indigenous to
Indonesia and Papua New Guinea, and prevalent
throughout Southeast Asia and Africa [5]. Several
studies have conducted comprehensive research on
trees from the Artocarpus genus, such as anticancer
[6], antituberculosis [7], antioxidant [8], antibacterial
[9], antiplatelet [10], antifungal [ 11], antimalaria [12],
and cytotoxic [13]. Given its anticancer properties,
research has focused on identifying compounds in
the breadfruit tree that could inhibit breast cancer by
targeting Estrogen Receptors alpha (ERa). Rich in
bioactive compounds, breadfruit plants hold promise
for the treatment of various diseases due to their
pharmacological properties [14].

Estrogen interactions with its receptors stimulate
cell growth in various tissues, including breast epithelial
tissue. Estrogen receptors (ER), particularly ERa,
play a crucial role in the regulation, differentiation,
and tumorigenesis of breast epithelial cells. Estrogen

CUBUPCKIY OHKONOTMYECKNW XXYPHAT. 2025; 24(2): 6878

also contributes to genetic instability by causing
DNA damage through free radicals and mutations
[15, 16]. ERa, a key target in immunohistochemical
examinations, correlates with better prognoses and
higher responsiveness to anti-estrogen therapies [17,
18]. Approximately 70 % of hormone-dependent breast
cancers, categorized as luminal A and B, express ER.
In these cancers, estrogen is a primary driver of tumor
growth and development, with nuclear ERa being a
significant mediator, making it a vital target for breast
cancer treatments [19].

The discovery and development of drugs represent
a lengthy and challenging process that involves
extensive time, typically spanning two years or more,
from chemical synthesis to the identification and
selection of drug targets [20]. Drug discovery and
development continue to garner significant attention,
particularly through the isolation and synthesis of
chemical compounds aimed at targeting enzymes
for treating various cancers. One approach that can
be applied as an initial step in drug discovery is
analysis using in silico methods, which enables the
evaluation of free energy values, inhibition constants,
and interactions between ligands and amino acids of
receptor proteins [21].

This study aims to explore the potential of
compounds from breadfruit plants (Artocarpus altilis)
as anti-breast cancer agents by investigating their
interaction with estrogen alpha receptors using in
silico techniques. Although various natural compounds
have been evaluated for their anti-cancer properties,
the specific mechanisms and binding affinities of
breadfruit plant compounds with estrogen alpha
receptors remain poorly understood. By employing
in silico methods, this research seeks to address this
knowledge gap and provide new insights that could
pave the way for the development of more effective
and selective plant-based therapies for breast cancer.
The successful outcome of this study is expected to
contribute to the existing literature and offer potentially
safer and more effective therapeutic alternatives
compared to conventional treatments.
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Material and methods

Instrument In-Silico Studies

The hardware used was the Legion 5 Pro 16AC6H
laptop, equipped with 16.0 gigabytes of RAM, an
AMD Ryzen 7 5800H processor, Radeon graphics
running at 3.20GHz, an NVIDIA GeForce RTX
3060 graphics card, and the Microsoft® Windows®
10 Pro operating system. The laptop was connected
to an online network via Wifi. The software used
includes the Windows 10 pro-64-bit operating system,
Discovery Studio Visualizer®, AutoDock Tools®
1.5.6 from The Scripps Research Institute in America,
AutoDock 4.2.6 from The Scripps Research Institute
in America, Autogrid 4.2.6 from The Scripps Research
Institute in America, PkCSM, and PyMOL® from
DeLano Scientific LLC in Italy.

Ligand Preparation

The protein structure of the Human Estrogen
Receptor Alpha Ligand-Binding Domain in complex
with 4-Hydroxytamoxifen (PDB ID: 3ERT) was
obtained from the Protein Data Bank (https:/www.
resb.org/). The structure was then minimized using
the Swiss PDB Viewer (SPDBV). The ligand or test
compound was obtained via compound search data
on the website https://lotus.naturalproducts.net/.
It was then downloaded in (.sdf) format. Structure
preparation was performed using BIOVIA Discovery
Studio Visualizer® 2021, and ligand minimization was
conducted using Avogadro®.

Molecular docking and visualization

The crystal structure of the Human Estrogen
Receptor Alpha Ligand Binding Domain in complex
with 4-Hydroxytamoxifen protein (PDB ID: 3ERT)
was obtained from the Protein Data Bank. The water
molecules were completely eliminated, and any
remaining residues and hydrogen atoms were added.
The process of energy minimization was carried out
with the constraint of the MMFF94 force field to create
a stable geometric structure for both the ligand and
the protein. The protein's energy minimization was
performed using GROMOS96. The dimensions of
the grid box are set at a point distance of 0.375 A and
measure 40 x 40 x 40. The grid box is located at the
coordinates x=30.323, y=-1.690, z=23.716.

Semi-flexible docking approaches entail the
flexible formation of the ligand while maintaining the
rigidity of the protein shape. The process of molecular
docking was conducted using a Lamarckian Genetic
Algorithm. The algorithm employed a population
size of 150 individuals and a maximum number
of evaluations set at 2,500,000 for each set of 100
independent runs. The best pose was established by
evaluating the binding energy (AG) score along with
the inhibition constant (Ki) values and identifying
the functional essential amino acids involved in
docking interactions using BIOVIA Discovery Studio
Visualizer 2021. Subsequently, the docking findings
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underwent toxicity testing using PkCSM, using the
parameters of Absorption, Distribution, Metabolism,
and Excretion.

Data analysis

The result of molecular docking is the energy
of the bonds and the types of bonds formed. The
bond energy is used to show the strength of the bond
between the ligand and the target protein. The lower
the bond energy value, the stronger and more stable
the bonds are. The type of bond formed is used to
analyse the interaction mechanism between ligands
and proteins.

ADMET Prediction

ADMET parameters are calculated using the pre-
ADMET® program accessed through the website
(https://preadmetbmdrc.kr/adme/). The chemical
structure of the compound is drawn or uploaded in mol
file (mol) format. The program automatically calculates
the predicted values of the selected parameters, namely:
Absorption, Distribution, Metabolism, Excretion and
Toxicity [14].

Results and Discussion

A prominent outcome of successful molecular
docking is seen through the comparison of the binding
energy or binding free energy (AG) values and the
Inhibition Constant (KI). The binding energy indicates
the level of strength in the link between the ligand and
receptor. A smaller AG value signifies a more stable
association between the ligand and receptor [22]. The
inhibition constant (KI) is important in molecular
docking as it dictates the strength of the protein-ligand
binding and its ability to create inhibitory activity
[23].

Figure 1 illustrates the protein-ligand interactions
of the top three best docking results Cycloaltisin-7,
Cyclocommunol, and Cudraflavone B against the alpha
estrogen receptor (ERa), a key target in breast cancer
therapy. The three-dimensional (3D) representation
highlights the binding site and ligand positioning
within the receptor, while the two-dimensional
(2D) interaction diagrams depict crucial molecular
interactions, including van der Waals forces, hydrogen
bonds, carbon-hydrogen bonds, pi-sulfur interactions,
and pi-pi stacking. These interactions are essential
for ligand stability and binding affinity, suggesting
the potential of these compounds as ERa agonists,
which may contribute to the development of novel
therapeutics for hormone-responsive breast cancer.

Table 1 provided molecular docking data analysis.
Among the 22 test compounds, the Cycloaltisin-7
chemical has the lowest molecular docking value of
-10.25 kcal/mol. Additionally, it has an inhibition
constant value of 30.89 nM (nanomolar). The
Cyclocommunol molecule had the second-best result in
molecular docking, with a free binding energy of -9.61
kcal/mol and an inhibition constant value of 90.82 nM
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®g

Ligand Native Cycloaltisin 7 Cyclocommunol Cudraflavone B

Fig. 1. 2D and 3D images generated using BIOVIA Discovery Studio Visualizer 2021 illustrating the protein-ligand interactions of the top
three best docking results: (A) Cycloaltisin-7, (B) Cyclocommunol, and (C) Cudraflavone B. Note: created by the authors
Puc. 1. 2D- n 3D-n3o06paxeHus, cosnaHHble ¢ nomolbio BIOVIA Discovery Studio Visualizer 2021, unntoctpupytolume B3aumMogencTave
Genka c nMraHaom Ans Tpex Nyylmnx pesynstatoB AokuHra: (A) Limknoanstuaun-7; (B) LinknokommyHon u (C) KyapadnasoH B.
MpuMeyaHne: puCyHOK BbINOSTHEH aBTOpaMu

Table 1/Tabnuua 1
Molecular Docking Tata Analysis

AHanu3 gaHHbIX MONEeKynApHOro 4OKUHra

Free Binding Energy/ Inhibition Constant/
Compound/Coennnenue CB00OO/IHASI SHEPTUSI CBA3BIBAHUS
(AG) TlocTosiHHAsE THTMOUPOBAHKS
ngan(} Native (4-Hydroxytamoxifen)/ -12,36 867.83 pM (picomolar/THKOMOIISIPHBIIT)
HaruHblit murany (4-TuIpoKCHTaMOKCU(EH)

Cycloaltisin-7/ITuxnoantu3us-7 -10,25 30.89 nM (nanomolar/HaHOMOJISIPHBIiT)
Cyclocommunol/IlukiokoMMyHOT -9,61 90.82 nM (nanomolar/HaHOMOJISIPHBI#T)
Cudraflavone B/Kynpadnason B -9,53 103.50 nM (nanomolar/HaHOMOJISIPHBIIA)
Cyclomorusin/L{ukinomopycun -9,24 168.56 nM (nanomolar/HaHOMOJISIPHBII)
Artocarpin/ApTokapnuH -9,22 6.38 uM (micromolar/HaHOMOISPHBIIT)
Cycloartocarpin/I{uknoaprokapnus 9,1 215.34 nM (nanomolar/HaHOMOJISIPHBIIA)
Cycloartomunin/LlukinoapromyHuH -8,99 258.31 nM (nanomolar/HaHOMOJISIPHEII)
Isocyclomorusin/M3onuknomopycux -8,98 259.84 nM (nanomolar/HaHOMOJIAPHBIT)
Cyclomulberrin/I{uxnomyns6epun -8,9 297.15 nM (nanomolar/HaHOMOJISIPHBIIA)
Morusin/Mopycux -89 301.20 nM (nanomolar/HaHOMOJISIPHEII)
Cudraflavone C/Kynpadnason C -8,82 342.32 nM (nanomolar/HaHOMOJISIPHBIIA)
Artonin E/Apronun E -8,61 623.05 nM (nanomolar/HaHOMOJISIPHEIH)

Artonin F/Aprornn © -8,47 23.81 uM (micromolar/MUKpOMOITE)
Cycloaltisin/I{uxnoantusux -8,24 918.60 nM (nanomolar HAHOMOJISIPHBIIA )

Artocarpesin/ApToKapre3uH -8,06 1.23 uM (micromolar/MuKpomMoIIB)

Isocyclomulberrin/M3omuknomyns0eppiH -7,78 1.97 uM (micromolar/MuKkpomMOIIB)

Kloroquin/Knopoxux -7,67 2.41 uM (micromolar/MHKpPOMOJIB)

Norartocarpetin/Hopaprokapnetus -7,67 2.37 uM (micromolar/MHKpOMOIIB)

Quercetin/Keprietnn -7,59 2.71 uM (micromolar/MUKPOMOIIB)

Hydroxycholoroquine/I'upoKCHXOIOPOXUH -7,5 3.20 uM (micromolar/MHKpPOMOITE)
Artomunoxanthone/ApToMyHOKCaHTOH -7,09 490.46 nM (nanomolar/HaHOMOJIAPHBIIT)

Note: created by the authors.

HpI/IMe‘{aHI/ICZ TabNMIa COCTaBICHA aBTOpaMu.
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(nanomolar). Next, Cudraflavone B exhibited a free
binding energy of -9.53 kcal/mol and an inhibitory
constant value of 103.50 nM (nanomolar). In this work,
the ligand native 4-Hydroxytamoxifen exhibited a
binding free energy of -12.36 and an inhibition constant
of 867.83 pM (picomolar). 4-Hydroxytamoxifen is
frequently employed as a positive control or compound
in the treatment of breast cancer. When searching for
new medications, it is important to assess not only
the binding strength of the ligand to the target protein
but also the pharmacokinetics and toxicity of the
compounds [24]. This evaluation helps determine the
effectiveness and success of the therapeutic approach.
The drug's trip in the body begins with the processes of
Absorption, Distribution, Metabolism, and Excretion
(ADME). Predictions based on ADME will be
utilized. Predicting Small-Molecule Pharmacokinetic
Properties Using Graph-Based Signatures (PkCSM)
is a web-based platform that accurately predicts the
ADMET properties of novel chemical compounds.
Caco-2 cells, derived from human colon
adenocarcinoma, form a single layer of cancer cells
that are commonly employed in vitro experiments to
simulate the absorption of medicines and chemicals

in the human intestine [25]. A substance is considered
to have high permeability in Caco-2 cells if its value
for log Papp is greater than 0.90 in units of 10-6 cm/s.
The research findings (Table 2) indicated that all test
substances, with the exception of Cudraflavone B,
exhibited favorable intestinal permeability.

Next, there is a forecast of the extent to which a
drug may be absorbed in the human intestine, known
as Human Intestinal Absorption (HIA). This prediction
indicates the percentage or quantity of the drug that
can be absorbed in the human intestine. A substance
is considered to have low absorption ability if the
percentage of human intestinal absorption (HIA) is
less than 30 % [26]. All test compounds exhibited
exceptional absorption rates.

Skin permeability, also known as the permeability
of human skin, is utilized to forecast the potential of a
test substance to pass through the skin barrier, enabling
the development of a transdermal formulation [27].
If the value of log Kp is greater than -2.5, then the
skin permeability is considered to be low. All the test
chemicals successfully permeated the skin membrane,
indicating their suitability for the formulation of skin
treatment. The steady-state volume of distribution

Table 2/Tabnuua 2

Pharmacokinetic Properties of Novel Chemical Compounds (Absoprtion)
dapmaKkoOKMHETUYECKME CBOWCTBA HOBbIX XMMUYECKUX COeaAMHEeHUI (abcopbums)

Water Solubility/
PactBopumocThb
B BOJIE

Compound/CoenuHeHne

Ligand Native (4-Hydroxytamoxifen)/

HarusHblit murann (4-rupoKCUTaMOKCU(EH) -3.715 log mol/L

Cycloaltisin-7/ITuxnoantu3us-7 -4.468
Cyclocommunol/I{ukiokoMMyHOI -3.337
Cudraflavone B/Kynpadmason B -3.629
Cyclomorusin/I{uxiomopycun -4.848
Artocarpin/Aprokapnua -3.437
Cycloartocarpin/L{uknoaprokapnux -4.106
Cycloartomunin/l[ukn0apTOMyHHH -4.963
Isocyclomorusin/M3omuknomMopycuH -4.018
Cyclomulberrin/I{uknomyns6epun -4.482
Morusin/Mopycun -3.92
Cudraflavone C/Kynpadmaon C -3.035
Artonin E/Apronun E -3.46

Artonin F/Apronnn © -3.698
Cycloaltisin/Iuknoantu3ux -4.906
Artocarpesin/ApToKapre3uH -3.624
Isocyclomulberrin/M3omuknoMmyns0eppiH -4.482
Kloroquin/Kiopoxun -4.264
Norartocarpetin/HopapToxapneTnn -3.185
Quercetin/Kseprietnn -2.982
Hydroxycholoroquine/I'napokcnxonopoxux -3.873
Artomunoxanthone/ApToMyHOKCaHTOH -4.265

Note: created by the authors.

Hpnmeqam/le: TabNuIa COCTaBIeHa aBTOpaMH.
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Absoprtion/AbcopOrust
Caco.2. Intestinal absorption Séin ety
Permeability/ (human)/
[IponuiaeMocTh Kurrednast abcop0- Tlponuuaemocts
Caco2 1us (YETI0BEK) Ko
l'lofolfgc;j‘fp m 90.134 % -3.014 log Kp
0.705 91.329 -2.785
0.349 96.059 -2.739
-0.148 93.358 -2.735
1.085 94.55 -2.736
0.311 92.417 -2.735
0.895 95.15 -2.735
1.178 100 -2.735
1.044 91.486 -2.742
0.298 91.505 -2.735
0.629 97.217 -2.735
0.375 87.07 -2.735
0.313 89.994 -2.735
0.939 100 -2.735
0.404 94.177 -2.735
1.113 83.485 -2.735
0.298 91.505 -2.735
1.562 89.929 -2.83
0.823 81.844 -2.735
0.694 74.34 -2.735
1.449 90.196 -2.949
0.433 95.85 -2.735
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(VDss) that showed in Table 3 also known as the
human volume of distribution at steady state, refers to
the volume of distribution at steady-state conditions
[28]. It represents the amount of drug dispersed in
tissue relative to plasma. If the logarithm of VDss
is greater than 0.45 and less than -0.15, it suggests
that the drug concentration is dispersed in the tissue
to a lesser extent than in plasma. The research
findings indicated that the native Ligand compounds,
namely cycloaltisin-7, cyclocomunnol, chloroquine,
noratocarpetin, quercetin, and hydroxychloroquine,
exhibited a value greater than 0.45, whereas the
remaining compounds demonstrated a value less than
-0.15. The data presented above demonstrates the
drug's capacity for efficient distribution in both tissue
and plasma.

The Blood Brain Barrier (BBB), sometimes known
as the blood-brain barrier (BBB), is a membrane
structure that primarily serves to safeguard the brain
from substances present in the blood while still
allowing for metabolic functions to take place [29].
The term “log BB” refers to the value assigned to a
drug on the PkKCSM website. If a compound has a log

BB value greater than 0.3, it indicates that its ability
to distribute into the blood-brain barrier membrane is
favorable. Conversely, a log BB value greater than -1
suggests inadequate distribution of the molecule or
medicine across the blood-brain barrier. The research
findings indicate that all drugs exhibit efficient
distribution across the blood-brain barrier membrane,
making them potential options for brain-targeted
treatment. However, cyclomorusin and chloroquine
exhibit little ability to distribute effectively across the
blood-brain barrier. An important factor that can affect
the capacity of a substance or drug to cross the blood-
brain barrier is the lipid solubility of the molecules
[30]. Generally, lipid-soluble molecules have an easier
time penetrating the blood-brain barrier by passing
through the lipid cell membranes.

The Central Nervous System (CNS), also known
as the Central Nervous System (CNS), refers to the
potential of a substance or medicine to enter and affect
the CNS. Assessing a drug's impact on the central
nervous system (CNS) is crucial. Based on the data
in the table, it can be shown that all test compounds
had Log PS values below -3. This indicates that none

Table 3/Tabnuua 3

Pharmacokinetic Properties of Novel Chemical Compounds (Distribution)

®dapmMaKOKMHETUYECKME CBOMCTBA HOBbLIX XMMWUYECKUX COeaVHEeHUN (pacnpocTpaHeHue)

Distribution/PacnipocTpanenne

BBB permeability/
Compound/Coenunenne VDss (human)/ Tpormuac- CNS permeability/
VDss (denoBex) MOCTD [EMATO- IMponnmaemocts LITHC
9HIIE(HATHISCKOTO
Oapbepa
Li gan(} Native (4-Hydroxytamoxifen)/ 0.871 0,043 2968
HaruHslit aurany (4-rupoKCUTaMOKCH(EH)
Cycloaltisin-7/Lluknoantu3us-7 0.525 -0.253 -1.686
Cyclocommunol/I{ukmokoMMyHOIT 0.688 -1.149 -3.228
Cudraflavone B/Kynpadnason B -0.089 -1.107 -1.754
Cyclomorusin/I{uxnomopycux -0.161 0.045 -1.58
Artocarpin/ApTokapnuH -0.575 -1.173 -1.799
Cycloartocarpin/Llukmoaprokapnua -0.908 0.323 -1.576
Cycloartomunin/L{uknoapromyHIH -0.111 -0.122 -2.667
Isocyclomorusin/M3onuknoMopycuH -0.102 -0.217 -1.539
Cyclomulberrin/Lluxinomynsoepun -0.812 -1.034 -1.783
Morusin/Mopycux -0.301 -1.164 -1.833
Cudraflavone C/KynpadmaBon C -0.311 -1.264 -1.98
Artonin E/Apronun E -0.151 -1.511 -2.872
Artonin F/Aprornn © -0.507 -1.328 -2.604
Cycloaltisin/Lluknoantuzua -0.699 -1.185 -2.695
Artocarpesin/ApTokapre3nH -0.025 -1.268 -2.326
Isocyclomulberrin/M3omukioMyns0eppiH -0.812 -1.034 -1.783
Kloroquin/Kiopoxun 1.901 0.722 -2.302
Norartocarpetin/HopapTokaprieTns 0.058 -1.199 -2.453
Quercetin/KBepretun 0.31 -1.377 -3.416
Hydroxycholoroquine/I'napokcnxonopoxux 1.68 0.026 -2.553
Artomunoxanthone/ApToMyHOKCaHTOH -0.263 -1.076 -1.076
Note: created by the authors.
IpumMeyanue: TabnuLAa COCTABICHA ABTOPAMH.
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of the test compounds are capable of crossing the
blood-brain barrier, and hence, they lack promise as
therapeutic candidates targeting the central nervous
system (CNS).

Table 5 provided total clearence and renal OCT2
substrate data of novel chemical compounds od
Artocarpus altilis. Total clearance refers to the
collective process of eliminating a substance from
the body, which involves both renal clearance (the
excretion of the substance through the kidneys) and
hepatic clearance (the metabolism of the substance
in the liver) [31]. Total clearance refers to the rate at
which a drug or chemical is eliminated or released
from the body. This information is crucial for
estimating the appropriate dosage of a drug needed
to maintain a consistent concentration in the body
over time. The table displays the overall clearance
of all substances, which varies between 0.348 and
0.945 in units of log mg/kg/day. Comparison of
total clearance values among the four most potent
molecules, including the native ligand, cycloaltisin-7,
cyclocommunol, and cudraflavon B. The natural ligand
with the highest value is compound 0.651. This can
be read as meaning that the four compounds with
the greatest total clearance value have a rapid rate of
medication excretion.

The maximum tolerated dose (MTD) is commonly
defined as the dosage that results in an “acceptable”
level of toxicity. This refers to a dose that, if surpassed,
would subject the patient to an “unacceptable”
degree of risk for toxicity [32]. This test can assist in
determining the optimal first dosage for medications
during phase-1 clinical studies. If the MTD (maximum
tolerated dose) is less than or equal to 0.477 log (mg/
kg/day), it indicates that the tolerated dose is still in
the low range. Conversely, if the MTD value is greater
than 0.477 log (mg/kg/day), it falls into the category
of high tolerated dose. The research findings indicated
that the quercetin component had the highest value,
specifically 0.954.

Hepatotoxicity refers to the state in which the
hepatocytes, or liver cells, sustain damage as a
result of exposure to harmful chemicals [33]. The
research findings indicate that certain molecules,
including native ligands such as artocarpine,
cycloartiocarpin, cdraflavone c, artonin F, chloroquine,
and hydroxychloroquine, have the capacity to cause
liver toxicity. Conversely, other compounds are
projected to lack any toxic effects on the liver.

The subsequent examination is the skin sensation
test, which aims to determine whether the substance
possesses the capacity to have adverse effects on

Table 5/Tabnuua 5

Pharmacokinetic Properties of Novel Chemical Compounds (Excretion)
®dapMaKkoKMHEeTMYECKUE CBOMCTBA HOBbIX XMMUYECKUX COeQUHEHUI (3KCKpeLuns)

Compound/Coenunenne

Ligand Native (4-Hydroxytamoxifen)/
HarusHblil murasy (4-ruapokcuTaMoKcu(eH)
Cycloaltisin-7/Lluknoantusus-7
Cyclocommunol/I{ukimokoMMyHOI
Cudraflavone B/Kynpadnason B
Cyclomorusin/I{uxiomopycun
Artocarpin/AprokapnuH
Cycloartocarpin/I{uxoapToxapnis
Cycloartomunin/LluknoapToMyHHH
Isocyclomorusin/M3onnkinomopycun
Cyclomulberrin/Lluknomyns6epun
Morusin/Mopycun
Cudraflavone C/Kynpadason C
Artonin E/Apronnn E
Artonin F/Apronnn @
Cycloaltisin/Llukoantuzua
Artocarpesin/Aprokapre3us
Isocyclomulberrin/M3onmkiomyns0eppun
Kloroquin/Knopoxusa
Norartocarpetin/Hopaprokaprerns
Quercetin/KBeprietix
Hydroxycholoroquine/I'napoKcHxoI0poXHH
Artomunoxanthone/ApToMyHOKCaHTOH

Note: created by the authors.

HpHMeanHe: Ta6n1/1ua COCTaBJICHA aBTOPaMU.
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Excretion/DKckperus
Total Clearance/ Renal OCT2 Substrate/
OO0mmit kupeHe Cy6crpar OCT2 B moukax
0.651 No
0.393 No
0.231 No
0.212 No
0.192 No
0.512 No
0.283 No
0.209 No
0.127 No
0.336 No
0.319 No
0.538 No
0.242 No
-0.787 No
0.351 No
0.493 No
0.336 No
1.137 Yes
0.697 No
0.624 No
1.184 No
0.304 No
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Table 6/Tabnuua 6

Pharmacokinetic Properties of Novel Chemical Compounds (Toxicity)
dapMaKoOKMHETUYECKUE CBOMCTBA HOBbLIX XMMUYECKUX COeAUHEHUN (TOKCUYHOCTD)

Toxicity/ TokcHUHOCTB
Sl e Max tolerated dose (human)/ sl Skin Sensitisation/
MakcuMalibHO JIOIyCTHMAs Cencubunmsanms
I'emarorokcuunoCTH
11032 (YeoBeK) KOXH
ngan(vl Native (4-Hydroxytamoxifen)/ -0.858 Yes No
HarusHslil murasy (4-ruapoKCUTaMOKCU(EH)
Cycloaltisin-7/lluknoantusus-7 -0.412 No No
Cyclocommunol/IluKI0KOMMYHOT -0.264 No No
Cudraflavone B/Kyapadnason B 0.35 No No
Cyclomorusin/lluknomopycux 0.235 No No
Artocarpin/ApTokapnuH 0.405 Yes No
Cycloartocarpin/I{uknoaprokapnux 0.303 Yes No
Cycloartomunin/L{uknoapromyHuH 0.199 No No
Isocyclomorusin/M3omukioMopycus 0.119 No No
Cyclomulberrin/L{ukiomynboeprn 0.423 No No
Morusin/Mopycux 0.663 No No
Cudraflavone C/KyapadnaBon C 0.449 Yes No
Artonin E/Apronun E 0.781 No No
Artonin F/Apronun © 0.376 Yes No
Cycloaltisin/Lluknoantuznx 0.347 No No
Artocarpesin/ApTokapre3nH 0.840 No No
Isocyclomulberrin/M3ouunknomynsoeppun 0.423 No No
Kloroquin/Kinopoxun 0.167 Yes No
Norartocarpetin/HopapTokapnetur 0.785 No No
Quercetin/Ksepietun 0.954 No No
Hydroxycholoroquine/I'iipoKCHXOIOPOXHH 0.254 Yes No
Artomunoxanthone/ApToMyHOKCAaHTOH 0.282 No No

Note: created by the authors.

HpI/IMe‘{aHI/Ie: Ta6m/1ua COCTaBJIEHA aBTOpaMH.

the skin or elicit allergic reactions following its
application. From the data provided, it is evident that
none of the test substances exhibit any ability to induce
adverse effects on the skin.

Conclusions

This study highlights the potential of compounds
from the breadfruit tree (Artocarpus altilis) as
promising anti-breast cancer agents, as evidenced by
their strong binding affinities with Estrogen Receptor
alpha (ERa) in molecular docking simulations. Among
the tested compounds, Cycloaltisin-7 exhibited the
highest binding affinity, followed by Cyclocommunol
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LAPAROSCOPIC PARTIAL NEPHRECTOMY WITH
INTRA-ARTERIAL COLD PERFUSION. WHAT CAN GO WRONG?
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Abstract

Introduction. In kidney masses of a high nephrometric index, a variant of renal ischemia is mostly needed, and
to increase the time of compression of the renal artery, the cold renal ischemia may be relevant. Advantages
of intra-arterial cold perfusion (IACP) are: good visualization and uniform cooling of the entire thickness of
the renal parenchyma. This approach is not without its own set of challenges and potential complications
during and after surgery. Purpose: to describe complications during kidney resection under IACP and options
for their resolution with the practical recommendations based on literature data and clinical cases from our
center. Material and Methods. The study included 14 patients with kidney masses of a high nephrometric
index (RENAL 10 or more), who underwent kidney resections as an experimental technique under IACP
from 2021 to 2024 at P.A. Hertzen Moscow Cancer Research Institute. Results. We identified both intra- and
postoperative complications in 6 cases: perforation of the renal artery (n=1), brachial artery thrombosis (n=1),
thrombosis of the renal artery (n=1), air embolism of segmental branches of the renal artery (n=2), urine
leakage (n=1). Conclusion. The IACP-associated intraoperative complications in our cohort diminished over
time as familiarity with the technique improved. The IACP is workable, efficient, and holds promise, indicating
its appropriateness for large, well-equipped centers. In patients with just one functioning kidney and high
nephrometric index masses needing prolonged ischemia during removal, this technique could become a
lifesaving option as expertise grows.

Key words: intra-arterial cold perfusion, cold renal ischemia, kidney resection, partial nephrectomy, high
nephrometric index, renal cell carcinoma, intraoperative complications, postoperative complications.
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«HaumnoHanbHbI MEOULMHCKUI UCCreqoBaTernbCKMi LeHTP paguonoruny MuHaapasa Poccum

Poccus, 125284, r. Mockea, 2-1 botkuHckun np-g, 3

3OIrbY «HaumoHanbHbI MEAULIMHCKUIA UCcCneaoBaTeNbCKUA LIEHTP paguonorumy» Munsgpasa Poccum
Poccusi, 249036, r. O6HuHCK, yn. Koponesa, 42

‘®OrAQY BO «[epBbii MOCKOBCKUIA rOCYAapCTBEHHBIN MeauumHckmin yHuBepceuteT um. .M. CeveHoBax
Mwun3sgpasa Poccun

Poccus, 119991, r. Mockea, yn. Tpybeukasi, 8/2

AHHOTauuA

BeegeHue. Mpu BbiBNEeHUM y naumneHToB 0Opa3oBaHnin MOYKM BbICOKOrO HE(POMETPUYECKOTO NHAEKCA B
BonbLUNHCTBE Cry4yaeB He0OXxoaMMOo NpUBErHyTb K O4HOMY U3 BapyaHTOB ULLEMUU NOYKM, a AN YBENNYEHUS
[OCTYMHOrO BPEMEHM NepexaTisi NoYEeYHOM apTepumn MOXET ObITb MPUMEHUM METOZ, XONOA0BOW NLLEMUN MOYKN.
[MpeumyLiectBaMmu BHyTprapTepuransHomn xornogoson nepdysum (BAXI) asnstoTca xopoLuas B1u3yanusauns
1 paBHOMEPHOE OXMaXJeHUe BCEN TOMLLM NOYEYHOW NapeHXxmMbl. [aHHbIN MeToq He NULLIEH HEOCTATKOB 1
CMNOXHOCTEN, KOTOPblE MOTYT NPUBOAMUTL K MHTPa- M NocneonepaunoHHbIM ocrnoxHeHnsiM. Lienb nccneposa-
HUS — OMMCaHME BO3MOXHbIX OCTIOXXKHEHWIA NPW BbINOMHEHUW pe3eKLmm Noyvku B ycrioBusix BAXI v BapyaHToB
UX paspeLleHusi C NpeaoCcTaBeHNEM NPaAKTUYECKMX PEKOMEHAALMA Ha OCHOBaHMM AaHHbIX NUTepaTyphbl 1
14 KNUHMYECKMX CINy4aeB NeYveHnsl NaumneHToB B Hawem LeHTpe. MaTtepuan u metoabl. B nccnegosaxuve
BKIOYEHbI 14 NMaumeHToOB ¢ 06pa3oBaHMsAMY NOYEK BbICOKOro HedpomeTpudeckoro uHaekca (RENAL 10 u
6onee), kotopbim B MHAOW nm. T.A. TepuieHa 3a nepuog ¢ 2021 no 2024 r. B ka4eCcTBe IKCNepUMEHTanbHoM
METOAUKM BbINOMHEHbI pesekumn nodkn B ycrnosusax BAXI. PesynbTaTbl. VIHTpa- n nocneonepaumnoHHble
OCMNOXHEHUS Npu pe3ekumax noykn B ycrosusax BAXIT Bo3HMKknM B 6 criyyasax: nepdopaums novyeyHom ap-
Tepum (n=1), Tpomb03 nneyeBor aptepum (n=1), TPoMB03 Nove4Hon aptepumn (n=1), Bo3ayLLIHAsA aMbonMs
cerMeHTapHbIX BeTBeW novevHon aptepum (n=2), Mo4eBor 3atek (n=1). 3akntoyeHue. Yactora nHTpaonepa-
LIMOHHBIX OCIOXHEHUN, cBA3aHHbIX ¢ BAXTIT, ymeHbluMnack No Mepe OCBOEHWUSI METOAMKM BMeELLATENbCTBA.
[aHHas MeanLMHCKas TEXHONOrMs ABNSETCS peanuayemMoi, 3peKTUBHON U MOXET BbITb pekOMEH0BaHa K
NCMNOSb30BaHUI0 B KPYMHBIX, TEXHUYECKU OCHALLEHHbIX LieHTpax. C Habopom onbiTa JaHHAs METOAMKA MOXET
ObITb BApYaHTOM NEYeHUs1 ¥ NaLUeHTOB C eAUHCTBEHHOW UM €OUHCTBEHHOW (DYHKLMOHUPYHOLLEN NMOYKOW,
y KOTOpbIX BbISIBNIEHbl 0Opa30BaHMsi BbICOKOrO HEPOMETPUYECKOTO MHAEKCA, TPeOyoLme ANUTENbHOrO
BPEMEHU ULLEMUUN MPU BbINMOMHEHUN PE3EKLIN.

KnroyeBble cnoBa: BHyTpuapTepuarnibHas xonogoBsas nepcbysvm, XxornogoBasi UwemMusi NOYKU, pesekuus
NMOYKM, BbICOKUW Hed)pomeTqueCKuﬁ WHAEKC, No4Ye4HO-KneTo4yHas KapuynHomMa, UHTpaonepaumMoHHbIe
OCJ1I0XXHeHus, nocrneonepauuoHHbIe OCNOXXHEeHUS.

Introduction

Renal cell carcinoma accounts for approximately
3 % of all cancers, with the highest incidence observed
in Western countries [1, 2]. The world literature ranks
kidney cancer in 14th place, comprising 2.2 % of all
malignancies. In 2020, over four hundred thousand
new cases of kidney cancer were diagnosed worldwide
[3, 4]. The studies show the 60 % rate of localized
kidney cancer [5].

The wide coverage of the population by ultrasound
and MSCT, easily available diagnostic tools, increases
the accidental detection of kidney cancer at the stage
of a localized process, urging the organ-preserving
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treatment. The improvement of technologies allows
for its expansion.

Kidney resection allows better preservation of over-
all renal function compared to nephrectomy, reducing
the risk of metabolic or cardiovascular complications.
Several retrospective analyses of large databases have
shown the correlation of kidney resection compared
with nephrectomy with a decrease in cardiovascular
mortality and an increase in overall survival, having
similar oncological results [6—13]. In patients with
pre-existing chronic kidney disease (CKD), kidney
resection is the preferred treatment, reducing the risk
of further progression of renal failure requiring hemo-
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dialysis. Huang et al. found the glomerular filtration
rate (GFR) less than 60 ml/min in 26 % of patients
with newly diagnosed renal cell carcinoma (RCC),
even though normal baseline serum creatinine [14].
Therefore, most scientific associations, such as AUA
and EAU, recommend kidney resection as the method
of choice for masses available for removal with the
possibility of preserving the remaining renal tissue
[15, 16].

The kidney is a parenchymal, actively blood-
supplied organ, and the resection of the parenchyma
involves the choice of an option for creating its
ischemia. In modern surgical practice, there are
several most common variants of renal parenchy-
mal ischemia. They include thermal ischemia with
complete compression of the main trunk of the renal
artery and selective thermal ischemia by clamping of
the segmental branch of the renal artery leading to
the tumor [17]. However, these methods have a time
limit not exceeding 30 minutes, according to various
studies [18]. Other authors note that time exceeding
30 minutes does not affect kidney function [19]. The
preservation of kidney function after resection in
localized tumors is of great importance, especially in
cases of a single kidney, previous CKD, proteinuria,
or multiple/bilateral masses [20, 21]. Currently, most
studies report a 10 % decrease in GFR during renal
resection under conditions of thermal ischemia in
patients with a healthy contralateral kidney [22-24].
This prompted the increase in clinical use of ischemic
kidney resection; however, the method is relevant for
small peripheral masses not involving massive blood
loss [25]. In kidney masses of a high nephrometric
index, a variant of renal ischemia is mostly needed,
and to increase the time of compression of the renal
artery, the cold renal ischemia may be relevant [26].
The proposed mechanism of kidney protection in this
approach includes a decrease in cellular metabolism
and in the hypoxic damage [27].

In open surgery, cold ischemia has traditionally
been performed by covering the organ with ice slush
or direct intra-arterial perfusion of the renal paren-
chyma with a cold solution by cannulating the renal
artery [28, 29]. Using cold ischemia in laparoscopic
surgery dictates new requirements and stimulates the
development of new methods for cooling kidney tis-
sue. Several approaches are known, including cold
irrigation, ice slush technique [30], cold ischemia by
catheterization of the ureter, and retrograde perfusion
of the renal pelvis with a cold solution. However,
these methods have several difficulties and limitations,
such as ice in the operating field, uneven cooling of
the renal parenchyma, a temperature gradient, and
prolonged achieving of the target temperature. These
shortcomings were partly eliminated by intra-arterial
cold perfusion (IACP). IACP does not need to deliver
ice to the abdominal cavity through the opening of the
trocar, which also complicates visualization in the op-
erating field. It also achieves a uniform cooling of the

CUBUPCKIY OHKONMOTMYECKW XXYPHAT. 2025; 24(2): 79-92

entire thickness of the renal parenchyma and prevents
a cold periphery and warm “core” of the kidney tissue
phenomena [31, 32].

It should be mentioned that this approach is not
without its own set of challenges and potential com-
plications during and after surgery.

Purpose

The article is aimed at a description of complica-
tions during kidney resection under IACP and options
for their resolution with the practical recommendations
based on literature data and the 14 clinical cases from
our center.

Material and Methods

The study group included 14 patients with kidney
masses of a high nephrometric index (RENAL 10
or more), who underwent kidney resections as an
experimental technique under [ACP from 2021 to
2024 at P.A. Hertzen Moscow Cancer Research Insti-
tute. The essence of the method is cannulation of the
brachial artery with an angiocatheter, introduction of
this catheter into the renal artery and perfusion of the
renal parenchyma with Ringer’s solution cooled to 4
degrees. In this case, the kidney is disconnected from
the main blood flow by blocking the blood flow in the
renal artery and renal vein. The outflow of the perfusate
is carried out through the opened lumen of either the
tributaries of the renal vein or directly the renal vein it-
self. When mastering the technique, it underwent some
changes. In the first 7 patients, renal artery occlusion
was carried out by inflating the angiocatheter balloon.
Subsequently, we abandoned the use of a balloon for
occlusion and for this purpose began to use a rubber
tourniquet applied to the renal artery.

The study is non-randomized, prospective. The
study was approved by the Ethics Committee of the
P.A. Herzen Moscow Cancer Research Institute . All
patients signed an informed voluntary consent for the
study. This work was included in the registry of studies
of P.A. Hertzen Moscow Cancer Research Institute.
Table 1 shows the perioperative characteristics and
functional results of treatment of all patients operated
using the IACP technique. The data obtained, in our
opinion, indicate satisfactory functional results, and
the number of complications is comparable with the
frequency of complications when performing kidney
resection with warm ischemia. However, complica-
tions associated with [ACP still occurred at the stage
of mastering the technique and understanding the
mechanism of their occurrence will help in preventing
these complications.

Results

During the development of the technique, we
identified both intra- and postoperative complications.
Intraoperative complications were associated with
the development of the technique and the search for
optimal consumables based on literature data and our
experience. We reduced the intraoperative complica-
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tions rate to that of kidney resection with classical
thermal ischemia.

Perforation of the renal artery

In one case, positioning of a balloon catheter in
the lumen of the renal artery was complicated by
perforation of its segmental branch by the end of the
angiocatheter (Fig. 1, 2).

We used the Cordis POWERFLEX PRO PTA
Dilation Catheter SFr angiocatheter, which rigid and
narrow distal end can mechanically damage the artery
wall. The catheter’s limitation was the requirement to
position the 6-cm filled balloon with an 8-mm diameter
as distally as possible in the renal artery, consequently
elevating the risk of artery perforation at the site of its
division into segmental branches. We used this balloon
catheter is seek of a more reliable blocking blood flow
in the renal artery but found its non-universality. The
catheter’s migration towards the aorta during balloon

inflation is attributed to the short artery. It is necessary
to install the catheter in the distal part of the vessel
that can perforate the segmental branches. If the length
of the renal artery is over 6 cm, this catheter is safer.
Here, the segmental renal artery defect was sutured
with a nodular atraumatic suture with a prolene 4.0
thread. Such complications are not described in the
literature, since in such studies the authors preferred
Fogarty catheters, which have a soft end and a round
short balloon (which allows positioning the catheter
distantly from the renal artery bifurcation), both reduc-
ing the risks of perforation [33].

Based on this case, we recommend always perform
the preoperative CT analysis of diameter, extent, and
the wall of renal vessels (Fig. 3, 4).

Brachial artery thrombosis
In one case, thrombosis of the brachial artery oc-
curred at the site of its puncture when installing an

Fig. 1. Intraoperative image of the renal vascular zone on the
right. Distal end of the angiocatheter.
Note: created by the authors
Puc. 1. lHTpaonepaumnoHHbIN BUA 30HbI MOYEYHbIX COCYA0B cnpa-
Ba. [luctanbHbIN KOHeL, cocyaucToro katetepa. MNpumedaHue:
PUCYHOK BbINOSHEH aBTOpamu

Fig. 2. Intraoperative image of the renal vascular zone on the
right. Bleeding from the perforation of the segmental branch
of the renal artery. Note: created by the authors
Puc. 2. lHTpaonepaunoHHbIn BUA, 30HbI MOYEYHBIX COCYA0B
cnpasa. KpoBoTeuyeHne ns nepdopaTvBHOrO 0TBEPCTUS
CermMeHTapHoON BETBU NOYEYHON apTepum.
[MpumeyaHne: pucyHOK BbINOMHEH aBTOpPamMu

Fig. 3. Preoperative MSCT of abdominal organs with intravenous
contrast. The arrow shows the length of the right renal artery.
Note: created by the authors
Puc. 3. MpenonepaunorHoe MCKT opraHoB GploLLHOM NONocTu ¢
BHYTPUBEHHBLIM KOHTpacTMpoBaHmeM. CTpenkon ykaszaHa AnvHa
npaBoyi NOYEYHON apTepun.

[MprMeyaHne: pucyHOK BbINOMHEH aBTOpamMm
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Fig. 4. Preoperative MSCT of abdominal organs with intravenous
contrast. The arrow shows the diameter of the right renal artery.
Note: created by the authors
Puc. 4. MNMpepnonepauuorHoe MCKT opraHoB GptoLLIHO NONOCTU ¢
BHYTPMBEHHbIM KOHTpacTupoBaHneM. CTpenkon ykasaH gnameTp
npaBoK MOYE4HON apTepum.

[MpumeyaHune: pucyHoOK BbINOMHEH aBTOpamMu
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introducer to insert a catheter into the renal artery.
Cannulation of the left brachial artery was complicated
by cyanosis of the skin below the puncture site on
the left arm. Pulse oximetry showed no pulse wave,
and the hand was cold to the touch. Ultrasound was
performed with vascular dopplerography. Luminal
thrombosis was found at the site of the cannulation of
the brachial artery wall. The thrombi were removed
with a Fogarty catheter through the left radial artery

* 3 v
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- / ! i »

Fig. 5. Preoperative chest MSCT with intravenous contrast. The
arrow shows the diameter of the left brachial artery. Note: created
by the authors
Pwuc. 5. MNpenonepaumoHHoe MCKT opraHoB rpyaHOI KNeTku ¢
BHYTPMBEHHbLIM KOHTpPacTMpoBaHneM. CTperkon ykasaH anameTp
TeBOW NfeYeBON apTepum.

Mp1MeYaHve: pUcyHoK BbINOIHEH aBTOpaMM

Thrombosis of the renal artery

One case of kidney resection and evacuation of
the balloon catheter from the renal artery complicated
with insufficient blood supply and a pale color of the
renal parenchyma. Ultrasound with Dopplerography
showed no blood flow in the lumen of the renal artery,
since the latter was packed with thrombotic masses.
We associate this complication with a probable rupture
of an atherosclerotic plaque, not detected by the native
phase of preoperative MSCT, in the lumen of the renal
artery at the time of catheter positioning and balloon
inflation. The follow-up MSCT with intravenous con-
trast on the 3rd day after surgery confirmed a kidney
infarction (Fig. 6, 7).

The patient noted minor soreness and a single
sub-febrile body temperature rise, corrected by non-
steroidal anti-inflammatory drugs and non-narcotic
analgesics. No additional treatment, including sur-
gery, was required. Both IACP technique and classi-
cal thermal ischemia with compression of the renal
artery with a vascular clamp always make a risk of
injury to the artery dictating the necessary assess of
the vascular wall condition by MSCT to identify both
the presence and the exact location of atherosclerotic
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access. Thrombosis was probably associated with
multiple attempts to puncture the narrow artery (2.5
mm). The complications faded during the mastering
of the technique and accumulating experience with
small diameter arteries. We recommend preoperative
MSCT to measure the brachial artery diameter and
select an appropriate catheter, especially in subtle
patients (Fig. 5).

Fig. 6. Preoperative MSCT of abdominal organs with intravenous
contrast. The native phase. The arrow shows the right renal
artery. Absence of atherosclerotic plaques in the renal artery wall.
Note: created by the authors
Puc. 6. MNpeponepauunonHHoe MCKT opraHoB 6ptoLLHO NONOCTH C
BHYTPVBEHHbLIM KOHTpPacTMpoBaHueM. HatueHas casa. Ctpenkoi
ykasaHa npasas noveyHasi aptepusi. OTCyTCTBME aTepOCKNepoTy-
Yeckux Brisilek B CTEHKE NOYEYHOW apTepuun.
[MprMeyaHue: pucyHOK BbINONHEH aBTopamm

plaques. This information allows us to more accurately
select the safe area of compression or obstruction of
the renal artery.

Air embolism of segmental

branches of the renal artery

Literature describes perfusion of the kidney from
a container with a cooled solution connected to the
angiocatheter through an infusion system and placed
150 cm above the perfused organ to provide a hy-
drostatic pressure sufficient to overcome capillary
resistance [34].

We failed to achieve the required perfusion rate
by hydrostatic pressure only and supplied the solu-
tion manually under sterile conditions using a 20 ml
syringe. Mastering the technique, we noted a case
of air bubbles in the segmental arteries on a follow-
up abdominal CT scan on the 3rd day after surgery,
regarded as an air embolism causing ischemia of the
kidney segment supplied by this segmental artery
(Fig. 8, 9).

In one case, the air embolism was massive and
led to a kidney infarction. In both cases, no addi-
tional surgical interventions or drug treatment were

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(2): 79-92
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Fig. 7. Abdominal MSCT with intravenous contrast on the 3rd day
after the surgery. Notes: 1 — thrombotic masses in the lumen of
the right renal artery; 2 — avascularized parenchyma of the right

kidney; created by the authors

Puc. 7. MCKT opraHoB GptoLLIHOI NMONOCTU C BHYTPUBEHHBIM KOH-

TpacTupoBaHueM Ha 3-u cyT nocne onepauun. [MpumevaHus:
1 — TpoMBoTHYECKMEe Macchl B NPOCBETE NPABOW NOYEYHOM
apTepuu; 2 — aBacKynsapuM3MpoBaHHas napeHxnuMa npaBoi NMoYku;
PVICYHOK BbIMOMHEH aBTopamu

Fig. 8. Abdominal MSCT with intravenous contrast on the 3rd day
after surgery, arterial phase. Notes: 1 — air bubble in the artery
surrounded by an ischemic area in the parenchyma; 2 — resection
area and suture of the renal parenchyma; created by the authors
Puc. 8. MCKT opraHoB 6ptoLLHOI NONOCTY C BHYTPUBEHHBIM
KOHTpacTUpoBaHueMm Ha 3-v CyT rnocre onepauuu, aptepuanbHas
daza. MNpumeyanus: 1 — nysblpek Bo3ayxa B apTepun U OKpYKato-
LL|as ero 30Ha ULLIEMU3NPOBaHHON NapeHX1MbI;

2 — 30Ha pe3eKuMn 1 LWBa NapeHXUMbl NOYKW; PUCYHOK BbIMOSTHEH
aBTOpaMu

Fig. 9. Abdominal MSCT with intravenous contrast on the 3rd
day after surgery, arterial phase. Notes: 1 — air bubbles in the
segmental branches of the renal artery;

2 — ischemic renal parenchyma; created by the authors
Puc. 9. MCKT opraHoB 6ptoLLIHOI NONOCTY C BHYTPUBEHHBIM
KOHTpacTupoBaHueM Ha 3-1 CyT nocrne onepauuu, aptepuanbHas
dasa. MNMpumevaHns: 1 — Ny3bIpbKM BO3Qyxa B CErMEHTapHbIX
BETBSIX MOYEYHON apTepuu; 2 — ULLIEMU3NPOBaHHAs NapeHxnmMa
MOYKW; PUCYHOK BbINOSTHEH aBTOPaMM

required. This experience emphasizes the crucial role
of controlling the supply of solution to the perfused
organ accurately to prevent the solution from being
contaminated with air impurities.

In our sample of patients, postoperative complica-
tions above Grade 3 Clavien—Dindo were reported in
one case. In one patient, a follow-up CT with intrave-
nous contrast on the 6th day after surgery showed a
limited accumulation of up to 50 cubic cm of fluid in
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Fig. 10. Abdominal MSCT with intravenous contrast on the 6th
day after surgery, excretory phase. The arrow shows the contrast
agent entered the perinephric tissue in the renal pelvis region.
Note: created by the authors
Puc. 10. MCKT opraHoB GpOLLHOM NONOCTU C BHYTPMBEHHbLIM
KOHTpacTUpoBaHWeM Ha 6-e cyT nocne onepauuu, BbiaenuTerb-
Has dpasa. CTpenkom ykasaHo, YTO KOHTPACTHOE BELLECTBO MNO-
nano B napaHedpanbHyo knetyaTky B 06nacTtv noxaHku noyku.
[MprmeyaHue: pucyHOK BbIMONHEH aBTopamm

the perinephric tissue. In the delayed excretory phase,
the contrasted urine entered the perinephric tissue in
the pelvis (Fig. 10).

We decided installing an internal ureteral stent for
2 months. On the 10th day after the surgery, low-grade
fever and leukocytosis up to 20x10%1 developed.
Reflux pyelonephritis was diagnosed, which required
the installation of an urethral catheter and a change of
antibacterial therapy.
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Table 2/Ta6bnuua 2

Summary table of the characteristics of complications in the study group
CBopHas Tabnuua xapakTepMCTMKMN OCIIOXHEHUI B UccrieayemMon rpynmne

[MocneoneparoHHbIE
ocioxHeHus Beime 111

HocneonepauHOHHme

OcloXHEHUS,
ocioxHeHus Boie (11

cnenudmyanbie st BAXII,

Wurpaonepanuonnsie  crenenu no Clavien—-Dindo,  crenenu mo Clavien—Dindo, HE HOThEGOBABIING CUCHIA
[Manuent/ OCIIOKHEHHSI/ He cnenuduunsie 111 BXAIT/  cnenuduunsie mst BXAIL/ pH CODDCKILH/
Patient Intraoperative Postoperative complications Postoperative complica- | KOPpCKIITH/
. . . . Complications specific to
complications higher than grade 3 accord- tions higher than grade 3 . .
. . . . . . TACP that did not require
ing to Clavien—Dindo are not according to Clavien—Dindo treatment and cofrection
specific for IACP specific to IACP
1 — nepcoparus
N | M/M MOYEYHOIT apTepuu/ B B B
1 —renal artery
perforation
1 — TpomM003 moveqHoH
Ne 2 XK/W - - - aprepun/
1 —renal artery thrombosis
1 — TpoM603 mIeueBoit
3 3 aptepun/ 3
Ne3 MM 1 — brachial artery
thrombosis
No 4 M/M B 1- MOHeBOi 3arTex/ 3 3
1 —urine leakage
1 — TpoMOO3 CerMeHTapHBIX
No 5 9K/W B B 3 BeTBeil MoueyHoi aprepun/

Note: created by the authors.

Hpnmeqam/le: TabJMIa COCTaBICHA aBTOpaMH.

Otherwise, no complications specific to IACP were
detected, however, half of the early postoperative cases
presented with subfebrile fever lasting 3—5 days not
accompanied by leukocytosis above 14x10°1 and
cured by a change of antibiotic therapy.

Table No. 2 chronologically shows intra- and
postoperative complications in accordance with the
international Clavien — Dindo classification, which
shows that all complications were noted at the stage
of mastering the technique, namely in the first 5
patients.

Discussion

While evaluating the complications of our cohort of
patients, we searched and analyzed the world literature
on the topic. From the PubMed database, 12 articles
were selected describing several case series of laparo-
scopic kidney resection using IACP. The techniques
differed having in common laparoscopic access and
the supply of a cooled solution into the renal artery
isolated from the circulation at the resection stage.
IACP showed the high efficiency and the significant
advantage over thermal ischemia in terms of GFR
preservation in the largest studies by American and
Chinese colleagues [35]. Alternatively, kidney resec-
tion using cold perfusion caused no significant loss

86

1 — thrombosis of segmental
branches of the renal artery

of kidney function compared with the preoperative
values [36, 37].

The world literature provided no articles on
complications directly related to IACP. The surgical
outcomes and complications experienced during and
post-surgery were not exclusive to IACP but were
instead associated with the results of laparoscopic
kidney resection using different ischemia induction
techniques, underscoring the significance of the
method of inducing ischemia.

Marley et al. faced 2 postoperative complications
above Grade 3 Clavien Dindo in a sample of 31
patients who underwent laparoscopic kidney resec-
tion under TACP [37]. In one case, bleeding from an
emerging arteriovenous fistula was detected on the
13th day after surgery. The patient underwent selec-
tive embolization of the segmental branch of the renal
artery under X-ray control and a single packed red
blood cells transfusion. P. De Backer et al. [33, 38] also
described a similar treatment for delayed bleeding as
selective embolization, which is a common practice
to eliminate such complications.

To prevent this complication, we recommend
intraoperative monitoring of the resection zone and
targeted coagulation of large vessels, allowing to
identify the dehisced lumen during resection. When
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suturing the renal parenchyma after a previous resec-
tion, it is important to include all branches, even those
deep within the tumor bed, which may require stitching
large segmental branches and causing ischemia in the
surrounding area. Control CT scan showed urinary
congestion in the perinephric tissue in one patient on
the 21st postoperative day. The authors drained the
perinephric space for 36 days and used antibiotics.

Other authors have also described similar complica-
tions, but used an ureteral stent for draining [36]. In
case of intraoperative violation of the integrity of the
renal pelvis, we always recommend insert an internal
ureteral stent through the defect area. In doubts about
the integrity of the pelvicalyceal system in the postop-
erative period, the discharge is analyzed for creatinine
and urea, and their increase several times higher than in
blood always prompt endoscopic internal ureteral stent
insertion for 2 months. The literature recommends the
ureter outflow blocking with a vascular clamp at the
stage of kidney mobilization to dilate the pelvicalyceal
system by the resection, ensuring its better visualiza-
tion at the stage of resection [33].

Several authors described cases of bleeding in
the early postoperative period urging repeated surgi-
cal interventions with the revision of the abdominal
cavity and retroperitoneal space [31, 32]. In all cases,
the bleeding was caused by the failure of the renal
parenchymal suture, which required its re-stitching.
To prevent this complication, examine the kidney
resection area thoroughly after removing the balloon
catheter from the lumen of the renal artery and starting
blood flow. The complete filling of the kidney with
blood may take some time (up to 2—5 min), urging
inspection of the suture area with possible re-stitching.
The patient’s blood pressure should be maintained at
or slightly above the average daily blood pressure. In
the vast majority of cases, we cover the resection area
by a hemostatic material. This technology achieves
hemostasis more reliably and reduces the postopera-
tive bleeding [39].

To prevent postoperative bleeding, we use the her-
metic suturing in the perinephric fat tissue. In case of
bleeding, it separates the abdominal cavity from the
resection zone and helps stop bleeding possibly by
forming a hematoma in a small space. In the completed
bleeding, its timely detection is the key to a favorable
outcome of this complication. Do not neglect the in-
stallation of insurance drainage in kidney resection,
especially after complex and extensive resections of
tumors with a high nephrometric index. This allows a
fast detection and conservative or surgical control of
postoperative bleeding.

G. Janetschek et al. described a case of rupture of
the renal artery during positioning and filling of the
balloon in the lumen of the main trunk of the renal ar-
tery [31]. After this case, the authors refused to inflate
the balloon to block the renal blood flow and installed
an angiocatheter to supply a cold solution during re-
section into the renal artery under X-ray control. He
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blocked the central blood flow by clamping the renal
artery with a loop of a 5 mm tourniquet, covering the
angiocatheter and preventing damage to the intima.
Atherosclerosis of the renal artery increases the risk
of damage to the intima; however, a tourniquet can
be installed under visual and tactile control in places
free from atherosclerotic plaques, which cannot be
achieved when locating the balloon under X-ray
control. It is only possible to cognitively compare CT
and fluoroscopy during the contrast injection into the
angiocatheter balloon. It is also difficult to achieve
ideally the required balloon pressure on the artery
walls from the inside, enough to block blood flow
but not disrupt the integrity of the artery wall and
the intima. The risk of artery rupture, as outlined by
G. Janetschek et al., is compounded by the potential
for significant blood loss during surgery if the balloon
is not properly inflated [40].

It is recommended to measure the diameter of the
renal artery at the preoperative stage to understand the
exact amount of fluid supplied to the angiocatheter bal-
loon sufficient for the renal artery obturation. However,
this parameter is variable and depends on the systolic
blood pressure and elasticity of the vascular wall. With
high blood pressure or high elasticity of the renal artery
wall, the pre-planned amount of fluid may be insufficient
to block blood flow. The diameter of the balloon can be
adjusted by increasing its volume, based on the bleeding
from the resection zone of the renal parenchyma. It is
difficult to balance the sufficient systemic blood flow
block with the avoiding the renal artery damage, and the
accurate pressure in the balloon can not be prescribed.
The tourniquet can not cause such consequences.

A. Beri et al. described one case of conversion
caused by the impossibility of excising an intra-paren-
chymal tumor [32]. In the absence of a laparoscopic
ultrasound device, the author used conversion and a
palpatory search for a tumor in the depth of the renal
parenchyma, focusing on tactile sensations. A center
providing surgery of complex kidney masses, includ-
ing intra-parenchymal or small tumors, must have all
the necessary equipment, including a laparoscopic
ultrasound sensor. It helps not only in the search for
intrarenal masses but also allows intraoperatively to
find a blood clot in the renal vein up to segmental
branches, frequent in large kidney masses, and remov-
able using IACP.

P. De Backer et al. described a case of nephrectomy
because of ongoing uncontrollable bleeding from the
kidney parenchyma suture after starting blood flow
in it [33].

We recommend selective stitching of large branches
of'renal vessels, which can be visualized on the surface
of the resected renal parenchyma, followed by cover-
ing the resection zone with hemostatic material. [ACP
does not limit the surgeon by the duration of ischemia.
Thus, according to research data, the safe time of renal
ischemia using intra-arterial cold perfusion technology
can reach 2 hours [41, 42].

87



ONCOLOGY PRACTICE

This time allows the prevention of complications
and precise suturing the segmental branches of the
renal vessels and the structures of the pelvicalyceal
system, prevents the postoperative bleeding and uri-
nary congestion and fistulas in the early and long-term
postoperative period (Fig. 11-13).

F. Li et al. described the difficulties that a surgeon
may face during kidney resection in the presence of
additional renal arteries [36].

The cessation of blood flow in the main renal artery by
inflating the angiocatheter balloon and the supply of cold
liquid under constant pressure are insufficient to provide
the clean surgical field. Blood flow through the acces-
sory renal arteries still complicates view and can cause
a significant blood loss even from a small renal vessel in

prolonged resection. Cooling of the renal parenchyma by
providing a cold solution through the main trunk of the
renal artery reduce the temperature of the entire organ,
and clamping additional arteries will not lead to the loss
of a large percentage of perfused parenchyma and affect
the overall decrease in organ temperature. If the patient
has 2 main arteries of equal caliber, it is possible to
install 2 balloon angiocatheters for [ACP. The branched
blood supply to the kidney can be divided mostly into
the main trunk and one or more additional arteries. We
recommend not to insert several balloon angiocatheters
but compress the accessory arteries and catheterize the
main trunk of the renal artery (Fig. 14).

A significant number of intra- and postoperative
complications were described in the extensive work of

Fig. 11. Intraoperative image of the renal parenchyma resection
zone. Notes: 1 — kidney parenchyma; 2 — the gaping lumen of the
kidney cup; created by the authors
Puc. 11. IHTpaonepaunoHHbIN BUA 30HbI pE3EKLMN NapeHXUMbI
noyku. Npumevanns: 1 — napeHxmma noYku; 2 — 3USIOLLMIA Npo-
CBET YaLleyKu NMOYKM; PUCYHOK BbIMOMTHEH aBTOpPamMu

Fig. 12. Intraoperative image of the renal parenchyma resection

zone. Notes: 1 — kidney parenchyma; 2 — sutured defects of the

pelvicalyceal system; 3 — segmental branch of the renal artery; 4

— the main trunk of the renal artery with an angiocatheter inside;

created by the authors

Puc. 12. IHTpaonepauVoHHbI BUA 30HbI pe3eKLMN NapeHXnMbI

noyku. MNprmevanusa: 1 — napeHxmMma noYky; 2 — yumTble Aedek-
Thbl YaLLEYHO-ITOXaHOYHOW CUCTEMBbI, 3- cerMeHTapHas BETBb
NoYeyHoW apTepun; 4 — OCHOBHOW CTBOM NMOYEYHOW apTepum ¢

aHrMoKaTeTepoM BHYTPU; PUCYHOK BbIMONHEH aBTOpamMmn

Fig. 13. Intraoperative image of the renal parenchyma resection
zone. Notes: 1 — kidney parenchyma; 2 — hemostatic material
installed in the tumor bed; created by the authors
Puc. 13. NHTpaonepaunoHHbIVi BUA 30HbI Pe3eKLnn NapeHXnMbl
nouku. MNpumevanns: 1 — napeHxmma noYkm; 2 — yCTaHOBMEHHbIN
B JTOXE OMyXONy reMoCTaTUYeCKUin MaTtepuan; PUCYHOK BbIMOm-
HEeH aBTopamMm
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Fig. 14. Intraoperative visualization of the renal vessels on the
right before the start of cold perfusion. Notes: 1 — kidney tumor;
2 — the accessory artery No. 1; 3 — the main renal artery; 4 — the

accessory artery No. 2; 5 — renal vein; 6 — vascular clamp on
the accessory artery No. 1; 7 — vascular clamp on the accessory

artery No. 2; created by the authors

Puc. 14. iHTpaonepaumnOoHHbIV B NOYEYHbIX COCYA0B CnpaBsa

nepepq xonoposou nepdysunen. MNpumevanus: 1 — onyxonb NOYKH;
2 — pobasoyHas aptepus Ne 1; 3 — oCHOBHas noyeyHas apTepus;
4 — nobaBoyHasi aptepus Ne 2; 5 — noyeyHas BeHa;
6 — cocyamncTbli 3axuUM Ha JobaBovHoN nodevHon aptepun Ne 1;
7 — COCyAUCTbIV 3a>KnM Ha Jo6aBovHONM noyeyvHon aptepumn Ne 2;
PUCYHOK BbIMNOMHEH aBTOpaMu
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German colleagues, which included 65 patients oper-
ated using the IACP laparotomy approach [28].

This article proves the advantage of laparoscopic
access over laparotomy. We describe 5 cases of post-
operative bleeding requiring repeated intervention
and 5 cases of urinary fistula development in the early
postoperative period. These complications are associ-
ated with worse tissue visualization during laparotomy.
The laparoscopic approach enables magnification,
providing an advantage of controlling the integrity of
the pelvicalyceal system and allowing for more precise
suturing of the renal parenchyma to prevent bleeding.
The article describes the development of acute renal
failure, requiring hemodialysis in 5 patients; this is
caused by the recruitment of patients with a single
kidney and bilateral masses. We observed no patients
requiring dialysis after laparoscopic kidney resection;
however, in patients with a single kidney and a high
nephrometric index (RENAL 11-12), we perform a
combined drug therapy for kidney cancer and offer
surgical treatment only subsequently, with a decrease
in the mass, expecting lower risks of acute kidney

injury.

JINTEPATYPA/REFERENCES

1. Ferlay J., Colombet M., Soerjomataram I., Dyba T, Randi G.,
Bettio M., Gavin A., Visser O., Bray F. Cancer incidence and mortality pat-
terns in Europe: Estimates for 40 countries and 25 major cancers in 2018.
Eur J Cancer. 2018; 103: 356-87. doi: 10.1016/j.ejca.2018.07.005.

2. Capitanio U., Bensalah K., Bex A., Boorjian S.A., Bray F., Coleman J.,
Gore J.L., Sun M., Wood C., Russo P. Epidemiology of Renal Cell Carci-
noma. Eur Urol. 2019; 75(1): 74-84. doi: 10.1016/j.eururo.2018.08.036.

3. Sung H., Ferlay J., Siegel R.L., Laversanne M., Soerjomataram I.,
Jemal 4., 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.

4. Ferlay J., Ervik M., Lam F., Laversanne M., Colombet M., Mery L.,
Pifieros M., Znaor A., Soerjomataram I. Global Cancer Observatory: Can-
cer Today [Internet]. Lyon, France: International Agency for Research on
Cancer. [cited 01.09.2024]. URL: https://gco.iarc.who.int/today.

5. Linehan W.M., Zbar B. Focus on kidney cancer. Cancer Cell. 2004;
6(3): 223-28. doi: 10.1016/j.ccr.2004.09.006.

6. Thompson R.H., Boorjian S.A., Lohse C.M., Leibovich B.C.,
Kwon E.D., Cheville J.C., Blute M.L. Radical nephrectomy for pTla re-
nal masses may be associated with decreased overall survival compared
with partial nephrectomy. J Urol. 2008; 179(2): 468-71. doi: 10.1016/j.
juro.2007.09.077.

7. van Poppel H., Da Pozzo L., Albrecht W., Matveev V., Bono A.,
Borkowski A., Colombel M., Klotz L., Skinner E., Keane T., Marreaud S.,
Collette S., Sylvester R. A prospective, randomised EORTC intergroup
phase 3 study comparing the oncologic outcome of elective nephron-
sparing surgery and radical nephrectomy for low-stage renal cell carcinoma.
Eur Urol. 2011; 59(4): 543-52. doi: 10.1016/j.eururo.2010.12.013.

8. Kates M., Badalato G.M., Pitman M., McKiernan J.M. Increased
risk of overall and cardiovascular mortality after radical nephrectomy for
renal cell carcinoma 2 cm or less. J Urol. 2011; 186(4): 1247-53. doi:
10.1016/j.juro.2011.05.054.

9. Miller D.C., Schonlau M., Litwin M.S., Lai J., Saigal C.S.; Uro-
logic Diseases in America Project. Renal and cardiovascular morbidity
after partial or radical nephrectomy. Cancer. 2008; 112(3): 511-20. doi:
10.1002/cncr.23218.

10. Huang W.C., Elkin E.B., Levey A.S., Jang T.L, Russo P. Partial
nephrectomy versus radical nephrectomy in patients with small renal
tumors--is there a difference in mortality and cardiovascular outcomes? J
Urol. 2009; 181(1): 55-61. doi: 10.1016/j.juro.2008.09.017.

11. Scosyrev E., Messing E.M., Sylvester R., Campbell S., van Poppel H.
Renal function after nephron-sparing surgery versus radical nephrectomy:
results from EORTC randomized trial 30904. Eur Urol. 2014; 65(2):
372-77. doi: 10.1016/j.eururo.2013.06.044.

12. Capitanio U., Terrone C., Antonelli A., Minervini A., Volpe A.,
Furlan M., Matloob R., Regis F., Fiori C., Porpiglia F., Di Trapani E.,

CUBUPCKIY OHKONMOTMYECKW XXYPHAT. 2025; 24(2): 79-92

Conclusion

Our experience and the literature data show good
functional results of this technique, simplifying tech-
nically complex kidney resections (RENAL 10 and
more) and preserving kidney function in situations
of its disruption when performing resection under
thermal ischemia. The assessment of surgical proce-
dures detailed in international publications revealed
that the surgical outcomes and complications experi-
enced during and post-surgery were not exclusive to
IACP but were instead associated with the results of
laparoscopic kidney resection using different ischemia
induction techniques, underscoring the significance of
the method of inducing ischemia. The IACP-associated
intraoperative complications in our cohort diminished
over time as familiarity with the technique improved.
It verifies that this method is workable, efficient,
and holds promise, indicating its appropriateness for
large, well-equipped centers. In patients with just
one functioning kidney and high nephrometric index
masses needing prolonged ischemia during removal,
this technique could become a lifesaving option as
expertise grows.

Zacchero M., Serni S., Salonia A., Carini M., Simeone C., Montorsi F.,
Bertini R. Nephron-sparing techniques independently decrease the risk
of cardiovascular events relative to radical nephrectomy in patients with
a Tla-T1b renal mass and normal preoperative renal function. Eur Urol.
2015; 67(4): 683—89. doi: 10.1016/j.eururo.2014.09.027.

13. MacLennan S., Imamura M., Lapitan M. C., Omar M. I, Lam T.B.,
Hilvano-Cabungcal A.M., Royle P, Stewart F., MacLennan G., MacLen-
nan S.J., Dahm P, Canfield S.E., McClinton S., Griffiths T'R., Ljungberg B.,
N’Dow J.; UCAN Systematic Review Reference Group, EAU Renal Cancer
Guideline Panel. Systematic review of perioperative and quality-of-life
outcomes following surgical management of localised renal cancer. Eur
Urol. 2012; 62(6): 1097-117. doi: 10.1016/j.eururo.2012.07.028.

14. Huang W.C., Levey A.S., Serio A.M., Snyder M., Vickers A.J.,
Raj G.V,, Scardino P.T., Russo P. Chronic kidney disease after nephrectomy
in patients with renal cortical tumours: a retrospective cohort study. Lancet
Oncol. 2006; 7(9): 735-40. doi: 10.1016/S1470-2045(06)70803-8.

15. Ljungberg B., Albiges L., Abu-Ghanem Y., Bedke J., Capitanio U.,
Dabestani S., Fernandez-Pello S., Giles R.H., Hofmann F., Hora M.,
Klatte T., Kuusk T., Lam T.B., Marconi L., Powles T., Tahbaz R., Volpe A.,
Bex A. European Association of Urology Guidelines on Renal Cell Carci-
noma: The 2022 Update. Eur Urol. 2022; 82(4): 399-410. doi: 10.1016/j.
eururo.2022.03.006.

16. Campbell S.C., Clark PE., Chang S.S., Karam J.A., Souter L.,
Uzzo R.G. Renal Mass and Localized Renal Cancer: Evaluation, Man-
agement, and Follow-Up: AUA Guideline: Part 1. J Urol. 2021; 206(2):
199-208. doi: 10.1097/JU.0000000000001911.

17. Gill I.S., Patil M.B., Abreu A.L., Ng C., Cai J., Berger A., Eisen-
berg M.S., Nakamoto M., Ukimura O., Goh A.C., Thangathurai D., Aron M.,
Desai M.M. Zero ischemia anatomical partial nephrectomy: a novel ap-
proach. J Urol. 2012; 187(3): 807—14. doi: 10.1016/j.juro.2011.10.

18. Desai M.M., Gill 1.S., Ramani A.P,, Spaliviero M., Rybicki L., Ka-
ouk J.H. The impact of warm ischaemia on renal function after laparoscopic
partial nephrectomy. BJU Int. 2005; 95(3): 377-83. doi: 10.1111/j.1464-
410X.2005.05304 x.

19. Kallingal G.J., Weinberg J.M., Reis 1. M., Nehra A., Venkatacha-
lam M.A., Parekh D.J. Long-term response to renal ischaemia in the human
kidney after partial nephrectomy: results from a prospective clinical trial.
BJU Int. 2016; 117(5): 766-74. doi: 10.1111/bju.13192.

20. Zhang Z., Zhao J., Zabell J., Remer E., Li J., Campbell J., Dong W.,
Palacios D.A., Patel T, Demirjian S., Campbell S.C. Proteinuria in Pa-
tients Undergoing Renal Cancer Surgery: Impact on Overall Survival and
Stability of Renal Function. Eur Urol Focus. 2016; 2(6): 616-22. doi:
10.1016/j.euf.2016.01.003.

21. Thompson R.H., Lane B.R., Lohse C.M., Leibovich B.C., Fergany A.,
Frank L., Gill I.S., Blute M.L,. Campbell S.C. Every minute counts when
the renal hilum is clamped during partial nephrectomy. Eur Urol. 2010;
58(3): 340-45. doi: 10.1016/j.eururo.2010.05.047.

89



ONCOLOGY PRACTICE

22. Mir M.C., Ercole C., Takagi T, Zhang Z., Velet L., Remer E.M.,
Demirjian S., Campbell S.C. Decline in renal function after partial neph-
rectomy: etiology and prevention. J Urol. 2015; 193(6): 1889-98. doi:
10.1016/j.juro.2015.01.093.

23. Simmons M.N., Hillyer S.P, Lee B.H., Fergany A.F.,, Kaouk J.,
Campbell S.C. Functional recovery after partial nephrectomy: effects
of volume loss and ischemic injury. J Urol. 2012; 187(5): 1667-73. doi:
10.1016/j.juro.2011.12.068.

24. Mir M.C., Campbell R.A., Sharma N., Remer E.M., Simmons M.N.,
Li J., Demirjian S., Kaouk J., Campbell S.C. Parenchymal volume
preservation and ischemia during partial nephrectomy: functional and
volumetric analysis. Urology. 2013; 82(2): 263-68. doi: 10.1016/j.
urology.2013.03.068.

25. Anderson B.G., Potretzke A.M., Du K., Vetter J.M., Bergeron K.,
Paradis A.G., Figenshau R.S. Comparing Off-clamp and On-clamp Robot-
assisted Partial Nephrectomy: A Prospective Randomized Trial. Urology.
2019; 126: 102-9. doi: 10.1016/j.urology.2018.11.053.

26. Kutikov A., Uzzo R.G. The R.E.N.A.L. nephrometry score:
a comprehensive standardized system for quantitating renal tumor
size, location and depth. J Urol. 2009; 182(3): 844-53. doi: 10.1016/].
juro.2009.05.035.

27. Maathuis M.H., Leuvenink H.G., Ploeg R.J. Perspectives in organ
preservation. Transplantation. 2007; 83(10): 1289-98. doi: 10.1097/01.
tp.0000265586.66475.cc.

28. Steffens J., Humke U., Ziegler M., Siemer S. Partial nephrectomy
with perfusion cooling for imperative indications: a 24-year experience.
BJU Int. 2005; 96(4): 608—11. doi: 10.1111/j.1464-410X.2005.05693 x.

29. Novick A.C. Renal hypothermia: in vivo and ex vivo. Urol Clin
North Am. 1983; 10(4): 637-44.

30. Weld K.J., Koziol S., Montiglio C., Sorenson P, Cespedes R.D.,
Bishoff J.T. Feasibility of laparoscopic renal cooling with near-freezing
saline irrigation delivered with a standard irrigator aspirator. Urology.
2007; 69(3): 465-68. doi: 10.1016/j.urology.2006.12.002.

31. Janetschek G., Abdelmaksoud A., Bagheri F., Al-Zahrani H.,
Leeb K., Gschwendtner M. Laparoscopic partial nephrectomy in cold isch-
emia: renal artery perfusion. J Urol. 2004; 171(1): 68-71. doi: 10.1097/01.
ju.0000101040.13244.c4.

32. Beri A., Lattouf J. B., Deambros O., Griill M., Gschwendtner M.,
Ziegerhofer J., Leeb K., Janetschek G. Partial nephrectomy using renal
artery perfusion for cold ischemia: functional and oncologic outcomes. J
Endourol. 2008; 22(6): 1285-90. doi: 10.1089/end.2008.0152.

33. De Backer P, Vangeneugden J., Berquin C., Vermijs S., Dekuyper P,
Mottrie A., Debbaut C., Quackels T., van Praet C., Decaestecker K. Robot-

assisted Partial Nephrectomy Using Intra-arterial Renal Hypothermia for
Highly Complex Endophytic or Hilar Tumors: Case Series and Description
of Surgical Technique. Eur Urol Open Sci. 2023; 58: 19-27. doi: 10.1016/j.
euros.2023.10.004.

34. Zhu C., Yin H., Zhao S., Ma Y., Sun Z., Zhu M., Du Z., Yang T.
Clinical study of renal artery cold perfusion combined with laparoscopic
nephron retention in the treatment of complex renal angiomyolipoma. Front
Oncol. 2023; 13: 1220380. doi: 10.3389/fonc.2023.1220380.

35. Lu Q., Zhao X., Ji C., Guo S., Qiu X., Liu G., Zhang S., Li X.,
Zhang G., Zhang X., Guo H. Functional and oncologic outcomes of robot-
assisted simple enucleation with and without renal arterial cold perfusion
in complex renal tumors: a propensity score-matched analysis. BMC Urol.
2021; 21(1): 2. doi: 10.1186/s12894-020-00771-7.

36. Liu F, Yuan H., Li X., Ma X., Wang M. Application of Hypother-
mic Perfusion via a Renal Artery Balloon Catheter During Robot-assisted
Partial Nephrectomy and Effect on Renal Function. Acad Radiol. 2019;
26(8): 196-201. doi: 10.1016/j.acra.2018.09.024.

37. Marley C.S., Siegrist T., Kurta J., O’Brien F., Bernstein M.,
Solomon S., Coleman J.A. Cold intravascular organ perfusion for renal
hypothermia during laparoscopic partial nephrectomy. J Urol. 2011; 185(6):
2191-95. doi: 10.1016/j.juro.2011.02.013.

38. Mendez P, Lineros R., Ospina D., Ringa M., Eyheremendy E.
Endovascular Management of latrogenic Renal Vascular Injuries: Case
Series and Systematic Review. Arch Esp Urol. 2022; 75(6): 524-31. doi:
10.37554/es-j.arch.esp.urol-20210515-3507-27.

39. Aykan S., Temiz M.Z., Ulus L., Yilmaz M., Gonultas S., Suzan S.,
Semercioz A., Muslumanoglu A.Y. The Use of Three Different Hemostatic
Agents during Laparoscopic Partial Nephrectomy: A Comparison of Surgi-
cal and Early Renal Functional Outcomes. Eurasian ] Med. 2019; 51(2):
160-64. doi: 10.5152/eurasianjmed.2018.18293.

40.Shen H.L., Chueh S.C., Lai M.K., Wu C.H., Huang C.C., Tsang Y.M.,
Chuang C.C., Lai M.C., Yu H.J. Balloon occlusion and hypothermic perfu-
sion of the renal artery in laparoscopic partial nephectomy. Int J Urol. 2008;
15(11): 967-70. doi: 10.1111/j.1442-2042.2008.02158 x.

41. Marberger M., Giinther R., Mayer E.J., Wiestler M. A simple
method for in situ preservation of the ischemic kidney during renal surgery.
Invest Urol. 1976; 14(3): 191-93.

42. Marberger M., Georgi M., Guenther R., Hohenfellner R. Simulta-
neous balloon occlusion of the renal artery and hypothermic perfusion in
in situ surgery of the kidney. J Urol. 1978; 119(4): 463—67. doi: 10.1016/
s0022-5347(17)57517-5.

Tloctynuna/Received 04.09.2024
Opnobpena nocine penenzuposanus/Revised 15.01.2025
[punsra k nyonukauun/Accepted 28.04.2025

ABOUT THE AUTHORS

Roman O. Inozemtsev, MD, Postgraduate, Department Urology and Operative Nephrology with the Course of Urologic Oncology,
RUDN University (Moscow, Russia). Researcher ID (WOS): KYR-4883-2024. ORCID: 0000-0002-7231-6093.

Andrey A. Kostin, MD, DSc, Professor, Corresponding Member of Russian Academy of Sciences, first Vice-Rector for research, Head
of Department of Urology and Operative Nephrology with the Course of Urologic Oncology, RUDN University (Moscow, Russia).
ORCID: 0000-0002-0792-6012.

Andrey D. Kaprin, MD, DSc, Professor, Academician of Russian Academy of Sciences, General Director, National Medical Research
Center of Radiology of the Ministry of Health of the Russia (Obninsk, Russia); Director, P.A. Hertzen Moscow Cancer Research
Institute — branch of National Medical Research Center of Radiology of the Ministry of Health of the Russia; Professor, Department
of Urology and Operative Nephrology with the Course of Urologic Oncology, RUDN University (Moscow, Russia). Researcher ID
(WOS): K-1445-2014. Author ID (Scopus): 6602709853. ORCID: 0000-0001-8784-8415.

Nikolay V. Vorobyev, MD, PhD, Deputy Director General for Surgery, P.A. Hertzen Moscow Cancer Research Institute — branch of
National Medical Research Center of Radiology of the Ministry of Health of the Russia; Urologist, Associate Professor, Department of
Oncology, Radiotherapy and Plastic Surgery, .M. Sechenov First Moscow State Medical University of the Ministry of Health of the
Russia (Moscow, Russia). ORCID: 0000-0001-5597-9533.

Aleksey A. Krasheninnikov, MD, PhD, Head of the Urology Department, P.A. Hertzen Moscow Cancer Research Institute — branch
of National Medical Research Center of Radiology of the Ministry of Health of the Russia (Moscow, Russia) ORCID: 0000-0002-
9854-7375.

Andrey B. Ryabov, MD, DSc, Deputy Director General for Surgery, National Medical Research Center of Radiology of the Ministry
of Health of the Russia; Head of the Department of Thoracoabdominal Oncology Surgery, P.A. Hertzen Moscow Cancer Research
Institute — branch of National Medical Research Center of Radiology of the Ministry of Health of the Russia (Moscow, Russia). ORCID:
0000-0002-1037-2364.

Vyctoria A. Chalysheva, student, RUDN University (Moscow, Russia). ORCID: 0009-0008-8580-2817.

Elizaveta S. Ivanova, student, RUDN University (Moscow, Russia). Researcher ID (WOS): MTD-5945-2025. ORCID: 0000-0001-
9533-8220.

Zara A. Rostakhanova, student, RUDN University (Moscow, Russia). Researcher ID (WOS): MTD-8471-2025. ORCID: 0009-0005-
2976-165X.

90 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(2): 79-92



OrbIT PABOTbl OHKONTIOMMYECKUX YYPEXOEHUIA

Angelina R. Lysenkova, student, RUDN University (Moscow, Russia). Researcher ID (WOS): MTD-8412-2025. ORCID: 0009-0009-
3768-8391.
Polina A. Abramochkina, student, RUDN University (Moscow, Russia). ORCID: 0009-0009-6324-6300.

AUTHOR CONTRIBUTIONS

Roman O. Inozemtsev: conception and design, drafting of the manuscript, data acquision.

Andrey A. Kostin: conception and design, supervision.

Andrey D. Kaprin: supervision.

Nikolay V. Vorobyev: editing article to add valuable intellectual content.

Aleksey A. Krasheninnikov: conception and design.

Andrey B. Ryabov: critical revision of the manuscript for important intellectual content.

Vyctoria A. Chalysheva: data acquision.

Elizaveta S. Ivanova: collection of research material.

Zara A. Rostakhanova: collection of research material.

Angelina R. Lysenkova: collection of research material.

Polina A. Abramochkina: collection of research material.

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

Funding

This study required no funding.

Conflict of interests

Prof. A.D. Kaprin is a member of the editorial board of Siberian Journal of Oncology. The authors are not
aware of any other potential conflicts of interest related to this manuscript.

Compliance with Ethical Standards

The study was conducted in accordance with ethical principles outlined in the Declaration of Helsinki
approved by Ethics Committee of PA. Hertzen Moscow Cancer Research Institute (3, 2nd Botkinsky Dr., Moscow,
125284, Russia), protocol No. 936 dated November 14, 2023.

Voluntary informed consent

Written informed voluntaries consents were obtained from the patients for the publication of data and pho-
tographs in medical journal.

CBEOEHWUA OB ABTOPAX

HUnozemueB Poman OueroBudy, acnupant Kadeapsl ypoJoruy U ONepaTUBHON HEPpoJIoruu ¢ KypcoMm oHkoypoiaoruu, PIAOY BO
«Poccuiickuii yHuBepcuTeT IpyKObl HaponoB» (T. Mocksa, Poccus). Researcher ID (WOS): KYR-4883-2024. ORCID: 0000-0002-
7231-6093.

KocTun Anapeii AjiekcaHapoBHY, TOKTOpP MEIUIMHCKHUX HayK, ipodeccop, dieH-koppecnorneHT PAH, nepBslit mpopekTop mo Ha-
yuHOii pabote, 3aBeyromuii Kadeapoii ypororuu u oneparuBHoi Hedpoaoruu ¢ Kypcom oukoyposoruu, ®DIAOY BO «Poccuiicknit
YHUBEPCHUTET IpYKOBI HaponoB» (I. Mocksa, Poccust). ORCID: 0000-0002-0792-6012.

Kanpun Anapeii [IMuTpueBny, T0OKTOp MEAUIUHCKUX HayK, mpodeccop, akagemuk PAH, renepansuslil mupexrop, ®I'BY «Hammo-
HaJIbHBIH MEUIIMHCKHH HCCIIEN0BaTeIbCKUI LIEHTp paanoiorum» Munsapasa Poccun (O6nuHCK, Poccust); nupekrop, MockoBckuit
HAy4HO-UCCIIEOBATEIbCKUN OHKOOTHYeckuid HHCTUTYT uM. [1.A. I'epuena — ¢uman ®I'BY «HaunoHanbHBI MEITUIIMHCKUHN HC-
CIIeIoBaTeNIbCKUi LIeHTp paauonoruny Munszapasa Poccnu; npodeccop kadeapsl ypororuu U onepaTuBHON HEGPOIOru ¢ Kypcom
onkoyposorun, PI'AOY BO «Poccniickuii ynusepcurer apyx0s1 Hapomos» (Mocksa, Poccust). SPIN-kox: 1759-8101. Researcher ID
(WOS): K-1445-2014. Author ID (Scopus): 6602709853. ORCID: 0000-0001-8784-8415.

Bopooses Huxonaii BiagumMupoBuy, kKaHau1aT MEIUIMHCKUX HayK, 3aMECTUTEIIb JUPEKTOpa 110 XUpypruu, MoCKOBCKUil Hay4HO-
HCCTIEI0BATEIbCKII OHKONOTHYecKuit nHCTUTYT BM. [1.A. T'epriena — prmman ®I'BY «HanmoHasHbI MeJUIIMTHCKUA HCCITET0BATEbCKAN
LEeHTp paauonorun» Munsapasa Poccuu; ypostor, 1o1eHT kadeapbl OHKOJIOTUH, JTy4eBOU Tepanuu U miacTuieckoi xupyprun, ®rAOY
BO «IlepBblii MoCKOBCKHI TOCYIapCTBEHHBIN MeAUIMHCKHH yHHBepcuTeT uM. MI.M. Ceuenosa» Munsnpasa Poccun (. Mocksa,
Poccust). ORCID: 0000-0001-5597-9533.

KpamennHHukoB AJiekceil ApTypoBUY, KaHAUIAT MEIUIIMHCKUX HayK, 3aBEAYIOLIUN OT1e/IeHueM ypoaoruu, MocKoBCKUi Hay4HO-
HCCIICI0BATEIbCKII OHKONOTHYecKuit nHCTUTYT uM. [1.A. T'epriena — pumman ®I'BY «HanmonansHbI MeJUIIMHCKUA HCCIIEI0BATEIBCKHN
LeHTp panuonorum» Munsiapasa Poccuu (r. Mocksa, Poccust) ORCID: 0000-0002-9854-7375.

Ps6oB Anapeii BopucoBu4, TOKTOp MEIUIIMHCKUX HAYK, 3aMECTUTEIb FeHepaIbHOTO JupekTopa 1o xupypruu, ®I'bY «Hanmonans-
HBI MEJULMHCKUN HCCIE0BaTeIbCKUM LIEHTP paanoiorun» Munsapasa Poccun; 3aBeayromuii oTaeaeHueM TOpakoadJOMUHAIBHON
OHKOJIOTHYIECKOH XUPypruH, MOCKOBCKHIT HayYHO-HUCCIIE0BATEIILCKHI OHKOTOTHIeckuit HHCTUTYT UM. [1.A. I'epriena — ¢pumman @T'BY
«HanroHanbHbI MEIUMIMHCKUN HCCIIENOBATEIbCKUI IEHTp paxuonorum» Munsapasa Poccun (r. Mocksa, Poccunst). ORCID: 0000-
0002-1037-2364.

YansimeBa Bukropus Ajsexkcanaposna, ctynentka, ®I'AOY BO «Poccuiickuii yHHBEpCUTET APYKOBI HaponoB» (T. Mocksa, Poccnst).
ORCID: 0009-0008-8580-2817.

HUBanoBa Enm3aBera CepreeeBHa, ctyneHTka, PIAOY BO «Poccuiickuii yHuBepcureT npyx)0bl HapomoB» (T. Mocksa, Poccus).
Researcher ID (WOS): MTD-5945-2025. ORCID: 0000-0001-9533-8220.

CUBMPCKUM OHKONMOTUYECKUI XKYPHAT. 2025; 24(2): 79-92 91



ONCOLOGY PRACTICE

PocraxanoBa 3apa AcnandexoBHa, cryneHTka, ®DTAOY BO «Poccuiickuii yHHBEpCcUTET ApY)KObI HaponoB» (T. Mocksa, Poccus).
Researcher ID (WOS): MTD-8471-2025. ORCID: 0009-0005-2976-165X.

JIbicenkoBa Anreanna PomanoBHa, ctynentka, PIAOY BO «Poccwuiickuit yHuBepcuteT ApyxObl HapoaoB» (. Mocksa, Poccus).
Researcher ID (WOS): MTD-8412-2025. ORCID: 0009-0009-3768-8391.

Abpamoukuna Iloauna AnronosHa, crynentka, PTAOY BO «Poccuiicknit yausepcurer npysx0sl Haponos» (I. Mocksa, Poccus).
ORCID: 0009-0009-6324-6300.

BKNAQ ABTOPOB

Hnozemuer Poman OneroBu4: KOHIEIINS U U3aliH, HAIIMCAHUE CTAaTbU, COOP JaHHBIX.

Koctun Anapeii AnexcaHapoBUY: KOHICIIIUS U JU3aiH, 001Iee PYKOBOJICTBO MPOCKTOM.

Kanpun Anapeii IMutpueBu4: o0miee pyKOBOJICTBO MPOCKTOM.

Bopoobses Hukxouaii BiragumMupoBuy: pejakTupOBaHUE CTAThU ¢ BHECEHHEM LICHHOI'O HHTEIUICKTYaIbHOIO COCPIKAHUSL.
KpamennnuukoB Ajiekceii ApTypoOBHY: KOHLICIIMS U JU3aiH.

Psi6oB Anapeii BopucoBu4: KpuTHYECKUI IEPECMOTP ¢ BHECECHUEM LICHHOI'O UHTEIUICKTYaJIbHOIO COEPAKAHUSL.

Yansimea Bukropust AnexcanpoBHa: cOop JaHHBIX.

HBanosa ExnzaBera CepreeeBHa: cO0op MaTepHaia HCCISIOBAHMS.

PocraxanoBa 3apa AcianfexoBHa: cOOp MaTepuaa UCCIIEIOBAHNS.

JIbicenkoBa Anreanna PomanoBHa: cOop Marepuaia MCClIeJOBaHNS.

Abpamoukuna [TornHa AHTOHOBHA: cOOp MaTepHaa HCCISIOBAHMS.

Bce aBropsr 0100pHiH pHUHATBHYIO BEPCHIO CTaThH Iepe]| yOInKanei, BIpa3 i COIVIacHe HECTH OTBETCTBCHHOCTD 3a BCE ACIIEKTHI
paboThI, MOIpa3yMEeBaOLIy 0 HA/UIeKallee N3yUeHHEe U PEelIeHHEe BOIPOCOB, CBA3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIFOOOH
4acTH paboThL.

@Dunancuposanue

Omo uccredosanue ne nompedo6ano OONOIHUMENIbHO20 HUHAHCUPOBAHUSL.

Kongpnukm unmepecos

Aemop Kanpun A.J]. (Ookmop meduyunckux nayx, npogeccop, axaoemux PAH u PAO) aensemcs unenom
peokonnecuu « CubUPCKO20 OHKOO2UYECKO20 JHCYPHANLAY. ABMOPAM HEU38ECIHO O KAKOM-TUO0 OpYeOM NOMEH-
YUATHHOM KOHDIAUKIE UHMEPeCcOs, CEA3AHHOM C JMOU CIambell.

Coomeemcmeue npunyunam IMuKu

Ilposedennoe ucciedosanue coomeemcmsayenm cmanoapmam XenbCUHKCKoOU 0ekaapayuu, 0000peHo He3a-
BUCUMBIM IMUYECKUM KoMumemom MoCKo8CKo20 HaAYYHO-UCCTe008AMENbCKO20 OHKONIO2UYECKO20 UHCIMUMYMA
um. IT.A. I'epyena (Poccus, 125284, 2. Mockea, 2-ti bomkunckuti np-0, 3), npomoxon Ne 936 om 14.11.2023.

Hughopmuposannoe coznacue

Bce nayuenmur noonucanu nucomennoe ungopmuposantoe coenacue Ha nyonuKayuio OaHHuIX u pomoma-
mepuanos 6 MEOUYUHCKOM HCYPHALE, BKIIOUAS €20 INEKMPOHHYIO 8EPCUIO.

92 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(2): 79-92



DOI: 10.21294/1814-4861-2025-24-2-93-100 ®)6Y 40 |
YIIK: 616.342-006-072.1-08 €9

[ns uutuposanus: Psbuesa B.U., MNupoeoes C.C., lMepgpunses N.5., Cyxun .I., NapoHsH M.A., MuHubaesa I".@.,
loesa H.C., BonyeHko H.H. SHgockonuyeckas AnarHocTyka v neYeHne HemposHLOKPUHHbIX OMyxoneil ABeHaaLaTUnepCTHoN
kuwwku: onbiT MHUAOW um. T1.A. Tepuena. Cubupckuit oHkonorndeckini xypHan. 2025; 24(2): 93-100. - doi: 10.21294/1814-4861-
2025-24-2-93-100

For citation: Ryabtseva V.1., Pirogov S.S., Perfiliev I.B., Sukhin D.G., Paronian M.A., Minibaeva G.F., Goeva N.S.,
Volchenko N.N. Endoscopic diagnosis and treatment of duodenal neuroendocrine tumours: the experience of the P.A. Hertsen
Moscow Oncology Research Institute. Siberian Journal of Oncology. 2025; 24(2): 93-100. — doi: 10.21294/1814-4861-2025-24-2-
93-100

AHAOCKOIMUYECKAA OUATHOCTUKA U NNEYEHUE
HEWPO3HOOKPUHHbLIX ONYXOJNEN ABEHAOUATUNEPCTHON
KUALWIKW: ONbIT MHUOU UM. N.A. TEPLIEHA

B.WU. Pabuesa, C.C. lNMuporo., U.B. NMepcdunbes, [.I. CyxuH, M.A. NMapoHsH,
I.®. MuHnbaeBa, H.C. NoeBa, H.H. BonyeHko

MOCKOBCKMIA Hay4YHO-MCCIeaoBaTENbCKUN OHKOMNOrMYeckUin MHCTUTYT UM. T.A. lepueHa — punman drey
«HaumoHanbHbI MEQULNHCKUI nccrenoBaTenbCKui LeHTp paguonoruny MuHaapasa Poccum
Poccus, 125284, r. Mocksa, 2-n boTkuHckun np-g, 3

AHHOTaUuA

Llenb nccnepoBaHusi — NPOAEMOHCTPUPOBATL pPe3yrnbTaThl aHanM3a KIMHUYeCcKMX HabniogeHn aHaoCcKonu-
YeCKOW ONarHOCTUKM U NTEYEHNS NaLMEHTOB C HEMPO3HAOKPVHHBLIMY OMYXONsiMU ABEHAALATUNEPCTHOM KULLIKA,
BbISIBNEHHBLIMW B YCroBusax otaenexus aHgockonun MHAOW um. M.A. lepueHa. MaTepuan u metoabl. B Ha-
Lwem MHcTuTyTe 3a nepuog 2012-24 rr. npoxoannu obcnefoBaHve, a YacTb U3 HUX U neveHne, 20 naumMeHToB
C yCTaHOBIEHHbIM AMAarHO30M HEVPOIHAOKPMHHON OMYXOnu ABEHaALaTUNEPCTHON KULLKW, CPELHWUIA BO3pacT
6onbHbIX — 61 rog. HoBoobpasoBaHus oLeHNBanvch No psay napameTpoB: nokanusauus, pasmep, SMOYHbIA
N COCYOUCTbIA PUCYHOK, Hannyne cybanutenuanbHbIX COCY40B, 3HAOCOHOrpadmnyeckas CTpykTypa, rmybuHa
WHBa3un, cteneHb ANdEPEHLMPOBKM U TUMN NpoBedeHHoro nedveHuns. PesynbTathl. B aHanusvpyemon
HamMu BbIOOPKe NaLUMeHTOB onpeaeneH cpeaHuii pasmep HoBoobpasoBaHuii, coctaBmBLNl 8 + 5,6 MM [95 %
[W: 5,4-10,6]. Hanbonee vacto (87 % cnyyaeB) HOO nokanusoBanuce B NyKOBULE ABEHAALATUNEPCTHON
knwkn [95 % OW: 69—100 %] n nuwb B 13 % — B BocxogsLen ee yactu [95 % OW: 0-30 %]. B nykoBuue
obpasoBaHus Yalle onpenensanuce no ee nepegHen crexke (70 % cnyyaes) [95 % OW: 49-90 %], B 18 %
cnyyaeB — no meguanbHon cteHke [95 % [ON: 2-37 %] v ewe pexe, B 12 %, — no 3agHen [95 % OW: 0-23 %].
Mpu geTanbHOM OCMOTpPE nccreayeMbix 06pasoBaHuii B y3KOCNEKTParbHOM PeXMME YCTaHOBIEHO, YTO 45 %
N3 HUX MMENWN HEPETYNSAPHBIA PUCYHOK KPUMT U KanunnsipHbIi nattepH [95 % ON: 23-66 %], n B 30 % Bcex
crnyyaeB onpefenieHo HanvymMe paclUMpeHHbIX N3BUTLIX cybanuTenmaneHbix cocynos [95 % ON: 9-50 %].
MyGuHY NHBa3WM BbISIBNEHHbBIX OMyXOnen Mbl ONPeaensany ¢ NOMOLLbI0 9HA0COHOrpadUYecKoro nceneno-
BaHWs — B OOMbLUMHCTBE CryYaeB OHWM NTOKANn3oBanuch B Npeaenax BTOPOro 3Xocrosi, COOTBETCTBYHOLLEro
MbILLEYHOW NMacTUHKe CnM3ncTon obonoykn. Psagy naumeHToB GbiNo NpoBedeHO 3HAOCKOMUYECcKoe neve-
Hue (EMR n ESD), Bo Bcex cnyvasx npu3HaHHoe pagvkarnbHbiM. 3akntoveHune. Mbl BbISBUM HEKOTOPbIE
TeHAeHUMM, coBnagarLume ¢ AaHHbIMK paaa 6onee KpynHbix uccregoBaHuii. [Mpu cobnoaeHnn Kputepues
oTOOpa nauMeHToB AN 3HAOCKONNYECKOTO NiedeHnss (OTCyTCTBME NPU3HAKOB MHBA3MM MbILLEYHOrO Cros, a
TakkKe AaHHbIX 32 HanM4me pervoHapHbIX 1 OTAANEHHbIX METACTa30B) HENPOIHAOKPUHHBIE HOBOOOpa3oBaHWA
[BeHafLaTUnepCcTHONM KULLIKX BO3MOXHO paguKanbHO 1 6e30nacHo yaansiTe C UCNOMb30BaHWEM 3HAOCKOMU-
YECKUX TEXHOOTMNNA.

KntouyeBble cnoBa: HeiPO3HAOKPUHHBbIE ONYyXONnu, ABeHaaLuaTUNepcTHas KULIKa, NyKoBULA ABEeHaaLaTyh-
NepPCTHOW KULLKK, 330charoracTpoAyoAeHOCKONMUsl, 3HAOCOHOrpadusi, SHAOCKONMUYECKOE JIeYEHME.

#=7 PsibueBa Banepus UropeBHa, valeryappv@gmail.com
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ENDOSCOPIC DIAGNOSIS AND TREATMENT OF DUODENAL
NEUROENDOCRINE TUMOURS: THE EXPERIENCE OF THE
P.A. HERTSEN MOSCOW ONCOLOGY RESEARCH INSTITUTE

V.l. Ryabtseva, S.S. Pirogov, |.B. Perfiliev, D.G. Sukhin, M.A. Paronian,
G.F. Minibaeva, N.S. Goeva, N.N. Volchenko

P.A. Hertsen Moscow Oncology Research Institute — branch of the National Medical Research Radiological
Centre of the Ministry of Health of Russia
3, 2nd Botkin pr., Moscow, 125284, Russia

Abstract

The aim of the study was to analyze the results of endoscopic diagnosis and treatment of patients with
duodenal neuroendocrine tumors. Material and Methods. From 2012 to 2024, 20 patients diagnosed with
duodenal neuroendocrine tumors were examined, and some of them were treated at the Endoscopy Department
of P.A. Herzen Moscow Oncology Research Institute. The median age of the patients was 61 years. Tumors
were assessed by the following parameters: location, size, pit and vascular pattern, presence of subepithelial
vessels, endosonographic structure, depth of invasion, tumor grade, and the type of treatment. Results.
The mean tumor size was 8 £ 5.6 mm [95 % CI: 5.4—10.6]. The duodenal bulb was the most common tumor
location (87 %) [95 % Cl: 69—100 %]. Only in 13 % of cases, tumor was located in the ascending part of
the duodenum [95 % CI: 0-30 %]. In the duodenal bulb, tumors were located on its anterior wall in 70 % of
cases [95 % Cl: 49-90 %], on the medial wall in 18 % of cases [95 % Cl: 2-37 %], and on the posterior wall
in 12 % of cases [95 % CI: 0—23 %]. Narrow-band imaging endoscopy revealed that 45 % of tumors had an
irregular pit pattern and vascular pattern [95 % CI: 23-66 %], and 30 % of tumors consisted of dilated tortuous
subepithelial vessels [95 % Cl: 9-50 %]. Endoscopic ultrasonography was used to determine the depth of
tumor invasion. In most cases, tumors were localized within the second layer corresponding to the muscular
plate of the mucosa. Some patients underwent radical endoscopic treatment (EMR and ESD). Conclusion.
In our retrospective analysis of clinical cases, we have identified some trends that are consistent with results
of other large studies. Endocopic resection is safe and effective treatment option for duodenal neuroendocrine
tumors with no evidence of muscle layer invasion and regional and distant metastases.

Key words: neuroendocrine tumors, duodenum, duodenal bulb, upper endoscopy, endosonography,

endoscopic treatment.

Beenenne

Heiiposnnoxpunsnsie omyxonu (H30) neenaanaru-
MIEPCTHOM KUIIKH — PEIKHE OITyXOJIH, COCTABIISIONTIE
oKo1to 4 % Bcex HEHPOIHIOKPUHHBIX HOBOOOpPa30Ba-
Hull xenynouHo-kumeyHoro Tpakra (OKKT) [1, 2]. 3a-
0osieBaeMOCTb MU 3HAUUTEIBHO Bo3pocaa — ¢ 0,027
ga 100 000 macenenusa B 1983 . mo 1,1 ma 100 000
genoBek B 2010 . OmHako Takass IMHaAMHUKa HE SIBJIS-
€TCsl HCTUHHBIM OTPaKEHHEM POcTa 3a00J1eBaeMOCTH
Y, TI0 JJAaHHBIM psiJia aBTOPOB, MOXKET OBITh CBsI3aHA C
yIAydIIeHUeM KadecTBa DHIOCKOINYECKON AMarHo-
cruku BepxHux otaenoB XKT u moBbleHueM ee
JMOCTYITHOCTH JJIs HaceneHus [ 3, 4].

B 2019 r. BcemupHnoii oprannzanueit 31paBooxpa-
HeHus OblIa yTBepkJeHa kiaccudukanus (Tadm. 1),
oTpakaromas pasmaeiieane Bcex HOO skemymouno-
KHUIIEYHOTO TPaKTa Ha TPYMIBl B 3aBUCUMOCTU OT
KOJIMYECTBAa MUTO30B M 3HaueHHsa uHaekca Ki67,
OIPENIEIEHHOTO PH UMMYHOTHCTOXMMHUYECKOM HC-
cnenoBaHuU. Tak, pa3IuyaroT OMyX0IH HU3KOM CTere-
HU 3710KadecTBeHHOCTH (G 1), mpomesxyTounoii (G2) n
BbIcokoit (G3) [5]. ITpu atom 50-70 % cimyuaes HOO
neeHaauarurnepctoi kummkn (AI1K) nmeror Huskuit
nmoTeHuan 3iokadectBeHHOCTH (G1), B TO Bpems

94

KaK OIyX0JH, 00J1aatonre BEICOKUMH PUCKAMU pe-
THOHAPHOTO U OTAaJIeHHOro MeTacTasupoBanus (G3),
BCTpeYaroTcst MeHee ueM B 3 % cirydaes [6].

B nureparype omnucansl (pakTropsl, yBeIUUNBaO-
1€ BEpOATHOCTh BO3HMKHOBEHHS METACTa30B IMPH
HEHPO3HIOKPUHHBIX HOBooOpa3zoBanusx JII1K. Tak, k
HUM OTHOCSAT HE TOJIBKO CTeNeHb AU epeHIUPOBKU
(G2 n G3), HO W TIepUAMITYIISIPHOE PACTIONOKECHHE
omyxosn, ee pasmep Oonee 10 MM, HaTUYUE JTUM-
doBackynsIpHON MHBAa3WHU, a TaK)Ke BOBJICUCHHUE B
MaTOJIOrMYECKUH POLIECC MBIILICYHOI'O CII0SI CTCHKH.
Bwmecre ¢ Tem, U3BECTHO, YTO BO3PACT U 11051 OOJIBHOIO,
Makpockonmyeckas popma HI0 u konngecTBo HOBO-
00pa3oBaHUil He SBIISIOTCS MPEAUKTOPAMHU PETHOHAP-
HOTO MeTacTa3upoBanus [7, §].

Kpowme Toro, EBpomneiickim 00111ecCTBOM I10 U3yUe-
HUIO HeHPOoIHTOKpHHHBIX orryxoneit (ENETS) 82023 .
ObuIa TpeATIoKeHa KIIMHUKO-MTAaTOMOPQOIoTniecKas
KiaccuduKanus, B KOTOPOi Bce HOBOOOpa3oBaHUs
MOApa3AeNAI0oTCS Ha QYHKIMOHUPYIOLINE U HE(YHK-
LUOHUPYIOIINE B 3aBUCUMOCTH OT HPOLYKLUH UMHU
OHOIOrMYECKU aKTUBHBIX BelecTB. bonee 90 % HOO
JIIK otHOCSTCS K HE(QYHKUMOHUPYIOLIMM, U JIMIIb
MaJiasi yacTh PUXOAUTCS Ha peaKue (OpMbI: KOMOH-
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Ta6nuua 1/Table 1

Knaccudmkauma n cuctema rpagaumm HeMpoO3IHAOKPUHHBLIX HOBOOOpa3oBaHWUIA OPraHoOB Xenyao4HO-
KuweyHoro Tpakrta (BO3, 2019)

Classification and grading system for gastrointestinal neuroendocrine neoplasms (WHO, 2019)

CrerneHb 310KaueCTBEHHOCTH/

Grade Grade status
Gl Hwmskas/Low
G2 IIpomexyTounas/Intermediate
G3 Beicokas/High

HpI/IMe‘IaHI/ICZ Ta6111/1ua COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

HUPOBAHHYIO TaHTIIHOIIMTOMY (paHee U3BECTHYIO KaK
TaHTJIMOIMTApHAS TTaparaHrInoMa), TyoleHaIbHYIO
racTpUHOMY, KOTOpasi MOKET BO3HHKATh KakK CIIOpa-
JUYECKH, TaK U MPU CUHAPOME MHOKECTBEHHOMN JH-
JOKpUHHOW Heorutazuu 1-ro tuma (MOH-1), a Takxke
comarocratuaomy [9, 10]. Cpennt GyHKIIMOHUPYIOIINX
HOBOOOpa30BaHMI HaNOOJIEe YaCcTO JMATHOCTUPYIOTCS
racCTPUHOMBI, KOTOPBIE B COBOKYITHOCTH COCTAaBIISIOT
ot 50 mo 60 % cmyuaes [7, 10].

CoracHO JaHHBIM psiga ucciemoBanmii, HOO
JIBEHAIIATUIIEPCTHONW KHUIIKU Yallle JIOKAJIU3yI0TCs
B ee sykoBule (58 % ciyuaes), pexe — B BEpXHe-
TOPU30HTAIBHOM M HUCXOsIIEeM oTrenax (33 % ciyda-
eB). Kak mpaBuiio, 5Tet HOBOOOpa30BaHUsI OMUHOYHEIC H
HeOompmme [6, 11]. OgHako B HEKOTOPHIX CiTydasx (Ha-
npumep, npu cuapome MOH-1) B ITTK moxeT rokau-
30BaThCs Cpasy HECKOIBKO CHHXPOHHBIX ommyxosnei [12].
Kax npaBmito, HeyHKITIMOHUPYFOIITHE HEHPOIHTOKPHH-
Hble onyxonu HIIK sBisitoTcs ciiydailHOW HaXOJKOU
npu d30¢aroracrpoayonenockonuu [11]. B To Bpems
Kak GpyHkouonupyroume H30, B 3aBucuMocTs oT THIIA
MIPOAYIIUPYEMOTO OHOIIOTHYECKH aKTHBHOTO BEIIECTBA,
MOTYT COTIPOBOXKIATHCS MTPOSBICHUSAMH KapIITHOUIHOTO
CHUHApPOMA, CHHApPOMA 30JHHTepa—IIITUCOHA, a TIPH
00JIBIINX pa3Mepax HOBOOOPa30BaHUM — AyOIeHAIBHON
HETPOXOAUMOCTBIO, JKENTYXOH, KPOBOTECUEHHUEM H CO-
MyTCTBYIOMIEeH aHemuei [2, 11].

Benymee MecTo B JUarHocTUKE JTaHHOTO THIA
HEOIUIa3Wui OTBOJIUTCS IHIOCKOMUYECKOMY HCCIIEI0-
BaHuto BepxHux otaeoB JXKKT, npu koropoMm MOXKHO
OIIEHUTH Pa3Mep OITyXOJIH, €€ JOKATU3AIUIO, U JTaXKe
MIPEIONOKUTH €€ CTENeHb 3lI0KadecTBeHHoCTH. Kpo-
Me 330(]aroracTponyoeHOCKOIINH, PallMOHAIBHO U
[TPOBEICHNE YHIOCOHOTPA(HH C TIENBIO OTIPeeTICHIS
[TyOWHBI HHBA3WUHU M OIIEHKH BO3MO)KHOCTH JJaJTbHEH-
ero sHA0ckonuueckoro geuenus [ 11]. Hecmotps va
BO3MO)KHOCTH COBPEMEHHBIX IHIOCKOITNYECKUX METO-
JIOB BH3yaJIN3alluy, MpoBeieHue auddepeHnnanbHoMl
JIMAaTHOCTUKHU HEHPOIHJOKpUHHBIX omyxosei JITIK
MOJKET BBI3BIBATh TPYAHOCTH. DTOT THI HEOIUIa3HH
HeoOxoauMo auddepeHuupoBaTh 0T OPYHHEPOMBI,
JKEIYITOYHON MeTaIuIa3uu UTEIHS, B PATIC CIydaeB —
OT aJIeHOMBI, TUMGOHUTHON THUMEPIIa3ud, a TaKKe
3JI0KaYECTBEHHBIX OIMYXOJeH — aJeHOKapIIMHOMBI,
racTPOMHTECTUHAIBHON CTPOMAJIbHOU OIIyXOIU U
METaCTaTUYECKOTro nopaxkenus [13].

CUBUPCKIY OHKONMOTMMYECKNW XXYPHAT. 2025; 24(2): 93—-100

Nnpexe Ki67/ Muro3br/2 Mm%/
Ki67 proliferation index Mitotic rate, rer 2 mm?
<3 % <2
3-20 % 2-20
>20 % >20

CormacHo MUPOBBIM M OTEUECTBEHHBIM PEKO-
MEHJAIUsIM, HEUPOIHJOKPUHHBIE OIyXOJHU JBE-
HaJIMaTUIIEPCTHOW KUIIKH MOTYT OBITH yJoalleHBI
SHAOCKOTYeCKUMHU MeToxamu. OHako EBporretickoe
OOIIECTBO M0 M3YYCHHUIO HEHPOIHIOKPUHHBIX OITY-
xoneir (ENETS) nonyckaer BapuaHT HaOmoneHus
3a HOBOOOpazoBaHMsiMH pazmepamu 1o 0,5 cm, mpu
HAJIMYUH Y TTAIlMEHTa BBICOKUX PUCKOB MHTpaomepa-
LMOHHBIX OCJ0XKHEHUH. BOJBIIMHCTBY MalUEHTOB
MOKa3aHO JHOCKOIMYECKOE JIeueHUEe B 00beMe pe-
3eKIuu can3ucToit odbonoukn (EMR) wnu ee pesex-
MU ¢ auccekmueit B moacmm3uctoM cinoe (ESD). U
JIUIIH B PSIJIC CITy9acB PEKOMEHIOBAHO PACIIUPEHHOE
XUPYPTUUECKOE JICUCHUE MPU HAIUYUU OIpPEICIcH-
HBIX TIOKa3aHHUW, TaKUX KaK pa3Mep OIyXoiH Oojee
1 cM, miryOnHa ee MHBA3UM B IPEJIENIaXx MBIIIEYHOTO
ciost ipu crerieHn auddepenupoku G2, BbICOKast
CTEIEHb 3JI0KaYeCTBEHHOCTH 00pa3oBanus (G3), Ha-
JIU4Me pernoHapHbeIX MeracTa3oB [10]. Bo3MoxkHbI
CIeAyIoNIue BapUAHTHl XUPYPTHUECKOTO JICUSHUS
H30 nBenaamatumnepcTHOW KUIITKH: CErMEHTapHas
PE3eKIHs ABCHAAIATUTIICPCTHOM KUIIIKU U TAHKPEaTo-
JTyoJieHaJIbHAs (MK TaCTPOTIAHKPEATO Iy O ICHAIbHAS )
peseknus ¢ mumpoaucceximei [ 14].

Heab uccienoBanus — MPOJAEMOHCTPHUPOBATH
pe3yNbTaThl aHaIN3a KIMHUYECKUX HAOIFOCHHI SH-
JIOCKOMTUYECKOM AMarHOCTUKU U JICUCHUS TAIIUEHTOB C
HEHPOIHAOKPHHHBIMU OITyXOJISIMU JBEHAAIIATHIIEPCT-
HOW KHIIKH, BBIIBICHHBIMH B YCJIOBHUSX OT/ICTICHUS
sugockorud MHUOMU um. I1.A. T'epriena.

MarepuaJj u MeTOIbI

[TpousBenieH peTpocnekTUBHBIN aHaU3 20 KITMHU-
YECKHX CIIy4yaeB HEHPOIHAOKpUHHBIX omyxouei JIITK
3a niepuon 2012—24 rr. Bosee mosoBUHbBI 00CIIe0Ba-
HUU TIPOBEJICHBI C HCIIOJIIb30BaHUEM 000PYIOBaHUS
AKCIEPTHOTO KJIacca — BUICOIHIOCKOITNYECKON CH-
crembl Olympus EVIS Exera III u BuaeosHgockomna
Olympus GIF-HQ190 ¢ TexHomorueit 0im3kookyc-
Hoit anmockonnu (Near Focus). HoBooOpa3oBanus
OIICHUBAIKCH IO PSIIy MapaMeTpoOB: JOKAIHU3aIus,
pasmep, IMOYHBIA U COCYJUCTHIN PUCYHOK, HAIMUNE
CyOSIHUTENNATBHBIX COCYIOB, DH0COHOTpaduuecKas
CTPYKTypa, IyOuHa HHBa3MH, CTEeNeHb TuddepeHu-
POBKH H TUTI IPOBEJICHHOTO JICUSHUSI.
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PesyabTarbl

B ananu3 ObuTH BKITFOUEHBI KITMHUYECKUE HAOIFO1e-
aus 20 manpenToB, u3 HuX 60 % — xxeHmuHEl, 40 % —
MY>KUHHBL. BO3pacT mannueHToB BapbUpoBaI OT 27 10
76 net, cpeanwmii Bo3pact — 61 rog.

DHJIOCKOIIUYECKas CEMUOTUKA HEUPOIHIOKPHH-
HBIX OMYXOJIeH TBEHAANATUIIEPCTHONW KHUIIKH OTIH-
HqaeTcs PSIOM CIeNH(PUIECKUX XapaKTePUCTHK — KaK
MIPaBUJIO, 3TH HOBOOOPA30BaHUS PACIICHUBAIOTCS KaK
CyO3MUTENUATBHBIC U UMEIOT MOTYIIAPOBUIHYO UITH
MTOJTYOBOUTHYIO (POPMY, HE OTIMYAIOTCS TIO IBETY OT
OKpY’KaIOIIeH CIM3UCTON 0OOIOUKH, OJJHAKO B psfe
CJly4aeB MOT'YT MPUOOPETaTh JKEJITOBATHIA OTTCHOK
u HeOombIoe ynryonenue (puc. 1) [15]. Kpome Toro,

Puc. 1. 3HpodoTo. HelipoaHOOKpHHANA onyxofb ABeHaaLaTu-
nepctHou kuwkun. OcmoTp B 6enom ceete (WLI).
[MprMeyaHne: pucyHOK BbINOMHEH aBTOpamMm
Fig. 1. Endophoto. Neuroendocrine tumour of the duodenum.
White light imaging (WLI). Note: created by the authors

K MAaTOTHOMOHHUYHBIM MPU3HAKaM MOKHO OTHECTH
pacuIMpeHHbIe CyO MUTENTHATBHBIE COCYABI, KOTOPBIE
MOYKHO YE€TKO BU3yaJTU3UPOBATH IIPU OCMOTpe 00pa3o-
BaHUS B Y3KOCTIEKTPAJIHHOM PEXXHUME C YBEITHUEHHEM
(puc. 2, 3). Kak npaBuiio, apXUTEeKTOHUKA BOPCUHOK
U COCYIHCTBIN PUCYHOK ciu3uctor obomouku JITK
HaJl TOBEPXHOCTHIO 00pa3OBaHMS HE M3MEHEHHI,
HO OHM MOTYT IPHOOpPETaTh HEPETYIIPHOCTH TPH
BBICOKOW CTETEeHH 3JI0KaYeCTBEHHOCTH OIYyXOJIU H
3HAUYNTENHHON ITyOrHE ee MHBAa3UHU B CTEHKY OpraHa
(puc. 4, 5).

UT0OB! TOCTOBEPHO OMPEAETUTH STOT MapameTp,

a Tak)Ke OLIEHUTh BO3MOYKHOCTH JHJIOCKOMHUYECKOTO
BHYTPHUIIPOCBETHOI'O y/lalicHUsT HOBOOOpa30BaHMsI,

Puc. 2. 9HpodoTo. HelposHOoKpUHHAsS OMyxorb ABeHaaLaTh-
nepcTHon kuwku. OcmoTp B y3kocnekTpansHom pexume (NBI).
[MpymeyaHne: pucyHOK BbINONHEH aBTOpamMu
Fig. 2. Endophoto. Neuroendocrine tumour of the duodenum.
Narrow-Band Imaging (NBI). Note: created by the authors

Pwuc. 3. SHpgodoTo. HelipoaHaokpuHHas onyxonb ABeHagua-
TUNEPCTHOM KMLKN. OCMOTP B Y3KOCMEKTParnbHOM pexume
yBennyeHunem (NBI Near Focus).
MpumeYaHve: pucyHoK BbINOMHEH aBTOpaMm
Fig. 3. Endophoto. Neuroendocrine tumour of the duodenum.
Narrow-Band Imaging Near Focus (NBI Near Focus).
Note: created by the authors
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Puc. 4. OnpodoTo. HenposHOOKpUHHAs OMyxornb ABeHaauaTu-
nepcTHou kuwkn. OcmoTp B 6enom ceeTe ¢ yBenuuenvem (WLI
Near Focus). [NpumeyaHune: pucyHOK BbIMOIHEH aBToOpamMun
Fig. 4. Endophoto. Neuroendocrine tumour of the duodenum.
White light imaging Near Focus (WLI Near Focus). Note: created
by the authors
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Puc. 5. QHpodoTo. HelpoaHAoKpyHHAS onyXxorb
[OBeHaaLaT1nepcTHom kuwku. OCMOTp B y3KocneKkTparibHOM
pexume ¢ yBenuyenvem (NBI Near Focus).
MprMeYaHve: pucyHoK BbINOIHEH aBTOpaMm
Fig. 5. Endophoto. Neuroendocrine tumour of the duodenum.
Narrow-Band Imaging Near Focus (NBI Near Focus).
Note: created by the authors

4acTo MPUOEraroT K BBHIIOJHCHHIO 3H0COHOrpaduu.
B GonpmmacTBe cnyyaeB HOO npencrasnsier codoit
THIIOAXOT€HHOE 00pa30BaHNe ¢ YeTKUMHU KOHTYPaMH,
KaK TIPaBUJIO0, UCXOSINEE U3 CIM3UCTON 00OIOUKH 1
JTIOKATM3YIOIEHCS Ha yPOBHE €€ MBIIICYHOH TUIaCTHH-
ku (puc. 6).

Tak, B aHAJIM3UPYEMOI HAMU BEIOOPKE IMTAIIUEHTOB
OTIpeNIeTIeH CpeHui pa3Mep HOBOOOpa30BaHUi, CO-
craBuBmmi 8 = 5,6 mm [95 % JU: 5,4-10,6]. Han-
oonee yacto (87 % ciyuaeB) HOO nokanu3oBaanuch
B JIYKOBHIIE IB€HAIIATUIIEPCTHOM KUIku [95 % AU
69—-100 %] u mummb B 13 % — B BocxosIIeH ee yactu
[95 % AU: 0-30 %]. B mykoBuite o6pazoBaHus Harie
OTIpeIeISUINCH TI0 ee repeanei crenke (70 % cirydaeB)
[95 % OAU: 49-90 %], B 18 % cmyuaeB — mo Meau-
anbHOM crenke [95 % HAU: 2-37 %] u ewe pexe, B
12 %, — no 3anneit [95 % JAU: 0-23 %]. Crour ot-
METHUTh, 9T0 ¥ 79 % Hammx marueaToB HOO Opumn
enuHUYHBIMU [95 % JIU: 62-97 %], B momnoBuHE
OCTaJILHBIX CITy4aeB OITyXOJIH PaCIOiIarairuch MapHo,
Y JIMIIH B ABYX HAOMIONeHUAX HOBooOpa3osanus J{ITK
COYETAITUCH C AHAIOTUYHBIMH B JKEITY/IKE.

[Ipu nerampHOM OCMOTpE HUCCIEAYEMBIX 00pa3oBa-
HUH B y3KOCIIEKTPAILHOM PEXKHME OBLIO yCTAaHOBJICHO,
yTo 45 % W3 HUX UMEIU HEepETyISPHBI PUCYHOK
KPUNT U KAWL pHBIA matTepH [95 % JIN: 23-66 %],
1 B 30 % Bcex cirydaeB OnpeaesieHo HaTHIne PacIy-
PEHHBIX U3BUTHIX CYO3MUTEIHATIBHBIX COCYN0B [95 %
JAU: 9-50 %]. DanocoHorpaduss MUHH-JATIHKOM C
yacToTOM ckaHupoBaHus 20 MI'L, KaK yTOUHSIOIIUN
METOJI IMarHOCTHUKH, MoKa3aja, yto 67 % Bcex HOO
JIOKAJTU30BAIKCH B MIpeiesaX MBIIICUHOHN TIaCTUHKHI
cnu3ucton obonouku [95 % HAU: 44-85 %], pexe
OHH OIPEJIEISIINCh HEMOCPEJCTBEHHO B CIIM3MCTOM
obomouke (20 %) [95 % AU: 2-37 %], u nuiib 4acTh
ONyXOJIEM pacnpoCTpaHsIach Ha MBIIIEUYHBIN CIION

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 93—-100
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Puc. 6. 3HpodoTto. SHpocoHorpadus MuHu-gatymkom 20 My
HENPOIHOOKPUHHON OMyXonv ABEHAALATUNEPCTHON KULLIKW.
[MpumeyaHne: puCyHOK BbINONHEH aBTOpaMu
Fig. 6. Endophoto. Endosonography of a 20 MHz miniprobe
neuroendocrine tumor of the duodenum.

Note: created by the authors

(13 %) [95 % AU: 0-30 %]. ITpu 5TOM BO BCex ciry4dasix
OITYXOJI HIMEJIH THIIOAXOT€HHYIO CTPYKTYPY.

B OonpmmHCTBE HAIIUX HAOMIOIEHHUU BBIIIOJI-
HsUTaCh OMOTICUSI HOBOOOPA30BaHUM, HO M3-3a HUX
CyOATIUTENNATIBHOTO PACTIONIOKEHHUS TATOMOP(OJIOTH-
YeCKOe TOATBEPIK/ICHUE TMarHo3a U OlEHKa CTETIEHU
mrddepeHITTPOBKH OITYX0JICH OBLUTH ITOTYICHBI JTUIITH
y TPEeTH ManueHToB. [Ipr 5 TOM UMMYHOTUCTOXUMHYE-
ckoe (UI'X) nccrnenosanue B 86 % ciryyaeB IpaBUIbHO
ONpenenuiio cTeneHp 3iokadectBeHHoctu (G1) Ha
npenonepauroHHom atame [95 % HM: 69-100 %].

IIpu mraHUpOBaHUHU SHAOCKOIIMYECKOTO JICUEHUS
MBI YYUTBHIBAIU Psifi (PAKTOPOB, BIUSIONIUX Ha pa-
JINKAJTHHOCTD BBITIOIHSAEMOW HAMH MAaHHITYJISIIUN U
JATBHEUIIIAN TIPOTHO3: pazMep, ITyOnHY WHBa3UH HEl-
POSHIOKPUHHOMN OIyXO0JIH, HAJHMYIHUE, TI0 pe3yabTaTaM
Jy4EBBIX METOMIOB TUATHOCTUKHU, PETHOHAPHBIX WIH
OTIAJICHHBIX METACTAa30B, a Takxke 3akiatouenue 1MI'X-
uccleioBaHus. Py manueHToB ObLIO peaan30BaHO
SHIO0CKOMMYECKOE JieueHue. Tak, 7 00IBHBIM IIpOBee-
Ha pesexnus causuctoit (EMR) u 2 — pesexius cnu-
3UCTOM ¢ Jquccekiuei B nojacnusuctoM cioe (ESD).
OpHOMY TAIMEHTy ¢ HOBOOOpA30BaHHEM pa3MepoM
Ooree 2 cM, C MpU3HAKAMH HHBA3WHU B MBIIICUHBIH CITON
BBITIOJTHEHA PE3EKINs TBEHAIIATHIIEPCTHON KUIIIKH.
Bce npoBeneHHbIe BMENIATENbCTBA MO pe3yabTaTam
naroMopQOIOrHIeCcKOro UCCIeIOBAaHHS YAAJICHHOTO
Marepualia ObUTM TIPU3HAHBI PaINKaIbHBIMHU.

3akinoueHue

Heliposnnokpunnsie onyxonu JITK — rere-
pOTeHHas rpynna BbICOKoAU(PepeHIUPOBAaHHBIX
3JI0KaU€CTBEHHBIX HOBOOOPA30BaHUM, HMEIOLIAs B
OOJIBIIIMHCTBE CITy4aeB OJaronpusTHBIN IPOrHO3 MPU
NpaBUIBHO BBIOpAHHOM JieueOHOM TakTuke. B xoxe
aHaJIM3a KIMHIYECKUX HAOIIOEHNH AIIMEHTOB C HeHl-
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Ta6nuua 2/Table 2

MaTorHOMOHMYHbIE NPU3HAKN HEMPOIHAOKPMHHBLIX ONYXONieil ABEHaALaTUNEPCTHON KULLKK (BaHHbIe
aHanu3a KnuMHMYeckux HabnogeHun otaena aHgockonun MHUOWU um. MN.A. TepueHa (2012-24))

Characteristics of neuroendocrine tumors of the duodenum based on the data of the analysis of clinical
cases of the Endoscopy Department of the P.A. Herzen Medical Research Institute (2012—-24)

Kputepuit/Criterion

Jlokanu3zanys B IBEHAIATHIICPCTHOMN KUIIKE/
Localization in the duodenum
Jlokanu3zanusi o CTEHKE JIyKOBUIbI JABEHA/IATUIIEPCTHON
kumku/Localization of the wall in the duodenum
KonuvecTBO B IBEHAIATUIICPCTHOM KUIIIKE/
Number of tumors in the duodenum

Ocmotp HOO nBenanuarunepcroii kumird B 6enom ceere (WLI)/
Examination of duodenal NETSs in white light imaging (WLI)

Pasmep/Size
dopma/Form

Ocmotp HOO nBeHasnaTHnepcTHON KUIIKH B y3KOCTIEKTpaabHOM pexknme (NBI)/
Examination of duodenal NETSs in narrow-band imaging (NBI)

Apxutekronrka kpunt/Pit pattern
Kanwmuisipaeiid pucyHok/Vascular pattern
Cy0snutenuanbhele cocynsl/Subepithelial vessels

Dupoconorpadust HOO nBeHaqmaTuepCcTHON KUMIKH MUHU-TaT9ukoM 20 MI't/
Endosonography of duodenum NETs with a 20 MHz mini-probe

Oxocnoii/Echo layer

Oxorennocts/Echogenicity

HpnMeanue: TabNuIa COCTaBICHA aBTOpaMH.

Note: created by the authors.

po3H10KpUHHBIMU onyxosrsiMu JITIK MbI BbIsSIBHIIN He-
KOTOpBIE TEH/IEHIIUH, COBIIA/IAIOIINE C TAHHBIMU psJa
Oostee KpyIHBIX uccienoBannii (tadm. 2) [11, 15]. Taxk,
HamOoJee pacrnpocTpaHeHHOH nokanu3anueir HOO
B JIBEHAJIIIATUIIEPCTHON KHIIIKE SBISIACH JIYKOBHIIA,
a UMEHHO ee TepenHss creHka. [yOuHy MHBa3uH
OITYXOJIN MOYKHO OINpPEAEIUTh C MOMOIIBIO IHI0CO-
HOTpa(UIECKOTO MCCIIENOBAHUS — B OOJBIIMHCTBE
CJIy4aeB OHM PacIojarajvch B Ipeesaax MbIIIEYHON
IUIACTUHKHU CIU3UCTOM 00010uKky. YacTH mamueHToB
OBLITO IPOBeIeHO FHA0cKonyeckoe tedeHne (EMR u
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. Yacrora/
Haubonee pacnpocTpaHeHHbIH MPU3HAK/ Frequenc
The most common hallmark d y
Jlyxosuia/Bulb 87 %
[Mepenusist crenka/Anterior wall 70 %
Opunounoe/Solitary 79%
o 1 cm/to 1 cm 85 %
[Momymaposuanast/Hemispherical 55%
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CUHXPOHHbIA NEPBUYHO-MHOXXECTBEHHbIN
KONOPEKTAIbHbINA PAK B rPYMNME NALUUWEHTOB
C BHEKULUEYHOW OHKOJTIOTMYECKON NATOJNIONMEMN

B.B. NMoponbckuit’, E.A. NMogonbckasn?

'OBY3 «KypcKuit OHKONMOrMYECKNA Hay4YHO-KMUHUYEeCKUiA LeHTp um. LE. OcTpoBepxoBa»
Poccus, 305524, Kypckasa obnactb, x. KucnuHo, yn. Envceesa, 1

20I'BOY BO «Kypckuii rocyaapCTBeHHbIN MeaMUMHCKUIA YyHBepcuTeT» MuHagpasa Poccum
Poccus, 305041, r. Kypck, yn. K. Mapkca, 3

AHHOTauusa

BBepeHue. B Poccun oTmevaeTtcst poct 3aboneBaeMocTu konopekTtanbHbiv pakom (KPP). OHkonornuyeckne
naumeHTbl COCTaBMSAT rpynny pucka. TeM He MeHee Hay4YHO 060CHOBaHHOW CUCTEMbI CKPUHMHIA CUHXPOHHOTO
KPP aton rpynnbl naumeHToB He co3faHo. Llenb nccnegoBaHusi — BbisiBNieHWE 0COOEHHOCTEN CUHXPOHHOMO
KPP cpean nauMeHTOB C BHEKULLIEYHbIMW 3M10Ka4YeCTBEHHbIMU HOBOOOpasoBaHuamu (3HO). MaTtepuan u
MeToAbl. AHannsnpoBanacb MeguUmMHcKas JOKyMeHTaumsa 53 OHKONOrMYeckmnx naumMeHToB, MOCTaBNEHHbIX Ha
amcnaHcepHbin yveT B OBY3 «Kypckui OHKONOrmyeckuii HayYHO-KNMHNYecknii LeHTp umenn LE. OctpoBepxo-
Bay. Kputepmsamu BknioyeHns Gbinm Hannyve Bnepsble BbISIBIIEHHOTO MOPAONOrnyecku BepnuLMpoBaHHOTO
3HO BHekuLeyHon nokanusaunu, obHapyxeHue n ructonormdeckasi Bepndukauus KPP ¢ 2018 no 2022 r.
BKITIOYUTENBHO, MHTEpBan Mexay obHapyXeHuem Onyxoren pas3nuyHbiX nokanusauui He Gonee 6 mec.
Pewennsa o goobcnegoBaHun NpyHMManMCb Ha OCHOBaHWM xanob, aHamHesa, U3uKarnbHbIX U JTy4YeBbIX
AaHHbiX. PesynbTatbl. Cpean nauneHToB ¢ CUMHXPOHHBIM MEePBUYHO-MHOXeCTBEHHbIM KPP npeobnaganu
Myx4uHbl (60,4 %), cpegHuin Bo3pacT — 67 net. [pynny pycka CUHXPOHHOTO NEPBUYHO-MHOXecTBeHHOro KPP
COCTaBMSHOT NaLMEHTbI OHKOYPOIOrM4eCKOro, OHKOTMHEKONOrMYeCKOro, OHKOAEPMAaTONOrM4eckoro npocuns,
a Takke naumeHTbl ¢ 3HO xenyaka, NepBUYHO-MHOXECTBEHHBLIM pakom (MMP), pakoM MOMOYHOWN xenesbl
n nerkmx. O6cnenoBaHne TONCTOM KALWKX NauUeHTOB OHKOYPONOrMYeCcKoro, OHKOrMHEKONOrMYeCKOro, OHKO-
aepmaronormnyeckoro npoduns, ¢ 3HO xenyaka n nerkoro cratmcTuyecku gocrtosepHo (p<0,05) npusoant
K BbISIBIIEHN0 cuHXpoHHoro KPP guctanbHbix oTaenoB B npegenax 1 mec Ha | ctaguu. 3aknoyveHue. Mol
pekoMeHayeM CriefyoLLmMIn NPOTOKoN 06CcnefoBaHNS: BCEM NEPBUYHBIM NaLMeHTaM OHKOMOMMYECKUX ANCTaH-
CepoB OHKOYPOIOrMYEeCKOro, OHKOFMHEKONOrMYeCKoro, oHkogepMaTtonormdeckoro npocpuns, ¢ 3HO xenyaka
1 NErKoro He no3xe 7 AHel nocne BepndukaLmm BHEKULLEYHOTO OHKONMOrMYECKOro AuarHosa npoBoanTb UM-
MYHOXVIMUYECKMIA KONMMYECTBEHHBIN TECT Karna Ha CKPbITY0 KPOBb. Takas TakTuka Nno3BONvT CBOEBPEMEHHO
BbISIBMSATb MEPBUYHO-MHOXECTBEHHBIN CMHXPOHHBIN KPP, a Takke oka3biBaTb MEAMLMHCKYIO MOMOLLb, B TOM
yucne CUMyrbTaHHO, NauneHTam ¢ CUHXPOHHbLIM TMP.

KntoueBble cnoBa: nepBUYHO-MHOXECTBEHHbIN paK, KONMOpeKTanbHbIA PaK, CKOUHUHT, CUHXPOHHbIN pak.
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Abstract

Introduction. The incidence of colorectal cancer (CRC) is steadily increasing in Russia. Patients with cancers
of extra-intestinal malignancies are at increased risk of developing CRC. However, currently, there is no
a science-based screening system for synchronous primary-multiple CRC among this group of patients.
The aim of the study was to analyze features of synchronous CRC among patients with extra-intestinal
malignancies. Material and Methods. The medical records of 53 cancer patients registered at the Kursk
Oncology Research and Clinical Center named after G.E. Ostroverkhov were analyzed. The inclusion criteria
were: the presence of histologically verified newly diagnosed cancer of extra-intestinal location, detection
and histological verification of CRC between 2018 and 2022, and the interval between the detection of
malignancies of more than 6 months. The decision to conduct an additional examination was made on the
basis of complaints of the patients, medical history, physical examination and diagnostic imaging findings. The
decision of complex examination was based on complaints, anamnesis and physical data. Results. Among
patients with synchronous multiple primary CRC, there were more men (60.4 %) than women. The median
age of the patients was 67 years. The risk group for synchronous multiple primary CRC included patients with
urological, gynecological, skin, gastric, breast and lung cancers. Examination of the colon in patients with
urological, gynecological, skin, gastric and lung cancers (p <0.05) resulted in the detection of synchronous
stage | CRC in the distal colon within a month after histologically verified extra-intestinal malignancies in 50.9 %
of cases (p<0.05). Conclusion. We recommend the following examination protocol: all primary patients with
urological, gynecological, skin, gastric and lung cancers should undergo animmunochemical quantitative
fecal occult blood tests no later than 7 days after verification of an extra-intestinal cancer. Such strategy will
allow timely detection of multiple primary synchronous CRC.

Key words: multiple primary cancer, colorectal cancer, screening, synchronous cancer.

Beenenne

[TepBuuno-muoxxectBenublil pak (IIMP) — xmu-
HUYEecKass CUTyalus, KOrja y OJHOI0 MalHueHTa
BO3HHUKAIOT JIBa WK Oojiee HOBOOOpA30BaHHUs, MPH
YCIIOBHH, YTO OITYXOJIH HE SABIIIOTCS MeTacTazami [ 1,
2]. CuHXpOHHBIN pak — 3To BapuaHT [IMP ¢ nnTepna-
JIOM BPEMEHH MEK/ly BBISIBIIEHHEM OITyXOJIei 6 Mec 1
MeHee [3]. B ormyOIMKoBaHHBIX ATIHIEMHOJIOTUIECKUAX
WCCIIEZIOBaHUSIX TTPUBOMIATCS JJaHHBIE O YaCTOTE MHO-
JKECTBEHHBIX CHHXPOHHBIX HOBOOOPA30BaHUH B MUDE,
KOTOpas konebnercs B uHTEpBaje oT 2 10 17 % [4].
B 2022 r. B Poccun BiepBbie BoisiBiieHO 68 165 TIMP,
yT0 cocTaBisieT 10,9 % oT Bcex BliepBbIC BBISIBICHHBIX
3JI0Ka4eCTBECHHBIX HOBOoOOpazoBanmii (3HO), n3 HUX
CHUHXPOHHBIE OITyXO0JIH cocTaBmin 26,5 % [5].

Konopexranbshueiil pak (KPP) — snurenuansHoe
37I0Ka4eCTBEHHOE HOBOOOpa30BaHKE, MOpaKalolIee
000I09HYI0, CHTMOBH/IHYTO, TIPSAMYFO KUTIKY [6, 7]. B
2022 1. 3apeructpupoBano 4 023 446 poccusiH, cTos-
uux Ha ydaete co 3HO, u3 koropsix 10,5 % (422 990)
crpanator KPP. 3aboneBaemocts KPP neykinonno
pactet, B 2022 r. jaHHBIA NOKa3aTelb cocTaBui 290
Ha 100 teIc. Hacenenus, npu 3toM KPP I u II cra-
U IMarHOCTUPYETCS TOJBKO B MOJIOBUHE CITy4aes,
MATUJICTHSISI BBKMBAEMOCTh MPH pake 000J0YHON
KUILIKY U MPSMOM KUIIKHU cocTaBisieT 55,4 u 54,7 %
cooTBeTCTBEHHO [5]. TlameHTsI ¢ yCTaHOBICHHBIM
muarao3oM 3HO cocTaBmisioT rpyniy prcka BO3HHK-
HoseHust KPP, ogHako 10MoNHUTENbHBIE MEPOTIPUSATHS
o panHeil nuarnoctuke KPP B rpynne namnuenrtos
¢ BHekuleyHbiMU 3HO He BKJIIOUEHBI B KIMHUYE-
CKHe PEeKOMEHJAINH, He pa3paboTaHbl YEK-JTUCTHI
KOHTPOJISI BBITIOJIHEHUSI CKPUHUHTOBBIX MPOTpaMM
3HO. B ciydyae mononoro Bo3pacTta MaiyeHTa Hiu
HEBBITIOTHEHUS TUCTIAHCEPHU3AIUU B MEIUIIUHCKOM
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OpTaHu3alUU MO0 MECTY MPUKPEIICHUS CKPUHUHT
KPP ykazanHol rpynie mauueHTOB YIIyCKaeTCs.
CX0okue KITMHIYECKIE MPOSIBIICHUS OITYXO0JICH, JacTast
oeccumnToMHOCTh panHero KPP, HeoOxoqumMocTh
coOnrofieHust cpokoB Hauana siedeHuss 3HO npuso-
JIIT K 3aBEpIICHNI0 TUATHOCTHYECKOTO MOWCKA MPHU
0OHAPYKCHUH OHOMN OTTYXOJIH, 3aTATHBAS BEIIBICHIC
MIePBUYHO-MHOKECTBEHHBIX Heora3zui [8—12].

e ucciie10BaHusi — BBISBJICHUE OCOOCHHOCTEH
cunxponHoro KPP cpeau naiiueHToB ¢ BHEKUIICUHBI-
mu 3HO.

Marepuaj u MeTOAbI

[IpoBeaeHO peTpOCIEeKTUBHOE HAOMIONATEIBLHOE
HOIIEPEYHOe HCCciieloBaHue. AHAIM3UPOBAIach CTa-
tuctnaeckas popma Ne 35 («CBenenust 0 60JIBHBIX CO
37I0KaUeCTBEHHBIMU HOBOOOpa3zoBaHUsIMIU») 110 Kyp-
ckoit o0nactu 3a 2018—22 rr. OTOMpaIuch NaueHTh
C BIICPBBIC BBISBICHHBIM IEPBUYHO-MHOKECTBEHHBIM
pakoM — 2 096 crmydaeB 3a 5 JeT. AHATU3UPOBAIACH
MeauimHckas qokymentamnus ObY3 «Kypckwuii on-
KOJIOTUYECKUI Hay4YHO-KIMHUYECKUH LIEHTP UMEHU
I'.E. OctpoBepxoBay nanHbIX manueHToB: 025/y «Me-
JULIMHCKAs! KapTa MaleHTa, 0Ty Yaoero MeAuIH-
CKYFO TIOMOII[b B aMOY/1aTOpHBIX ycioBusix» u 027.1/y
«BpInucka U3 MEIUIIMHCKON KapThl CTAIMOHAPHOIO
0OJIBHOTO 37I0Ka4€CTBEHHBIMH HOBOOOPA30BAHUAMUY.
KpurepusiMu BKIIOUEHHS B HUCCICAYyEMYIO TPYIILY
OBIJIO HAJMYWE BIIEPBBIC BBIIBICHHOTO MOP}OI0-
rudecku BepupunupoBannoro 3HO BHekuieuHoH
JOKaJIu3ali, oOHapyKeHUE U THCTOJIOTHYECKas
Bepudukammst KPP ¢ 2018 mo 2022 1. BKIIOYATETHHO,
WHTEpBaJI MKy 0OHapyKEHUEM OITyX0Jei He Oosee
6 mec. B uccnenyemyro rpynmy 0buto otoOpaHo 53
MamyeHTa.
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CrarucTuueckd JaHHbIe 00padaThIBAINCH C TO-
Mortbio mporpammel «IBM SPSS Statistic 20.0» [13].
KonnuecTtBeHHble IepeMEeHHBIE TECTUPOBAINCH HA
HOpMaJIbHOE pactipenienenne TectoM Konmmoroposa—
CmupHoBa. JlMcriepcHOHHBIN aHaJIn3 MPOBOAMICS C
nomoleto kpurepusi Kpackana—Yosieca. B pamkax
KOPPEJLIIMOHHOTO aHAJIM3a UCII0Ib30BAINCh TA0IHIIbI
CONpPSDKEHHOCTH ¢ KpuTepueM x> ITupcona. Cratuctu-
YyecKasi 3HaYMMOCTh BepU(UIUPOBAIaCh BEPOSITHO-
cThio HaOmonernus p [10].

PesyabTarbl

PacripenencHue naryeHToOB UCCISNyeMON TpyI-
el 110 1oty — 32 (60,4 %) myxumsast 1 21 (39,6 %)
xKeHmuHa. Bo3pact — ot 27 mo 87 ner. Cpennwuii
Bo3pacT — 67,49 roga, Meauana — 68, moga — 61 rom.

[To nmokanu3zaruu BHeKkueuHbx 3HO rpymmupos-
Ka MaIeHTOB MPOBOANUIIACH 10 OPTraHU3AIMOHHOMY
MIPUHITUITY (TPOQIITH OHKOJIOTHYECKOTO TIpUeMa): OH-
KOypoJioTH4ecKkue nannueHTs! coctasmin 16 (30,2 %),
onkoruHekonoruueckue — 9 (17 %), oHKOIepMaTOIIO-
ruueckne — 8 (15,1 %), co 3HO xemynka — 6 (11,3 %),
¢ «rpoiabiMm» 3HO — 4 (7,5 %), oHKOMaMMOJIOTH-
geckue u co 3HO merkux — mo 3 (5,7 %), co 3HO
naHkpearoOmnmapHoii 30HbI — 2 (3,8 %), ¢ remobOna-
CTO3aMU M OITyXOJISIMH OOJIACTH TOJIOBBI M IIIEU — IO
1 (1,9 %) cmyuato (puc. 1). Ilon «rpoiiasiMI» 3HO
MOJIpa3yMeBaliCh HEKITACCH(DUITUPYEMbIE COUCTAHNUS
OIyXOJIeH TpeX pa3HbIX JIOKAIHM3AlHi, B aHAJIN3H-
pyemoii rpymre BcTpeTuwiuch no 1 namuenty co 3HO

KO>KHU, KOJIOPEKTAJIbHOM JTOKAJIU3alMK U IUTOBUIHOM
skene3bl; 3HO KoK, KOJOPEeKTaaIbHOMN JIOKaJIU3aluu
u jerkoro; koxu, KPP u pak mouku; 3HO merkoro,
npencrarenbHon xene3nl u KPP.

Pacnpenenenue KogOpeKTaJbHBIX OMYXOJEH IO
CTaJ¥sIM B HCCIEyeMOM TpyTIe MPeACcTaBIeHO Ha
puc. 2. [lpu npoBeneHUY CpaBHEHUS C aHAIOTUIHBIMA
MOKAa3aTEeIISIMU TPYTIITHI MAIMEHTOB C YCTAHOBICHHBIM
nmuaraozoMm KPP oOpamaet Ha ceOst BHUMaHUE 0OITb-
mas yactota I cramuu (26,4 % vs 13,5 % u 12,6 % B
rpyte manueHToB ¢ C18 m C19-21 COOTBETCTBEHHO)
[5].

Pesynbratel ananuza JoKalIU3alUU OMYXOIH KU-
LIEYHUKA MpencTaBieHbl Ha puc. 3. B uccaenyemoit
TPYIITIC BBISIBIICHO HANOOJBITIEe KOTMIECTBO MOpaKe-
HUS JICBBIX OTNEJIOB TOJNCTOM Kuiku — 23 (43,4 %)
ciayyasi. Taxke oOpamiaet Ha ce0s BHUMaHUE JUa-
raHoctuka 3HO HeCKOJIbKUX OTAEIOB KUIIEYHUKA — 7
(13,2 %) ciyqaes. [lpu mpoBeneHnn cpaBHEHHS JIO-
KaJIM3aIiH OITyXOJIN KUIIIEYHNUKA BBISIBJICHO 3HAYUMO
0oJIbIIIee KOJTMUECTBO CHHXPOHHOTO ITOPaXeHUs 000-
mouHo kumkn — 33 (62,3 %) mporus 282 (55,8 %)
CpeJiv MalMeHTOB C YCTaHOBJIEHHBIM rnarHo3oM KPP B
2022 1. [5]. Takum 006pa3oM, B CHHXPOHHOM BapHAHTE
[IMP pax 060104HOI KUIIKK BCTPEYACTCS IIOYTH B 3
pasa Jarie paka npsiMoi KHUIIKH.

Ha puc. 4 mokazaHo pacmpeneiieHie BBISIBICH-
Horo B Kypckoil 061acTé CHHXPOHHOTO TEPBUYHO-
MHoxxecTBeHHOTo KPP mo romam: ormeuaetcs
HEpaBHOMEPHOE KoJIeOaHNe JaHHOTO TTOKA3aTelsl: MHU-

Tpoiitbie 3HO'§
7% __ =

3HO nerkmx |
| &%
Femobnacrossl
2%

3HO naxkpeaTofuanapHoi
30HbI

3HO menyoka
11% ‘.

LepmMaTonorid eckui
npoguib
15%

6%

= YpOAorHdeckui npoduns

= Mammonorsieckui npoguns
= 3HO menyaoka

= [emofnacrosbl

= TpofiHbie 3HO

3HO ronosa-wea

Mammonorud eckui
npoduib

Vponoruueckii |
npoguib
30%

4

THHERONOTHY ECKHIA
npoguae
17%

= THHEKONOTHYECKHA NPOdHIL

= [epmaTonorid eckit npoduib

= 3HO naHkpeatotuanapHON 30HbI
= 3HO nerkux

= 3HO ronosa-wea

Puc. 1. PacnpeneneHve BHEKMLLEYHON 3MOKaYeCTBEHHOM naTtonoruu. MNprmedaHne: pycyHOK BbINOMHEH aBTOpaMu
Fig. 1. Distribution of extra-colon malignancies. Note: created by the authors
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HumaneHOe B 2019 T — 6 (11,3 %), MakcuMaibHOE B
B 2020 . — 18 (34 %) cimyuaes.

[Ipn ananm3e WHTEPBAJIOB B MECSIAX MEXAy AHa-
THOCTHKOM BHeKHIedHoH omyxoiu u KPP BeIsiBiEeHO,
4yTO B MHTepBajne oT 0 10 6 Mec, XapaKTEpHOM IS
CHHXPOHHOTI'O paka, CpeJHee 3HaueHHE COCTaBIIo 1
Mec, meanana u mona — 0. ITomoBuHa Bcex ciydaeB
nepBrUYHO-MHOXKecTBeHHOro KPP BhisiBNeHa B MHTEpBa-
ne menee 1 mec —27 (50,9 %) nabmonenwuii; 6ojee 1, HO
Mmenee 2 mec — 12 (22,6 %), mo 3 u 4 mec —1io 3 (5,7 %),
5-6 mec — 1 (1,9 %) xnmuaMYeckuii cimydaii (puc. 5).

Jl1g OlleHKM TMHAMHKHU JHarHOCTUKU B TEUEHHE
BpemeHu cuHxpoHHoro KPP y manueHnToB c BHe-
kumeunbiMu 3HO oneHuBaioch pacrpeaciacHue
HabmoneHunit mo rogam. llepemennast mpoBepena Ha
HOpMalibHOE pacmpejneneHue. Tect Kommoroposa—
CMHpHOBA IPOJAEMOHCTPUPOBAJI OTCYTCTBUE HOP-
MasibHOTO pacupeneneHus (p=0). Ilpu npumenennn
kputepusi Kpackana—Yomieca He BBISBIEHO JOCTO-
BEPHBIX OTIIMYHUH 110 TofaM Ui KaTerOpHH «BHEKH-
meyHbld auarao3» (p=0,099) (puc. 6).

IIpu ncnons3oBannu kputepust Kpackana-Yomnneca
BBISIBIICHO JocToBepHOE paszmuune (p=0,005) coor-
Homrennii cranuii KPP B pasnasre rogsr (puc. 6). Ilpn
9TOM OTpE/ENAeTCs BbIPAKEHHAS MOJIOKHUTEIbHAS
nuHamuka 1o BeiaBiaeHuio KPP I cragum: B 2022 1.
ona noctuma 60 % (8 2018 u 2019 rr. — onmyxonu Ha
JIAaHHOW CTaauu He onpeaessuick, B 2020 u 2021 rr.
JIAaHHBIN TIOKa3aTenb coctaBui 22 %). Kpome Toro,
cjenyeT OTMETUTh BBIPaXXEHHOE CHUKEHHME 4acTo-
ToI BeIgBIeHUS KPP III cragmu: B 2018 . — 70 %, B
2022 . — 20 % ciydaes (puc. 6).

Just ananuza cBsizu nokanuzanuu KPP u rona
YCTaHOBKH JMarHo3a coCTaBjieHa Tabnuia compsi-
xeHHocTH. C MpUMEHEHHeM KPUTEpHsl * BBISBICHA
cBa3b (p=0,001). JleficTBUTENTEHO, OTMEUAETCS POCT
BBISIBJICHUS OITYXOJIEH, MOPAKAKOUIUX JUCTAIBHBIN
OTJIeIT TOJICTOW KHUIIKH (pHC. 7).

O6cy:xneHue
AHanu3upys pe3yibTaThl HCCIACIOBAHUS, HEO0XO0-
JTUMO OTMETHUTh, YTO HHTEPBAI MEXKTY TUATHOCTHKOH
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25,0%
20,7%
18,9%

CUHXPOHHbIN KPP npu
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synchronous CRC
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Puc. 2. Pacnpegenexve KPP no ctagu-
Aam B rpynnax nauveHtos ¢ NMMP un ¢ KPP.
MpnmeyaHne: pucyHoK BbINOSHEH
aBTOpaMu
Fig.2. Distribution of CRC by stage in
groups of patients with primary-multiple
cancer and with CRC. Note: created by
the authors
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11,9%
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Puc. 3. Pacnpepenexne KPP no nokanusauum onyxonw.
[MpymeyaHne: pucyHOK BbINOMHEH aBTOpamMu
Fig. 3. Distribution of CRC by tumor location.
Note: created by the authors
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Pwuc. 4. Pacnpenenenne KPP no rogam uccnegosanus.
[MpumeyaHne: pucyHOK BbINONTHEH aBTOpamMu
Fig. 4. The distribution of CRC by the years of the study.
Note: created by the authors
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Note: created by the authors

Puc. 6. uHamuka ctaguinHocTn
anarHoctupoBaHHoro KPP, no rogam.
MprmeyaHwue: pucyHok
BbIMOSTHEH aBTOpaMu
Fig. 6. Changes in stages of diagnosed
CRC by years.

Note: created by the authors
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BHEKHUIICYHOTO paKa M KULICYHOH OMyXOJu B IO-
JABJISIIOLIEM YHCIIE Cy4yaeB MEHEe 2 MeC, MOJIOBHHA
3HO BbIsIBIICHA B TEUCHHUE ITEPBOTO MECHIA, T.€. ITO
UCTHUHHBIC CUHXPOHHBIE HEOIUIa3UM, KOTOPBIC yKE
CYIIECTBOBAJIM y TAI[MEHTa IIPU OOpAIICHUU B CIie-
LHATU3UPOBAHHOE yupexaeHue. PocT BbIsBICHUSA
KPP I ctaguu B uccieayeMon rpyIiie noJITBepk/1aet
3G (HEeKTUBHOCTD JAMATHOCTHYECCKUX MEPONPHSITHIA,
a TaKXKE OHKOJIOTMYECKYIO HACTOPOKEHHOCTh MEU-
IWHCKUX paOOTHHUKOB Ha JTare OKa3aHUs CIEeIHalli-
3UPOBAHHOW MOMOIIHU. MOXKHO MPEANOI0XKUTh, YTO
OTCYTCTBHUE JOMOJHUTEIHHOTO OOCICIOBAHUS TTAIIH-
€HTOB B IEepUOJ ocTaHOBKU nuarHo3a 3HO mpuseno
OBl K JICYSHHUIO TOJHKO OJHOTO 3a00JIeBaHUs, IPH
COXPAHEHHUH CYLIECTBEHHOI'O PUCKA MPOTPECCUPOBA-
HUS HEJIMarHOCTUPOBAHHOW CUHXPOHHOM OIyXOJIH B
OTJAJICHHOM TIEPUOJIE.

CriopaIM9HOCTH 00CIIEIOBAHMS, OPHEHTHPOBKA Ha
HaJIMYue KIMHUYECKUX MPOSBICHNH, CYOBEKTHBH3M
TIPH TUTAHUPOBAHUHY JTUATHOCTHIECCKUX MEPOTIPHSTHH,
orcyTcTBUe cucteMbl ckpunuHra KPP y nmanmenTtos
co 3HO sBnsioTCs 3HAYUTENBbHON OpraHu3aluOHHON
poOneMoit. Py aBTOpOB, y4UTHIBask BOZMOYKHOCTH
CUHXPOHHOT'O MOPAKEHUS OITYXOJIBIO TOJICTOM KHILIKH,
CKJIOHSIFOTCSI K BKJIFOUCHHUIO 00s3aTEJIbHON KOJIOHO-
CKOITMU B aJTOPUTM 00CJIECIOBaHUS BCEX MAIIMEHTOB
co 3HO [14]. B Poccuiickoit denepaiuu, cornacHo
[pUKa3y O JUCHaHCEpU3alUU HACEJIEHHUs], [IEPBbIM
atanom ckpuarHTa KPP (mmmst ur ot 40 1o 64 ner, 1
pa3 B 2 rofia) yTBEPIK/ICH TECT Kajia Ha CKPBITYIO KPOBb,
a KOJIOHOCKOIIHS TTOKAa3aHa JIMLAM C TIOJI0KUTEIbHBIM
pe3yabraroM 31oro tecta [15]. UMMyHOXuMHUYeCKU
KOJIMYECTBEHHBIN TECT KaJla Ha CKPBITYIO KPOBb He-
JIOpOTO, HEMHBAa3UBHBIHN, HE TPEOYIOIIHIA MOATOTOBKU
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MHOPEKUMUOHHbLIE OCNOXHEHUA Y BOJIbHbIX OCTPbIMU
NNEMKO3AMMU HA PA3JIUYHbIX MPOTOKOJAX JIEYEHUA

T.H. AnekcaHngpoBa'?, B.H. AgpuxuHckan?, U.U1. MynuHa'

TAY PC(A) «PecnybnukaHckas 6onbHuua Ne 1 — HaumoHanbHbIn LeHTp MeauumHbl um. M.E. Hukonaesa»
Poccus, 677000, r. Axkytck, Ceprensixckoe wwocce, 4 kKM

20IAQY BO «CeBepo-BocTouHblii hegepanbHbii yHuBepcuTeT um. M.K. AMMocoBa»

Poccus, 677000, r. AkyTck, yn. OyHckoro, 27

AHHOTauus

[MaumeHTbl C OCTPbIMM NENKO3aMMN XapakTEPU3yHOTCH BbICOKMM PUCKOM Pas3BUTUS MHAEKLIMOHHBIX OCIIOXKHEHN
BCMEACTBYE TSHKENOW HENTPONEHUN, KOTOpasi PErMCTPUPYETCS MPY NPYMEHEHNN BOMbLUMHCTBA COBPEMEHHbIX
NMPOTOKOSOB NeYveHus. Tsaxenoe TedeHne MHMEKLMOHHOO NpoLiecca, HECMOTPS Ha COBEPLLEHCTBOBaHME NOA-
XOOO0B K XMMMOTEPanNeBTUYECKOMY 1N CONPOBOANTENBHOMY FEYEHMIO, OCTAETCH OCHOBHOW NMPUYMHOW MHAOYK-
LUMOHHON neTtanbHocTu. Llenb nccnegoBaHusi — npoaHanuanmpoBaTh YacTOTY U CTPYKTYPY MHAEKLMOHHBIX
OCIOXHEHWI y MAaLMEHTOB C OCTPbIMU NIENKO3aMu, MOMyYaroLLmMX pa3nmyHbele Buabl xumvotepanuu. Matepuan
M MeToAbl. B peTpocnekTuBHbIN aHanm3 Bkto4eHo 40 60MbHBIX OCTPbIM MUENOUAHbIM Nenko3om (OMIT) n
ocTpbiM niumdpobnacTHeim nerikozom (OJ1I1). 13 Hux 30 6onbHbIM OMIT npoBegeHo 97 KypcoB XMmMUoTepanuu
no nporpammam 7 + 3 (n=53), HU3KOMHTEHCMBHBIM NPOTOKOMNaM: a3auuTUaNH B KOMOMHaALUM C BEHETOKITAKCOM
(n=26), Aza-lda-Ara-C (n=13), manble fo3bl untapabuHa (n=3) n NnporpamMmmam BbICOKOLO3HOWN NPOTMBOpPE-
ungusHon xmumumotepanun (n=2); 10 naymentoB ¢ OJIJT nonyynnu 43 Kypca xvMMmoTepanuu: no nporpaMmmMe
0nJ1-2009 (n=41), Nno NpoTMBOpPELNAMBHBLIM NpoTOoKoNam (N=2). AHanM3npoBanu 4YacToTy 1 ANIUTENbHOCTb
MMWENOTOKCUYECKOTO arpaHynoumTosa, ann3ofoB UHMEKLMOHHBIX OCMOXHEHWN, a Takke pacnpoCcTpaHeH-
HOCTb OTAENbHbIX BUOOB MMKPOOPraHM3MOB B PasnnyHbix nokycax. Ctatuctnyeckas obpaboTtka matepuana
npoBefeHa ¢ ncrnonb3oBaHnemM nporpammel Stattech v. 4.1.2. PesynbTaTtbl nccnegoBaHuin. Megvana npo-
OOIMKUTENbHOCTU MUENOTOKCUYECKOro arpaHynoLmnTo3a okasanacb 3Ha4Mmo Bbilwe cpeaun 6onbHbix OMIT,
nony4aBLUMX fie4eHne no npotokony 7 + 3, B 0CO6EHHOCTN KypChl MHAYKUMK pemuccun. Hanbonee yacto n3
NHMEKLMOHHBIX OCITOXHEHWI PErMCTPUPOBanMCb MHEBMOHWS, cencuc, pebpunbHaa HEMTPONEHNS U MyKO-
3uTbl. HekpoTuyeckasa sHTeponartums u CToMaTuT AOCTOBEPHO Yalle BeTpevaroTcs cpeam 6onbHbix OMJT no
cpaBHeHuto ¢ 6onbHbIMK OJI1 (22,7 1 7,0 % (p=0,025); 18,6 n 2,3 % (p=0,01) cooTBETCTBEHHO). ATHONOIN-
YecKknMn hakTopamMm MHAEKLNOHHBIX 3MM3040B Y 60MbHbBIX OCTPLIMU NENKo3amMm Hanbonee 4yacTo SABNANUCh
rpamoTpuuaTenbHble MUKPOOPraHn3mbl cemencTBa Enterobacteriaceae (40,57 %) n HecbepmeHTHpyloLWme
bakTepun (15,66 %). YacToTa getekummn sHTepobakTepuin, MPOAYLIMPYOLLNX MeTanno-beta-nakraMmasbl, cocta-
Buna 12,45 %. Nepeas nuHns aHTubakTepransHon Tepanun (Ledanocnoputsl |l nokoneHns ¢ HrMGUTopom
OeTta-naktamas) 6bina adhpekTBHa B 21,62 % cny4vae, a 3hPeKTUBHOCTb BTOPOW JIMHWMM HE NpeBbIllana
8,2 %. Bbibop npenapaToB TpeTbe 1 NOCrneayLnX NMHUA B OONbLUMHCTBE ClyYaeB NPOBOAUIICA C y4eTOM
pe3ynbTaToB MUKPOOMONOrMYeCKUX M3MEHEHUIM, YTO NOBLICKITO ee 3hPeKTMBHOCTb A0 41,54 %. HanbonbLuen
ahdeKkTMBHOCTLIO 06nagana kombrnHauusa asyx kapbaneHemoB (17,07 %) n uedonepasoH/cynbbaktam unm
kapbaneHem + ko-Tpumokcason (19,51 %). 3akntoyeHue. Y 60nbHbIX OCTPbIMX Menko3amu Habnogaercs
BbICOKas pacnpoCTPaHEHHOCTb rpaMoTpuLiaTenbHbix 6akTepranbHbIX MHEKLMIA, pedpaKkTepPHbIX K Tepanum
kapbaneHemamu.

KntoueBble cnoBa: oCTpbIi Nenko3, MH(EeKLIMOHHBbIE OCMOXHEHUSl, aHTUOUOTUKMU, arpaHyIoLMTO3,
chebpunbHas HEUTPONEHMUSI.

#=7 AnekcaHgpoBa Tynapa HukoHoBHa, alexandrova_tuyara@mail.ru
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INFECTIONS IN PATIENTS
WITH ACUTE LUEKEMIA TREATED
WITH DIFFERENT REGIMENS

T.N. Aleksandrova'?, V.N. Yadrikhinskaya?, I.I. Mulina’

"Republic hospital No. 1 — M.E. Nikolaev National Center of Medicine
4 km Sergelyakhskoye shosse, Yakutsk, 677000, Russia

°M.K. Ammosov North-Eastern Federal University

58, Belinsky St., Yakutsk, 677000, Russia

Abstract

Patients with acute leukemia are characterized by a high risk of infectious complications due to severe neu-
tropenia, which occurs in most cases of modern treatment regimens. Despite the improvement in cytotoxic
and concomitant treatment, infectious remain the main cause of induction mortality. Aim of the study: to
analyze the frequency and structure of infectious complications in patients with acute leukemia, who received
different chemotherapy regimens. Material and Methods. The retrospective analysis included 40 patients
with acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL). 30 patients with AML under-
went 97 chemotherapy courses which included 7 + 3 program (n=53), low-intensity protocols: azacitidine
in combination with venetoclax (n=26), Aza-lda-Ara-C (n=13), low doses of cytarabine (n=3) and high-dose
anti-relapse chemotherapy programs (n=2). 10 patients with ALL received 43 chemotherapy courses:
ALL-2009 program (n=41), anti-relapse protocols (n=2). The frequency and duration of myelotoxic agranu-
locytosis, episodes of infections and the variety of microorganisms in different loci were analyzed. Statistical
analysis was performed using the Stattech v. 4.1.2 program. Results. The median duration of myelotoxic
agranulocytosis was significantly higher in patients with AML, treated with 7 + 3 protocol, especially during
courses of induction of remission. The most common infectious complications were pneumonia, sepsis,
febrile neutropenia, and mucositis. Necrotic enteropathy and stomatitis were significantly more common for
AML patients compared to ALL patients (22.7 and 7.0 %, (p=0.025); 18.6 and 2.3 %, (p=0.01), respectively).
The most common etiologic factors of infections in patients with acute leukemia were gram-negative micro-
organisms from Enterobacteriaceae family (40.57 %) and non-fermenting bacteria (15.66 %). The detection
rate of metallo-beta-lactamase-producing enterobacteria was 12.45 %. The first-line antibacterial therapy
(third-generation cephalosporins with beta-lactamase inhibitor) was effective in 21.62 %, and the second-
line therapy effectiveness did not exceed 8.2 %. The choice of third and subsequent line antibiotics in most
cases was made taking into account the results of microbiological tests, which increased its effectiveness
to 41.54 %. The greatest effectiveness was demonstrated by a combination of two carbapenems (17.07 %),
and cefoperazone/sulbactam or carbapenem + co-trimoxazole (19.51 %). Conclusion. Thus, patients with
acute leukemia have a high prevalence of carbapenem-resistant gram-negative infections.

Key words: acute leukemia, infectious complications, antibiotics, agranulocytosis, febrile neutropenia.

Beenenue

HecMoTps Ha ycnexu, ZOCTUTHYTBHIE B Jieue-
HUM 3200JIeBaHUN CHCTEMBI KPOBH, JICTAIIBHOCTD,
CBsi3aHHAsl ¢ MH(QEKIHMOHHBIMH OCJIOKHCHUSIMH,
OCTaeTCsl aKTyaJbHON MpoOIeMOil cOBpeMEeHHOMN
remartonorun [1]. ITarmeHTsI ¢ TemMobiIacTo3amMu
OTHOCSITCS K TPYIINE BEICOKOTO PUCKA IO Pa3BUTHIO
MHQEKIIMOHHBIX OCJIOXHEHHH, YTO 00yCIOBICHO
KaK (yHKIMOHATbHBIMU HapyIICHUSIMA HMMYHHOR
CHUCTEMBbI, TAK 1 UMMYHOTOKCHYECKUM 3P DHeKToM
XUMHOTEpanuu. boJIbIINHCTBO IPOTOKOIOB JICUEHUS
octporo muenonanoro (OMJI) u mumpodaacTHOTO
(OJIJI) neiiko30B 00Magal0T MUEIOCYIPECCUBHBIM
3¢ deKToM, 4TO 3HAUMMO yBEJINIUBACT YaCTOTY TsI-
JKeJIol HEHTPOIICHWH, KOTOpasl SIBJISICTCS Hanbolee
3HAYUMBIM (PAKTOPOM PUCKA PA3BUTHS MHPEKIINOH-
HBIX OCJIOKHEHHH [2].

B nocnennee necstuieTne KpacyroiabHbIM KAMHEM
B JICUCHHUH MAIUEHTOB ¢ (heOpMIIbHON HEeHTponeHren

CUBUPCKIM OHKONMOTMYECKNW XKYPHAT. 2025; 24(2): 108-116

CTaJla CeJIEKLUs KapOarneHeMOPE3UCTEHTHBIX MUKPO-
opranu3MoB. MeTaaHanu3 paboT, BKIIOYABIINX Ma-
LHMEHTOB C MOCTLUTOCTATUUYECKON HEUTPONEHUEN,
nokasai, 4yTo ¢ 2005 . B cTpyKType WHPEKIMOHHBIX
OCJIO)KHEHHUH HEyKJIIOHHO PacTeT A0Jisl KapOareHeMo-
PE3UCTEHTHBIX IPAMOTPHUIIATEIBHBIX MUKPOOPTaHH3-
MoB [3]. [lo pe3ymbpraramMm KpymHOTO HUTAIbSHCKOTO
MCCIIEJJOBAHUS TOKA3aHO, YTO YacTOTa BBISIBICHUS
Klebsiella pneumoniae, pe3uCTEeHTHBIX K KapOarneHe-
MaM, y NaIEeHTOB MHOTOIIPO(UIBHOIO CTAallMOHApa C
uH(eKnuen KpoBoToka Bo3pocna ¢ 4,2 (2007-09 rr.)
1m0 51,6 % (2010-12 rr.) [4]. [Ipu sTom B 0oOmieit
CTPYKTYpE MaLUEHTOB ¢ OaKTEepUEMUSIMH, BBI3BAH-
HBIMH KapOaneHeMOpPEe3UCTeHTHBIMHU YHTEPOOaKTE-
pHsIMH, J0JIs1 OOJBHBIX TeMOOJIACTO3aMH COCTABIISICT
16-24 % [5]. Bo3amoxxHOCTH Tepanmuu rpaMOTpHIla-
TEJIbHBIX MHPEKIUI ¢ mpoayKuuel kapOareHemas
KpaiiHe OrpaHMYeHbl, YyBCTBUTEIbHOCTb aHTHOMO-
TUKOB, KpoMe 1ieprazuanma/aBubakTama, B OTHOIIIE-
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Ta6nuua 1/Table 1

KnuHuko-nabopaTopHas XxapakTepucTuKa NayMeHToOB C OCTPbIMU NeiKo3aMum
Clinical and laboratory characteristics of patients with acute leukemia

[Mapamerpsr/Paremeteres

Bospacr, ner (95 % AN)/Age, years (95 % CI)
My>xunHbl: sxeHITHB Male:female
De novo octpslii neiiko3/De novo acute leukemia
Penunpnus/Relapse
Tpanchopmanns nz MIAC/MITH/
Transformation from MDS/MPN
Jletikonnter/Leukocytes, Me (Q,-Q,)

Temornodus (95 % JI1)/Hemoglobin, M+SD (95 % CI)
TpombomuTer/Platelets, Me (Q —Q,)
Ipumeyanue: TabuLIa COCTABIECHA ABTOPAMH.

Note: created by the authors.

HUM 3TUX Oakrepuit He npesbimaeT 40-50 % [6], uTo
00yCIIOBJIMBAET AKTYaJIbHOCTb JAHHON MPOOJIEMBI.

Lesb uceaeqoBaHusl — IIPOaHAIM3UPOBATH Ya-
CTOTY M CTPYKTYpY MH(EKIMOHHBIX OCIIOKHEHUH Y
[allMEHTOB C OCTPBIMU JIEHKO3aMH, MOJydaroUIuX
pa3NuYHbIC BUABI XUMUOTEPAIIHH.

MarepuaJ 1 MeTOIbI

B oraenenue remaronorun PecnyOnukaHckoi
OonpHUIEI Ne 1 — HaroHambHOTO IEHTPa MEIUIIHHEL
B mepuox ¢ 2018 mo 2021 1. rocutanm3upoBano 50
MAalMEHTOB C OCTPBIM JIeHK030M. M3 nanbpHeero
PETPOCIEKTUBHOIO aHalIM3a MCKIoYeHbl 10 mamm-
€HTOB B CBSI3M C X IEPEXO/IOM Ha JICUYCHHE B JIPYyToe
Jede0HOe yUpekaeHue (n=0), IETaTBHBIM HCXOIOM IO
Havasia MHAYKIIMOHHON XMMHUOTepanuu (n=2), 0TKa30M
ot neuenus (n=2). Knunuko-nabopatopHas xapakre-
pHUCTHKA MAlMEHTOB, BKJIIOYEHHBIX B HCCIICOBAHUE,
npejcTaBiieHa B Tao. 1.

TaxTrka Tepanuyu OCHOBBIBAJACh Ha aKTyaJIbHBIX
(denepanbHBIX KIMHUYECKUX peKoMeHaanusx [7].
Bcero 6onpapiM OMJI npoBeaeno 97 KypcoB Xu-
MUOTEpAIUU, U3 HUX 110 nporpamme 7 + 3 — 54,6 %
(53/97), HU3KOMHTEHCUBHBIM MPOTOKOJIAM: a3allh-
THIAH B KOMOMHAIIMU C BeHETOKJIakcoM — 26,80 %
(26/97), o nmporpamme Aza-Ida-Ara-C (azanuruauH,
unapyounus, murapadun) — 13,40 % (13/97), no
IporpamMmamM BBICOKOA03HOU xumuoTeparnu (HAM,
FLAG-Ida)-2,06 % (2/97), masble 10361 IMTapaOuHa —
3,09 % (3/97) nanuentoB. boneubim OJIJI npoene-
HO 43 Kypca XMMHOTEpaIuH, U3 HUX 0 Mporpamme
OJIJI-2009 — 95,35 % (41/43), mpOTUBOPETIHTUBHBIM
npotokoiam — 4,65 % (2/43).

[lepen HavyamoM KakJ0Tro Kypca XHMHOTEparuu
BBIMOJTHSUICS 3200p TIOCEBOB M3 3€Ba, HOCA M CIU3H-
CTOHM MPSMOI KUIIIKK BHE 3aBUCUMOCTH OT HAJTUYHS
CUMIITOMOB MH(EKITHOHHOTO TIPOIIeCcCca, a TAKXKE MPH
HaJlMYMH MPU3HAKOB JIOKAJTU30BaHHON MH(EKIUU
(cromarurt, TpemrHa, napanpokTur). [Ipu nosBneHnn
(heOpMITbHOI THXOPaIKK MPOU3BOAMIHN 3a00p KPOBH
13 BeHHI BO (pmakoHbI Thma Bactek s 6akrepurono-
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OMJI/AML OJU/ALL
(n=30) (n=10) P
45+ 15 (41-50) 42 % 13 (35-50) 0,504
15 (50,0 %):15 (50,0 %) 6 (60,0 %):4 (40,0 %) 0,721
23 (76,67 %) 8 (80,0 %)
5 (16,67 %) 2 (20,0 %)
2 (6,66 %) -
10 (6-53) 10 (4-17) 0,453
85+22 81429 0,576
49 (21-86) 55 (26-109) 0,688

THYECKOTO aHAJIN3aTopa FeMOKYIbTYp. MukpoOuoso-
THYECKOE UCCIIE/IOBAHNE MOKPOTBI U MOYH TIPOBOVIIH
NPY HAJTMYMH KIS, Ay CKYJIBTaTUBHBIX, PEHTI€HOJIO-
THYECKUX MPU3HAKOB ITHEBMOHUH U JICHKOLUTYPHUH.
UyBCTBUTEIIBHOCT MUKPOOPIraHU3MOB K aHTHONOTH-
KaM aHAJTN3UPOBAITN TUCKO-TM((HY3MOHHBIM METOIOM
Y TIPU TIOMOIIIM aBTOMaTHYECKOTO0 MUKPOOUOI0rnye-
ckoro aHanu3zaropa Phoenix.

AHaNM3UPOBaIN YAaCTOTY U AJTUTEIBHOCTh MHE-
JOTOKCHYECKOTI'0 arpaHyjJouuTo3a (JeHKOIUTHI
<1x10°/n w/unu rpanynouutsr <0,5%10%/1), anu30108B
MH(EKINOHHBIX OCIOKHEHUH, COMPOBOKAAIOIINXCS
MOBBILICHUEM TEMIIEPaTyphl TeJIa W/UIH KITMHAYECKU
JIOKA3aHHBIMU O4YaraMu MH(EKLUNH, a TAKXKE pacipo-
CTPaHEHHOCTh OTEJIbHBIX BUJOB MUKPOOPTraHU3MOB B
pa3IMYHBIX JIOKYyCax (CIM3HUCTas 3eBa, HOCA, MPSAMON
KUIIKH, MOKPOTa, MOYa, KPOBb, KaTeTEP) MAIlMEHTOB.

Craructudeckas 00paboTKa MaTepuaa mpoBee-
Ha C UCIOJB30BaHUEM TporpaMMbl Stattech v. 4.1.2.
CpaBHeHue Tpex 1 0os1ee TPy [0 KOJMNYECTBEHHOMY
MOKa3aTelio, pacnpeeseHue KOTOPOro OTIINYaIOCh OT
HOPMAaJIbHOTO, BBIIOJIHSIOCH C TIOMOIIBIO KPUTEPHUs
Kpackena—Yomnuca, anocrepruopHbie CpaBHEHUS — C
nomouipto kpurepus JlanHa ¢ nomnpaskoil Xonma.
CpaBHeHHE POLIEHTHBIX JOJIEH MPH aHaJIH3€¢ MHOTO-
MOJBHBIX TAONHL COMPSKECHHOCTH BBIMOJHSIOCH €
moMoIIeio Kpurepus x> ITupcona. J{ist oneHKd QyHK-
UM BBDKMBAEMOCTH MAIIMEHTOB MPUMEHSIICS METOJ
Kamnana—Metliepa.

Pe3yabTarsl

[Monnas pemuccus (I1P) nocturnyra 'y 70 % 6omb-
Heix OMJI, nepBuuHO-pedpakTepHoe TeUeHUE KOH-
cratupoBaHo y 14,29 %. Pannuii penuaus B nepuon
HaOTIONEHMS 3aperucTpupoBan y 9,52 %. [lokazarens
panHeii ieranbHOCTH (TIepBbIe 60 aHel) coctaui 20 %,
oOmieit ietanbHOCTH — 36,67 %. Cpenu 60osbHBIX OJIJI
nosiHast pemuccus gocturayta y 70 % OonpHbIX. Pan-
HUH peruaIuB B mepros HabmoneHus passuics y 10 %
OosbHBIX. [ToKka3arens paHHEeH JIeTaaIbHOCTH COCTABUI
30 %, a mokazareib oouiel netaapHoct — 70 %.
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Ta6nuua 2/Table 2

CpaBHUTENbHAA XxapaKTepucTMKka MHPEKLMOHHBbIX OCNOXHeHU cpeamu 6onbHbix OMJT B 3aBucMmocTH OT
npoTokona nevyeHus

Comparison of infections in patients with AML depending on the treatment protocol

WHubpexnmoHHbIH ITporokon neuenus/Treatment protocol
CHUHIPOM/ 743 Aza-Ida-Ara-C/ Aza+ Ven/ ML/ BAXT/ OJUJI-2009/ [Hpyrue/
Infection Aza-lda-Ara-C =~ Aza+ Ven LDAC HDC ALL-2009 Other
ITaeBmonust/Pneumonia 12 (22,6 %) 4 (26,7 %) 3 (11,1 %) - 1(50,0 %) 8(20,5%) 1(100%) 0,268
DebpubHast
HeWTponeHus/ 14 (26,4 %) 1 (6,7 %) 1 (3,7 %) - 0 0 1 (100 %) 0,036
Febrile neutropenia
Hexporuueckas
SHTEpONaTHs/ 16 (30,2 %) 1(6,7 %) 3 (11,11 %) - 2 (100 %) 3(7,7 %) - 0,002"
Necrotizing enteropathy
Cencuc/Sepsis 11 (20,8 %) 3 (20,0 %) 5(18,5 %) - 2 (100 %) 5 (12,8 %) - 0,097
Eigfsgﬁgziafng‘gi‘; 10(189%)  5(3333%)  1(3,7%) - 1(50%)  3(7,7%) - 0,063
Cromarut/Stomatitis 7 (13,2 %) 4 (26,7 %) 3 (11,1 %) 2 (66,7 %) - - 1 (100 %) <0,001
WHudexuns MoueBbIBO-
JSIIIUX Ty Teit/ 7 (13,2 %) 7 (46,7 %) - - 3(7,7%) 1(100 %) <0,001"
Urinary tract infection
Torzmmmut/Tonsillitis 6 (11,3 %) 1 (6,7 %) 13,7%) 1(33,3%) - - - 0,177
Hogas xoponaBupycHas
Novf;%)zf:f;v/ s 2038%) 1(6,7 %) 3 (11,1 %) - - 3(7,7 %) - 0,908
infection

Ipumeyanus: * — pasuums CTATHCTHICCKH 3HadnMBble ()’ [Tupcona); Tabinia cocTaBieHa aBTOpaMH.

Notes: * — the differences are statistically significant (Pearson’s chi-squared test); created by the authors.

B rpynne nmanuentoB ¢ OMIJI 67,01 % kypcos
XMUMHUOTEPATIMN CONPOBOKAATIICH PA3BUTHEM MHUEIIO-
TOKCHYECKOTO arpaHyIonnTo3a, cpeu 0omsHbx OJIJ1—
30,23 % xypcos. [Ipu 3TOM MenraHa mpoI0IKUTEITb-
HOCTH arpaHyjoIuTo3a Oblia JTOCTOBEPHO BBIIIE
cpeau 6onbabIX OMIJI (7, 0—14 gHel) o cpaBHEHUIO
¢ 6ompapiMu OJIJI (0, 0-8 mHeit), p=0,004. Onenka
MTPOIOIDKUTETTHHOCTH arpaHy I0IIITO3a B 3aBHCUMOCTH
OT IIPOTOKOJIA JIEUEHUS BBISIBUJIA 3HAYNMBIE PA3IINUHA:
Me/inaHa Mepruoaa MUEIOTOKCHUECKOTO arpaHysIou-
To3a ObIJIa JOCTOBEPHO BHIIIIe cpean 00mpHBIX OMJI,
TTOJTYYaBIIHX JICUCHHE 10 TIpoTokony 7 + 3 (9, 3—14
JTHEH), TI0 CPaBHEHHIO C OOJNLHBIMU, MOTyYaBIINMA
KOMOUWHAIUIO S5-a3aluTHaInHA ¢ BeHeTokiakcoM (0,
0-0, p<0,001), u 6oapHEIME OJIJI, momy4aBIIIMHU
negenue no mporoxorry OJIJI-2009 (0, 0-6, p<0,001).
[Ipn mpuMeHeHNHn CTaHAApTHOTO IMpoTokoma 7 + 3
y 6osibHBIX OMJI IIHMTENbHOCTHh arpaHysIoIMUTO3a
ObL1a 3HAYMMO BBIIIIE TTOCIIE TIEPBOTO HHAYKIIMOHHOTO
kypca (13,7-19) mo cpaBHeHHIO ¢ KypcamM# KOHCOITHU-
maruu (3, 0-6), p=0,045, xorma mpu UCIOIE30BAHUN
TUIIOMETHIIMPYIONIUX areHTOB JTall JICUCHUs He
OKa3bIBaJl TOCTOBEPHOTO BIUSHMS HA JTUTEILHOCTh
MUEIOCYTIPECCHH.

B npoananuzupoBaHHOM IpyIine 3a Mepyuo Jieve-
HUs HanOoJee 4acTo U3 MHPEKIIMOHHBIX OCI0KHEHHH
peructpupoBanuck naeBMonus (20,71 %), cencuc
(18,06 %), dpedpuibnas weritponenus (17,6 %), He-
kpotudeckas sHTepornatus (17,86 %), meprnanambHas
unbexnus (14,29 %) u cromarut (13,57 %). dus
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o6omsHEIX OMJI o cpaBHEHMIO ¢ arueHTamu ¢ OJ1J1
ObLTa XapakTepHa CTAaTUCTHYECKH 3HAYNMO 00Jiee BbI-
COKasi YaCTOTa Pa3BUTHUS HEKPOTHUYECKOM SHTEpONaTHH
(22,7 wn 7,0 %, p=0,025) u cromaruta (18,6 u 2,3 %,
p=0,010).

Teuenne mueBMornn B 37,93 % cirydaeB 0ciox-
HUJIOCH Pa3BUTHEM JIbIXaTeIbHON HEeI0CTaTOYHOCTH,
kotopast B 13,79 % cnyyaeB TpeboBasa nmpoBeaeHHUS
wHBa3uBHOW BeHTW MK nerkux (MBJI). Hekporu-
yeckasi dHTeponarus B 16 % cirydaeB O0CIOXHHIIACH
KHUIIEYHBIM KpOBOTEUEHHEM, B 16 % — pa3Butuem
JTUHAMUYECKON KUIIIEYHON HermpoxoaumocTu. Cencuc
B 23,08 % cny4yaeB OCIOXKHMIICSI pa3BUTHEM CEITHU-
YECKOTO II0Ka, MOTPeOOBABIIETO Ba30MPECCOPHOI
noaaepxku. [Ipn pa3BUTUM CENTHUYECKOTO IIOKA
JIETaJIbHOCTh cocTaBuna 83,3 %.

[Ipu cpaBHUTENBHOM aHAJIM3€ YACTOTHI MH(EK-
IIMOHHBIX OCIIOKHEeHH cpeau OompHeIx OMJI B 3a-
BUCUMOCTH OT Kypca XT ycTaHOBJIEHO, UTO Cpenu
0O0JIBHBIX, MOTYYaBIIUX KypChl 7 + 3, 3HAYUMO Halle
perucTpupyiorca ¢peOpuiibHasi HEUTPOIICHUs, He-
KPOTHUYECKasi JHTEPOIATHS, CTOMATUTHI 1 MH(EKITHH
MOYEBBIBOJIAIINX ITyTeH IO CPAaBHEHHIO C OOJTHHBIMH,
MOJTy4YaBIIMMU HU3KOMHTEHCUBHBIE KYPCHI 110 ITPOTO-
konam Aza-lda-Ara-C u Aza-Ven (ta0m. 2).

[Ipu ananu3e MaHHBIX MUKPOOHOIOTHYECKUX UC-
CJIeZIOBaHUI YCTAaHOBJICHO, YTO B Pa3IMYHBIX JIOKYCaX
60mpHBIX OJI yate BBIABISIOTCA IPaMOTPULIATEIbHbIE
MuUKpoopranu3msl (60,14 %), B yacTHOCTH OakTepun
cemeiictBa Enterobacteriaceae (40,57 %) n nedep-
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Ta6bnuua 3/Table 3

CneKkTp MUKPOOPraHU3MoOB, Bbl4eNeHHbIX U3 Pa3NNYHbIX NTOKYCOB NPy ANarHoCTUKe MHAEKLMOHHBbIX
OCJIOXXHEHUN

Spectrum of microorganisms isolated from different loci during infections

3es/HOC/ Moxbora/
MukpoopraHu3Msl/ Throat/ P
. . Sputum
Microorganisms nose (1=55)
(n=73)
I'pamorpunarensusie 6akTepun/ 43 39
Gram-negative bacteria (65,75 %) (70,91 %)
CemeiicTBO
Enterobacteri / 27 17
nterobacteriaceae (36,98 %) (30,91 %)

Enterobacteriaceae family

Klebsiella spp. 20 (27,39 %) 10 (18,18 %)

u3 HEX ¢ npoxyknueir BJIPC/

. . 9 (12,339 59,099

of them with ESBL production ( %) ( %)
¢ npoaykuueir MBJI/

. . 859 459
with MBL production 5(685%) 3(5:45%)
Escherichia coli 709,59 %) 712,72 %)

u3 HUX ¢ npoxykuueii BJIPC/

. . 3 (4,119 2(3,64°9
of them with ESBL production ( %) ( %)
¢ nponykuueit MbJI/with MBL 2274 %) 2 (3.64 %)

production

HedepmenTupyromue 6akrepun/

i : 20 (27,40 %) 20 (36,36 %
Non-fermenting bacteria ( 0) ( 0)

4(548%)  6(10,91 %)

47,27 %)

Pseudomonas aeruginosa

Stenotrophomonas spp. 6 (8,22 %)

Acinetobacter spp. 10 (13,69 %) 10 (18,18 %)

Jlpyrue/other 1(137%) 23,64 %)
Fpamnonommenbm.ﬂ.e Gakrepun/ 11(1507%) 3 (545 %)
Gram-positive
Enterococcus spp. 1(1,37 %) -
3 HUX BaHKOMUIIMH-
pE3UCTEHTHBIE/ - -
of them vancomycine-resistance
Staphylococcus spp. 8 (10,96 %) 2 (3,64 %)
Wx anx KoarynasoHeramBgme/ 1(137%) B
of them Coagulase-negative
Streptococcus spp. 2 (2,74 %) 1 (1,82 %)

['pubsr/fungi 14 (19,18 %) 13 (23,64 %)
Candida albicans 11 (15,07 %) 8 (14,55 %)
Candida non-albicans 3 (4,11 %) 4(7,27 %)
Aspergillus spp. - 1 (7,27 %)

HpnMeanMe: TabIUIa COCTaBICHA aBTOpaMu.

Note: created by the authors.

MeHTHpyomue o6axrepun (15,66 %). bonpmmHCTBO
Oakrepuit Enterobacteriaceae npeacTaBicHbl 0ak-
tepusimu pona Klebsiella spp. (20,64 %) u E. Coli
(19,93 %). PactipocTpaHeHHOCTH IPOJTYTIEHTOB OeTa-
JaKTamas pacmmpeHHoro crekrpa neictsus (bJIPC)
u Meraio-oera-nakramas (MBJI) cpenu Klebsiella
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I'emokyib-

IT
Moua/ Typa/ IIBK/ « I/I: ;T(ZI Bcero/
Urine Blood- Catheter Rectum All
(n=39) stream (n=5) (n=80) (n=281)
(n=29)

16 18 2 47 169
(41,03%)  (62,07%) (40,0 %) (55,0 %) (60,14 %)
15 16 B 39 114
(3846%) (55,17 %) (48,75 %) (40,57 %)
6 (1538 %) 8(27,59 %) - 14(17,5%) 58 (20,64 %)
2(513%) 2(689%) 1(20,0%) 5(625%) 24 (8,54 %)
2(5,13%)  6(20,69 %) - 3 (3,75 %) 19 (6,76 %)
9(23,08%) 8(27,59 %) - 25(3125%) 56 (19,93 %)
3(7,69%)  3(10,34%) - 10 (12,5%) 21 (7,47 %)
2(513%)  3(10,34 %) - 7(8,75%)  16(5,69 %)

1 1
0, 0, 0,
T@S6%) 3450y 1RO0%) ogy 44(1566%)
1 (2,56 %) - - 1(1,25%) 12 (4,27 %)
- 1(3,45 %) - - 11 (3,91 %)
- - 1 (20,0 %) - 21 (7,47 %)
- 13,45 %) - 7(8,75%) 11 (3.91%)
18(46,15%) ! (;;’93 3(60,0%) 27 (35,06%) 73 (26,09 %)
o
16 (41,03 %) 2 (6,89 %) - 21 (26,25 %) 40 (14,49 %)
3 (7,69 %) - - 4(5,0 %) 7 (2,49 %)
2(5,13%) 8(27,59 %) 3 (60,0 %) 4(5,0 %) 27 (9,78 %)
2(513%) 8(Q7.59%) 3(60,0%) 1(125%)  15(534%)
- 13,45 %) - 2250%)  6(2,14%)
512,82 %) 13,45 %) - 6 (7,50 %) 39 (14,13 %)
- 1(125%) 20 (7,11 %)
5(12,82%)  1(3.45%) - 5(625%) 18 (6,41 %)

- - 1(7.27 %)

spp cocraBmia 8,54 u 6,76 % COOTBETCTBEHHO U
E. Coli — 7,47 u 5,69 % cOOTBETCTBEHHO.
I'pamMrtonoxuTenbHbIE MUKPOOPTaHU3MbI IPEUMY-
[IECTBEHHO SIBJISTUCH TIPUYUHON pa3BUTHUS MHDEKIHN
MoueBbBomsIIX myTeit (MMBIL, 46,15 %), karetep-
accoruupoBaHHoi mHpekIuu KpoBotoka (60 %).
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HauOonee yacto BbIsIBIsIeMbIE TPaMIIONIOKUTEIbHbIE
MUKpOOpraHusMel Enterococcus spp. B 2,49 % ciyya-
€B SIBJSUTHCH PE3UCTEHTHBIMU K BaHKOMHITUHY. Hedep-
MEHTHUPYIOIINE OaKTEPUH U TPUOBI TPEUMYIIIECTBEHHO
KOJIOHU3UPOBAIIN CIM3HCTYIO 000JI0UKY 3€Ba, BEPXHUX
1 HWKHUX JbIXaTEIIbHbIX ITyTEH.

B xagectBe Tepanuu nepBoit mHUA B 78,32 %
ciyvaeB HazHavauics 1iedanocnopud 111 mokonenus ¢
UHruOuTOpOM Oerta-nakramas (uedonepazon/cyapoak-
TaM) B MOHOTEpalHU WU B KOMOWHAIMU C TPOTHBO-
rpubKoBbIME Tipernaparamu. B 21,62 % ciydaeB mpu
TSDKEJIOM TeYSHUH HHPEKITMOHHOTO TIpoliecca puMe-
HeHue 11edasoCnoprHOB Ha JOTOCIHMTAIBHOM JTare
HMHHULHAPOBAIOCH Tepanueii kapoanenemamu. Tepanms
niepBoit TruHUN OblIa 3(ddexTrBHA TOIBKO B 24,32 %
ciryyaeB. [Togapnstornee OOTBITUHCTBO SITH30/I0B HH-
(hEKIMOHHOTO OCIOKHEHUS TOTPEOOBAIIH JJOOABICHHUS
aMUHODIIMKO3UI0B (44,26 %), aHTHOMOTHKOB, 00J1a-
JAIOIINX AKTUBHOCTBIO TPOTHUB IPAMIIOJIOKHUTEIbHON
(hmopsb1, — TMHE30NM A WK BaHKOMHULIMHA (26,23 %),
MeTpoHuaazona (6,56 %) uiau 3ameHsb! Hedanoco-
puHa Ha KapOaneHneMmsl (22,95 %). HecmoTps Ha
ACKaNlAllMI0 aHTUOAKTEpHAIBHON Tepanuu, dhdex-
TUBHOCTPH 2-i JTWHUU HE TipeBbimana 8,2 %. Brioop
npenaparoB TPEeThbeW M MOCHENYIOUIUX JUHUHN B
OOJBIIMHCTBE CIY4YaeB OCYLIECTBIISUICS C YYETOM
Pe3yJIbTaTOB MUKPOOMOIOTNIECKUX U3MEHEHHM, UTO
TO3BOJIHIIO TIOBBICUTH € 3(h(hekTuBHOCTH 110 41,54 %.
[Ipu orcyrcrBum 3¢ dexra OT NepBHIX JIUHUN Te-
panuu HamOoJee 4acTo Ha3Ha4YalIHCh CIEIyIOIIHe
KOMOMHaNuu: KapOameHeM + aMHUHOTJIHUKO3UI +
MIPOTUBOTPUOKOBKIH Tipenapar (24,39 %), kapOareHem
+ BaHKOMUITVH WJIH JIMHE30JH/] + TPOTUBOTPHOKOBBIN
npenapat (21,95 %), komOuHatus IByX KapOareHeMOB
(MeponeHeM + spTaneHeM) + BaHKOMUIMH WIH JIH-
He30u/1 + IpoTUBOTpUOKOBBIN Tiperapar (19,51 %),
nedormnepa3on/cynpbakTaM uinm kKapOameHeM + Ko-
TPUMOKCa30J1+ poTHBOrprOKOBKIi rpenapar(19,51 %),
KapOareHeM + aMUKaIMH + BAHKOMUIIMH WJIH JINHE-
300111 + mpoTuBOTrpuOKoBBIN mpemnapar (12,20 %).
[Tpu sToM Hambonbmiei A3h(HEeKTHBHOCTHIO 00Iagama
koMOuHanus 1Byx kapbarnenemoB (17,07 %), ocHo-
BaHHHAs Ha CIOCOOHOCTH dpTarieHeMa NOTEHIMPOBAaTh
AHTUMHUKPOOHYIO0 3((HEKTUBHOCTH MEPOIICHEMA U J10-
pHIIEHEMa B OTHOILECHHUH IITAMMOB, IPOLYLIUPYIOIINX
kapOarieHemasbl. JlocTarouHo BEICOKOH 3 (heKTHBHO-
crbio (12,20 %) obnamanu koMOuHauH nedonepazon/
CynbOaKTaM WM KapOameHeM + KO-TPHUMOKCa3odl,
KOTOpble HazHayaiauck 19,51 % nanuentoB. Ctout
OTMETHUTb, UTO TepareBTHIeCKui 3P PeKT KOMOMHAITUH
KapOareHeMOB ¢ aMUKAIIMHOM WJIM BAHKOMHUIIMHOM/
JIMHE30JIUIOM He mpeBbIan 7 %, 4To 00ycIOBICHO
BBICOKOI pacrpoCTpaHEeHHOCTHIO MAaHPE3UCTEHTHBIX
rpaMOTPULIATENIbHBIX MUKPOOPraHu3MoB. [Ipu iuxo-
pazke, COXpaHsIOIeNcsl WM TOBTOPHO BO3HUKIICH
Ha QoHE JIeUeHHsI aHTHOMOTHKAMU IINPOKOTO CIIEKTPa
JeCTBYSL, SMIMPUUECKU Ha3HAYaIach IPOTUBOTPUO-
KOBasi TepaIlusl.
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Oo6cy:xneHue

Bnenpenne coBpeMeHHBIX MPOTOKOJIOB XUMHUO-
Tepanuy W pacllipeHre apceHaya MpenapaToB s
aJIEKBaTHOW COINPOBOJUTEIBHOMN TEpanuu MO3BOIHIN
YAYYIIATE PE3YNbTaThl JIEUEHUsI OOJIBHBIX OCTPBIMHU
neiikozamu. Haunnasa ¢ 1992 r. Poccuiickoit uccine-
JIOBaTEILCKOM TPYIION 10 JedeHnto 00mpHbIXx OMJL
BBITTOJTHEHO 6 paHIOMU3NPOBAHHBIX MHOTOIIEHTPOBBIX
WCCIIEIOBAHUH, 110 Pe3yJIbTaTaM KOTOPBIX ITOKa3aTeib
S-nerHeit obmielt BekuBaeMoctu (OB) yBenmuuiics ¢
20 o 33 % u 5-neTHel Oe3penuMBHON BEIKHBAEMO-
cti — ¢ 25 10 37 %. Y 6onbubix OJIJI u3mMeHenune me-
TOJIa ITUTOCTATHYECKOTO BO3IEUCTBHS C UMITYJILCHOTO
BBICOKO/IO3HOI'O Ha HEMHTEHCUBHOE, HO MOCTOSHHOE
HenpepbIBHOE MpuBesio npu npotokose OJIJI-2009 k
10-nerueit OB, paBHoii 50 %, npu npotokone OJIJI-
2016 — x 4-netneit OB, paBuo#t 58 % [8]. Bmecte ¢
TEM, 4aCTOTa MH()EKIIMOHHBIX OCIOXKHEHUI 0CTAeTCs
BBICOKOM, OHU 3aHUMAIOT JIMJIMPYIOIINE TO3ULINU Cpe-
JI1 TIPUYHH JICTAIBHOCTH Ha dTare WHIYKIIMOHHOTO
nedyenud. [IpoBeieHHBIH PETPOCTIEKTUBHBIN aHAIU3
pe3ynbraroB jedenus 0onbHBIX OJI B peruoHaibHON
KJIMHUKE [TOKA3aJ1, YTO PaHHS JIETaIbHOCTh MAI[UEHTOB
¢ OMJI cocrasmsiet 20 %, ¢ OJIJT — 30 %. Haubonee
BBICOKAsi BEPOATHOCTH JIETATHHOTO MCXOAa HabIro-
JlaeTcs pU Pa3BUTHU MHPEKIMH KPOBOTOKA, 00IIast
YacTOTa KOTOPBIX B HAIlIEM HCCIIEJOBAHUM COCTaBHIIA
16,43 %. Obpamiaet Ha ceOs BHUMaHHUE KpaiiHEe BBICO-
Kasi JIETAIbHOCTH P PAa3BUTHUHU CEMTUYECKOTO IIIOKA
(83,3 %). 1o pe3ynpTaraM pa3InIHBIX UCCIICTOBAHIIA
4acTOTa HHPEKIUH KPOBOTOKA Y OHKOTEMATOIOTHYE-
CKUX MMAIEHTOB, OJYYaBIINX JIEYEHHE MO pa3INYHbIM
poToKosIaM, BapbupyeT oT 10 10 38 %, neTansHOCTb
MIPY Pa3BUTHHU CENTHYECKOTO IIOKa JocTuraer 55 %
[1]. Ilpu 3TOM Hanboee YacTo MHMEKIIUU KPOBOTOKA
peructpupytores y 6oapabix OMJI [9].

BHenpenue npoTokosIoB JIe4eH s Ha OCHOBE I'MITO0-
METUIIUPYIOIIMX areHTOB (5-a3alUTHANHA) TO3BOJIHIIO
YMEHBIIUTh 9aCTOTy WH(MEKIIMOHHBIX OCIIOKHEHUH
3a CUET COKpAIIEHHUS MEePHoia MHEITOTOKCHYECKOTO
arpaHy’soIMTO3a, O YeM CBUIETENILCTBYIOT PE3Y/IBTaThI
HACTOSIILIETO HCCIIEA0BaHMSI, TOKAa3aBILNE JOCTOBEPHO
MEHBIIYI0 4acToTy (heOpUIbHONH HEHTPOTICHUH, He-
KPOTHYECKOW YHTEPOTIATHH U CeTicrca y OOIbHBIX, TTO-
JIy9aBIINX KYPChI C 5-a3allUTUANHOM, T10 CPABHEHHIO C
OosbHBIMH, TIOTy4aBIIMMU Kype X T «7 + 3», y KoTO-
PBIX MeIuaHa MPOJIOJDKUTEIFHOCTH arpaHyJIoIUTo3a
onu1a gocroBepHo Boimie (9 vs 0 mueit, p<0,001). B
MIPOAHAIN3NPOBAHHOMN BEIOOPKE JUTUTETHHOCTD MUETIO-
TOKCHYECKOTO arpanysIouTo3a Obula 3HAYNMO BBIIIC
MOCJIE TIEPBOTO MHYKIIMOHHOI'O Kypca I10 CPaBHEHHIO
C KypcaM# KOHCOJHJIAIINH, 9TO OOBSICHAET BBICOKHIMA
moKasareib panHei seranbHocTH (20 %) pu o01Iei
JETaIbHOCTH, paBHOH 36,67 %.

B uccnemosannu C.D. Dinardo et al. mokasano,
yT0 yacrora Herrporenu I crenenn (<1000-500 B
1 Mki1) y 60mpHEIX OMJI, MOTy4YaBITUX TEPAIHIO TI0
MIPOTOKOJIY a3al[UTUINH U BEHETOKJIAKC, COCTABISET
42 %, npu 5TOM yacToTa (heOpHILHOI HEUTPOTICHNH —
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30 %, naeBmonuu — 17 %, cerncuca — 6 % [10]. B nc-
cienoBannu A.H. Wel et al. mokasarens J1eTaabHOCTH
B niepBble 30 1HEH pU NPUMEHEHUH 3TOTO MPOTOKOIA
nedeHns coctaBmi 6 % [11]. AHanm3 NCXOIOB JICUSHNS
BIIEPBBIC AUATHOCTHPOBAHHBIX O0ITBHBIX OMJI 60—75
JIET 1TOKAa3aJl, YTO MPUMEHEHHE IPOTOKOJIA a3al[UTHANH
Y BEHETOKJIAKC B KQUYECTBE MHIYKIIMOHHON Tepariy B
JTAHHOM KOTOpTE, HECMOTPS Ha JOCTOBEPHO MEHBIIYIO
4acToTy pa3BUTUs (eOPHILHON HEUTPONICHUN U WH-
(DEeKIIMOHHBIX OCJIOKHEHHI, CONIPOBOXKIIACTCS CTaTH-
cTUuecku MeHbliel menuanoit OB — 10 vs 22 mec npu
IPUMEHEHUH CTaHAAPTHOTO IpoTokona 7 + 3 [12].
[[Iupokoe mpUMEHEHHE 3TOTO MPOTOKOJIA Y JIMIL
Moioxe 60 JeT B HallleM HCCIeOBaHUH OBLIO 00Y-
cnosneHo nanaemuet COVID-19, npu kotopom ajis
MHUHUMH3AIUN PUCKA OCIIOKHEHWH M COKpAIICHHS
HaXOXKJICHHUS B CTAIlMOHAPE PEKOMEHIOBATINCH PEIKH-
MBI HU3KOW WHTeHCHBHOCTH [13]. OgHako BIusSHEE
TaKOTO MO/IX0/a Ha TOITOCPOYHBIN TPOTHO3 OCTACTCS
HESICHBIM U TpeOyeT IOMOTHUTEBHBIX NCCIIeIOBAHMN
rpu 0oJIee UIUTENBHBIX CPOKaX HAOTFOICHMSL.
Cpean 3THOJOTHYECKUX (PAKTOPOB y OOIBHBIX
C 3MM30aMU WH(PEKIIMOHHBIX OCIOKHEHUH Hanbo-
Jiee 4acTO PETUCTPUPOBAIHCH TPaMOTPHUIIATEIbHBIC
Mukpoopranu3msl (60,14 %), B yacTHOCTH OaKTepUN
ceMmeiicTBa Enterobacteriaceae, 9T0 coTiacyercs ¢
JTAHHBIMH KaK OT€UECTBEHHBIX, TaK U 3apYOEKHbBIX HC-
caenoarenei [14—16]. HactoTa AeTEKIIUU U30JITOB
Klebsiella spp. v Escherichia coli, npoayuupyommx
BJIPC u MBJIL, xoTopbie sBISIOTCS TII00ANBHON TIPO-
OneMol 37paBOOXpaHEHHUs, B HAIIEM HCCIICIOBAaHUH
cocrasuna 16,01 u 12,45 %. Ilo pesynsraram Poc-
CHICKOTO KPYITHOT'O MHOTOIIEHTPOBOTO HCCIICOBAHHS
y OOJBHBIX C TeMaTONIOTHYECKUMH 3a00JIeBaHUSIMHU
OTMEUYEHO 3HAYMMOE YBEIINICHUE YACTOTHI BBISIBIICHHS
Klebsiella pneumoniae ¢ mpoayKuei kapoarmenemas
¢ 2 no 27,1 % (p<0,001) mpu cpaBHEHHH JAHHBIX
2003—-10 u 2011-18 rr. [17]. Bo3amoxHOCTH TEpa-
Uy WHQEKIHH, BBI3BAHHBIX YHTEPOOAKTEPUSIMU C
NpoAyKIHeH kapOaneHemas, BeCbMa OTPaHHYCHBI.
Pesynbrarel uccienoBaHuil, paHee MPOBEICHHBIX Y
OHKOT'€MAaTOJIOTHYECKHUX OOJBHBIX, CBU/ICTEIIBCTBYIOT
0 BBICOKOM CTETIeHH PE3UCTEHTHOCTH 3THX MHKPOOpTra-
HU3MOB K nmurieHemy (40 %), meponieHemy (68,3 %),
xomuctury (38 %), amukaruny (46,7 %). I1o Hammm
JTAaHHBIM, KOMOWHAITHS KapOarieHEMOB C aMHKAITHHOM
obuta 3 dexruBHa y 7 % OOJIBHBIX, YTO MO3BOJISICT
MIPEATONIOKUTH HEJIOCTATOYHY IO IMarHOCTUKY KapOa-
MEHEMYCTOHYMBBIX MUKpOOpPranu3MoB. Hanbomnpmei
3¢ (HEeKTHBHOCTHIO 00J1a1alIi CXEMBbI, BKIIFOUAIOIIUE
JBa KapOareHeMa U KO-TpUMOKca3oll. JlocTmkeHue
KinHIYeckoro s dexra 3aduxcuposano B 17,7 u
12,2 % cimyuaeB COOTBETCTBEHHO. /|0 IMpOKOro BHeE-
JPEHUs B KIIMHUYECKYIO IPAKTUKY TaKUX ITPETIapaToB,
Kak medrazuaum/aBudakTam, CauTaaoCh JOITy CTHMBIM
HazHaueHHUE JBYyX KapOareHeMOoB, IIPU KOTOPOM dpTa-
TIEHEM TIEPBBIM MTO/IBEPTaeTCs THAPOIN3Y BCIIE/ICTBHUE
Oonbiieit ahpduHHOCTH K KapOaneHemaszam [17].
JlaboparopHoe MOATBEPKICHHUE AHAarHo3a Ipuo-
KOBOW MH(EKIMHU HEPEeaKO 3aTpyaHeHo. B Hamem
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UCCIIeIOBAaHUM 4acToTa JAeTekuuu rpudoB Candida
spp. 1 Aspergillus spp. N3 TOCEBOB CIU3UCTHIX 000-
JIOUEK HOCA, JKEJIyAOYHO-KUILIEYHOTO TPaKTa U MOYH
He npeBbimana 10 % B o01iei cCTpyKType MUKPOOHO-
JIOTUYECKUX HccieoBaHUM. [[aHHbIe JuTEepaTyphl
CBHJICTEITLCTBYIOT O TOM, YTO KOJIOHH3AITHS CITU3UCTHIX
000JI04YeK JKEeITYJOYHO-KUIIIEYHOTO TPaKTa SBISIETCS
BeAyIIUM (DaKTOPOM pHCKa KaHIUJAEMUH, JJISI KOTO-
poli XapaKTepHBI BBICOKHE MOKA3aTeIH JICTaIbHOCTH
[18]. B Hamem nccienoBanuu BepuGUIMPOBAH OJUH
Cilydail KaHIUIEMHH, YCIICIIHO pa3peluBIIeHcs pu
Ha3zHaueHuH amdorepunrHa B.

ITpu ananu3e cTpyKTypbl HHPEKLINOHHBIX OCIOXK-
HEHMH OKA3aHO, YTO HEKPOTHUYECKas SHTEPONaTHs
¥ CTOMAaTHT JIOCTOBEPHO Hallle BCTPEYAIOTCS CPEAH
6ompHBIX OMJI 110 cpaBHeHuIO ¢ 6oapHBIMU OJ1J1, uTO
TaKkxke 00yCIOBIECHO Oojee UIMTEIBHBIM IEPHOIOM
MHEJIOTOKCHYECKOT0 arpanysonuTosa. M3sectHo, 4to
MCTOYHUKOM MHOTHX TPaMOTPULATENbHBIX IATOI€HOB
SBIISICTCSI JKEITYIOYHO-KUIICYHBIN TPaKT, a HEUTPO-
MEeHHUs, KaK MPaBUIIO, aCCOLMUPYETCS ¢ MH(EKLUECH,
BBI3bIBAEMOM I'PaMOTPULATECIBHBIMH MAJOYKAMHU U
TPaMIIOJIOKUTETFHBIME KOKKamu [19]. OmauM u3
(haKTOpPOB PHCKA, MOBBIMIAIOLUINX BEPOSITHOCTb pa3-
BUTHSI MH(EKITHOHHBIX OCIIOKHEHNH, 00y CIOBIEHHBIX
rpaMOTPHUIIATEIEHBIMU OAKTEPUSIMU, SIBISIOTCS T10-
BPEKICHHS KOKH U CIIM3UCTBIX 000JI0YEK POTOTIIOTKH
1 KEITYJI0YHO-KHIIEYHOTO TPaKTa, KOTOPbIEC BO3HHUKA-
toT Ha (one HerTporieHuu [20]. MyKo3UT U HEKpO-
TUYECKasi SHTEPONAaTus, Pa3BUBILUECS BCIEACTBHE
XUMHOTEPANUH, MOTYT CHOCOOCTBOBATh acHHUpaluu
COZIEP’KMMOTO POTOIVIOTKU U TPaHCIOKaluy OaKkTepuit
gepe3 MOBPEKICHHYIO CIIM3UCTYIO KUIIeTHuKa [21].

3akiiroueHue

ITo pe3ynbraram MpOBEAEHHOTO HCCIIETOBAHUS
MoKa3aHa BbICOKasi paclpOCTPaHEHHOCTh IPaMOTPH-
HaTeIbHBIX OaKTepUaIbHBIX MHPEKIUH Y OOIbHBIX
OCTPBIMH JICHKO3aMH, MOJTYYaroluX HPOTrpaMMHOE
JieYeHHE B YCIOBHUSIX MHOTONPOQHUIBHOTO CTALNO-
Hapa. OOpaiaer Ha ce0s BHUMaHHE HEJOCTAaTOYHAsS
3 PEeKTUBHOCTH Tepanny KapOareHeMaMy KaK B MOHO-
PEKHUMe, TaK U B KOMOMHALUY C aMUHOIIIMKO3U JHBIMU
npenaparamu, 4To oOyCIJIOBJICHO CEIEKLUEH MoIupe-
3MCTEHTHBIX IITAMMOB HO30KOMHAaJIbHBIX MHKPOOPTa-
HU3MOB. TsDKenoe TeueHue NaHHBIX MH(QEKIMOHHBIX
OCJI0KHEHUH SIBIISIETCS OCHOBHOW IIPUUYUHOM JI€TaIb-
HocTH 60s1bHBIX OMUJI B epro MHIYKIUH PEMHUCCHH.
VYCTaHOBIIEHO, YTO Pa3BUTHE CENTUYECKOTO IIOKA B
80 % IpUBOJUT K JIETAILHOMY HCXOY, YTO, BEPOSITHO,
TpeOyeTr paHHel WHTEHCU(UKAIUH aHTHOAKTEPH-
anpHOU Tepanuu. [IpuMeHeHrue HU3KOMHTEHCUBHBIX
MPOTOKOJIOB, CONEPKALINX KOMOMHAIMIO IMIIOMETH-
JUPYIOMKX TPErnapaToB U BEHETOKIAKca, TO3BOJISET
CHHM3HTH YaCTOTy Pa3BUTHSI HMHOEKIIUOHHBIX OCIIOXK-
HCHHUN U CBA3aHHOM C HHUMH JICTAJBbHOCTH, OJHAKO
JIOTOCPOYHBIE TIPOTHO3bI BEIOOpA TAKOW TaKTHKH B
OTHOULICHUH MOJIOJBIX MTAIUEHTOB OCTAIOTCS HESICHBI-
MU U TpeOyIOT ajbHEHIIero n3y4eHusl.
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CERVICAL CANCER DEMYSTIFIED: EXPLORING
EPIDEMIOLOGY, RISK FACTORS, SCREENING,
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Abstract

Cervical cancer remains a significant global health challenge, particularly in low- and middle-income countries
where access to preventive measures and early detection is limited. This review aims to summarize current
evidence on cervical cancer prevention, screening, and treatment, emphasizing the emerging role of artificial
intelligence (Al) in improving diagnostic and therapeutic approaches. Material and Methods. A comprehensive
literature review was conducted using peer-reviewed articles from Google Scholar, PubMed, and Scopus.
The search focused on human papillomavirus (HPV) vaccination, cervical cancer screening methods,
treatment strategies, and Al applications in cervical cancer management. Results. Despite advancements
in prevention and early detection, cervical cancer remains a leading cause of cancer-related mortality in
women, particularly in underdeveloped regions. Screening methods such as Pap smears, HPV DNA testing,
and visual inspection with acetic acid (VIA) have been instrumental in reducing incidence rates in developed
countries. Additionally, HPV vaccination programs have significantly decreased the prevalence of high-risk
HPV infections, contributing to a decline in cervical cancer cases. However, disparities persist due to limited
healthcare infrastructure and access to routine screening. Al-driven technologies, including deep learning
algorithms and machine learning models, are emerging as valuable tools in cervical cancer detection, risk
assessment, and treatment planning. These innovations have the potential to enhance diagnostic accuracy,
reduce human error, and improve patient outcomes, particularly in resource-limited settings. Conclusion. The
integration of HPV vaccination, advanced screening techniques, and Al-based diagnostic tools represents a
transformative approach to cervical cancer prevention and management. Addressing healthcare disparities
through the implementation of these innovations is essential for achieving equitable global cervical cancer
control. Future research should focus on optimizing Al applications for broader clinical use and ensuring
accessibility in low-resource regions.

Key words: cervical cancer, early detection, treatment, HPV vaccination, artificial intelligence.
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AHHOTauuA

Pak werikn matku (PLLM) ocTaeTcsi cepbesHoii rmobansHoi npobnemon 34paBooxpaHeHmnsi, 0COBEeHHO B CTpaHax
C HU3KMM 1 CPELHMM YPOBHEM [,OX0Aa, e AOCTYN K NPOUNakTUYECKMM Mepam U paHHEMY BbISIBIIEHUIO Orpa-
Hu4yeH. Llenb nccenepnoBaHus — 0606LWMTb TEKYLLME NUTEPATYPHBIE AAHHBIE O NPOUNAKTUKE, CKPUHUHIE 1
NeYeHnn paka LenKn MaTku, C akLLeHTOM Ha pacTyLLy porib UCKYCCTBEHHOrO MHTennekTa (VW) B ynydiueHun
3p(PEKTMBHOCTN METOA0B AnarHocTuku 1 nevermns PLUM. MaTtepuan u metoabl. [poBeaeH 0630p nuteparypbl
C “cnonb3oBaHMEM peLeH3npyemblix ctater 3 Google Scholar, PubMed 1 Scopus. Mowck 6b1n cocpenoTodeH
Ha CTaTbsX, MOCBSALLEHHbIX BaKLIMHALIMU NPOTMB BMpYca nanunniomel Yenoseka (BMY), meTogam ckpyHuHra paka
LUEeNKN MaTKu1, cTpaTernsam nedeHnsi n npyumeHeHunio NN B neyeHun paka wenkn matkn. Pesynbratbl. Hecmo-
TPSi HA IOCTMKEHNS B MPOOUNAKTMKE Y PaHHEM BbISIBNEHWUU, PaK LLIENKN MaTKW OCTAaeTC OCHOBHOW NPUYMHON
CMEPTHOCTM OT paka Y >XeHLLMH, 0COOEHHO B cnabopasBuThbIX permoHax. Takue MeTofbl CKPUHUHIA, Kak MasKu
ManaHukonay, Tectupoanve JHK BIMY v BU3yanbHbIi 0CMOTpP € ykcycHol kucnoTon (VIA), cbirpanu BaxHyo
porb B CHUXXEHMM NokasaTenel 3aboneBaemMocTu B pa3BuTbIX cTpaHax. Kpome Toro, nporpamMmmbl BakLMHaLMK
npoTtus BlMNY 3HauMTENbHO CHU3UAM pacnpoCTPaHEHHOCTb MHAeKLMn BIMY BbICOKOrO OHKOreHHOro pucka, YTto
cnoco6CTBOBANo CHeHMIO 3abonesaemocTtu PLLIM. TexHonorum Ha ocHose U, Bkntoyas anroputmel rny6okoro
06yyeHus 1 Mogenu MalUMHHOTO 0ByYeHUst, CTAHOBSATCS LIEHHBIMU MHCTPYMEHTaMM B BbISIBIIEHWM paka LUENKN
MaTKK1, OLEHKe puUcKa U MraHUMpoBaHUM fedeHns. ST MHHOBALMM MOTYT MOBLICUTL TOMHOCTb AUArHOCTUKM,
COKpaTuUTb YenoBeyeckre OLWNOKN 1 yryyLlnTb pesynsTaTbl NeYeHnsi, 0COOEHHO B YCMOBUSIX OrpaHUYEHHbIX
pecypcoB. 3akntoveHue. ViHTerpaums BakuuHauum npoTvs BIMY, nepeoBbix METOA0B CKPUHMHIA U AUATHOCTYKM
Ha ocHoBe MW npeacTtaBnsieT cobol achdeTUBHLIN Noaxod K NpodunakTuke 1 fevYeHnto paka LWeky MaTku.
Bynyuimne nccnenoBaHus 4omkHbl ObiTb COCPEAOTOYEHBI HA onTuMM3aLmMn MmetonoB VW ans 6onee LwumMpokoro

KINMMHUYECKOro MCMonb3oBaHms 1 obecrneyeHuns [OCTYNHOCTU B PErmoHax ¢ HU3KMMK pecypcamu.

KnroyeBble cnoBa: pakK LWEeNKA MaTKK, paHHee BbiiBfieHUe, fnevyeHue, BakuMHauusa npotus BIMY,

VICIWCCTBeHHI:Iﬁ WUHTEeNNeKT.

Introduction

Cervical cancer is a significant health issue for wom-
en globally, especially in underdeveloped countries [1].
It has a high death rate in countries with a low Human
Development Index (HDI) [2]. Cervical cancer begins
in the cervix due to abnormal cell growth, potentially af-
fecting surrounding tissues and organs. The risk increases
with human papillomavirus (HPV) infection. Symptoms,
such as irregular menstruation, weight loss, pelvic pain,
and vaginal discharge, appear after the cancer has pro-
gressed [3]. This review will provide comprehensive
insights into cervical cancer’s risk factors, screening
methods, preventive measures, and treatment strategies
by analyzing previous literature (Table).

Cervical Cancer Subtypes

Understanding cervical cancer rates requires
knowledge of its histological subtypes, mainly sq-
uamous cell carcinoma and adenocarcinoma. Early
detection is critical, and the effectiveness of screening
varies by subtype [4]. Pap smears can detect squamous
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cell carcinoma but not adenocarcinoma due to their
location in the upper endocervix. HPV detection is
more effective for adenocarcinoma [5]. Studies indi-
cate squamous cell carcinoma accounts for 82.72 %
of cases, while adenocarcinoma comprises 12.18 %.
Squamous cell carcinoma is more prevalent in sub-
Saharan Africa and South-Central Asia [6].

Epidemiology Overview

Cervical cancer is one of the most common cancers
in women and the second-leading cause of cancer
deaths globally. Annually, 529,000 new cases are
reported, predominantly from underdeveloped coun-
tries, resulting in approximately 275,000 deaths. The
prevalence rate is 11.7 %, with higher rates in Saharan
Africa (24.0 %), Europe (21.4 %), and Latin America
(16.1 %). Developed countries have seen an 80 %
decline in cases due to adequate screening and vac-
cination programs, whereas developing countries face
higher incidence and mortality rates due to inadequate
healthcare infrastructure [7].
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Table/Tabnuua

List of cervical cancer prevention, screening, and treatment techniques
MeToabl NpoMNaKTUKKN, CKPUHUHTA U NTIeYEeHUs paKa ek MaTKu

Prevention/IIpodunakruka

Primary prevention/
IMepBuuHas npopuIaKTHKA
Knowledge/
3HaHus
Awareness/
OCBEIOMIICHHOCTD
Vaccination/
Bakuunamus
Secondary prevention/
Bropuunas npoduiaktuka
Early detection and screening/
PanHee BbISBJIEHHE ¥ CKPUHUHT
Tertiary Prevention/
Tperuunas npoQuiaKTuKa
Treatment/

Jleuenne
Rehabilitation/
Peabunuranus

Screening/CKpHUHUHT

Pap smear/Ma3zok [lanannkonay
HPV detection test/

Tect Ha BeisiBneHne BITY
Visual testing methods/
BusyaibHbIe METOBI TECTHPOBAHHS
VIA and VILI/
BusyanbHblif 0cMOTp IIEHKH MaTKU C
MOMOII[BIO YKCYCHON KHCIIOTBI W/HJIH C
MOMOIIbIO0 pacTBOpa Jlrorosns
Computer-aided systems/
KoMIbIOTEpHBIC CHCTEMBI
Colposcopy/
Konpnockonus
Conization/cone biopsy/
Konwuzanus
Nanotechnology/HaHoTexHomorun
Deep learning and Machine learning/
I'my6oxoe oOyueHne U MalIHHHOE 00yUe-

Treatment/JIeuenue

Surgery/
Onepanust
Radical hysterectomy/
PajiukanbHast THCTEPIKTOMHSI
Robotic surgery/
PoGoTusupoBanHas XUPyprus
Radiotherapy/Pannorepanus
Intensity-modulated radiotherapy (IMRT)/
VHTEHCUBHO-MOYIMPOBAHHAS JIyUeBasi TEPAIUs
Image-guided brachytherapy/
BpaxuTepanus 101 BU3yaabHbIM KOHTPOJIEM
Brachytherapy/
Bbpaxurepanus
External beam radiotherapy/
JIMCTaHIIMOHHAs JIyYeBast TEPAIUs
Chemoradiation/
XUMHOPAANOTEPATTHS
Chemotherapy/

HUC

Note: created by the authors.

Ipumeyanne: Tabnua COCTaBICHA AaBTOPAMH.

Prevalence of Cervical Cancer

in Developing Countries

Cervical cancer is more common in developing
countries, accounting for 85 % of cases. Survival
rates are lower due to poor infrastructure and health-
care facilities. In Asian countries like Pakistan, India,
Bangladesh, and Iran, cervical cancer remains a major
issue. In 2007, 90,708 cases were reported in India,
with 126,000 new cases annually [8]. China and India
report 80 % of cases [9]. In 2010, 528,000 cases were
reported globally, with 266,000 deaths. Cervical cancer
causes 12 % of all female cancer cases in underdevel-
oped countries [10]. The incidence rate is highest in
the Caribbean, South and Central America, South Asia,
and Sub-Saharan Africa [11].

Cervical Cancer in Pakistan

Gynecological cancers are a significant health con-
cern for women worldwide, with varying rates due to
factors like lifestyle, genetics, and socio-economic sta-
tus. While cases are decreasing in developed countries
due to effective screening and vaccination programs,
cervical cancer remains a major problem in Pakistan. Ep-
idemiological data is inconsistent due to poor reporting
[12]. In 2002, WHO reported a prevalence of 0.009 %
(9/100,000), increasing to 0.019 % (19.5/100,000)
by 2008. The mortality rate is high, with 20 deaths
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Xumuorepanus
Anti-angiogenic treatment/
AHTHAHTHOTEHHAs! Tepamus

Targeted therapy/
Taprernas teparus
Immunotherapy/
HmmyHOTEpanus

daily. By 2030, WHO predicts 500,000 deaths, 98 %
in developing countries like Pakistan [13].

Crucial Risk Factors

The main cause of cervical cancer is HPV, which
is transmitted through sexual intercourse [14]. Risks
increase with multiple partners, early marriage, and un-
protected sex. Other risk factors include an unhealthy
lifestyle, a lack of exercise, and contraceptive use.
Consuming foods rich in antioxidants and vitamins,
like vegetables, seafood, nuts, and fruits, can reduce
the risk [15].

Early Detection:

Shield Against Cervical Cancer

Early detection is the key to reducing cervical
cancer mortality. Screening tests, such as the Pap
smear and HPV DNA testing, are tailored based on
age (younger women may start with Pap smears, while
older women may undergo both Pap smears and HPV
testing), specific risk factors (e.g., HPV exposure,
immune status), and medical history (e.g., previous
abnormal Pap results or family history of cervical
cancer) [16]. Developed countries have seen decreased
mortality due to effective screening while developing
countries face challenges due to inadequate healthcare.
Affordable and accessible screening tests are needed
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in low-income countries [17]. This review covers
basic and advanced detection techniques presented
in Figure 1.

A Papanicolaou Smear (Pap smear) pap smear is
a reliable and common method for detecting cervi-
cal cancer. Despite the potential for human error, it
remains a widely used detection strategy [18].

HPV types 16, 18, and other high-risk strains are
responsible for approximately 70 % of cervical cancer
cases worldwide. HPV DNA testing is recommended
for detecting these specific strains in women aged
25-74[19].

VIA (visual inspection with acetic acid) and VILI
(visual inspection with Lugol’s iodine) are used to
detect abnormalities in the cervix [20].

Colposcopy involves magnifying the cervix to ob-
serve abnormalities, in which a speculum is inserted
into the vagina and the area of the cervix or vagina is
magnified, so then the doctor can easily observe any
change or abnormality [21]. To increase the rate of sur-
vival from cervical cancer, it is important to detect the
disease at an early stage. Early detection is crucial for
survival, with developing countries facing high mortal-
ity due to late diagnosis and inadequate healthcare. A
study by J. Lu et al. (2020) also emphasized that early
detection is the key to reducing the rate of cervical
cancer mortality all around the world [22].

Conization, or cone biopsy, is another early de-
tection technique for observing abnormalities in the
cervix [23].

Nanotechnologies such as nanoparticle-based
biosensors, including gold nanoparticle sensors, are
being explored for their potential to detect HPV with
high sensitivity and specificity [23].

Deep learning and machine learning algorithms
analyze large datasets, including histopathological im-
ages and cervical cell samples, to detect abnormalities.
However, challenges such as ensuring high-quality
data and the need for large, well-annotated datasets
for training these models remain major hurdles. These
algorithms have the potential to be used for cervical
cancer detection in the future, but before utilizing
these modern techniques, further research must be
conducted to ensure the efficiency of these new detec-
tion strategies [24].

Commonly used CAD systems for cervical cancer
detection include Dynamic Spectral Imaging System
(DYSIS), which helps automate the detection process
and reduce human error. Computer-aided diagnostic
[25].

Conquering Cervical Cancer:

Treatment Breakthroughs

There is always a need to develop novel techniques
for early detection and treatment of cervical cancer
to reduce the mortality rate. However, 80 %95 % of
cervical cancer cases can be cured with chemotherapy
or surgery, but the treatment of this metastatic disease
remains a challenge [26]. Research is focused on on-
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HPV detection

Fig. 1. Screening and Detection Methods for Cervical Cancer.
Note: created by the authors
Puc. 1. MeTogbl CKpUHWMHra 1 ANarHOCTVKW paka LUENnKN MaTKu.
[MprmevaHve: pucyHOK BbINONHEH aBTopamm

cogenes and their role in cervical cancer [27]. Studies
suggest that oncoproteins can play an important role in
inducing or maintaining a specific malignant pheno-
type. When cervical cancer occurs, numerous abnor-
mal changes also occur, which can alter or disrupt the
control of the cell cycle, the immune response against
tumor formation, and changes in gene and microRNA
expression [28]. This review covers common and ad-
vanced treatment strategies presented in Figure 2.

Surgical treatment is the primary method for man-
aging early-stage cervical cancer [29].

Radical hysterectomy is a successful surgical strate-
gy, but to achieve a good survival rate, the patient must

d .'c .
©ee
; t,‘

Fig. 2. Current Treatment Options for Cervical Cancer.
Note: created by the authors
Puc. 2. CoBpemeHHble BapuaHTbl fIe4eHUs paka LUenku MaTKu.
[MpymeyaHne: pucyHOK BbINONHEH aBTOpamMu
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maintain a healthy lifestyle after the operation [30].
Most cervical cancer cases are reported in females
at a young age. Trachelectomy, laparoscopic radical
hysterectomy, and robotic surgery are used to preserve
fertility. Recovery after operation and oncological
safety can be maintained by laparoscopic radical hys-
terectomy. Assessing the lymph nodes can reduce the
need for an unwanted lymphadenectomy [31].

Robotic surgery is widely used for early-stage
cervical cancer, offering fertility preservation options
for young patients [32]. Many female reproductive
cancers are being treated and managed by robotic sur-
gery. Young female patients with cervical cancer want
to preserve the fertility option to have children in the
future. For this purpose, trachelectomy, laparoscopy,
and robotic surgery techniques are used. However, it
is necessary to conduct more research to ascertain the
sensitivity and feasibility of such methods [33].

Radiotherapy is a major treatment method, in-
cluding intensity-modulated radiotherapy (IMRT),
image-guided brachytherapy, and chemoradiation
[34]. In the 20th century, concurrent chemotherapy
with radiotherapy was introduced, which improved
the rate of cervical cancer survival [35].

Intensity-Modulated Radiotherapy (IMRT) is a
kind of radiotherapy that can be used to determine the
dose of radiotherapy, and gastrointestinal toxicity can
also be reduced by IMRT [36].

With the help of image-guided brachytherapy, it is
easy to determine the volume of high doses needed to
treat tumor extension [37].

To manage and treat cervical cancer, brachytherapy
and external beam therapy are common techniques.
Brachytherapy can be performed as a preoperative
technique [38].

For the treatment of advanced tumors, chemoradia-
tion is used with the boost of brachytherapy [39].

Chemotherapy is common for advanced cervical
cancer treatment, with concurrent chemoradiation
improving survival rates [40]. 30—40 % of patients with
advanced stages are unable to get complete results,
which is why taking alternative approaches is required
for the improvement of outcomes for each patient.
Survival of metastatic and recurrent cervical cancer is
improved by bevacizumab treatment. Bevacizumab is
an inhibitor that inhibits vascular endothelial growth
and is used along with chemotherapy. Further research
is required to determine the effects of adjuvant chemo-
therapy in patients with stage [II-IVA. Other studies
are also on their way to develop new agents that can
be used to target molecular pathways [41].

Angiogenesis is the process in which new blood
vessels are developed, which can play an important
role in the development of cervical cancer. Anti-
angiogenic treatments, which regulate proangiogenic
factors such as platelet-derived growth factor and
vascular endothelial growth factor, are primarily used
in the treatment of advanced cervical cancer [42].

Several studies are being conducted for the devel-
opment of new treatment methods, including antibody-
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Fig. 3. Cervical cancer prevention includes three approaches:
primary prevention, secondary prevention, and tertiary
prevention. Note: created by the authors
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drug conjugates, vaccines, and immune checkpoint
inhibitors, showing promising safety and efficacy
results [43].

Preventing Cervical Cancer:

Strategies for Protection

Cervical cancer prevention includes three ap-
proaches: primary prevention, secondary prevention,
and tertiary prevention (Fig. 3).

Primary Prevention

To prevent cervical cancer, knowledge and aware-
ness about sexually transmitted human papillomavirus
(HPV) are important. HPV infection can be prevented
by vaccination. As HPV is the main cause of cervical
cancer, it is responsible for developing many changes
in the cervix, which eventually lead to cancer. In 2006,
the first vaccine for cervical cancer prevention was
licensed, named Gardasil, and developed in Pennsyl-
vania [44]. This vaccine is effective against different
types of HPV, which include HPV 6, 11, 16, and 18.
Another vaccine, Cervarix, was developed in 2009
in Belgium and is effective against HPV 16 and 18
[45]. Gardasil and Cervarix are prophylactic and now
available in more than eighty countries. HPV vaccines
such as Cecolin and Walrinvax have been registered in
China, while Cervavac has been registered in India. As
of August 2024, the WHO prequalified Walrinvax as
the fifth HPV vaccine, following prior prequalification
of Cecolin, Cervarix, Gardasil, and Gardasil-9. The
data confirms that these vaccines are safe and effective
in terms of preventing HPV infection [46].

The most successful results from vaccination are
reported in Australia, where cases of cervical cancer
decreased by a nationwide HPV vaccination campaign.
While vaccination campaigns have shown a reduction
in HPV infection rates, a decrease in cervical cancer
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incidence is typically observed after 15-20 years of
vaccination [47]. Recent advancements in HPV vac-
cination strategies include the approval of Cecolin®,
a WHO-prequalified vaccine, for use in a single-dose
schedule. This decision, based on new evidence,
enhances vaccine accessibility and sustainability,
particularly in low-resource settings. As of 2024, 57
countries have implemented single-dose schedules,
resulting in over 6 million additional girls being vac-
cinated in 2023. The adoption of this approach aligns
with WHO’s cervical cancer elimination target of
vaccinating 90 % of girls by 15 years of age and of-
fers a cost-effective alternative to two- and three-dose
regimens[48].

Secondary Prevention

Early detection of precancerous lesions is an im-
portant way to prevent cervical cancer. In secondary
prevention, asymptomatic patients must take detection
tests to prevent the spread of cancer. Detection tech-
niques such as Pap smears, HPV DNA testing, visual
inspection with acetic acid (VIA), and colposcopy
are crucial in identifying cervical cancer early and
reducing progression and mortality rates. The greatest
example of a decrease in cervical cancer occurrence
1s from Nordic countries. In these countries, cervical
cancer occurrence and mortality rates decreased by
10-80 % by introducing organized cervical cancer
detection methods [49].

According to the World Health Organization,
countries that are facing economic issues are unable
to provide screening tests for every female individual.
WHO recommended that in such countries, screening
tests be provided for women aged 35 years or older.
Women aged 35 or above should go for screening
every five years for a minimum of three times during
their whole life, which can help reduce cervical cancer
mortality in low-resource countries [50].

Tertiary Prevention

The purpose of tertiary prevention of cervical
cancer is to reduce disability and aid in rehabilitation.
As we know, it is easy to prevent the progression of
cervical cancer from precancerous lesions to invasive
ones through early detection and diagnosis. To manage
cervical cancer properly, cryotherapy and large-loop
excision of the transformation zone (LLETZ) is help-
ful. Cryotherapy is effective when the endocervix is
not damaged and only 1-2 quadrants of the cervix are
affected [51]. Whereas, LLETZ can be effective in the
treatment of the entire transformation zone. LLETZ
can also treat the lesion in the endocervical canal if
the lesion is not extended to 1 cm [52].

Cryotherapy is less complicated than LLETZ. In
the case of cryotherapy, watery discharge is observed
for about 3—4 weeks, while vaginal bleeding is rarely
reported. Cryotherapy is a simple procedure that does
not affect pregnancy or future fertility. Cryotherapy can
be performed by any gynecologist. However, in the
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case of LLETZ, it is necessary to provide an electri-
cal supply during the procedure, and the gynecologist
must be very skilled to carry out this procedure. After
the LLETZ procedure, blood discharge, cramps, and
pain in the abdomen were also reported. LLETZ can
also affect fertility in terms of causing preterm labor
or even infertility [53].

Use of Artificial Intelligence

for Cervical Cancer Screening and Diagnosis

In the world of modern technology, artificial intel-
ligence (Al) is an amazing breakthrough. Al is helping
human beings in various fields, including the field of
medical diagnostics. Al is helping in the screening and
diagnosis of cervical cancer. The use of Al is beneficial
in various ways; it reduces the need for professional
personnel and also reduces time consumption. Al use
also eliminates the risk of bias in the case of subjective
factors [54]. This review focuses on describing the role
of Al in cervical cancer screening and diagnosis.

Improving Screening Methods with Al

Al is now being used for the detection, diagnosis,
and treatment of cervical cancer. With the use of com-
plex algorithms, Al can extract features, recognize
images, and classify them automatically. The use of
Al is making screening and diagnosis methods more
accurate and also helping to reduce the problem of
limited human resources. Studies have confirmed that
the accuracy of screening and detection increases with
the assistance of Al. The rate of detection accuracy can
be improved by Al as compared to standard biopsy
results. A study was conducted on 700,000 female
individuals to determine the accuracy of Al-based
screening methods. In that study, Bao et al. conducted
a cytological system based on Al assistance. The re-
sults 0f 94.7 % of cases confirmed a 5.8 % increase in
sensitivity as compared to other conventional manual
reading methods [55].

For the detection of cancer or CIN, another study
was conducted to observe the CIN2 and CIN3+ rates.
The results showed that 92.6 % and 96.1 % detection
rates were observed for CIN2 and CIN3+, respec-
tively. These results confirmed that Al-based detection
methods are significantly more accurate than manual
reading methods. The main purpose of screening
methods is to differentiate between normal and can-
cerous lesions [56]. The screening methods focus on
normal, CIN1, CIN2, and CIN3+ lesions to determine
the severity of cervical cancer. When CIN2 or CIN3
lesions are observed in screening, treatment must be
started. For distinguishing low-grade or high-grade
lesions, Kim et al. designed an algorithm in which the
computer interprets the driven data. In the analysis,
they observed the texture and color of cervical cancer
images. Which provided 74 % and 90 % sensitivity and
specificity for the differentiation of normal, low-grade,
and high-grade cervical cancer lesions, respectively.
Thus, Al-based screening methods enhance the rate
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of accuracy and sensitivity for the determination of
cervical cancer as compared to normal conventional
methods [57].

Pros and Cons of AI Use

Every technique or procedure has its pluses and
minuses, as well as some limitations, so Al. Al has
helped the field of medical research and diagnosis in
various ways, like computing and analyzing images. Al
also enhanced the accuracy of screening tests. Al use
has made remarkable changes in the field of medical
research. With the help of Al-assisted results, doctors
are now able to make decisions easily without any
doubt, which also reduces the burden of work on them.
With the help of Al the need for technical experts is
also reduced, which can be helpful in screening and
diagnosing cervical cancer in low-resource countries
around the world. However, Al has some limitations
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COBPEMEHHbBIE NPUHUWUMNblI HEOAOQBLIOBAHTHON TEPAMNUU
PAKA NMPAMON KULLKWU

A.M. Kapauyn'2, [1.B. CamcoHoB'?, C.H. HoBukoB'

'®IBY «HaumnoHanbHbIN MegUUMHCKWUIA UCCNeqoBaTenbCKUn LeHTp oHkonorun um. H.H. Metposa»
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20IrbOY BO «CeBepo-3anafHbiii rocyAapCTBEHHbIN MEANLMHCKUIA YHUBepcuTeT uM. .M. MeyHukoBa»
MwH3sgpasa Poccun

Poccus, 191015, r. CankT-MNeTepbypr, yn. KupoyHas, 41

3¢oIrbBOY BO «BoeHHo-meavuuHckas akagemusi um. C.M. Kuposa» MO Po

Poccus, 194044, r. Cankt-lNeTepbypr, yn. Akagemuka Jlebenesa, 6

AHHOTauuA

AKTyanbHOCTb. AHaTOMU4ecKkMe 0COBEHHOCTY NoKanm3auum NpsiMON KULLIKM B MPOCTPaHCTBE, OrpaHUYeHHOM
XKECTKMM KapKacoM KOcTel Ta3a, 06yCrnoBunmn npuopuTeT KOMOMHMPOBAHHOTO NEYeHNst MeCTHOpPacnpocTpa-
HEHHOTO paka NPSIMO KWLLIKM C CYLLLECTBEHHOW POrbH NPefonepanoHHOro TepaneBTNUYeCcKoro KOMMoHeHTa. B
TeYeHUe NoCcrnefHUX Tpex ECATUNETUI NydeBas Tepanust ABMSETCS BaXXHENLLMM 31TIEMEHTOM HEOablOBaHT-
HOTrO feYeHnsl paka NpsIMON KULLKW. Becb yka3aHHbIN nepros BpeMeHu NpoaorikaeTcst uccrenoBartenbsckas
[eATenbHOCTb, HanpaBneHHas Ha MoBbILeHne ee ahhEKTUBHOCTU B NpodunakTnke MECTHOIO peunamea.
Matepuan u metoabl. [lpoBeaeH 0630p pe3ynbTaToB akTyasrlbHbIX UCCMNeAO0BaHUA pasnuyHbIX PEXUMOB
HeoabIOBAHTHOWN TEpanun MeCTHOPACTNPOCTPaHEHHOTO paka MNPSIMO KULLIKW, @ TakKe NePCneKTUBHbLIX Bapu-
aHTOB ONTMMU3aLMN NpeaonepaLmoHHoro ob6nyyeHus. MNMowvck nybnvkauuin no TemaTrke o63opa nponsseneH
¢ ucnone3oBaHuem 6a3 gaHHbix Web of Science n PubMed. B xone npoBefneHHOro aHanmsa nuteparypsbl
n3yyeHbl 202 UCTOYHMKA, U3 KOTOPLIX ANnst o63opa oTobpaHo 36. PesynbTaTtbl. Bonpoc o npenmyllectse
KpynHOMpaKLMOHHOM fNy4eBOW Tepanuu Hag NPONOHIMPOBAHHOW XMMUOMYYEBO OCTAETCS OTKPLITHIM. Yryy-
LLEeHVe pesynbTaToB HE0A4bIOBAHTHOIO BO3AENCTBMUS Ha OMyXOrb NPSIMON KULLKM CBSA3bIBAOT C Pa3fUYHbIMMI
BapvaHTamu yBenuyeHus 0o3bl 0bnydeHnsi. Kpome 10oro, ocyLLecTBAseTCs n3y4eHune pesynsraToB npegone-
paLMOHHOM XMMMOTEPannM B KAYECTBE anbTepHaTBbl 06MyyYeHuto Mo AONONHUTENBHOMO hakTopa KoMOU-
HMPOBAHHOIO BNMSIHUSA Ha NEPBUYHYIO OMnyxorb. 3akntoyeHue. NpeanonaraeTcs, YTo cTpaTers TotTansHON
Heao4bIOBAHTHOW Tepanuu He TOMbKO YMyYLINT NOKamnbHbIA KOHTPOSb 3a60MneBaHnst, HO U YMEHbLLUT PUCKU
cUCTeMHoOro peuumamnea. Ha coBpemeHHOM aTtane 6onblioe 3HavyeHre B ONTMMMU3aLumn NporpaMmmbl fie4eHust
BOmbHBLIX pakoM NPSIMOW KULLKX NpUAaeTcs MynsTUAMCUMLNIMHAPHOMY Noaxoay.

KnroyeBble cnoBa: pakK npﬂMOﬁ KMLWLKWK, nyyeBasi Tepanus, ToTalbHas HeoaAbOBaHTHasA Tepanus, 0630p.
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Abstract

Objective. The location of the rectum in the space limited by the rigid frame of the pelvic bones has determined
the priority of combined modality treatment for locally advanced rectal cancer with a significant role of
preoperative therapy. Over the past three decades, radiation therapy has become an increasingly integral
component of neoadjuvant treatment of rectal cancer. Research activities aimed at increasing the effectiveness
of perioperative radiotherapy in preventing local recurrence have been ongoing. Material and Methods. This
article provides an overview of the results of current studies of various neoadjuvant therapy regimens for
locally advanced rectal cancer, as well as promising options for optimizing preoperative irradiation. The search
for publications on the topic of the review was performed using the Web of Science and PubMed databases.
Out of 202 studies, 36 were selected for literature review. Results. The question of the advantage of large
fraction radiotherapy over prolonged chemoradiotherapy still remains open. Improvements in neoadjuvant
treatment outcomes in rectal cancer are associated with various options for increasing the radiation dose. In
addition, the review examines the use of preoperative chemotherapy as an alternative to radiation therapy
or as a component of combined modality treatment for rectal cancer. Conclusion. It is assumed that the
strategy of total neoadjuvant therapy will not only improve local disease control, but also reduce the risks of
systemic relapse. Currently, a multidisciplinary approach is of great importance in optimizing the treatment

strategy for patients with rectal cancer.

Key words: rectal cancer, radiotherapy, total neoadjuvant therapy, review.

Beenenne

HeynosneTBopeHHOCTh pe3ylibTaTaMu XHpPYpTrH-
YECKOTO JICYCHUS] MECTHOPACHPOCTPAHECHHOTO paka
npsivoit kumiku (MPIIK) crumynupoBana pasButue
nJen KOMOMHUPOBAHHOW Tepanuu JJIsl MalreHTOB
naHHoOW kareropuu. Hauatsle B 80-e IT. mponuioro
cronerus uccaenopanus GITSG 7175 [1] u NCCTG
794751 [2] mpogemoHcTpupoBamu 3G(HEeKTUBHOCTD
MPOQUIAKTUKA MECTHOTO PEIHANBA OITYXOIH MPH
KOMOHMHAIIMY TOCIEONEPANMOHHOTO O0IyYeHUSs C
BBEJICHHEM CeMyCTHHA H S-¢ropypanmia. [lonoxu-
TENBHBIN UTOT YKa3aHHBIX UCCIIEIOBAHHUHA MPUBEN K
ToMmy, uTto B 1990 T. Ha commacuTeapbHON KOH(MEpeH-
nuu HarmoHanibHbIi nHCTUTYT oHKostoruu (National
Cancer Institute, CILIA) npru3Han KOMOMHUPOBaHHBIN
METO]I JIEYEHHs] HOBBIM cTannapToM tepanuu MPIIK
[3]. [TosBIeHME B manbHEHIIIEM 00JIee COBEPIIICHHBIX
METOJIOB BU3YyaJIM3aIlMl OIYXOJH CIOCOOCTBOBAIIO
(hopMHPOBaHHIO MHEHHSI O TPEHMYILECTBAX MPeo-
MEPaIOHHOTO 00MyUYeHHUs Kak Oojee 6e30macHoro u
a¢pexrusHoTO [4, 5].

AHaToMHYECKHE O0COOECHHOCTH JOKAJIHU3aIluu
00yCIIOBUIIN Ba)KHOCTh MYJIBTHIUCIUIUTHHAPHOTO
MOAX0/a MPH TUIAHUPOBAHUM TEPANuy paka npsMoin
kumku (PIIK). B paznuunbIX crpaHax, ga U B OT-
JENBHBIX YUPEXKAESHISIX paboTa My TBTHIUCTIUTUTHAD-
HBIX KOMaH]] MOXXET UMETh CBOU OCOOCHHOCTH, T. K.
€IMHBIN «30J10TOM CTaHAAPT» JUJIsl HEE HEe ONpeeieH.
Kax mpaBuno, mpesncenarenem sBIsSeTCS XHPYPT, a
00s13aTeTLHBIMY WICHAMH — OHKOJIOT, TTaTOMOP(}OIIOT,
racTPO3HTEPOIIOT, PEHTTEHOJIOT.

OnybOnukoBaHHbIi B 2021 T. cUCTEMaTUYECKHIA
0030p [6] xoHcTaTuposai, uro kK 2013 1. Komopek-
TallbHasi MYJIbTHANCIUILINHAPHAS KOMaHJa cTaja
00s3aTeIbHBIM 3JIEMEHTOM OHKOJIOTHYECKUX IPO-
rpammM B CIIIA u EBpone. IIpu 3ToM, 10 TaHHBIM Te€X
e aBTOpOB, B BennkoOpuTaHuu OBIJIO OTMEUYEHO,
YTO MYTBTHAUCITUTUINHAPHOE OOCYKIEHUE CTIOCOOHO
YIAYHIIATE PE3yIIbTaThI JIeYeHNs OOBHBIX PacIpoCTpa-

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(2): 126-132

HEHHBIM KOJIOPEKTaJIbHBIM pakoM B 40 % cirydaes. A
BOT B OTHOIIICHUH paHHUX (popm 3a0oJieBaHms padoTa
KOMHCCHH OKa3anach MeHee 2 QeKTUBHOM, 1 aBTOPHI
MOCTaBWJIM TI0Jl COMHEHUE HEOOXOAUMOCTb MYJIBTH-
JUCLUIUIMHAPHOTO MOX0/a B OTHOILIEHUHM ITOH Kare-
ropuu nanueHToB. B CIIIA paboTta koopeKTaIbHbBIX
MYJIBTHIMCHUTIIIMHAPHBIX KOMaHJ CIIOCOOCTBOBAIA
YMEHBIIEHUIO JI0JIM MAlUEHTOB C MOJOXKUTEIbHBIM
LUPKYJIAPHBIM KpaeM pe3eKUuu (110 pe3ysipraTam ma-
TOMOP(}OJIOrNIECKOro NCCIEOBAHUS OIIEPALIMOHHOTO
Marepuaia). Takxe MyTbTHAMCIUIITHHAPHOMY ITOXO0-
Iy IPUTHCBIBAIOT YIy4dlIeHue 001Iel BBKUBAEMOCTH
OOJIBHBIX KOJIOPEKTAILHBIM pakoM Ha 5 %. B IlIBerun
OBLIIO OTMEYEHO yBeTnmueHue 9acToThl RO pesexiuii.
B [Januu — ynydienue npeaonepaiuoHHOro cTaau-
POBaHUS U YMEHbBIIIEHHUE MTOCIIE0NEePallMOHHON CMepT-
HOCTH, OJJHAKO U3MEHEHUS OT/aJIEHHbIX PE3YJIbTaTOB
JICYCHUS HE 3aPETUCTPUPOBAHO.

I'moGanbHBIMM 3aa4aMy IPEAONIEPALIMOHHOIO Jie-
yenust PIIK sBrstoTcst obecrieueHne OTpUIaTeIILHOTO
cTaTyca LUPKYJISIPHOTO Kpasl pe3eKIUH KaK Ba)KHOIO
MoKa3aTess pajuKaanu3Ma BMEIIATENbCTBA, a TaKkKe
peanmzanys 1aHca Ha HOJIHBIN perpecc HU3KOpacIo-
JIO’KEHHOH OITYXOJIH C BO3MO)KHOCTBIO OTKa3a OT OTepa-
1y, Y Ha MyNbTHIMCIUIUIMHAPHON KOMUCCHU JIEKUT
OTBETCTBEHHOCTb I10 OITPE/ICNICHNIO TOKa3aHNWH K Ha3Ha-
YEHHIO HEOaIbIOBAHTHOM TEPAInH, a TAKKE 110 BEIOOPY
€€ AJIEMEHTOB B KaX/IOM KOHKPETHOM CIIy4ae.

Juckyccus

Benymum s1€MEHTOM MpEeAONEpanMOHHOTO
BO3/ICHCTBUS HA a/ICHOKAPIIUHOMY INPSMOU KHIIKH
ocTaercs JydeBas Tepanus. K HacTosmeMy BpemMeHu
OCTaeTcsl Hepa3pelIeHHbIM BONPOC: KaKol BapHaHT
oOmyuenns npeanourutenen? Mimeer i kpynmHOppak-
[IMOHHAs JTydeBas Tepanus (5x5 I'p) npeumymiecTBa
HaJl IPOJIOHTUPOBAHHON XUMHOJTy4€EBOM?

PannomusupoBannoe uccienoBanne Stockholm 111
trial [ 7] oTnano mpeanodreHre KpymHOPPaKIIHOHHOMY
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00JTy4eHHIO, YaCTOTA TIOJTHOTO TATOMOP(HOIOTHYECKO-
ro oTBera nocie koroporo gocturia 10,4 %, B omiu-
que oT 2,2 % — mocie MpoJIOHTUPOBAHHON JIYIEBOU
tepanuu. [IpaBna, JyUTENbHBIE KYPChl OOIyUYCHUS
MAIUEeHTHI TOTy4aiu 0e3 pajanoceHcuoOmnmmsaropa. B
OTAENBHBIX MyOuKanusx 8] kpymHble ppakiuu mo-
3BOJIMIA OCTUYh YaCTOTHI TIOJTHOTO KIMHHUYECKOTO
oreta B 31 %, oJjHaKo Takue paboThI rpeniaT MajibiM
KOJIMYECTBOM BKJIIOUCHHBIX MAIIUEHTOB.

PannomusupoBanHoe uccienoanue Polish 11 [9]
CPaBHWJIO PE3yIbTATHI JICUCHHUS MAI[IEHTOB, TOTyYNB-
[IUX TPOJIOHTUPOBAHHYIO XUMHOIYICBYIO TEPAIUIO,
a Taxoke OONBHBIX, OABEPTHY THIX KPYTHO(PaKIIMOH-
HOU JTy4eBOU Teparuu ¢ MOCAEAYIOMUMHU 3 HUKIaAMU
koHconuaupyromeit xumuorepanuu FOLFOX4. ITpu
W3YUYCHHUH OTHNAJICHHBIX PE3y/IbTaToB (MeauaHa Ha-
OJTrO/IeHHSI COCTaBUIIA 7 JIET), JOCTOBEPHBIX Pa3InUHii
B 00111e#i 1 Oe3peIMINBHON BEKUBAEMOCTH, YACTOTE
JIOKAJIEHOTO PENUINBA U OTAAJIEHHOTO METaCTa3UPO-
BaHUS B TPYIIIAX HE OTMEUEHO. ABTOPHI UCCIICTOBAHHS
COYJIH, YTO KPYIHO(PAKIIMOHHAS TepaIKsl HE TIpoJie-
MOHCTPHUPOBaja NPEUMYIICCTB.

HocwuBiiee peTpocneKTHBHBIN XapaKkTep H3y4eHue
HauunonanbHOM HUIEPIAHICKOW OHKOJOTHYECKOU
6a3pl ganubix [10], BximrounBiree 5 834 maiueHra,
00HApPYKUII0, YTO YACTOTA TIOJTHOTO TaTOMOP(OJIOTH-
YECKOTO OTBETa MOCIIe KPYITHOPPAKITHOHHON JTy4eBOM
Teparny 0Ka3ajaach 3HAYMMO HIKE, 9eM IT0CIIe XUMHUO-
myaeBoit (9,3 vs 17,5 %). HeoxxunaHHBIMI OKa3aJIHCh
WUTOTH PAHIOMU3UPOBAHHOTO OJHOIIEHTPOBOIO HC-
cienoBaHus, BeionHeHHoro B Yexuu [11]. B nepuon
10-JreTHETO HAOITIONEHUS YaCTOTa MECTHOTO PEITH/IHBA
rmociae KpynmHoPPaKIMHOHHOW JTydIEeBOH Tepamuu C
OIEePaTUBHBIM BMEIIATEIILCTBOM Yepe3 4—5 Hegl Oblia
3HAQYUMO BBILIC, YEM Y JIUL, TOJYUYUBIIUX TAKOE XKE
o0rydeHune, Ho ONepUPOBAaHHBIX cpasy (B cpoku 7—10
maeit) — 11,7 vs 1,3 %.

Takum 00pa3oM, BOIIPOC O MPUOPUTETHOM BapH-
aHTe OOJIyYEHUS MO-TIPEKHEMY OCTACTCSI OTKPBITHIM.
B nacrosiiiuii MOMEHT pOCCUUCKUE HALMOHAJIbHBIC
PEKOMEHIANNN OTJAAIOT MPEANOYTEHHE XUMHOITyde-
BOU TEepamuy B CIy4asx MOJOXKUTEIHLHOTO CTaTyca
MPENOoaaraeMoro MUPKYISIPHOTO Kpasi Pe3eKInu,
a TaKKe B CUTYyalluH, KOrZla OYEBUIHO CTPEMIICHUE
JOCTUTHYTH TIOJTHOTO PETrpecca OITyXOIH U N30eKaTh
omepanuu (pak HIDKHEAMITYJISIPHOTO OT/eNa TIPSIMON
kumky). KonedHo, JOCTOBEPHOCTh MPEUMYIIIECTBA
XUMHOJYYEeBOU Tepanuu B MOAOOHBIX CHTYaIHSIX
He OYeBHJIHA U TpedyeT manbHeHmero nzydeHus. B
MPOYNX CHUTYalHSIX JOMYCTHMBI 00a BapruaHTa 00-
JTydeHus (Ha YCMOTPEHHE MYTBTUIUCITUTUIMHAPHOTO
KOHCHJIUYMA).

[IpenoneparmonHas ryueBast Tepanwst JaBHO CTajla
cragmaproM s gedenns MPIIK, Ho o HeoOxomumocTH
JIOTIOJTHUTH €€ KypCOM HE0aIbIOBAHTHON XUMHUOTEPa-
mun (HAXT) 3amymanuch OTHOCHTEIBHO HEJABHO.
Takoe coueraHue MONYYHIO Ha3BaHHE TOTAIHHOU
HE0aIbI0OBAaHTHOM Tepanuu. [I[puMeHeHne ToTalbHON
HE0aBIOBAHTHOW TEpaMy MPEATIONaraeT CIeIyro-
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mMe MpeuMyllecTBa: 0ojee BBIPAKECHHBIH perpecc
OIlyXOJIM C YBEJIMYEHHEM IIAHCA Ha PaJUKaIbHOCTh
XUPYPrUYECKOr0 BMEIIATeIhCTBA, IOBBIIIICHIE BEPO-
ATHOCTH TIOJTHOTO OTBETA OIYXOJIU C OTKA30M OT OIle-
pauuu, Bo3eiicTBIE Ha BO3MOXKHBIE CyOKITMHUUECKHE
OT/AaJICHHBIC METACTa3bl B TEUEHUE JOCTATOYHO JIJIH-
TETBHOTO TIEPHO/Ia OXKHUIAHUS peanu3anuu dpdexra
JIy4eBOH Teparuu, POCT IPUBEPKEHHOCTH MTAIUEHTOB
K XMMHOTEPANEBTUYECKOMY JIEUEHHUIO.

D hexTHBHOCTH KPaTKOCPOYHOM JTyU4eBOH TepaITHH
C MOCJeAYIOIIeH KOHCOMUIUPYIOIIEeH XUuMHUOTeparien
(6 muximoB CAPOX 60 9 nmuknoB FOLFOX4) cpaBau-
Bajach C pe3yJbTaTaMi CTaHJAapPTHON XUMHOTy4eBOH
TEepanuu, KOTopast Moryia ObITh IOTIOJTHEHA a/IbIOBAHT-
HOM XMMHUOTEpANuei, B paHIOMU3UPOBAHHOM HCCIIE-
noBanuu 3 ¢aszel RAPIDO [12]. YacroTta moixHOTO
OTBETa OMYXOJM Ha TOTAJIbHYIO HEO0abIOBAHTHYIO
TEpanuio OKa3anach 3HaYMMO BbilIe (28 vs 14 %).
Konconuaupytomias XuMroTepanus crocoocTBoBaa
CYIIECTBEHHOMY CHWXEHHUIO YPOBHS OTIAJICHHOTO
metactazupoBanus (20 vs 30 %). OnHako wactoTa
JIOKaJIbHOTO PeUANBA U 00111ast BBKMBAEMOCTb B XOZIE
S5-J1eTHero HabMIOAEHHS JOCTOBEPHO HE Pa3InYajItCh.
OnpenensiBUINNCA UCCIEAOBATEISIMU [10KA3aTElb
KyMYJISITHBHOH BEPOSITHOCTH HEI((PEKTUBHOCTH Jieue-
HUSI OKa3aJIcsl 3HAYMMO OoJiee BhIPaKEHHBIM B TPYTIIE
xumuonyueBoit repanuu [13]. IIpu atom 85 % manu-
€HTOB, IOJIYyYaBIIMX TOTAJIbHYI HEOAIbIOBAHTHYIO
TEepaIuio, TOJIHOCTHIO 3aBEPIIMIIN 3aIUIAHUPOBAHHBIH
Kypc XMMHOTEparnuu, B OTIn4Ke oT 67 % MalueHToB
B TPYNIIE€ CTAHAAPTHOTO JICYCHHUSL.

MHOTroueHTpOBOE PAHIOMHU3UPOBAHHOE HCCIIe-
nmoBanne UNICANCER-PRODIGE 23 [14] ouenumno
9 PeKTUBHOCTh MHAYKIMOHHOW XUMHOTEPANuu
no cxeMe FOLFIRINOX u momy4usio cXOoIHbIE pe-
3yabTaThl. Jn3aiiH uccienoBaHus MperycMarpuBall
MPEeIOoNePaAITMOHHYI0 XUMHOJIYUEBYIO TEpanuio H
AIBIOBAaHTHYIO XUMHUOTEPAITHIO JJIsl 00EUX TPy a-
muentoB. [lomHblil matomopdosiornueckuii perpecc
BCTpeyascs 1octoBepHo vamie (28 vs 12 %) B rpynme
TOTAJIbHOM HEOaJbIOBAHTHOW Tepanuu. 7-JIETHEe
HaOJI0/IEHNE 3aPETUCTPUPOBAIIO CTATUCTUYECKH 3HA-
YUMO€ YIy4dIleHHe 0CIe MHIYKIIMOHHOM XMMHUOTepa-
iy Oe3penuuBHOM (67,6 vs 62,5 %) u obmmeti (81,9
vs 76,1 %) BEDKUBAEMOCTH, a TaKXKE BEDKHBACMOCTH
0e3 oTmaneHHbIX MeTacTa3oB (73,6 vs 65,4 %).

CpaBHHTENBHBIN aHAIIM3 PE3YJIbTaTOB KPYIMHO(D-
PaKLMOHHOW Jy4eBOH Tepanmuu B KOMOMHanuu c 4
LHUKJIaMU KoHconuaupyuei xumuorepanuun CAPOX
U CTAaHJAPTHOM XMMHOIYUYEBOM Tepanmuu MpOoU3Be-
JICH PaHJIOMU3UPOBAaHHBIM HccienoBanueM 11 ¢asbr
STELLAR [15]. IlonHbIil OTBET OMyXO0JU HAa TOTAb-
HYI0 HE0abIOBAaHTHYIO Tepanuio orMedeH B 11,1 %
CJly4aeB, Ha CTaHJAPTHOE IPENONEPALUOHHOE JIede-
Hue — B 4,4 %. Paznuumii B 3-1eTHUX Oe3peIINBHON
BBDKMBAEMOCTH, BBIKUBAEMOCTH 0€3 OTAEJEHHBIX
METacTa30B M YaCTOTE JIOKAJIbHOTO PELIUINBA HE BBISIB-
neHo. [Ipu 3ToM aBTOpBI COOOLIMIIN O IPEUMYIIECTBE
MPUMEHEHHS] KOHCOJIMIUPYIOIeH XMMHOTEpaIiuu B
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OTHOIIIEHUH 3-JIeTHEeH oOmiel BebkuBaeMocTH (86,5
vs 75,1 %).

K mactosmmemMy BpeMeHHU 3aBepIIieH psT MeTaaHa-
7308 [ 16-20], MOCBAIIEHHBIX H3YYEHHIO PE3YJIETaTOB
TOTAJIbHON HEO0ablOBaHTHOU Tepanuu. Bece onu ne-
MOHCTPHUPYIOT YBEJIMYEHHE YaCTOTHI ITOJHOTO IaTo-
MOP(]OIOTHIECKOTO OTBETA OITYXOJIH, OC3PECIIUINBHON
BBEDKHBAEMOCTH U CHIDKEHUE PUCKA OTIAJICHHOTO Me-
TacTa3UPOBAHUS MIPU TOTIOTHEHUH JIy4€BOU TEPANUU
XUMHOTEpanell Ha HeoabloBaHTHOM dTare. Omnu-
CaHHbIE MPEUMYIIECTBA TOTAJILHON HE0abIOBAHTHOM
TEpanuu CrocoOCTBOBAIM TOMY, YTO B HACTOSIIICE
BpeMsi PyKOBOJICTBAMH OTEUECTBEHHBIX U 3aPyOSIKHBIX
OHKOJIOTUYECKUX aCCOIMAIINN OHA TIPU3HASTCS MTPe/I-
MTOYTHTEIHHOH IS TAIlMEHTOB C MECTHOPACTIPOCTpa-
HEHHOM aJIeHOKapIIMHOMOM MPSIMOM KUILIKH.

Bri6op onTHManbHOW TOCIEAOBaTENbHOCTH (MH-
JYKIIMOHHAS VITH KOHCOJTUINPYIOIIAs ) XAMHOTEPAITUH
M3ydJalics paHIOMU3HPOBAHHBIM HccienoBanuem Il
(ha3er OPRA [21]. [TarmenTam Ha3HAYATUCH 8 IIUKJIOB
xumuorepanun FOLFOX nu6o 5 nuxinos CAPOX.
[IpuBep>KeHHOCTH HHAYKIIMOHHOU XUMHOTEPAITUH 10~
cturia 82 %, konconuaupyrouei — 81 %. Jloctosep-
HBIX Pa3IUIdi B 3-JICTHUX OOIICH 1 Oe3peIaInBHON
BEDKHBAEMOCTH, a TAK)KE BEDKHBACMOCTH 0€3 JIOKATh-
HOTO penuauBa jau00 0e3 OTJaJICHHBIX METacTa30B
HE 3aperucTpupoBaHo. [1oaHBIN KIMHUYECKUH OTBET
OITYXOJIM Ha HE0aIHIOBAHTHYIO TEPAITHIO Yallle BCTpe-
qaJjicsl B TPYyMIE KOHCOMUIUPYIOMIEH XUMHUOTEPAIIHH,
rae 58 % OoNbHBIX ylaloch U30ekaTh ONEpalnu, B
cpaBHeHUU ¢ 43 % — B rpymnie HHAYKIUOHHOM.

Cxorkue pe3ysabTaThl TOTy9YeHbl PaHIOMU3NPOBaH-
vbIM uccienoBanueM I hazert CAO/ARO/AIO-12 [22].
[TarmenTam Ha3HAYANKCH 3 IUKJIA MHTYKITHOHHOW WK
koHconuaupytomen xumuorepanuu FOLFOX. [Ipu
KOHCOJITMIUPYIOIIEH Teparui OTMeueHa 0oJiee HA3Kast
MIPUBEPKEHHOCTH K XuMuotepanuu (85 vs 92 %), Ho
Oosee BoIcOKasi — K JrydeBoit Teparuu (97 vs 91 %).
Konconuaupyromas XxuMuoTepanus B CpaBHCHUU
C WHAYKIIMOHHOW MMeJla MPEHMYIIEeCTBa B 4acTOTE
MOJTHOTO OoTBeTa omyxomn (25 vs 17 %). Paznuunii B
3-neTHUX 00IIeH 1 Oe3pelUINBHON BEKUBAEMOCTH,
YacTOTE JIOKAJTHHOTO PELMIMBA M OTJAJICHHOTO Me-
TacTa3upoBaHus He 00Hapyx)eHo. Cle0BaTelbHO, B
ciTydae, KOT/ia CTIeHAINCT U AIIHeHT PACCYUTHIBAIOT
Ha TIOJTHBIA perpecc OIMyXOJId K UM MOXKET MoTpedo-
BaThCsl OOJIBIIIE BPEMEHU IS peasin3anuu pdekra
JYy4eBOU Tepamuu, BEPOSITHO, MPEUMYIIECTBOM 00-
JIaJaeT KOHCOMUANPYIOMIast XUMHOTEpaITHsl.

IToMuMO TOTanbHON HEOANBIOBAHTHOM TEpamuu
MPEANPUHUMAIOTCS U APYTHUE TOMBITKH YBEIUUCHHUS
3(p(PEeKTUBHOCTU HEOALIOBAHTHOTO OOJIyYCHUS, B
YaCTHOCTH, 33 CYET ICKAJIAIUH €r0 JI03bl. Y OOIBHBIX
PIIK xateropwm c¢T2NO mpu mose 54 I'p gacrora
MOJIHOTO OTBETa Ha JedeHue pocturiaa 87,5 % (B
cpaBHeHuu ¢ 56,6 % npu 50,4 I'p) [23]. Harckue
Hcce0BaTeN , yBenuuuB 103y a0 60 I'p, nuarno-
CTUPOBAJIM TOJHBIN KIIMHUYeCKU oTBeT y 40 u3 51
obmyuennoro manuenta ¢ PIIK ¢T2-3N0-1 crangun
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[24]. A BoT cnieunanuctsl u3 [lencunbBanuu, peTpo-
CIEKTUBHO M3y4asi HAlIMOHAJIbHYIO OHKOJIOIHYECKYIO
0a3y MaHHBIX, HE OTMETHIIN MPEUMYIIECTB OBBIIIE-
Hust 103b1 Oosiee 54 [p [25].

AJNBTEepPHATUBHBIM METO/OM YBEIUYCHHS O3B
00JTy4eHus OITy X0 siBIsieTcst Opaxutepanust. B psine
myOnmukanmii [26—29] yactora OITHOTO KITMHIYECKOTO
OTBETa IPH BBHIOJHEHUH OpaxuTepanuy JTOCTHIIIA
53-86 %. Hamo ormeTnTh, 4TO B yKa3aHHBIX padoTax
npeobiananyu OONbHBIE ¢ 0oJiee PAHHUMU CTaIHSIMH
paka. Kpome Toro, Bce eliie 0TCyTCTBYIOT TEXHUUECKHE
CTaH/IaPThI BHITIOJTHEHNS YKa3aHHON TPOIETYPHI.

B HacTosmee BpeMs MpoJoJIKalOTCS JiBa Mpo-
CHEKTUBHBIX PaHIOMHM3UPOBAHHBIX HCCIICIOBAHUS,
B KOTOPBIX BBINOJIHSAETCS CPABHUTEIIbHBIN aHAIU3
(G GEKTUBHOCTH U 0E30MACHOCTH CTaHAAPTHOW XU-
MHOITy4YEBOM Tepanuy 1 KOMOMHAIMN XUMHOIY4YeBOTO
JIeYCHHS C MOCIEAYIOUMM OpaxuTepaneBTHIeCKUM
00Jy4eHHEM JIOKAJIM30BaHHOIO «HU3KOTO» paka
npsmoit kumku T2—-3N0-1 cranuu. B uccnenoBannn
MORPHEUS [30] 6paxureparnust oCylecTBIsIIACh
MCTOYHUKAMHU BBICOKOW MOIIHOCTH J03bl B BUJIE 3
thpakumii mo 10 I'p. Ilpu mpomexyTOYHOH OIIEHKE
0A00HOr0 IMOAX0/A B IPYIMIE C JOMNOJHUTEIbHBIM
o0y4eHHeM 4acToTa IMOJHOTO perpecca OmyXoin
yBenuuuiack ¢ 50 10 90 %.

B uccnenoBanuu ¢ moxoxeil opraHuzanuei mpo-
tokosa OPERA [31] nmpumeHsmace dIeKTpOHHAS
Opaxurepamnusi B pexxume 3 ¢pakumii o 30 [p Ha
MOBEPXHOCTH CIIM3UCTOM 000mouky kuiku (10 ['p Ha
rnyoune 10 mm). [lpu ananmse 5-eTHUX pe3ylIbTaToB
TaKKe OTMEUECHO CYILIIECTBEHHOE YBEINYEHHUE YACTOThI
MIOJTHBIX KIIMHUYECKUX OTBETOB (¢ 64 1m0 92 %) mpu
JIOTIOJTHUTENILHOM OOY4YE€HHH OCTaTOYHOH OIYyXOJIH.

B Poccuiickoit @enepannn n3ydeHne BO3MOKHO-
CTEH JOMOIHNUTEIBHOTO O0IYYEHHUS OCTAaTOUYHOH OITy-
XOJIY C TIOMOIIIBIO BHYTPUITPOCBETHOI OpaxuTepanuu
MCTOYHHUKAMH BBICOKOM MOIITHOCTH J03bI BBITTOTHAETCS
B HMULI onkonorun um H.H Iletrposa, rae ¢ 2023 .
CPaBHMBAIOTCS PE3Y/IbTAThl TOTAJIbHON HEOAIbIOBAHT-
HOW Tepanuu ¢ UCIOJIb30BAaHHEM KOPOTKOIO Kypca
oOnyuenus (5 Gppakuuii 1o 5 ['p) U «KIIACCUUECKOTO»
XMMHOITY4YEBOTO JICUSHHUS C MOCTICAYIOIUM 00Ty deHH-
€M OCTaTOYHOMN OMYXOJIH MPSIMON KUIIKH (3 hpaxiuim
BHYTPHUIIPOCBETHOH Opaxutepanuu 1o 7 [p) B Kaxk-
JIOM pyKaBe HccieoBaHns. BaxkHO# 0COOEHHOCTHIO
MIPEJICTABIEHHOTO MPOTOKOJIA SIBJIIETCS] BO3MOKHOCTD
BkaroueHus manueHTos ¢ MPIIK T2-3N0-2 craguu.
ITpenBapuTenbHbIi aHATU3 PE3YIBTATOB, ITOMYYEHHbBIX
y 40 GONBHBIX, 3aBEPIIMBIINX JICUCHUE I HAXOSIIINX-
Csl HA PaHHUX CPOKax HaOIIO/ICHUS, yKa3bIBaeT Ha
BO3MOYKHOCTb JIOCTHKEHUS MOJHOTO KIMHUYECKOTO
oTBeTa omyxonu B 61 % ciryyaes, npuueM y OOJIbHBIX
PIIK ¢ T2NO-1 craaueil 4acToTa MOJHBIX KJINHHYE-
CKUX OTBETOB Jocturaet 75 %, a npu OosbiieM pac-
MIPOCTPAHEHUH OITyXOJIH CHIbKaeTcs 10 49 %.

3HAaUUMBIMH yCIIEXaMH 0K HE YBEHYAJUCh I10-
IBITKY MHTETPALMH HOBBIX PaAHOCEHCUOMIN3AaTOPOB.
OnperneneHHbIe Ha/IK/ Bl BO3TIarajiuch Ha COBMECTHOE
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MIPUMEHEHHNE OKCAJIHILIATHHA U S-dTopypamnuia B
pamMKax XMMHOIYYEBOI Teparnuu, HO PaHIOMHU3HPO-
BanHoe nccienoBanne ACCORD [32] He oOHAPYKIITO
YBEJIUYEHHsI 4aCTOTHI ITOJIHOTO perpecca OmyXoiu Npu
TaKoOM BapuaHTe HEOAbIOBAHTHOTO JieueHus. Mccie-
JIOBAJIACh BO3MO)KHOCTh HCIIOJTB30BAHMS HPHHOTEKAHA,
nerykcumaba, 6eBarmzymada [33—35]. Ho mo cux mop
CTaHJAPTOM OCTAIOTCS PTOPITUPUMHUANHBL.

BaxHpIM METOJIOM MOBBILIEHUS CTENEHH pe-
rpecca OIyXOJH SIBISIETCS YBEIHMYEHHE BPEMEHHOTO
WHTEpBaJia MEX/Iy 3aBEpIICHHEM HE0aJ bIOBAHTHON
JTy4eBOM Tepariy 1 MOMEHTOM OIEHKH JIOCTUTHYTOTO
pesyabrata. HecMoTpst Ha TO, 4TO BOIIPOC aKTHBHO
M3Yy4yaeTcs, K HACTOSLIEMY BPEMEHH ONTHUMAabHBIN
WHTEpBal Bce emle He omnpeneneH. CoBpeMeHHbIE
KJIMHUYECcKre pekoMmenaanuu no gedenuto PIIK npes-
JIATaloT BBIMTOJIHATH PAAUKAIBHYIO OIIEPAIUIO B CPOKU
oT 4 1o 20 Hex mocrie 3aBeplLIeHHs JIy4eBOM Tepamnui,
MTOJITBEPIK/1ast OTCYTCTBUE KOHCEHCYCa O JIOTTYCTHMOM
CPOKe OKHMJAHHS 1TOCIe O0ITyIeHNSI.

OcHOBHYIO poiib B aroMopdo3e paxa mpsiMon
KHIIKK TIOCIIe HEOahbIOBAHTHOM Teparuu Tpaaulilu-
OHHO TPHUITMCHIBAIOT 00TydeHno. Ho BbIpaXeHHBIH
MOCTIIy4eBOU (PUOPO3 MOKET 3HAUUTEIIHHO YTSHKEIIUTh
TEXHUKY TOTAJIBHOM ME30PEKTYMAIKTOMHH, MOBBICUB
PHUCKH MHTpPA- W MOCIEONEPAMOHHBIX OCIOKHEHHA.
K Tomy ke siyueBoe BO3JIEHCTBHE MOXKET OKa3aThCs
HETaTUBHBIM JUTsl (DYHKIMHU 3aITHPATEIHHOTO arapara
NpsSMOU KHIIKHU, MPOBOLIUPOBATh YPOTECHUTANbHBIC
nrcyHKIHH. Bo3Mo)kHO 11 BOOOIIIE 0TKa3aThCs OT 00-
Jy4eHHA B TIOTH3Y HE0ATHIOBAHTHOW XUMHOTEPAITHN ?
B nocnennee BpeMs onmyOmuKOBaHbI pe3yNbTaThl psiaa
nccneoBanuii [36], AeMOHCTPUPYIOIIUX UAECHTUYHbIE
YaCTOTY IOJIHOTO perpecca OIyXoiu, a TAaKXKe IoKa3a-
Tenu Oe3peIINBHON BEDKHBAEMOCTH B TPYTIIaX Maly-
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€HTOB, MOJTYYaBIINX HEOATBIOBAHTHYIO Tepanuio 0e3
00JTyueHHs, B CPABHEHHU C TPAJAUITUOHHBIMH CXEMaMH
npegonepanronHoro gedeHus. [Ipasna, u3 psina padot
OBIIIN MCKJIFOYEHEI MaguEeHTBI C HU3KUMU OITYyXOJIIMHA
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AHHOTauus

Llenb nccnegoBaHus — 0606LLUMTL COBpeMEHHbIE AaHHble 06 aHannacTM4eckoM pake LLMTOBUAHON Xenesbl
(APLLPK), ogHOM 13 cambix arpeccuBHbIX BUAOB conuaHbix onyxoren. Marepuan n metoasbl. [poseaeH
Hay4HbIi 0630p NUTepaTypbl ¢ ncnonb3oBaHuem 6a3 gaHHbix Medline, Cochrane Library, E-library npevnmy-
LwecTBeHHO 3a nocnegHue 10 net. U3 153 ctaten anga HanucaHusa ctatbk Obino otobpaHo 46. Pe3ynbTathl.
OcHoBHble knuHndeckue nposenexHnsa APLLK cBsidaHbl ¢ komnpeccuen opraHoB Len, BbICTPbIM MECTHBIM
pacnpocTpaHeHeMm 1 pasBUTUEM OTAANEHHbIX MeTacTa3oB. XMpypruyeckoe BMeLLaTensCTBO, XOTS U ABMs-
€TCA OCHOBHbIM METOA0M NEYEHNSs!, 4aCTO HEBO3MOXHO M3-3a AVarHOCTUKU paka y>Ke Ha No3aHMX CTaausax Ha
MOMEHT NePBUYHOTO BbISIBNEHUS. TapreTHas Tepanus, HaueneHHasa Ha myTaumto BRAFY6%E nemoHcTpupyeT
obHagexuBalLme pesynstatbl U paccMaTpUMBaEeTCs Kak MepcrnekTBHOE HamnpaBneHne AN yny4leHus
BbDKMBaEeMOCTM NauMeHToB. 3akntoueHue. [log4yepknBaeTcs BaXHOCTb MyNsTUANCLMNIMHAPHOTO noaxoaa
k nedeHunto APLLPDK, koTopoe A0mKHO BbiTb akLEeHTMPOBAHO Ha XMPYpPruyeckoM BMeLLaTeNbCTBE U Heoaabio-
BaHTHOW Tepanuu; NocrneaHas MOXeT Yny4ylnTb NPOrHO3bl NAaLMEHTOB Ha Hepe3ekTabenbHbIX cTaansx Ha
MOMEHT BbIsiBrieHns 3abonesaHns. Heobxoanmbl anbHenwmne nccrneaoBaHvs AN YTO4HEHNUS onTUManbHbIX
NOOXOAO0B K NEYEHMIO 1 NOBbILWEHNS 3MEKTUBHOCTMN CYLLECTBYHOLLMX METOAOB Tepanuu.

KniouyeBble cnoBa: aHannacTU4eCKUi pak, LMTOBUAHAA Xene3a, OHKONOrUs, XMpyprusi, agbloBaHTHas
Tepanus, TapreTHasi Tepanusi, BRAF.
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Abstract

Objective: to summarize current data on anaplastic thyroid cancer (ATC), one of the most aggressive forms of
solid tumors. Material and Methods. A scientific literature review was conducted using the Medline, Cochrane
Library, and E-library databases, primarily focusing on studies from the last 10 years. Out of 153 articles, 45 were
selected for this review. Results. The primary clinical manifestations of ATC are associated with compression
of structures in the neck, rapid growth, and the development of distant metastases. Although surgery remains
the mainstay of treatment, it is often unfeasible due to the advanced stage of cancer at the time of diagnosis.
Targeted therapy for BRAF5%%€-muted ATC shows encouraging results and is considered a promising strategy
for improving survival outcomes. Conclusion. This review highlights the importance of a multidisciplinary
approach to the management of ATC, with a focus on surgery and neoadjuvant therapy. Neoadjuvant therapy
may improve the prognosis for patients with unresectable tumors at the time of diagnosis. Further research
is required to refine optimal treatment strategies and enhance the efficacy of existing therapies.

Key words: anaplastic thyroid cancer, thyroid, oncology, surgery, adjuvant therapy, targeted therapy,

BRAF.

BBenenne

AHanjacTuueckuil pak NMTOBUJIHON KEJe3bl
(APHIX) — omHa 13 caMbIX arpecCUBHBIX COJMIHBIX
OITyXOJIeH — mpencTaniser co00il 3710KkaueCTBEHHOE
HOBOOOpa30BaHUE MIMTOBUIAHOM KeJe3bl, COCTOSIICE
13 HennGepeHIPOBAHHBIX KIIETOK (KITacCHU(HUKAITUSL
orryxonei sHIoKpuHHOM cuctemsl BO3 2022) [1]. B ot-
JINYUE OT KJIETOK BHICOKOU(PPEPSHIIMPOBAHHOIO paKa
mroBuIHOM skene3sl (BAPILDK), knetku APILK He
COXPAHSIOT HUKAKUX OMOJIOTHYECKHX 0COOCHHOCTEH
Wi QYHKITUH HOPMaJIbHBIX (POIUTUKYIISIPHBIX KIIETOK,
TaKHMX KaK MOIVIONICHUE HOo/a, CHHTE3 THPEOTTIO0yIINHA
(TT') u 3aBucumocts ot TTI, mocnenHee onpenesier
pOoCT 1 OMOCHHTETHYECKHE (PYHKIIUU THPOIIUTOB [2].
Kmuamaeckoe teuenne APILDK xapakrepusyercs
BBIPQKEHHBIM MECTHBIM POCTOM OITYXOJIH, BBICOKOU
4acTOTOM PErMOHAapPHOTO U OTJAJIEHHOTO METacTa3u-
pOBaHUsI ¢ OBICTPBIM JIETATbHBIM UCXOIOM.

ONUAEeMHOJIOT U

AHanjaacTU4eCKUi pak IUTOBUAHON Kele3bl —
OYEHb PEIKOEe 3JI0KaYeCTBEHHOE HOBOOOpPA30BaHME,
Ha JIOJII0 KOTOPOTro npuxoautces 1-2 % oT Bcex BUOB
paka muToBHIHON *kene3wl [3]. Cpemusst mpomod-
JKUTETHHOCTh JKM3HU COCTaBISIET MPUMEPHO 6 Mec,
Tonbko 10—15 % OOJBHBIX BBIKUBAKT B TCUCHHE 2
JIET TIOCTIE YCTaHOBIICHUS IMarHo3a [4], Kak paBuIio,

134

9TO MAIMEHTHI ¢ JIoKam3oBaHHbIME opmamu APILK
(IVa cragus). CornacHo uHpopManun 0a3bl JaHHBIX
SEER (Surveillance, Epidemiology and End Results),
40 % cMepTHOCTH, CBSI3aHHOH CO 3JI0Ka4€CTBEHHBIMHU
HOBOOOPa30BaHUSIMH IIIUTOBHTHOM JKeJIe3bl, OTHOCHT-
csa k APIIX [5].

ITHONOTUSA

V gactu maruentoB ¢ APIIK mpu matomopdo-
JIOTHYECKOM HCCIIeJOBAaHUH OB 0OHAPYKEHBI KOM-
noreHTsl BJIPLLK, uTo mpuBeno k ¢popMupoBaHUto
KOHIIENIIUN «aHAIJIACTUYeCKOH TpaHchopmarum.
CyTh HaHHOW KOHIIETIIMY 3aKJIIOYAETCS B TOM, YTO
moboi nuddepeHITUPOBaHHBIN PaK IIUTOBUIHOM
JKeJle3bl M0J] BO3/IEHCTBUEM MYTALIMOHHBIX M3MEHE-
HUH MOXET Mpeo0pa3oBaThCsi B aHAIIIACTHYECKUH.
ITo pa3HBIM JaHHBIM, B3aUMOCBS3b M TpaHChopMa-
st quddepeHIIMpOBaHHOTO W aHAMIACTHYECKOTO
paka IHUTOBHUIHOW XKeJe3bl BappUpPyOTCs OT 23 10
90 %. Cayuan passutusi APIIDK 06e3 nepBuunoit
omyxoiu (0COOCHHO y ManueHTOB Mojioke 50 j1eT)
MOATBEPKIAIOT THUITOTE3Y O TPSIMOM IPe0Opa3zoBaHUN
HOPMaJbHOM (DOJUTMKYISPHOHN KIETKH B TIOJIHOCTBIO
Heu (hepeHIMPOBAHHYIO — aHAIIaCTHYECKyl0. B
uccienosanuu 1. Landa et al. [6] y Bcex manueHToB ¢
TP53-nmonoxkurensabiM APIIXK He OBUTO BEISBICHO
JIPyTHUX MyTanuii, kotopsle onucans! npu BJPILDK.
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Ta6nuua 1/Table 1

AHannactunyeckui pak. Knaccucdmkauma TNM
Anaplastic thyroid cancer. TNM Classification

Cragus [VA/Stage IV A T1-3a NO/Nx MO
T1-3a N1 MO
Cranmus [VB/Stage IV B T3b N nrobasi/any N MO
T4a-b N mobas/any N MO
Cranus [VC/Stage IV C T nrobast/any T N mrobasi/any N Ml

HpHMeanne: TabIMIa COCTaBICHA aBTOpaMH.

Note: created by the authors.

Kaacendpuxanus TNM

AMepHuKaHCKH 00beTHHEHHBII KOMHUTET 10 PaKy
(AJCC) onpenensier Bce cmyuan APILDK kak IV cra-
nuto. K craguu [VA oTHOCSTCS MHTpaTUpPEOUTHBIC
omyxonu (T1a—T3a) 6e3 nopakeHus TUMpaTHIECKIX
y3J70B " oTHaneHHbIx MeTacta3oB (NO u MO), omy-
xonu ctaguu [VB xapakrepusyroTcs BbIpaXX€HHbIM
IKCTparupeoniHbiM pactpoctpanerneM (T3b—T4b;
aro6oe N u M0). B craguro [VC BkitoueHbI ommyxonu
J11000r0 MECTHOTO PacIpOCTPAHEHUs C OTAAJICHHBIM
MeTtactazupoBanneM (mmoboit T, moboit N, M1) [7]
(tabm. 1).

Kiunnnyeckasi KapTuHa

Haunbonee gacTeIMH KIMHUYECKUMHU TIPOSIBIIE-
ausiMmu APIK SBASIOTCS CUMIITOMBI, CBSI3aHHBIC
C KOMIIpeCcCcHell OpraHoB HIEU: OXPHUILIOCTh, 0OJb B
mee, qucdarus, onpimka u crpuaop [8]. Ipumepno
y 97 % mnauuentoB ¢ APILK ormeueHno ObicTpoe
yBEJIMYEHNE MacChl MIUTOBUIHOM KeJe3bl C yIBoe-
HueM oObema omyxosin B TeueHue 1 wen [8]. [lo-
paKEHHE OIyXOJIbIO PETMOHAPHBIX JTUM(aTHUECKUX
y3JI0B ¥ HHBA3HS OITYXOJIHM B BO3BPATHBIN TOPTAHHBII
HepB ormevaiores y 40 u 30 % manueHToB COOT-
BeTcTBEHHO [9]. OmyXonb TakKe MOXKET MOpPa’kaTh
COCEJIHHE aHAaTOMHYECKHE CTPYKTYpBI, TAaKHE Kak
MbIb (65 %), Tpaxes (46 %), numeBon (44 %)
u roptanb (13 %) [10]. OTnanenHsie MeTacTassl
00HapYKUBAIOTCS TPUMEPHO y MOJIOBUHBI OOJBHBIX
Ha MOMEHT MOCTAHOBKHM JMarHosa u eme y 25 %
pasBuBaroTcs Bo Bpems 6ose3nu [ 10]. Yarie Bcero o1-
JTAJIEHHBIE METACTa3bl pa3BUBAIOTCS B JieTKHX (80 %),
KOCTsIX (6—16 %) m romoBHOM Mo3re (5—13 %) [11, 12].
Hepenaxast nmpuunHa cMEpPTH MalMEHTOB — ObICTpOE
MectHOe mporpeccuposanne APIIDK, npuBonsmiee
K YAYUIBIO.

HNucTpymeHTa/IbHASI AUATHOCTHKA

OcCHOBHBIE 33/1a41 HWHCTPYMEHTAJIbHON AMarHo-
ctuku npu APILDK — onieHUTH pacnpoCcTpaHeHHOCTh
OITYXOJIH, BOZMOXKHOCTB €€ TIOJTHOTO yaasieHus, dhdek-
TUBHOCTb JICYCHHUSI U BBISIBUTH PELIUNB 3a00ICBaHHS.
Yaiwe Bcero [yist 3TOr0 UCTOB3YIOTCS YIIBTPa3ByKOBOE
HcclleJOBAaHUE IIeW, KOMIBIOTepHAs Tomorpadus,
a30(arockonus u 6pouxockonwst. [Ipn Y3U men Bo3-
MOYKHO OIIGHUTb PazMepbl HEPBUYHOM OITYXOJIH IIIUTO-
BUJIHOH JKeJIe3bl, OPaKEeHNE LICHTPATBHBIX 1 OOKOBBIX
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rpymni JuMGaTHISCKUX Y3JIOB IICH, BHITOJHUTH O]
KOHTpoJieM Y3 TOHKOUTONBHYIO aCUPAMOHHYIO
OMOTICUIO W TPETIAaHOMOTICHIO OIYXOJIH C TIOCIIEYIO-
MM IUTOJIOTMYECKAM U HIMMYHOTHCTOXUMHYECKIM
WCCIIEZIOBAHUEM ISl TTOJTBEPKACHUS TPEATIONIOKH-
TEJIBHOT0 KJIMHUYECKOT0 JMarHo3a aHaIIacTHYeCKO
KapuuHOMEL. [Ipu momo3pernn Ha MHBa3WIO TIUIIEBOIA/
Tpaxen HEOOXOMMO IHJI0CKOITNIECKOE NCCIIeIOBAHNE
(6ponrxOCKOMHS U 330(haroCKOMHS ), TOTIOTHEHHOE OH-
OIcHel TKaHEH U3 MecTa MHBA3UU C MOCIETYIOIUM
MOP(OIOTHYECKUM HCCIIECIOBAHUEM.

KT ¢ BHYTpUBEHHBIM KOHTPACTHPOBAHHEM B
pPEXXHME «BCE TEIO0Y» IMO3BOJISIET TOUYHO OIPEAEITUTH
TPaHUIBI IEPBUYHOM OITYXOJIH, KOJTMYECTBO U Pa3MepBI
MOPaXCHHBIX PETHOHAPHBIX JTUM(OY3JIOB, OICHUTh
BOBIICUEHHE B OITYXOJIEBBIN MPOIIECC COCY/IOB, TPAXEH,
MTUIIIEBO/IA, BHISIBUTH OT/IaJICHHBIE METACTa3bI.

I[I9T/KT, B monosjgHeHUe K CTaHIAPTHBIM JHa-
THOCTHYECKUM METOAMKaM, IIOMOTaeT HaOIoaaTh 3a
METa0O0IMYECKIM U PEHTTEHOJIOTMYECKUM OTBETOM
Ha JIeueHUe, Ha PAaHHUX CTAUSIX BBISIBISATH PEITUIUB/
nporpeccupoBanue 3adonesanus. s APILDK [T9T/
KT ¢ ¥F-®OAI' obiagacT HaMBBLICIIMMH [10Ka3aTe-
nsvu gyBeTBUTENbHOCTH (110 100 %) m cneruduy-
HocTH (10 90 %) 1O CpaBHEHWIO CO CTaHAAPTHBIMH
PEHTTEHOIOTMYECKUMHU METOIMKAMH, 9TO TTO3BOJISIET
BBISIBJISITH 3HAYMMO OoJiblliee KOJUYECTBO OYaros.
OrpannumBarmas pa3pemarmnas CrIocCoOHOCTh
I[IOT/KT tomorpada — Bu3yanuzanus 00pa3oBaHUIA
MeHee 5—6 MM, 0COOCHHO B JIETKUX WX MedeHw [13,
14]. Ilpu HabmoneHUN BaXKHO CPAaBHUBATH TUHAMUKY
pasmepoB omyxoneBbix odaroB npu [I19T/KT u KT B
BHJIE OAHOTHUITHBIX HCCIIEOBAaHUN (HATUBHBIX WIH
MoCIie BHYTPUBEHHOTO KOHTPACTHPOBAHNSA).

TonkouromnbHast acrimpaimonnas ouorncust (TAB)
C MOCJIEAYIOUINM IIUTOJOTHYECKUM HCCIIE0BaHUEM
BBITIOTHSIETCSI TIEPBBIM ATAIlOM, HO C TOYKH 3PCHHUS
MOP(HOJTOTHIECKOH TNAaTrHOCTHKH TTOCTABUTh AMArHO3
arpeccuBHOH (POPMBI paKa Ha OCHOBAHUH KIIETOYHOTO
Marepualia 3a4acTylo KpaitHe cioxkHo. [loaTomy BO
BCEX ciyuasx, nmogo3putenbHbix Ha APIIXK, ne-
00XOIIMO BBITIONTHATH TOJICTOUTOJIFHYIO OHOTICHIO C
MOJTyY€HHUEM CTOJIOMKOB TKaHU IS TOCIEAYIONNX
THUCTOJIOTUYECKOTO U UMMYHOTHCTOXUMHUYECKOTO HC-
CICAOBaHUM, a TAKXKE ONPEICICHUS TEeHETUUYECKUX
MyTauuil. Bo BpeMs mpoBeaeHusl TOJICTOUTOJIbHOM
ouoricum BaxHO Tox Y3M KOHTpojeM BHIOWPATH
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OITyXOJIEBBIC YYacTKH I 3a00pa Marepuaa, rmpes-
CTaBJICHHBIC COJIMIHBIM KOMITOHEHTOM, U30erasi 30H
Hekposa [15].

CymecTByeT KOHCEHCYC B OTHOIIEHHH TOTO, YTO
npu BeisiBiieHuu auarHo3za APIIDK ananu3 Ha Ha-
nuare MyTtanun BRAF""E criemyeT mpoBOIUTH Ha
paHHEH CTaguu U B CPOYHOM IOPSIIKE. DKCIpecc-
tectupoBanrne BRAF MoxeT ObITh BBINOJHEHO C
nomonisio UT'X [16]. UTo mo3BoMsIeT B MaKCUMaITb-
HO KOPOTKHUW CPOK BBIJICIHTH TPYIINY MAIIUEHTOB C
BRAF""E-nonoxutensabiv APIDK, ¢ oxumaemoit
BBICOKOM 3(h(heKTUBHOCTHIO TAPT€THOM Teparuu, 3Ha-
YUMO BIHAOMIEH Ha 001Iyt0 BEDKHBaeMocTh (OB).

Omnpenesienne pe3ekTadeIbHOCTH OIIyX0JIH

AbGcomoTHO HepedekTadbenpabiMu (R2) mMoryT
CUUTATBCSI ClIydad MHBA3UH OITyXOJIM B OOLIYIO COH-
HYI0O WJIHM BHYTPEHHIOK SPEMHYIO BEHY, BEPXHIOIO
MOJIYI0 BEHY, COCYIbI BEPXHEIO CPEIOCTEHHSI, Mpe-
BepTeOpanbHOi (hacimu, nuieBoa. M3onmupoBanHoe
BOBJICUCHHE MBIILICYHBIX CTPYKTYP, TpPaxeu, TOpTaHH,
HEpBOB (HaIpUMeEp, BO3BPATHBIN TOPTaHHBIN, OIyXk-
JAIOIUN 1 TuaparMaibHbli, TPYIUHO-KIIOUNYHO-
COCILICBHIHAS MbIIILA) TpeOyeT MHIUBUAYATIbHOIO
MOAX0/a C YYETOM PAaCHpPOCTPAHEHHOCTH 3aboieBa-
HUS, MOJIEKYJIIPHO-T€HETHUECKOro CcTaTyca OILyXo-
JI¥, paHee MPOBEJCHHOTO JICUCHUS, COMATUIECKOTO
crarycCa nanuueHTa, OIblTa XUupypra U1 BO3MOKXHOCTHU
noctuub pesekradenboctu RO/R1 6e3 pucka xus3-
HEYTpOKaronX ocinoxHeHui [17].

ITatomopdonornyeckue

xapakrepuctuku APIIK

AHaIuIacTU4YEeCKUM paK IUTOBUAHOM 5KeJI€3bl — 3TO
BBICOKOWHBA3MBHAS OITyX0JIb, C HH(OMIBTpannei npu-
JIETAIONIMX TKAHEH HIMTOBUIHOW KEJIe3bl U APYTUX
TKAHEH, HEKPO30M, BBIPAKEHHOM MUTOTHYECKOM aK-
TUBHOCTBIO, aTUITHIHBIMA MUTO3aMH, 3HAUUTEITHHBIM
SIICPHBIM TUIEOMOP(U3MOM 1 HHBa3KEH B TMM(parnye-
CKHeE U KPOBEHOCHBIE COCY/IbI, YTO XapaKTepU3yeT ee
KaK OITyXOJIb C BHICOKUM MOTEHIIUAIOM OTAAaJIEHHOTO
MeracTazupoBanus. OH XapaKTepus3yeTcsi BHICOKOM
CTENEHBIO KJIETOYHOHN IMpoiudeparii He3aBUCUMO
ot Mopdonorndeckoro moarumna. COOTBETCTBEHHO,
OKHIAIOTCS BRICOKAS YaCTOTa MUTO30B (>1 MUTO3a) 1
BBICOKHE HHIeKCHI ponndeparum Ki67 (06sraro >30
%) [18], a orcyTcTBHE MpOIH(EpaIK IPEIoIaraeT
AIBTEPHATUBHBIN TUATHO3. ATUITUYHBIC MUTO3BI TAKKE
O4YeHb PAacCHpPOCTPAHEHBI, YTO OTpPaKaeT HECTaOWIIb-
HOCTb F€HOMa, JIeXKAIIy10 B 0cHOBe pa3BuThsa APLLDK.
AHaIIaCTUYECKUHN PaK IUTOBUIHON KEIE3bI MOXKET
OBITH ST TETMOUAHBIM [ 19], BepereHo0oOpa3nbiM [20],
ruranTokieTounsM [20], meomopdubiM [20], Mao-
kietouHbM [20], pabnouanaevm [21], aHTHOMaTOM/I-
HEIM [20] wiu TrockokaeToIHbM [20] (1o JaHHBIM
obHoBiIeHHON KiTaccudukaruu BO3, TI10CKOKIETOU-
HbIA paK IIUTOBUJIHOW >KEJIe3bl B HACTOSIIEE BpPEMs
MPUHSTO KIacCU(UIIMPOBATH KaK MOP(HOIOTHIESCKHH
noaTun APIIK).
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HNMMyHOrHCTOXMMHYECKOe

ucciaenopanue (UI'X)

Tupeoun-cnenudruyeckne OENKH, TaKHE KaK TH-
peornobymuH (TI) 1 THpeonTHBIH (paKTOp TPAHCKPHTI-
mun 1 (TTF-1), orcyrcTByror B APLLDK, uto orpakaer
HenuddepenuupoBannyto npupoay omyxonu [20].
3naunrensHasd skcripeccust TT mim TTF-1 yka3siBaeT
Ha OoIree BRICOKHE YPOBHU AU (P PepeHITNPOBKH IITUTO-
BUJIHOM JKeJIe3bl, YTO JIeAeT APYTHe JUarHo3bl Oojee
BeposTHeIMU. V' X-okpammBanue Ha PAXS crnenyer
MHTEPIPETHPOBATH B TPABHIILHOM MOP(OIOTHYECKOM
KOHTEKCTE B KOMOMHANWH manenu MapkepoB UI'X.
Taroxe APLLDK momkeH nMeTs HHIEKC TTposidepaim
Ki67 ne menee 30 %, HO yalie BCEro 3HAYUTEILHO
Boime [20].

Hanuuue mytauuu TP53 sBAseTCs MOJEKYIAp-
HeIM mpuzHakoM APHIXK [22]. CooTBETCTBEHHO,
NI'X skcmpeccun Oenka pS3 MOXKET MpeacKa3arh
comaruyeckyio mytanuio 7P53 [18]. XoTs myTanus
TP53 ue sisiercs cneruduanoit aius AP, mo-
CKOJIBKY BCTPEYAETCs BO MHOTUX HOBOOOPA30BaHUSX
BBICOKOW CTETIEHH 3JI0KauYeCTBEHHOCTH, aHOMaJIbHAS
MMMYHOPEAKTHBHOCTH P53 MOXKET MOATBEPAUTD JIHa-
rHo3 APIK. CrannaprHas nanens mapkepoB MI'X
Ju1st oueHku nogo3penust Ha APIK u pe3ynbraTos
10 CPaBHEHUIO C IPYTHUMH OITyXOJISIMH TIPEACTaBICHA
B Ta0. 2.

MoJieky/IsipHO-TeHeTHYeCKHe (PAaKTOPbI

Mytatuu BRAF, NRAS u HRAS, xoTopble BCTpeya-
10TCs TpuMepHoO B 60, 8,5 u 3,5 % npu nanuusspHOM
pake mutoBuaHON xene3sl (ITPLIXK) [23], moryT
OBITH 00OHAPY>KEHBI C OONBIICH YaCTOTOW B OITyXOJISIX
APHK, comepxamux yuactkn BJAPIIDK, uem B
omyxoisix BAPHIXK [24], — RAS (10-50 %) u BRAF
(10-50 %) cootBercTBeHHO. Takum 00pazom, mpo-
necc nenupPpepeHMpOBKA MOKET OBbITh BBI3BaH MPO-
IPECCUBHBIM HAKOIUIEHHEM COMAaTHYECKHX MYTaluil
B IeHaX, CBA3aHHBIX CO 3JI0KaYCCTBEHHBIMH HOBOOO-
pazoBaHusiMU. MyTauuy, MPUHUMAIOIINE YIacTHE B
nennddepennmporke BAPILDK, moxHO pasnenutsb
Ha panHue Mmytauuu (BRAF, RAS, NTRK, RET/PTC),
Bo3Hukatomue B BIPILDK, v mo3mane mytarmu (TERT
(30-75 %), TP53 (40-80 %), PIK3CA (5-25 %), PTEN
(10-25%), EIF1AX (5-15 %)), npuBOSIINE K TEPEXO-
ny BJAPILK 8 HPIK u APILK [25]. TTo cpaBHEHMIO
¢ BJAPIIX, koTopslii XapakTepu3yeTcsi B3aUMOU-
CKJIIOUAIOIIMMU IpaBEpHBIMU MyTauusiMu pS3 [23],
reaetuaeckuii mpod b APLLDK MoxkeT onpenensatbes
HaJMYMEeM ABYX Wi Oonee MyTanui [6].

Jleuenue APII/K

Xupypzuueckoe neuenue

OnpeneneHrne MOKa3aHUM K XUPYPrUYECKOMY
neuennro APIK 3aBucur or MHOXECTBa (pakTOpPOB:
PacIpoCTpaHEHHOCTb 3a00JI€BaHuUsl, COCTOSIHUE Jbl-
XaTeNbHBIX MyTeH, BO3MOKHOCTh IIPOBEACHUS XUPYP-
THYECKOTO JICUCHUS C COXPAaHEHUEM KauecTBa KHU3HU
MareHToB (0e3 JIApHHTIKTOMIH ), (DYHKIIHOHATbHBIH
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Ta6nuua 2/Table 2

MaHenb pyTUHHBIX UMMYHOTMCTOXMMMNYECKUX MapKepoOB AA OLIEHKN npeanoraraemoro
aHannacTU4YecKoro paka WMTOBUAHOW Xene3bl M 0OXNpaeMbliX pe3ynbTaToB MO CPABHEHUIO C APYTUMMU
TUnamu onyxoneun UX

A panel of routine immunohistochemical markers for evaluating suspected anaplastic thyroid carcinoma
and their anticipated diagnostic outcomes in comparison with other tumor types (IHC)

UI'X mapxep/ BJIPLLIK/ HPIIDK/
ICH marker WDTC PDTC
ITan-tiuroxkeparun (CKpan)/
Pan-cytokeI;atin ((CKpI:m)) e A
TI/TG ++ +/-
TTF-1 -+ +/-
BRAFV()OOE +/_ _/+
PAXS8 ++ +++
Ki67 <5% 5-30 %
Kanpsriuronun/Calcitonin - -
PDA/CEA - -
pS3/ps3 ) ((rl; ffll;"g/ "
CD45/CD45 - -

l'lpHMeanue: TabNUIa COCTaBICHA aBTOpaMH.

Note: created by the authors

craryc naruenta (ECOG, nartubamibHas mkasnia, Ko-
TOpas UCIIOJIB3YETCS U1l OLEHKH OOLIEro COCTOSIHUS
OHKOJIOTHYECKOTO OOJIBHOTO), BO3MOKHOCTH Ha3Haue-
HUS HEOQIbIOBAHTHOM JIEKAPCTBEHHOM TEparuu.

Pezexmabenvuuvrit APIK

Pesexima RO/R1 gBisieTcss €IMHCTBEHHON LIETIBIO
OTIepalyy y MalueHTOB C MECTHOPACTIPOCTPAHEHHBIM
APHIXK IVA. Y 10 % namuento ¢ AP omyxonb
pacronaraeTcs UHTPAaTHUPEOUIHO, ele Ooliee peako
(26 % cmyuaeB) APLLXK BwisiBnsercst mpu Mopgo-
JIOTUYIECKOM MCCIIEIOBAaHHUH U TOBHUTHON JKEJIE3BI T10
noBoxy BIAPHIXK [25]. Tupeounskromust (48,6 %)
¢ meiHo# nuMdoauccekmue (59 %) (npu 3TOM
JIAPUHTIKTOMHST/PapUHTIKTOMUS ObLITA BHIITOIIHEHA Y
1,7 % marnuenToB KaK 4acTh OTepaIin) — HanOomee
pacrpoCTpaHEeHHBI 00bEeM XHUPYPTHUECKOTO Jieue-
nust npu APHDK. JlaHHBIH 00beM XUPYpPrUYECKOTO
JIEYCHUS SIBIISIETCS ONTHUMAJbHBIM Yy TAIMEHTOB C
pe3eKTabeIbHOM OITyXOJBIO.

JanabIX 00 MCX0JaX TEeMUTHPEOUIIKTOMUH Y
nanueHToB ¢ pesexradenbHbiM APLLDK (HopmanbHas
KOHTpajaTepajbHas A0Js Ha MpeaonepaliOHHOM
Y3U1) HegocTaToYHO, MEeIeco00pa3Ho PacCMOTPETh
BOIPOC O BBIMTOJHEHUH TeMHUTHPEOUIIKTOMUH TPH
MOPaXEHUH OIYXOJIbIO OTHOM 10U HIUTOBUHOM HKe-
JIe3bl, OBPEXKIEHUH UIICHIIATEPAILHOTO BO3BPATHOIO
TOPTaHHOTO HEepPBa WJIU MPHU OTCYTCTBHH UACHTU(U-
Kalliy UICHIIATePAIbHBIX TapalluTOBUIHBIX JKeJes,
C IIeJIBI0 COXPAHEHMs KadyecTBa KU3HU U CHUKEHUS
pHUCKa pa3BUTUA JBYXCTOPOHHETO Mape3a ropTaHu U
MOCTOSIHHOTO TUIOnaparupeosa [26].

B macTosmmii MOMEHT MeTaaHanan3a, JOKa3bl-
BAIOIIET0 BIUSHUE XUPYPTrHUECKOTO JICUYSHHsI Ha BbI-
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APIIDK/ MPIIPK/ Jlumdoma/
ATC MTC Lymphoma
- et -
+/- -
-+ - _
+- +- +-
>30 % <20 % Bapnat6ensHo/Variable
- +++/- —
- e -
+/- - +/-

- = +++

KUBaeMOCTh TarueHToB ¢ APIK, He cymecTyer.
Tak, B meraananuse K.C. Bible et al. [26] GosbIuH-
CTBO HCCJICIOBAHUN, B KOTOPBIX OIICHUBACTCS POJIb
xupypruueckoro BMentarensctsa B APIIDK, onucsr-
BAIOT YIyYIIEHUE MCXOJOB TMOCIE XUPYPIHUECKOTO
BMEIIATENIbCTBA, OJHAKO KPUTEPHUH BKIIFOUEHUS B OTH
HCCIIEeIOBaHMSI ObLTA HEKOPPEKTHBI K MOTIIU MOBJIHSITH
Ha 0OoJiee OJIaroNpHUsITHBIC UCXOMBI: BKJIFOYAIIUChH HaU-
0oJee 3710pOBbIE TAIIMEHTHI C HAMMEHEee PacIpoCTpa-
HEHHBIM OITYXOJIEBBIM TIPOILIECCOM, HE OIIEHHBAJach
pe3eKTadeIbHOCTh OIYXOJIM U BCE MCCIICJIOBAHUS
OBLIH PETPOCTICKTHBHBIMHU.

Hepezexkmabenvuwtit APIIK

Pesexrist B 00beMe R2 BO3MOXKHA TOTBKO C HENTBIO
MaJUTMATUBHOTO JICUCHUS MPH PUCKE OOCTPYKIIUU
JBIXaTeNbHBIX MYTEeH WU MUIIEBOJA Y MAllUEHTOB
¢ redepanu3oBanubiM APIK IVB-IVC craguu.
TpaxeocToMus BBIONTHSIETCS y MAalMEHTOB C pas-
BHUBAIOMIEHCS OOCTPYKIIMEH IBIXaTENbHBIX MyTeH
MIPH HEBO3MOYKHOCTHU BBITIOJIHEHHUS JIPYyroro oobema
XUPYPrUYECKOro BMEIIATENbCTBA.

ITo manuemv T. Holting et al. [27], marmenTsI, iepe-
HecIre MpohUIaKTHICCKYIO TPAXEOCTOMUIO, TMEITH
OoJiee HU3KYIO OOIIYI0 BBDKHBAEMOCTH B (2 Mec) 1o
CPaBHEHUIO C 5 MeC y MalUEHTOB, KOTOPBIM HE ObLIa
BhITIOTHEHA TpaxeoctoMus. [lo manHeM O. Nilsson
et al. [28], uncimo manMeHToB, HYXIAIOIINXCS B Tpa-
XEOCTOMUH, PE3KO COKPATHIIOCH 32 TTOCIICAHHUE YETHIPE
JIECATUIICTHSI PU HAJIJIeKAIIEeM TPUMEHEHUH JTy4eBOM
teparmu (JIT). B nccnenoBanum m3 26 manueHTOB
TONBKO | TarueHTy motrpedoBatach TPAXeoCTOMHUS,
YTO TMTO3BOJISICT MPEATOIIOKHUTh, UTO Pa3yMHO UCTIONb-
zyeMmast JIT MoxkeT moMoub n30exkarh NpoPriIaKTHie-
CKOM TpaxeocTomuu [6].
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JlyyeBasi Tepanust

u cucreMHas xumuorepanus (XT)

Y4HTBIBast BEICOKYIO CKOPOCTB ITPOTPECCHPOBAHUS
APIDK, nenecoobpazno HaumHath X1 Kak MOXKHO
pasbiue. JIT ciaexyer HauMHATh MOCIE 3aKUBJIEHUA
rocjaeonepanMoHHol pansl u npu craryce ECOG
(2-0) manmenTa. Ilnanuposanue JIT cinemyer Ha-
YUHATH Yepe3 2—3 HeJ TMocie Onepanuy Mpu yMeHb-
IIEHUH TTOCICONEePAIMOHHOTO OTEKA. XUMHOTEPATTHSI
MOJKET OBITh HauaTa OBICTpPEE MOCIE ONEPaIuU, YeM
JIT, mockonbKy miist ee 0€30MacHOr0 MPUMEHEHHUS
TpeOyeTcs MeHbIas CTETeHb 3aKHUBICHUS Omepa-
LIMOHHOMW paHbl. B MOHOUEHTPOBOM HCCIIEI0BAaHUU
N. Prasongsook et al. coobmiaercs, 4To cpejHee Bpems
OT Ollepaluu J0 XUMUOTEepaIuu cocTapisieT 19 nuei,
a cpefHee BpeMs OT Omepaluy J0 Hadaia JTydeBOH
Tepanuu — 27 gHeH [29].

Ilpeoonepayuonnan JIT

[IpoBenenue nmpenonepaunonnoit JIT He mokaza-
JIO IPEMMYIIECTBA B BBDKUBAEMOCTH Y IMAIIMEHTOB
¢ APIIX [30]. B nurepatype moKa3zaHHOU poau
HEO0aIbIOBAHTHON XUMUOYYEBOU TEPAITUU HA MOMEHT
HalnMCcaHus TaHHOW paOOTHI He HalieHo. [locTymHbIe
Hay9YHbIE MCCIEIOBAaHUs OLIEHMWBAIOT HEOOIbIINe
BBIOOPKH PETPOCIICKTUBHBIX MAIMEHTOB. B omy0Oiu-
KOBaHHBIX UCCIEIOBAHUAX BCET/IA IPUCYTCTBYET dJIe-
MEHT ITPEB3ATOCTH TIPU BBIOOPE CITydast; HEM3MEHHO
TAIUEHTHI C JTy4IIM (PyHKITHOHAIBHBIM COCTOSTHUEM
ECOG, 6onee momoasiM BO3pacTOM U MEHEE pac-
MPOCTPAHCHHBIM 3200JIEBAHUEM IOJIYYarOT OoJiee
arpecCUBHYI0 KOMOMHHPOBAHHYIO TEPAITHIO.

Hocneonepayuonnaa JIT

ITo ganubiM 6a3el SEER, Bxirouaromieii 516 mna-
LIUEHTOB, 0 JJAHHBIM MHOTO(AKTOPHOIO aHaJIK3a,
Hapsily ¢ BO3pacTOM TOJIbKO KOMOMHHUPOBAHHOE HC-
MOJTb30BaHMe XUpyprudeckoro yedenus u JIT Obuto
UICHTH(PUITMPOBAHO KAK HE3aBUCHUMBIN MPETUKTOP
OB [31]. YuutsiBas O0JBIIOE KOJHYECTBO MAIMEH-
TOB U THOMYJISILUOHHBIA XapaKTep UCCIECIOBAHUS, 3TO
camble yOeIMTeIbHbIE 1 HAUMEHEE MIPE/IB3SIThIC 1aH-
HbIE, TOCTYIHBIE B HAcTosIIee Bpems. MeTaaHam3
17 peTpOCHEeKTUBHBIX HCCIICIOBAHUH, BKIIOYABIITUX
1 147 manueHToB, TakXKe MOKa3all, 4To MOoCcJeonepa-
nnonHas JIT + xupyprudeckoe JedeHUEe CHUKAIOT
PHUCK CMEPTH TI0 CPAaBHEHHMIO C TOIBKO XHPYPTUIECKAM
BMeIIaTresbcTBOM [32].

Menee H3y4eHHBIM METOJIOM, BBUIY OTPaHH-
YEHHOTO KOJMYECTBA YCTAHOBOK (IIMKJIOTPOHOB) B
MHpE, SIBIIETCS IPUMEHEHHE HEHTPOHHO-(POTOHHOM
Tepanuu. [IpeumyIecTBoOM Takol TEPANNUHU SBIISETCSA
OTCYTCTBHUE BIUSHUS HA KPUTUUECKUE OPTaHbl, CHU-
’KEHHE pUCKa MECTHOTO peunauBa. Mccnenoparensamu
n3 T. ToMcKa MpoBeIeHO AKCTIEPIMEHTATFHOE JISUeHUE
15 mammentoB ¢ APIK: ciiycts 10-14 mreit mocie
XUPYPTAYECKOTO JICUYCHUS MPOBOIUIICS MOCIeoIepa-
uuonHkIi kypc HOT ¢ COJl 50-55 Uzolp Ha obnacTb
noxa DK u o6macTh ymaneHHBIX METacTaTHIECKIX
nuMpoy3noB. MennaHa BEDKHBAEMOCTH COCTaBHIIA
14,4 mec, uto GombIIIe, YeM MPU CTAHIAPTHOU JTy4eBOU
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Tepanuu, CONIAaCHO IaHHbBIM 3apyOEkKHbIX UCCIIEI0Ba-
TeJIel, YTO TIO3BOJISIET pacCMaTpHUBaTh TaKyto TEPATHIO
Kak OJIHy U3 ONIMH MOCJIEONEepPalHOHHOTO BEJCHUS
nanueHToB ¢ APIIK [33].

Jyueeasn mepanusn

Y Hepe3eKmadenbHuIX NAyUeHmog

B pabote N. Prasongsook et al. cpeiu narieHToB
co cragueid [VC oOmiast BBDKMBa€MOCTb HE pa3iv-
yajach B 3aBUCUMOCTH OT orcyTcTBUs/Hanuuus JIT
MOCIIe XUPYPTHUECKOTO JIEYeHNUs, TAKUM 00pa3oM, y
MAIMEHTOB C W3HAYalIbHO Hepe3eKTa0enbHbIM 3a00-
neBanueM xumuomydesas tepanus (XJIT) 6e3 npu-
MEHEHMsI TAPTeTHOM TEpanuyu O4EHb PEIKO IIPUBOJUT
K OTBETY OITyXOJIH Ha JICUEHHUE U ITOSIBICHUIO BO3MOXK-
HOCTH JTaIbHEHIIIeT0 XUpyprudeckoro jgedenus [29].
Bormpoc nokaibHOro KOHTPOJIS 10 CUX TOP CHIOPHBIH,
MOCKOJIbKY BCE TOM00HBIC MCCICIOBAHMS SBISIIOTCS
PETPOCIIEKTUBHBIMHA C CHCTEMATHICCKON OIMTHOKOMA
0TOOpa; MarUeHThl ¢ MeHee PacipoCTPAHEHHBIM 3a-
OoneBaHHEM, JTy4YIIUM (DYHKIIMOHAIBHBIM COCTOSIHUEM
U JIyYIIUMH OKHJIAEMBIMH Pe3yJbTaTaMu ¢ OOombLIeh
BEPOSITHOCTBIO OyAyT IOJydaTh BBICOKOJO3HYIO JIy-
YEeBYIO TEpPAIHIo.

Taprernas Tepanus

YuuTeIBas arpecCUBHBIN XapaKTep OMyXOId, Obl-
CTpO€ HavaJo JICYCHNUS UMEET PelIaroliee 3HaueHue
JUIsl TalMeHTOB. MlcTopriyeckr OCHOBHBIMU TPYyTIIIaMH
MperaparoB ObLTH aHTPAIUKIHHBI (JIOKCOPYOUITNH) 1
TaKCaHBbI (MAKIUTAKCE, TOTIETAKCeI), OHAKO TaHHAs
Tepanus o01amaeT yMEpPEHHOH U BpEMEHHOHN KITWHU-
4ecKod 3((PEKTUBHOCTHIO MPHU PACIPOCTPAHEHHOM
APIIX [34]. BepkuBaeMOCTb MAIMEHTOB CO CTaAUECH
IVC u nepesexrabenbHbM BapuanToMm [VB, APIIDK
He TpeBbIIaeT 3 Mec. ENMHCTBEHHBIM BapuaHTOM
MPOJUICHUSI )KU3HU SIBIISICTCS TIOMCK ITOTEHIHATBHBIX
MUILICHEH BO3ICHCTBHS Ha OIyXOJIEBbIC KIETKH — Tap-
reTHO Tepanuu. TapreTHas Tepanus TpeOyeT ymio-
BJIETBOPHUTEIHHOTO OOIIETO COCTOSHUS MAIMEeHTa 110
mkaiie ECOG (0-2), a Taxke, Kak MpaBUIIo, Criocoo-
HOCTH MAIEHTOB TPOIVIaThIBATh TaOJIETKH/KAICYIIbI,
MOTOMY 4TO JUC(arus BISETCS HEPEIKUM SIBICHHEM
npu pacrpoctpaneHHoM APIIK. /TanHbIe orpaHnye-
HUSI MOTYT NPUBOJMTH K CHCTEMAaTHUYECKOM OIMOKe
pe3ynbTaToB HcclefoBaHus. B ciydae oTCyTCTBUS
OTBETa Ha MPOBOAMMYIO TApPreTHYIO TEPaNHIO WIIN
€€ HeZIOCTYIMHOCTH ITUTOTOKCHYECKast XUMHOTEPaITHs
OCTaeTcs eAMHCTBEHHBIM CHCTEMHBIM TepareBTHYe-
CKHM BapuanToM [34].

BRAF"E_ponoscumenvnotit APILZK

Myrarmss BRAF"" sBnsercs Hanbosiee 4acto
BcTpeyaromieiics myTarnuen B kierkax APLIDK, na-
omonaemoii B 50-70 % ciydaes [35]. B mae 2018 1.
KoMOWHaIust UHruontopos BRAF/MEK, nabpadennod
TUTIOC TpaMeTuHuO, Obia omobpena FDA CIIA as
nanueHToB ¢ APIHK, uMeromux MyTamuio reHa
BRAF""E Tepanusi, HanpaBieHHast Ha TeH BRAF,
MOYKET BBI3BaTh KIIMHUYECKH 3HAYMMYIO PETPECCHIO
OTYXONIM y 3TUX manueHToB. [locrmennue nanHbie

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(2): 133-143



OB30PbI

CBUJIETENLCTBYIOT O TOM, YTO XHUPYPTrHUECKOE JIEUEHHE
rocie 6JaronpusATHOTO OTBETA HA HEOAIbIOBAHTHYIO
Tepanuio nHrnouTopamu BRAF/MEK mMoXeT mpu-
BECTH K 3aMETHOMY YBEJIMUYEHHUIO BBIKHBAEMOCTH Y
manueHToB ¢ APHK: 1-netusas OB — 94 % (n=20)
[36]. OcHOBHO¥ MPUYNHOM SBIAETCS TPpaHCHOPMAITUS
paHee Hepe3eKTa0eILHOM OIYXO0JIH B PE3eKTa0eTHHYIO
Ha (oHE POBEICHUs Tepany nHruouTopamMu BRAF/
MEK [37].

BRAF""E_ ompuyamensnwii APIIIK

JleyeHnune Takux MaIMeHTOB HE OTIMYAETCS OT CTaH-
nmapTHbIX oaxoaoB B neueHnn APIK. ['enetnueckoe
TECTHPOBAHHUE JOJUKHO OBITH CIENAaHO Ha paHHEH
CTaJuu AMArHOCTUKH, YTOOBI CBECTH K MUHMUMYMY
3aJepKKy B HayaJle CHCTEMHOMN Teparuu.

Ilepecmpoiixu 2zenoé NTRK, RET u ALK

npu APII’K

ITepectpoiiku renoB NTRK u RET siBnsitoTcst
PEAKMMH MYTallMOHHBIMHU COOBITHUSIMH, OOHAPYXKU-
Ba€MBIMH B COJMAHBIX OIMYXOJSAX, B TOM YHUCJE B
ITPUIK, HPIIDK, APIIK, u mouTH Bceraa uckKIiova-
10T Apyrue ApaiiBepHble myTarmu. Marnoutopst TRK,
JIAPOTPEKTUHUO U SHTPEKTUHUO, 0moOpeHsl FDA mtst
JICUEHHUSI JIETeH U B3POCIIBIX C COIMAHBIME Oy XOJISIMHU
¢ nepectpoitkamu NTRK. CelneKTUBHBIM UHTHOUTOP
RET, cennepkarunu6, taxxke ogoopen FDA B mae
2020 . s marmentoB ¢ RET/PTC nepecTtpoiikamu
TP pake MIUTOBUIHON KeJe3bl W JIETKUX, a TakKe
Juist nanuenTos ¢ myranued RET npu menymuisspHoM
pake INUTOBUIHOMN KeJe3bl. Y UUThIBasi HEMHOTOUHC-
JICHHOCTh AaHHBIX maieHToB ¢ APILDK B orHOmIC-
Hun cenekTuBHBIX HHTHONTOpoB RET m NTRK, Ha
JTAHHBII MOMEHT PEKOMEHIOBAHO MX MCIIOJIb30BaHHE
npu APIDK Toibko B yClnOBHAX KIMHUYECKHX HC-
cienoBanuii 6o off-label mo pemenuro BpaueOHOM
KOMHCCHH.

Anmuanzuozennvie npenapantvl

ToJIbKO OJMH aHTUAHTUOTEHHBIN Mpemnapar —
JlenBatunuO, MynbTHKMHA3HBIA nHrHOUTOp VEGFR
1-3, FGFR 1-4, PDGFR, RET (onoGpennsiii FDA
s BAPIHIK) — mponemoHcTprupoBan 3QpeKTHB-
HocTh pu APIIDK B npocnekTHBHOM KIMHUYECKOM
HCCIIEZIOBAaHUH, TPOBEACHHOM B SIMOHNH, U HAa 3TOM
OCHOBaHUHU 0J00pEeH Jisl MCHOJb30BaHUS B 3TOH
ctpane [38]. U3 17 mammmentoB ¢ APLIXK 4 (24 %)
OTBETWJIM Ha JieueHue, co cpenueit OB B 10,6 mec.
Jpyrue peTpocneKkTUBHbIE UCCIIET0BaHMsI TaKKe 110-
Ka3aJi HeKoTopyto s dexruBHOCTh pu AP [39].
Tem He MeHee 3aIIaHUPOBAHHOE MOATBEPXKAAIOIIEE
nccnenoBanue 2-i ¢aspl, MPOBEJCHHOE Ha MallleH-
Ttax ¢ AP uepe3 MexnyHapoaHyto Tpymiy Mo
OHKOJIOTUH IIUTOBUIHOMN XKeJie3bl, ObIIO 3aKPBITO Ha
MIPOMEKYTOTHOM aHAIIN3€ M3-3a OTCYTCTBHS A dek-
tuBHOCTH JIeHBaTHHMOA.

Copadenun6d, Akcutunu0, l'epuantand u [lazona-
HUO, UCTIONb3yeMbIE B KaYECTBE MOHOTEPAIIHH, HE ITPO-
JIEMOHCTPHUPOBAJIM PE3YJIBTATOB, YTO CBUICTEIILCTBYET
0 TOM, YTO HHTHOUTOPHI KMHA3 B COBOKYITHOCTH MOTYT
nMeTh HeOonbIyo 3G PEeKTHBHOCTS B OTHOUICHUH

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2025; 24(2): 133-143

APIIX [38, 40]. Poccuiickuil onbIT NPUMEHEHUS
JlenBarnan6Oa Ha 24 mamuenrtax ¢ APIIK moxkasan
yBennuenne OB mo 15 mec [41].

OnHUM M3 OCHOBHBIX OI'PAaHMUYEHHUH HCIOJIB30-
BaHUSl aHTHAHTHOTEHHBIX MPENapaToB y MAIlMEeHTOB
¢ APHIX sBisieTcst puck KpOBOTEUEHHSI B 3TOM TO-
MYJSIIAN TTAIMEHTOB, T1I€ OMYXO0Jb YacTO POPaCcTaeT
B Tpaxero, MUILEBO/ U KPYIHbIE cocyasl. beicTpoe
YMEHBIIICHHE OITyXOJU B XOJIE JICYSHUS] MOXKET TpH-
BECTH K TIOSIBIICHHUIO KPOBOTCUCHUS W/ HITH (HOPMHUPO-
BaHUIO cBUINA [42].

HUmmynomepanusn

Uccnenosanus nmokazanu, yto APHIXK skcmpec-
CHUpYyeT UMMYHHbIE Mapkepsl, Takue kak PD-L1, a
MMMYHHasl THQUIBTPAIHS ABISETCS OTINYNTEIbHON
4yepToit 3Toro 3adosneranus [43]. Tak, Mo JaHHBIM
P. Adam et al., Bricokas skcmpeccusi PD-L1
TPS>50 % nabmronaercst y 42 % narmenTos ¢ APLIK,
YTO MOYKET OBITh MMOTEHITHAIBHBIM MTPETUKTOPOM TS
a¢dpexkruBHOCTH UMMyHOTepanuu [44]. XoTsl UHIHU-
OUTOPBI KOHTPOJILHBIX TOUEK OJ0OPEHBI ISl ICUSHHUS
Pa3IMYHBIX COMUIHBIX OMTyXOJIeH, HA OJIMH U3 HUX HE
omobpen FDA crienmansro mist AP,

B nccnenoBannn NCI-MATCH (National Cancer
Institute Molecular Analysis for Therapy Choice) B
OJTHOM W3 MEPBBIX JOCTOBEPHO OLIEHEHO IPUMEHEHHE
nMmmyHotepanuu npu APIIK. ITanueHTsl ¢ BbICO-
KUM ypoBHeM dkcnpeccuul PD-L1 nonyyanu neuenue
nemOponu3zymadom, uHruouTopom PD-1. Pesynbrarst
HCCIIETOBAHMSI [TOKA3AJIH, YTO Y HEKOTOPBIX MAIIUEHTOB
PETHCTPUPOBAJICS YACTUYHBIN OTBET HA JICUCHHE U
YMEHBIIICHUE Pa3MEPOB OITYXO0JIH. XOTsI OOIIHI OTBET
Ha JIeueHUe ObLT OrpaHUICH, IOy YeHHBIE JIAHHBIE CBH-
JETEIbCTBYIOT O TOM, YTO HHTHOUTOPBI KOHTPOJIBHBIX
TOYEK IMMYHHOTO OTBETa, TAKHe KaKk NeMOpoIu3ymao,
MOTYT OBITH TIOJE3HBIMU IS TIOATPYTITIBI TAIIMEHTOB
¢ APIIX, nMeromnux BbICOKHI YPOBEHB dKCIIPECCUH
PD-L1. Cxoxue pe3ynbTarsl ObUIH OMyOIHKOBaHBI B
nccnegoBanud KEYNOTE-158.

B xome PKU NCT02404441 uccremoBaics crap-
tanu3yma0, B pexxume 400 Mr B/B Kak/pie 4 Hell, Ha
40 naumenrtax ¢ APILK, u3 kotopsix y 28 Oblia BbI-
aBneHa skcnpeccust PD-L1, y 3 manmenToB otmevancs
MIOJIHBII OTBET HA TEPAIHIO, Y 5 — YACTUYHBIA OTBET
(oOmuit oTBeT Ha Tepamuio coctaBmwi 19 %), 24 ma-
[IUEHTA POTPECCUPOBAIIH, y 8 MAIIMEHTOB UCXO]T OBLI
neranbHbIM. OTBeT Ha PD-L 1 -UHruOUTOPBI OBLI BhILIE
(>50 %) B rpynme nanueHToB ¢ skcipeccueit PD-L1,
u 1-1eTHss BEDKUBaEeMOCTh coctaBmia 52,1 % [45].

KomOnuupoBanHoe JieueHne

CTOUT IOMHUTH O TOM, YTO CpeHee BpeMms Ha-
CTYIUICHUS TepareBTHIecKoro 3¢ deKTa Mpu UCIIO0NTb-
30BaHUM UMMYHOTEPAIMK B MOHOPEKHUME, TI0 PA3HBIM
HCTOYHUKAM, MOXKET BapbuUpoBarbes ot 1,5 10 2 mec,
YTO SIBIISICTCS JIOCTATOUHO JOJITHM, YIUTHIBas OBICTPOE
nporpeccupoBanue 3aboneBanus. Tak, uccienona-
HUE IO MPUMEHEHHUIO TMpenapara nemMoponnzymad
B MOHOTepanuu win ero komOuHarmu ¢ XJIT Obuio
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MIPEKICBPEMEHHO MTPEKPAICHO U3-32 OBICTPOTO Jie-
TaJHHOTO UCXOJa Y TPEX 00CIIeTOBAaHHBIX AIIHEHTOB
[43]. Takum obpazom, mouck Hambdonee >hGheKTHB-
HOW KOMOUWHAIIMH, COYETAONICH UMMYHOTEPAITHIO U
XUMHO/TapTeTHBIN KOMIIOHEHT C YIIPaBISEMbIM TPO-
(bmteM TOKCHYHOCTH, SIBIISIETCS] BAKHOM 3a1aueil.

Ha ¢one ymepeHHBIX yCIIEXOB MOHOTEPAITUH HC-
CJIe/I0BATE)IM HavyaJlM M3y4aTh KOMOWHHPOBAHHbBIC
nonxoabl K nedenuto APIIK. Oguum 13 npumepos
SIBIISIETCSl MCCIIEIOBaHNE, IpOBeeHHOe B Memorial
Sloan Kettering Cancer Center, KoTopoe H3yJajo
KOMOMHAINIO 1eMOponu3ymMada ¢ TapreTHBIMU TIpe-
naparaMu, TAKMMHU Kak HHruoutops! knHaz BRAF u
MEK. B sToM ucclienoBaHUU MalUEHTHI MOIYyYaln
eMOponu3yMad B KOMOMHAIIMA C TAPT€THBIMU areH-
TaMH, YTO TIPUBENIO K 00Jice BHICOKUM TOKA3aTeIsIM
OTBETOB Ha JICUCHUE U YIYUIICHUIO BBIKHBAEMOCTH 110
CPaBHEHUIO C MOHOTepanuen. DTH pe3yabTaThl MO-
YepKHUBAIOT BAXHOCTh KOMOMHMPOBAHHBIX ITOJIXO/IOB
M HEOOXOIMMOCTE JAJIBHEUIINX MCCIIEIOBAHUNA IS
ONTHUMH3AIUN TAKUX CTPATETHH JICUCHUS.

B perpocniekTHBHOM HCCTIEIOBAHNUH, TPOBEICHHOM
B YHUBEPCUTETCKOM MEIMIIMHCKOM IIeHTpe Dpaitdyp-
ra, aHaTM3UPOBAJIACh KOMOWHAIMS JIEGHBaTHHUOA 1
reMOponu3ymMada y mecTH MalMeHTOB C MeTacTaThye-
ckuM AP 1 n1Byx nmanueHToB ¢ HU3KoAU(pPepeH-
[IUPOBAaHHBIM PAKOM IIUTOBUIHON kelesbl [46] with
frequently increased tumor mutational burden (TMB).
Jleuenue BKITIOUAIIO €KEJHEBHBIN TIPHUEM JICHBAaTHHHOA
B n03ax oT 14 1o 24 Mr u nemOpoimu3ymada B QUK-
cupoBanHol o3¢ 200 Mr kaxzasie 3 Hen. OCHOBHbBIE
pe3yIbTaThl UCCIENOBAHUS: JIYYIIUNA OOIIHA OTBET
(BOR) y martmenToB ¢ APHIX cocraBui 66 % momHbIX
pemuccuii (4/6 CR), 16 % crabunuzanuu 00s1e3HU
(1/6 SD) u 16 % nporpeccupoBanusi 6one3nu (1/6
PD); y manmuentoB ¢ Hu3koaudhepeHIIupPOBaHHBIM
paKOM IMWTOBHIHOW KeJe3bl ObIT 3apernCTPUPOBaH
yactuunblil oTBeT (PR 2/2); Mennana BEDKMBAEMOCTH
0e3 nporpeccupoBanusi coctaBuiia 17,75 mec st Becex
manueHToB 1 16,5 mec mig nanuentoB ¢ APIIDK, ¢
MIPOIOIKUTEIILHOCTEIO JiedeHus ot 1 mo 40 mec; y 4
13 § MalUeHTOB Pa3BIIINCH HEXKEIIATCIIHHBIC SIBJICHMUSI
III/IV crenenu, TpeOylomue CHUKEHUS 1036l WIN
npekpaiieHus npuema Jlenparnauba; Mequana oorei
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BBDKMBAEMOCTH cOocTaBuia 18,5 mec, mpuiem Tpoe
narueHToB ¢ APLIDK ocraBanuck sxuBbl, 03 peru-
JIMBa Ha MOMEHT OKOHYaHHMS HCCIIe0BaHUs. TakuMm
00pa3oM, Ha TAHHOE BPeMsI PE3YJIbTaThl UCCIICIOBAHUI
MOKA3bIBAIOT, YTO UMMYHOTEPAIHS MOXKET OBITH d(-
(hexTrBHOM 1151 yacTy maruenToB ¢ APIDK.

3akuouenue

Bonpirast 4acTh OmyOIMKOBAaHHBIX 3apyOEKHBIX
Hay4IHBIX paOOT OMHUCHIBACT JTHMOO CCBIJIACTCS HA WC-
CIIEZIOBAHUS C BKJIIOYCHUEM HEpPENPEe3eHTATUBHBIX
BbIOOpOK. CoBpemenHas kinaccudukarms BO3 (2022)
Menset onpenenenust AP, uro nenaet yactuyHo
HE aKTyaJlbHBIMH TIPOIIIbIe padoThI. B mporiecce Ha-
MHACaHUS JAHHOTO 0030pa MBI BBISBIIN CIICAYIOIINE
PACXOXKICHUS:

1) pacrpenenenre No CTajusM HE OTPaXKaeT pe-
aJIbHOM paclpOCTPAHEHHOCTH JIAHHBIX MAlMEeHTOB. B
HCCIIENOBAHMS BKIIIOYAIOTCS HALMEHTHI cTagun [VA,
IVB (R0/1), xoTs1 B peanbHOW KIMHUYECKON TIPAKTH-
K€ KpaiHe PeIKO JaHHBIC MAI[MCHTHI MPE/ICTABICHBI
pesexrabenpabiMu BapuantamMu APIIDK, Gonprmas
9acTh IMAIMEHTOB MpencTaBieHsl cramusamu [VB, IVC.
Takum oOpazom, HanGosiee 3A0POBBIM MALMEHTAM
MIPOBOIMIIOCH HAMOOJIEEe arpeCCUBHOE JICUCHUE,

2) B KIMHUYECKHE MCCIIEOBAHUS BKIIOYAIOTCS
nmarueHTsl co crarycoM ECOQ 0-1, a Taxke Te, KTO
MOT MPOTJIaThIBaTh Ta0JIeTUPOBaHHbBIE (POPMBI JIeKap-
CTBEHHBIX TIPENApaTOB — IaHHAS KaTeropus OOJIbHBIX
pelKa B peabHOW KIIMHHYECKOW MTPAKTHKE.

[To-pesxHeMy OCTarOTCS HEpEIeHHBIMU BOIPO-
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Bce aBTopbl 0100pHiH pUHATBHYIO BEPCHIO CTAThH Mepe]| MyOInKanei, BRIpa3yiIi COIVIacHe HECTH OTBETCTBEHHOCTD 3a BCE ACTIEKTHI
paboThI, MOIpa3yMeBalONIyI0 HA/UIeXKallee N3yYeHHe U PelIeHre BOIPOCOB, CBI3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIFOOOH
4acTu padoThI.
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CPABHUTEJIbHAA XAPAKTEPUCTUKA SMBOJIN3ALIUA
U IMTMPOBAHUSA MPABOW BETBU NMOPTANIbHOW BEHbI
(OB30OP JINTEPATYPbI)

K.K. Napgbik, P.B. UweHko, K0.[l. KoctamuH

®reY «MHBX nm. B.K. lN'ycaka» Munagpasa Poccun
Poccus, JoHeukas HapogHas Pecnybnivika, r. [JoHeuk, 283045, np. JleHnHckun, 47

AHHOTauuA

Lienb nccnepgoBaHUs — cpaBHEHNE METOA0B MEXAHUYECKON peayKLMM KPOBOTOKA B NPaBoW BETBY NopTarb-
HOW BeHbl (aMbonm3auus, portal vein embolization — PVE n nuruposanue, portal vein ligation — PVL) kak
HeoabIOBAHTHOMO dTana nevYeHnst nepes o6LNPHLIMY PE3EKLUSAMN NEYEHN C LIeNbio UHAYKLUM BUKApPHON
runepTpodum pemHaHTa (future liver remnant — FLR) ans npodunakTuku nocTpe3ekLMOHHOM NeYeHOYHON
HepocTaTtovHocTu (MPIMH) Ha ocHoBe aHanusa nuTepaTypHbIX AaHHbIX. MaTepuan u metoabl. [poBeaeH
aHanu3 28 nuTepaTypHbIX UCTOYHUKOB, onybnukoBaHHbIX ¢ 2001 no 2024 r. B Takmx 6asax OaHHbIX, Kak
PubMed, ScienceDirect, International Hepato-Pancreato-Biliary Association. Nouck ctaTteln B 6a3e AaHHbIX
PubMed BbinonHsancs ¢ Teramu «portal vein embolization» u «portal vein ligation» ¢ napametpamu «Free full
text», «Reviewy, «5 years», kak peneBaHTHble oToOpaHo 22 cTtaTbu. 3aknoveHue. B pesynsrate aHanmsa
nuTepaTypHbIX AaHHbIX BbIACHUMOCH, YTO B XOA€E CpaBHUTENbHOM Xxapaktepuctukun PVE n PVL ogHo3HavHoro
MHEHUs1 aBTOPOB MO NOBOAY cTeneHu runeptpocdun FLR npu nepBom nnv BTOpoM MeToAe, B LLIeNoM, He npo-
cnexwvBaetcsi. OgHako GOMbLUIMHCTBO aBTOPOB pPEKOMEHAYHOT nNpuMeHsTe PVL. B OTHOLLIEHUM BPEMEHHOTO
nHTepsana mexay PVE/PVL v BTopbiM 3Tanom onepauuy Takke HET eAMHON TOYKM 3peHnst. 3HadnmMas YacTb
aBTOPOB A1 YCUIEHMSI pereHepaTopHOro NoTeHumana pekoMeHayT AoNOMHUTENbHY ambonusauumio 1V
CEerMeHTa, YTO COMPSKEHO C TEXHUYECKUMU CITOXHOCTAMU U TpebyeT HapaboTaHHbIX HaBbIKOB. LLnpoko
ocBelleHa npobrnema NoCTOKKIMO3MOHHOIO NPOrpeccMpoBaHNst OMyXoneBoro npoLecca, Yalle Bcero nocre
PVE. JaHHbIN hakT 06bACHAETCS reMoAMHaMUYECKO NePECTPOKON, CTUMYNALMEN BbIpabOTKUN LIMTOKMHOB
1 akTopoB pocTa. [lpeactaBneHbl cryvyan HegocTaTtoyHow runeptpodum FLR kak pesynbsraT pasButus
BHYTPUNEYEHOYHbIX Konnartepanei, ocobeHHo nocne PVL. B kavecTBe anstepHaTyBHOIO MeToaa, cnocob-
cTBYyloLLero npodunakTnke AaHHoro sieneHus, npeanoxeHa ALPPS (Associated Liver Partition and Portal
vein ligation for Staged hepatectomy). OcnoxHeHnns nocne PVE/PVL ocBelleHbl CKyQHO, C €AVHUYHBIMU
ONMCaHUSIMN KOHTpraTepanbHon amMbonusaumm, BHyTpUBPHOLLHONM Xonepeun nubo remMopparum, OTAaneHHoro
nepunopTansHoro pnbposa. Ha aaHHbIi MoMeHT PVE ocTaeTcs 30n0TbiM CTaHAApPTOM B Ka4ecTBe NepBoro
aTana npu ABYX3TarnHbIX OOLUMPHBIX Pe3eKUMsAX NeYeHun, NpeaynpexaaoLlnm pa3sutme nocTpe3eKkLOHHON
NeYeHOYHOW HeJOCTaTOMHOCTH.

KnroyeBble crnoBa: am6onusauusa npaBou BeTBU nopTtansHou BeHbl (PVE), nurupoBaHve npaBoi BeTBU
noprtanbHoW BeHbl (PVL), nocTpe3ekuMOHHas Ne4eHoYHasi HeAO0CTaTOYHOCTb, peMHaHT, FLR, pak neyeHu.

#=7 INapbik KoHcTaHTMH KoHcTaHTUHOBMY, dfh346@rambler.ru

144 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(2): 144-149



OB30PbI

COMPARATIVE CHARACTERISTICS OF EMBOLIZATION
AND LIGATION OF THE RIGHT BRANCH OF THE PORTAL VEIN
(LITERATURE REVIEW)

K.K. Ladyk, R.V. Ishchenko, Y.D. Kostyamin

V.K. Gusak Institute of Emergency and Reconstructive Surgery of the Ministry of Health of Russia
47, Leninsky Ave., Donetsk, 283045, Donetsk People's Republic, Russia

Abstract

The purpose of the study was to compare the methods of mechanical reduction of blood flow in the right
branch of the portal vein: portal vein embolization (PVE) and portal vein ligation (PVL) as a neoadjuvant
treatment before extended hepatectomy to induce hypertrophy of the future liver remnant (FLR) for the
prevention of post-resection hepatic failure (PRHF). Material and Methods. A total of 28 publications from
PubMed and ScienceDirect databases, the International Hepato-Pancreato-Biliary Association, monographs
and guidelines for physicians, covering the period from 2001 to 2004, were analyzed. The search for articles
in the PubMed database was conducted using the key words: “portal vein embolization” and “portal vein
ligation” with the parameters “Free full text”, “Review”, “5 years”. 22 articles were selected as relevant.
Conclusion. In general, no clear and unanimous opinion was found among the authors regarding the rate
of FLR hypertrophy between the PVE and PVL methods. However, most authors recommended PVL. As
for the time interval from PVE/PVL to the second stage of surgery, the opinions were equally bipolar. Many
authors recommended additional segment IV embolization to enhance the regenerative potential, which
is associated with technical difficulties and requires advanced skills. The problem of post-occlusion tumor
progression was widely reported, the highest percentage of cases was described after PVE. This fact is
explained by hemodynamic restructuring, stimulation of cytokine and growth factor production. The cases of
insufficient FLR hypertrophy due to the development of intrahepatic collaterals, especially after PVL, were
described. Associated liver partition and portal vein ligation for staged hepatectomy (ALPPS) was proposed as
an alternative to prevent this complication. Complications after PVE/PVL were poorly described, with isolated
reports of contralateral embolization, intra-abdominal choleraemia or hemorrhage, and distant periportal
fibrosis. To date, PVE remains the gold standard as the first stage of two-stage extensive liver resections, as
a prevention of post-resection liver failure.

Key words: right portal vein embolization (PVE), right portal vein ligation (PVL), post-resection liver failure,

remnant, FLR, liver cancer.

BBenenne

B Hacrosiiee Bpemsi, Hapsiiy ¢ TpaHCIJIaHTaIUEH,
pPE3eKIHA MEYCHHU MO-TIPEKHEMY OCTAETCS OJHUM M3
CaMbIX CJOXHBIX M €JUHCTBEHHBIM paJHKaIbHBIM
METOJIOM JIeUeHUsI OOJIBIIMHCTBA 37I0Ka4eCTBEHHBIX U
JOOpOKaYeCTBEHHBIX, IEPBUYHBIX I METACTATHIECKIX
OTTyXOJICH TICUeHH, OOIIUPHBIX aOCIIEANPYFOIMINX U TIa-
pa3uTapHbIX NOpaKeHU ee napeHxuMbl. HecMoTps Ha
3HAYUTENIBHBIN METOI0JIOTHYECKHH Iporpecc B ATOM
o0acTu, ¢ 00BEKTHBHBIM YIYUIIEHUEM PE3YIIbTATOB,
OCTAIOTCS 10 KOHLIA HE PEIIEHHBIMU BOIIPOCHI OCII0XK-
HEHUH, CpeAU KOTOPBIX Ha IEPBbIA IIJIaH BBICTYIAET
MOCTPEe3eKLHOHHAs MIEYEHOYHAasi HE0CTaTOYHOCTh
(ITPTIH), siBstroIIIasicss OCHOBHOM MPUYHHON CMEPTH
rmocie momoOHBIX omeparui [1-3]. Menee gacTo
BCTpEUaloLINecs: OCIOKHEHHS I1Iesiecoo0pa3Ho pas-
JeUTh Ha Hecnenuduyeckue, Takue Kak peakTHB-
HBI IUIEBPUT, aTesleKTa3, THEBMOHUS, KaTEeTEPHBIE
WH(PEKITNH, KPOBOTEUSHHS U3 JKEITyA0YHO-KAIIIETHOTO
TpakTa, KoaryionaTuu, HHPEKIUu 00JacTu XH-
PYPrUYEeCcKOTO BMELIATeNbCTBA U JIPYTHE, a TaKKe
crienupuyuecKue sl PE3eKINU EYSHU OCIIOKHEHUS:
(hopmupoBaHUE OMIIOM, HAPYKHBIX JKEITIHBIX CBUIIEH,
TeMaToM U KpOBOTECUCHUH 13 KyabTH TieueHu [4]. [lpu

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(2): 144-149

9TOM €CIIM TaKTHKa, CPOKH U CIIOCOOBI Kypauuu Io-
CJIETHUX B OOJBIIEN CTETICHH N3y4YeHBI K OTPa0OTaHBbI,
To jedenue u npodunaktuka [IPITH ocraroTcs muc-
KyCCHOHHBIMU. L{enbIii psin pa3paboTaHHBIX METO/IOB
IpeIoNepaMOHHOTO MPOrHO3UPOBaHUS U Mpodu-
naktuku [[PITH, 6e3ycioBHO, MMeeT KIMHHYECKHA U
CTaTHCTUYCCKH TOKa3aHHYI0 A (heKTUBHOCTE. OTHAKO
M3-32 Pa3TUYHbIX KOHIENIINHA TEXHIUECKON pean3a-
UM OHU UMEIOT pa3Hylo 3()(HEKTHBHOCTD B Ka)IOM
ciydae, 4To TpeOyeT CTPOroro WHIAUBUIYaTHLHOTO
noaxoza. M3 Xupypruueckux MeTo10B MpOopHIIaKkTH-
ku [IPITH B Hacrosiiee BpeMsi B MUPE U3BECTHBI U
BHEJIPEHBI B MPAKTUKY TEXHOJOTHH, TO3BOJISIIOIINE
JOOUTBCS yMEHBIICHUS B pa3Mepax OIyX0JIEeBOro cyo-
cTpara (3MOoTH3aIHsI M XUMHOIMOOTH3AIHS BETBEH
TIEYEHOYHON apTepuy, BapUaHTHl MECTHOW aOMAINH
U TIp.), PeayKIMH KPOBOTOKA IO MpaBOil BETBU BO-
potHoli BeHbl B BapuanTax PVE u PVL ¢ nensto un-
JTYKIIMU KOMITeHCcaTopHOU runeprpodun FLR, a Taxoke
IByxXdTamHbie pesekiuu nedeHu (ALPPS, RALPPS,
crumT-pe3exiun) [5]. [losBrstorces cooOImeHus o BHe-
JPEHHUH U anpoOalny 3HA0BACKYJSIPHON ACTIPUBALIN
neueHOYHBIX BeH (liver venous deprivation, LVD) B
nmononHerue K PVE, ¢ 00HameXuBaromMu pe3yJibTa-
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TaMH B BUJIC YCKOPEHHOM rMIEpTPOdHH OCTaTOUHON
nreuenn B rpynme PVE + LVD (51,2 %) o cpaBHeHHIO
¢ rpymmoi#t PVE (31,9 %) [6].

Meronuka ALPPS Obu1a pazpaborana B 2012 r. kak
ansrepHatuBa PVE n PVL nocne psaa nmyOnukanmii
o HenocrarouHoil runieprpodun FLR [1, 7]. Ograko
MeTtaananus 2022 1., mpoBeneHHLI B Kutae, Hapsay
C IIOJITBEP K IEHUEM YCKOPEHHOM perenepaunu FLR n
COKpaIlleHEM CPOKa /10 BBIITOJIHEHUS TEMUTeNaTIKTO-
MUH, BBISIBHII 00Jiee BEICOKUAN MPOIICHT OCIOKHEHUI
B rpymnme ALPPS mo mkane Clavien—Dindo u 90-
nmHEBHOU cMepTHOCTH [2]. [Ipu 3TOM CyIIeCTBEHHOM
pa3zHuLbl B yactoTe pesexkunu RO He BhiABIEHO. B
CBSI3U C OTHM, HECMOTPS Ha yCKOPESHHBIN PereHeparop-
HbI1i notenumaln, ALPPS mupokoro pactipoctpanenus
B Mupe u ctpanax CHI He momyumia, octaBisis Ha
nanaeii MoMeHT PVE u PVL B kauecTBe METOIOB
BBIOODA.

Buxapnas runeptpodus iedeHn rmocie nepeBs3Ku
MOPTAJIbHON BEHBI B SKCIIEPUMEHTE Ha KUBOTHBIX
BriepBbie onucana P. Rous, L.D. Larimore B 1920 r.,
BIIOCJIEICTBUM PA3IMYHBIMU HCCIIEI0BATENAMU I10-
Ka3aHo, 4TO Mop(dororndyeckne u OMOXUMUYECKHE
ACTeKTHl pereHepalny TeYeHH y YelOoBeKa M KH-
BOTHBIX MACHTUYHHI [§, 9]. Bo Bcex BapmaHTax me-
XaHWYECKON pelyKIMU KPOBOTOKA IO MPaBOH BETBHU
MOPTaIbHON BEHBI MPOUCXOAAT (PYHKIIHMOHAIHHOE
nepepacrpeaeneHue kpopotoka B FLR, a Takxke ak-
TUBAIMS PEreHepaTHBHOTO LUKJIA 32 cUeT (axropa
pocra renarountoB (hepatocyte growth factor, HGF),
koTopslid ctumynupyet cunre3 JJHK B renaronurax u
STHTENTNH KEITIHBIX IPOTOKOB, & TAKIKE IPYTHMH aKTH-
BHPYIOIIMMH TPUTTEPAMH, KOTOPBIE CHHTE3UPYIOTCS B
renaroluTax, 3Be314arbiX KJeTKax, kjaetkax Kymndepa,
B YHMCIIE KOTOPBIX akTop HeKpo3a omyxonu-a, UJI-1,
WJI-6 [10, 11]. OTeuecTBEeHHBIMH U 3apyOEKHBIMHU
aBTOpPaMU BBISBJICHO, UTO s mpodrmakTuky [TPTTH
o0obeM FLR nomken ObITh IPU HEN3MEHEHHOH TapeH-
xume nedeHn He menee 20-30 %, npu creaTose UIN
nociue nukia xumuorepanu — 3040 % u He MeHee
40 % mpu TMPPOTHUYECKUX U3MEHEHUSAX M XOJIeCTase
[1, 11-15].

Cpeau 60IBIIOr0 MacCUBa JTUTEPATYPHBIX JaHHBIX
B OTHOIIICHNH KaX/IOTO METO/Ia BCTPEYAIOTCS Pa3iny-
HBIE TOUKH 3PSHIS OTHOCUTENILHO TIOKa3aHuH, 3P dek-
TUBHOCTH U OCJIOKHEHUH. [IoMIMO MOTOKUTETEHBIX
ctopoH PVE u PVL, ormeuaroTcs U oTpuliaTeNbHbIE,
Takne Kak OTCYTCTBHE THIepTpoduu 1ubo ee Helo-
CTaTOYHOCTh, HEOOXOTUMOCTH ITOBTOPHBIX TIPOTIEYD,
sMOonn3aIus KOHTpIaTepaIbHON 0NN, TeMoppa-
TUH, XOoJepesi, UMIUIAaHTAllMOHHAs TUCCEMUHAINS U
rpourie [16]. B cBsi3u ¢ 3TUM ecTh HEOOXOAUMOCTb
B TPOBEJICHUH JUTEPATYPHOTO 0030pa C MOMBITKOM
cTparn(uKaIy 0 MOJENH «PUCK — TONH3a» TPH
BoinosineHuu PVE/PVL.

Lenb uccienoBanust — CpaBHEHNE METOJIOB Me-
XaHWYECKON PEeIyKIIMH KPOBOTOKA B MPABOW BETBHU
MMOpTaNbHOM BeHHI (3MOom3anus, portal vein embo-
lization — PVE u nuruposanue, portal vein ligation —
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PVL) kak HeoaJblOBaHTHOTO dTara JIYeHUs Mepe;]
OOIIMPHBIMH PE3EKLMAMU IIEUEHHU C LEIIbI0 MHAYKIUN
BUKapHOH runeptpoduu pemuanra (future liver rem-
nant — FLR) 1t npodunakTuku mocTpe3eKInoHHON
nedeHouHoi HemocrarouHoctu ([IPITH) Ha ocHoBe
aHaJn3a JUTEPATYPHBIX JTaHHBIX.

Hamu npoBenen ananmus 28 nuTeparypHBIX HC-
TOYHUKOB, ony0iukoBaHHbIX ¢ 2001 mo 2024 r. B
Takux Oa3ax gaHHBIX, kKak PubMed, ScienceDirect,
International Hepato-Pancreato-Biliary Association.
[Touck crareii B 0a3e nanHbix PubMed Bbinonusics
¢ teramu «portal vein embolization» u «portal vein
ligation» ¢ mapamerpamu «Free full text», «Review»,
«5 yearsy, Kak pelleBaHTHbBIE OTOOpaHO 22 CTaThU.

Cmenensb cunepnnazuu pemnanma

B pesynbrare ananuza oTOOpaHHOTO Marepuana
BBISIBIICHO, YTO HanOoJIee JUCKYCCHOHHBIM OCTAaeTCs
BOTIPOC O CTETIEHN BUKAPHOI THIEePIUIa3uy U CPOKaxX
JI0 BTOPOTO, PaJINKAIILHOTO, dTAra JIeueHus, TIpu Hc-
nosib3oBanuu MeronoB PVE u PVL, koropsle B 1o-
JaBIIsIOIeM OOJIBIIMHCTBE CIY4YaeB CPaBHUBAIOTCS
¢ ALPPS. IlpencraBnsercs WHTEPECHBIM TOT (axT,
YTO MPAKTHYECKH BO BCEX MaTepHaliaX UCTIONb3YETCs
TEPMUH «THIIEPTPOQPHS», XOTSI TATOTHCTOIOTHIECKU
npolece MpeAcTaBiIsieT cO00H runepiastio (MUTO3)
[11]. TTo manbM G. Cassese et al. u Y. Sugowara et
al., oxomo 80 % OonbHBIX MOCIIE BhIOJIHEHHON PVE
TOTOBBI IIEPEHECTH BTOPOM paJuKaIbHBIN dTall jgeye-
HUS B BUJE TEMUTENATIKTOMHUU HE PaHEe YeM depes
6-8 men [1, 17]. Uro xacaercs PVL, To, mo MHEHHIO
A.A. Schnitzbauer et al., rumeprnaszus FLR npowuc-
XOJIUT B 3HAYMTEIBHO OO0Jiee CKaThle CPOKU — OKOJIO
9 cyt [18]. Ilo MHEHHUIO TUX K€ aBTOPOB, 10 20 %
NalMeHTOB 00peUeHbl Ha HEBBIIIOJIHUMOCTH BTOPOTO
JTarna JedeHus BBUAY HEIOCTAaTOYHON THIIEPTPOPUH
pemuanta [1]. OmyOnukoBannsnii B 2022 1. ceTeBoit
MeTaaHalaHu3, BKIOYAIONIMK 27 MCCIeI0BaHUN U
oxBareIBaromuil 2 075 mamueHToB, BEIABHII CTCIIEHD
runeprpopun FLR B 55,25 % (AU 45,27-65,24 %)
npu PVE n 58,42 % (A1 37,62-79,23 %) —npu PVL.
IIpu 5TOM BpEMEHHOW MHTEPBAJ 10 ONEPALMU IPU
PVL 06bin Gonbine, yem nipu PVE: — 43,37 nus (AU
64,11-22,62) npotus 32,79 nusa (AU -42,92-22,66)
COOTBETCTBEHHO [2]. B TO Xe BpeMs MeTaaHAIH3
2017 r. Brmoyaet 1 953 mamueHTa, KOTOPBIM BBI-
nonueno PVE, u 123 nanuenta, nepenecuux PVL.
ABTOpaMH HE BBISIBJICHO 3HAYMMOW Pa3HUIIBI B
CPETHHX ITOKa3aTelsX OTHOCHUTEIBHON YacTOTHI TH-
neprpodun pemuanta — 43,2 % npu PVE u 38,5 %
npu PVL (p-value=0,386), yactoTa OCJIOXHEHHUI
okazanack conoctaBumoit — 3,9 % npu PVE u 5,2 %
npu PVL (p-value=0,397), cmeptHOCTS B Teuenne 30
JTHEH Takke 3HaYUMO He oTinganach —3,8 % npu PVE
u 2,8 % npu PVL (p-value=0,795). Jlons OonbHBIX,
HE ONEPUPOBAHHBIX M0 IMPUYMHE HEAOCTATOUHOM
runeprpodun FLR, B rpynne PVL cocrasuia 0 %,
B rpynme PVE — 4.3 % [19]. Taxxe J. Heil et al.
YKa3bIBAIOT Ha COMOCTAaBUMBIE PE3YNbTaThl CTEIIEHU
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runieprpodun npu PVE u PVL [20]. B xauecTBe Mozu-
(ukarmit PVE, yeunusaronix noteniman pocra FLR,
MHOTHMH aBTOPAMH TPEIIOKECHA JOTOTHUTEIbHAS
smbonm3anus IV cermMenTa («BbICOKOKaYeCTBEHHAs
PVE), pexomeHyeMasi B TIOAABIISIONIEM OOJBIINH-
CTBE CIIy4aeB Iepe]] paCIUIMPEHHON MPaBOCTOPOHHEN
remurenardkromueit [1, 16, 20, 21]. IIpu sTom mox-
YEPKUBACTCS HEOOXOMUMOCTh coxpaHeHus BeH K 11 u
III cermenTaM, 4TO MOAPA3yMEBAET OMPEACICHHBIC
TEXHUYECKHE CIOKHOCTH [16].

Bepoamnocmus onyxonesoi npozpeccuu

W3 uncna nednaronpusiTHeIX (aktopos nocie PVE
HauOoJiee MIMPOKO OCBEIIeHa MpobiaemMa mocTIMO0-
JM3aITHOHHON Tporpeccu. [IpmdeM coobmraercs o
CllydasiX MPOJIOJHKEHHOTO POCcTa Kak B AMOOIM3HPO-
BaHHOM, TaK U B HEAMOOJIU3UPOBAHHOM JI0JIE IICUYCHHU.
OO0cyxaasi MPUYUHBI JTAHHOTO COCTOSIHUS, aBTOPBI
YKa3bIBalOT Ha Tepepacipe/ielieHre MopTaIbHOU |
apTepuasbHON TeMOANHAMUKY B Tieuenw [1, 22, 23].
MHOTO4YHCICHHBIMU HCCIICIOBAHUSME JIOKa3aH (pakT
KPOBOCHAOKEHUSI IEPBUYHBIX U BTOPUYHBIX OITyXOJeH
TeYeHN, 0COOEHHO BHICOKOMU(DPepeHINPOBAHHBIX,
MMEHHO 13 apTepuanbHOro Oacceiina. [Ipomonranus
pocra Takke 0OBSICHSETCS CTUMYJISIIIUEH BEIPaOOTKH
MIPOBOCHANUTENBHBIX IUTOKUHOB M (haKTOPOB pOCTa
nocie peayknuu kpoBortoka [1, 22]. N. Kokudo
et al. mpu oreHke nmponupepaTUBHON aKTUBHOCTHU
KOJIOPEKTAJIbHBIX MeTacTa3oB meueHu nocie PVE
MIPUBOJUTCS CpaBHEHHE TPYMIBI U3 18 marueHTos,
KOTOPBIM BBITIOJTHEHA OOIIUPHAsS PE3EKIUs NIEUSHH C
npeaapurenbHoit PVE, ¢ rpynmnoii u3 29 nauueHTos,
KOTOpBIE TIEPEHECITH PE3EKIINI0 03 IPeABAPUTEIHHOM
PVE. BersBieno 3HaunMoe yBenuueHne oobema ory-
XOJIEBBIX CaTeJLTUTOB — ¢ 223 M1 10 270 mut (+20,8 %,
p-value=,016) — y GOJBHBIX, TIEpEHECIINX MTPEIBAPH-
tenbHyto PVE. Takke 0TMEUEHO MOBBIILIEHNE YPOBHS
snepHoro 6enka Ki67 B rpynme PVE no cpaBuenuto ¢
rpymrmoi 6e3 PVE — 46,6 vs 35,4 (p-value=.013). [Ipu
STOM OTHAJICHHasl BEDKMBAEMOCTh HE pasziinyanach
[23]. V. Pamecha et al. mpoBenn aHaIM3 KOTOPTHI U3
42 ManMeHToB, Pa3NeICHHBIX HA TPYTIIHI PE3CKITUH C
npensapurenbHoii PVE (ocHoBHas) u 0e3 Hee (KoH-
TpoJsbHAs). J[MHAMEKA pOCTa OTCIIEKHUBAIACh C IIOMO-
meto CKT/MPT oT Havana yCcTaHOBJICHHSI TUATHO3a
JI0 MOMEHTA ollepaluu. BbIsSBIEH YCKOPEHHBIN poCT
OITyXOJIM B OCHOBHOM IpyTIie M0 CPaBHEHHIO C KOH-
TposbHOH — 0,36 vs 0,05 Mi1/nens (p-value=0,06) [24].
[IporpeccupoBaHme OMyXoJIeBOTO MPOIIECCca OMMCAHO
Taxke 1 nocie PVL, omHako B 3HAUMTEIEHO MCHBIIIEM
qucliie myonuKkanuii. B yactHOCTH, B SKCIIEpUMEHTE
y nabopatopusix Mbieid C57BL/6j u BALB/c noa-
TBEPI)KJECHO YETHIPEXKPATHOE yBEIWYeHHE 00bhema
HCKYyCCTBEHHO MMIUIAHTHPOBAHHBIX METACTa30B KO-
nopektanbHoro paka nmedyeHu CT26.WT Ha cTopone
murupoBanus nocsie PVL [25]. boabimuHCTBO aBTOPOB
cxonmsaTcsl BO MHeHHH, 4Tto 10 20—40 % manueHTos,
niepenecux PVE/PVL, He onepupytoTcs 1o puInHe
MIPOrPeCcCUPOBAHMS OMyX0JIeBOTO Mporiecca [20].
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Omcymcmeue cunepnaa3uu

unu ee HeOOCMAamo4HOCHy

ITpu ananu3e maTepuaoB B CBETE ABYX 00CyxkKae-
MBIX METOAWK HE MEHEE THUCKYCCHOHHBIM OCTAaeTCs
BOIIPOC O HEAOCTAaTOYHON BUKAPHOW TMIEPIUIA3UU
pEeMHaHTa UK 00 €€ OTCYTCTBUH, BCIEACTBHE Pa3BU-
THS BHYTPUIICUCHOUHBIX Koyarepanei [13]. [puuem
B 9TOM KOHTEKCTE 00JIee MPeIMOYTUTEIbHOM OMucana
PVE. Hekotopsie aBTOpBI OOBSCHSIIOT 3TOT (PEHOMEH
OoJiee «IEHTPATbHOWY OKKIII03HUEH OPTAIBHOTO KPO-
BOoTOKa ipu PVL, npu koTopoii, kpome mpaBoil BETBU
HOPTaJIbHOM BEHBI, BCE AUCTAIBLHOE PYCJIO OCTaeTCs
OTKPBITBIM, YTO U SIBISIETCSI cyOcTparom Juist Gopmu-
pOBaHMA KoJaTepasibHOro KpoBoToka [26]. C nemnbio
HHUBEJIMPOBAHUS JAHHOTO HEOIAronpusITHOro paktopa
KaK abTepHaTHBa MPEICTABITIOTCS MeTOTUKH ALPPS
U CIUTMT-PE3CKIMi in situ, Mperoiaratone TpaHe-
CEKIIMIO MEeYEHOYHON MapeHXUMBbI ¢ MpepbIBAHUEM
MOTEHIMAJIBHBIX KoJIaTepalibHbIX myTeit [13, 27].

HeynosnetBopurenbHbie pe3ynbrarsl PVE Takxke
OTMCaHBI B MHOTOIIEHTPOBOM mccienoBannu 2020 T,
I7Ie TPEACTABICH aHANU3 PE3yJIbTaTOB JieueHus 298
MalMeHTOB, KOTOPBIM BBIMOJIHEHA pAaCIIMpEeHHAs
remurenartdkroMus nociie PVE, n 456 manmenToB ¢
AQHAJIOTMYHBIMH OIlepalusiMu 0e3 MpeABapUTENIbHON
PVE. B niepBoii rpyniie nedeHo4YHast HeA0CTaTOYHOCTh
BO3HHUKJIA B 25 % ciyuyaeB, ypOBEHb CMEPTHOCTH
paBHsuica 19 %. Bo BTopoii rpymnie 3Tu nokasaTrenu
coctaBuiu 23 u 16 % cootBeTcTBeHHO (p-value=0,4)
[16].

Ocnosrcnenusn

Uro kacaercsa ocinoxHenuit npu PVE, B nure-
parype BCTPEYarOTCs HEMHOTOYHUCIICHHBIE COO0O0IIIe-
HUs 00 M30BITOYHON HPMOOJIM3ALIMUA C BOBJIEUYEHUEM
KOHTpJIATEPaIbHOW JAOIU JTUOO OCHOBHOTO CTBOJA
MOPTAIBHOM BEHBI, BHYTPUOPIOIIHON XOJIEepeH, 0COo-
OCHHO TIPH COMYTCTBYIOMIEH OMITHAPHON THITEPTCH3UH
[16]. Ims mamueHToB ¢ yKe UMEIOIHUMCS TPOMOOo-
30M MOPTAJIBHON CUCTEMBI PEKOMEHIYETCs OTAAaBaTh
npeanourenue PVL, 1. k. PVE umeer HenosHbIN,
CEerMEHTApPHBIN XapaKTep OKKIIFO3WUH, YTO HE MOXKET
MPEAOTBPATUTH MPOKCUMAIIBHOE PACIpPOCTPAaHEHUE
TpoM0O03a [22, 28]. Takxke onvcaHbl KPOBOTEUCHUS,
OTAAJICHHBIN TEePUIOPTAIbHBIN PUOPO3, OCIOK-
HSOITNH JFICCEKINIO TTAPEHXUMBI TIEYeHN BO BpPEeMS
pagUKaIBLHOTO 3Tara ONepalui, UMIUIAaHTAIIHOHHAS
JIUCCEMUHAITHUS OITyX0JIeBOro cyocrpara. [logpoOHbIx
onmMcaHni ociaokHeHn PVL He BBIABICHO, W B HX
YUCJIE OCTAIOTCS OOIIEXUPYPrHYECKHEe, TaKhe Kak
KPOBOTCUCHHUE U TIOBPEIKICHUEC BHETICUCHOTHBIX WITH
BHYTPHUIIEYEHOUHBIX KETUHBIX POTOKOB. KuTaiickuii
cucreMaTruueckuii 063op n meraananus 2022 1., oxa-
pakTepu30BaBIIHi YPPEKTUBHOCTH U 0€30MACHOCTD
pPa3TUYHBIX MOAXOI0B K YCHJICHUIO PETeHepaIluu
OyayIiero ocTaTka IeueHu, IPU CPAaBHEHUU YaCTOTHI
ocnoxkHennt PVE u PVL no mkane Clavien—Dindo
3HAQUMMBIX pa3iuuuil He mokazan [2].
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3akarouenune

B nuteparype oaHO3HAUHOIO MHEHHsI OTHOCH-
TEJNBHO CTETIeHW THIepIUIa3uu peMHaHTa npu PVE/
PVL Her. bonbmmHCTBO aBTOpOB onuckiBaroT PVL
KaK IPUOPUTETHYIO, KOTOpasi 00ecriednBaeT OOIBIYI0
cTerneHb BukapHoro ysennuenust FLR. 3naunmoii pas-
HUIIBI BO BpeMeHHOM uHTepBaie Mexay PVE/PVL u
onepanuen He BoIsiBIeHO. [To mpuunHe HemocTarou-
Horo yBennyenns FLR 20 % OonbHBIM HE MOKa3aH
BTOPOH, pajJuKalbHBIA, 3Tan onepanuu. C LEIbIo
ycunenust perenepanuu FLR pekomennoBana nomnos-
HuUTenbHas 3MOonm3anyst [V cermenra. Otmeuarorest
BapUaHThI IPOrpeccupoBanus omyxonu nocie PVE/
PVL kax B uncu-, Tak ¥ B KOHTpJaTEPaJIbHOUN J10JI€.
Haubonpmias yactora nporpeccUpoBaHusl OMHMCAaHA
nocne PVE. 1o npuunne nporpeccupoBaHusi Oy X0Iu
nociie PVE/PVL 40 % namnuenToB He MOKa3aH BTOPOii
9Tarl onepanui. MHOTOUYUCICHHBIMUA COOOIIEHUSIMU
MIPEACTaBICHBI CIIy4an HeJOCTATOYHOM THIIEepTPpOpHn
Oyayliero ocrarka IE€YeHH, 110 NPUYHHE PAa3BUTHUS
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PUCKU SMBOJTIN3ALNOHHbIX TEXHOJIOMMA B XUPYPIMU
OOBPOKAYECTBEHHbIX U 3NTIOKAYECTBEHHbIX OMYXOJIEX
OCHOBAHUA YEPENA

O.A. T'ynaes'? U.10. Benos'? U.A. KypHocoB', K.A. UnxoBa?,
H.K. CamouepHbIx?, I.B. BanaxHuH'

'®reY «HMWL, oHkonorum um. H.H. Metposa» MuHagpasa Poccun

Poccus, 197758, . CankT-lNeTepbypr, noc. NecoyHbil, yn. JleHnHrpaackasi, 68
20reY «HMUL vnm. B.A. Anmasosa» MuHagpasa Poccum

Poccus, 197341, r. CankT-INeTepOypr, yn. AkkypaTtoBa, 2

AHHOTauusa

Llenb uccnegoBaHmsa — 0600WUTE MUPOBOM 1 COBCTBEHHBIV OMbIT MPUMEHEHUST 3MOONM3ALNOHHBIX TEX-
HOMOrMIN B XUPYpPrun 0OOGPOKAYECTBEHHBIX M 3TIOKAYECTBEHHBLIX OMYyXOren OCHOBaHMS Yepena, AeTarbHO
npoaHanmn3npoBaB CBA3aHHbIE C HUMW PUCKM N OCITOXKHEHWS NSl COBEPLLUEHCTBOBAHMS NMOAXOAO0B K JTEYEHUIO
1 MMHUMM3ALMM HEeraTUBHbIX nocneacTeuii. MaTtepuan un metoabl. [lpoBegeH aHanua Hay4YHbIX Nyonvkauui,
HanOeHHbIX B MeXAyHapoaHbIX MeanumHckux 6a3ax gaHHbix (PubMed, Cochrane Library, Elibrary n gp.),
oxBaTblBaOLWMX UCCreaoBaHns 3a nocriegHme 20 neT, a Takke peTpoCrneKkTUBHbIM aHanmM3 cO6CTBEHHOrO
KNMHNYECKOro matepuana ¢ npuMeHeHneM amMb0onm3aLoHHbIX METOA0B Y NaLMEHTOB C OMYXONSMU OCHOBa-
Hus Yepena. 3y4yeHbl 0cCOGEHHOCTU 1 cneumduka SMOONN3aLUMOHHBIX TEXHUK, MPYMEHSIEMbIE MaTepuanbl
KpUTEPUU OLIEHKM OCIOXXHEHWI, BKITKOYast Kraccudpmkaumm, paspaboTaHHble MeXayHapOAHbIMY 3KCMEPTHBIMU
coobuectBamu. PesynbTaTbl. AHanNun3 nokasari, YTo pesynsratbl TPUMEHEHMS1 SMOONM3aLMOHHBIX TEXHOMOTIA
B ITEYEHUN OMNyxorieli OCHOBaHWS Yepena OCTalTCa NPOTUBOPEUNBLIMU, @ CNIEKTP OCMOXHEHU BapbupyeT
OT HE3HAUUTENbHbIX Peakunii 4O TSHKENbIX U MUHBANUAN3NPYLWKNX coctosHun. Cpean Hanbonee cepbesHbIxX
OCNOXHEHUI BbISIBIEHbI MHCYMBLT, HAPYLUEHUS (DYHKLMM YEpPEnHbIX HEPBOB, HEKPO3 TKaHEN M neTarnbHble
UCXOAbI. BaxkHbIM acnekTom ABnsieTcs onpeaeneHne onTumanbHOro BPEMEHHOIO MHTepBana mMexay aMo60-
nv3aumven 1 NocneayoLLen XMpypriaieckon pesekumnen, T. K. CIIMLLKOM paHHee BMeLLaTenbCTBO He MO3BONsSeT
B MOMHOW Mepe peanusoBaTtb NoTeHumarn aMoonusaumm, a oTCpo4eHHOe BeeT K PUCKY pekaHanusauum 1 Ha-
pacTaHuto nepucoKanbHOro 0Teka ¢ MPOrpeccnpoBaHNeM HeBponormyeckoro gegpuumta. Ocoboe BHUMaHMe
yAeneHo nocTambonunsaunoHHOMY HeBpornorndeckoMmy cuHapomy (PENS), cnoco6HOMy BbI3bIBaTh CTOMKME U
HeoOpaTnMble HEBPOMOrMYeCKNe HapyLLleHUs. 3aknoyeHue. HecMoTps Ha NoTeHUManbHble NperMyLLIecTBa
B CHIKEHUWN MHTPaonepaLMoOHHOM KPOBOMOTEPU M OBMNeryeHum Xmpypruyeckoro BMeLlaTenbcTea, UCnonb-
30BaHMe 9MDBOMM3aLMOHHbIX TEXHOMOIMIA TpebyeT TWaTenbHOro aHanmn3a U OLEeHKU BO3MOXHbIX PUCKOB U
OCNOXHEHUN. PelueHne o NpuMeHeH aM0onu3aumm OMKHO ObITb CTPOro MHAMBUAYANbHBbIM Y ONUPaThCS
Ha MEeXANCUMMITMHAPHbIA NMOAX04 C Y4ETOM OCOOEHHOCTEN KaXa0ro KIMHUYECKOro crny4asi.

KnioueBble cnoBa: am6onusauus, XxumMmmoambonusaums, OonyXxonu oCHoBaHUA 4yepena, 3yioka4eCTBeHHbIe
OMnyXonu ronoBbl U Weu.

#=7 KypHocoB UBaH AnekcaHgpoBuY, ivkurnosov@gmail.com
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ROLE OF EMBOLIZATION IN SURGERY
FOR SKULL BASE TUMORS
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Abstract

Objective: to summarize global and personal experience in the application of embolization techniques in
the surgical management of benign and malignant skull base tumors, comprehensively analyzing associated
risks and complications to improve treatment approaches and minimize negative outcomes. Material and
Methods. An analysis of scientific publications from international medical databases (PubMed, Cochrane
Library, Elibrary and others) covering studies over the past 20 years, as well as a retrospective analysis of
our own clinical data on embolization for skull base tumors was conducted. Specific details and features of
embolization techniques, materials used, and criteria for complication assessment, including classifications
developed by international expert societies, were thoroughly examined. Results. The analysis revealed that
outcomes from embolization techniques in skull base tumor surgery remain controversial, with a wide range
of complications from minor reactions to severe and disabling conditions. Major complications identified
included stroke, cranial nerve dysfunction, tissue necrosis, and death. Determination of the optimal timing
interval between embolization and subsequent surgical resection is critical, as premature surgery does
not fully exploit embolization potential, whereas delayed surgery increases the risk of recanalization and
progression of perifocal edema, exacerbating neurological deficits. Particular attention was given to the post-
embolization neurological syndrome (PENS), which may result in persistent and irreversible neurological
impairment. Conclusion. Despite potential benefits in reducing intraoperative blood loss and facilitating
surgical procedures, the use of embolization technologies requires careful evaluation of risks and potential
complications. Decisions regarding embolization should be individualized and based on a multidisciplinary

approach considering the specifics of each clinical case.

Key words: embolization, chemoembolization, skull base tumors, head and neck malignant tumors.

Bgenenne

B HacTOoAIICC BPEMA OAHHMM U3 IMpeajiaraCMbIX
METO/IOB, UCTIOJNB3YEMbIX B KOMIUIEKCHOM JICYCHUU
OITYXOJICH TOJIOBBI W IIIEH, SBISETCS dMOOIU3AIIHS.
OnHako HECMOTPSA Ha JTOBOJIBHO JITUTENEHBINA TEPHO/T
ee IPUMEHEHHsI B OOLIEMUPOBOU MPAKTUKE, PE3yib-
TaTbl OCTAOTCA JOBOJIBHO HEOAHO3HAYHBIMH, TOYHBIC
MOKa3aHUsl HE ONpPEAEIICHBbI, a YHCIO OCIOXKHEHUN
KOJNIeOIeTCs OT HE3HAYMTEIBHBIX JI0 BHYITUTEIHFHBIX
3Ha4eHni [1-4]. B To e Bpems 0CcTaeTcst OTKPHITHIM
BOIIPOC, YTO CHUTATH OCJIO)KHCHUSAMU IIPU TPUMCHEC-
HUU JITAHHBIX MEJIUIIMHCKUX TEXHOJIOTUH, YUUTHIBAS,
YTO TIOAOOHOTO POJia BMEMIATELCTBA HCIIONB3YIOTCS
TIPH PA3HBIX OITyXOJISX,  OMIEPAIAH MO UX ITOBOJLY OCY-
LIECTBIISIFOTCS] B PA3JIUYHbIC BPEMEHHBIE PaMKH, ITPH
9TOM KOJIMYECTBO UCTIONb3YEMbIX MaTepHajIOB BECbMa
paszHooOpasHo. B Hamieit pabote MbI paccMaTpruBaeM
MHOTO00pa3ue HeOIarompUsATHBIX MTOCIIEACTBH TTOCTe
aMO0HM3annH, 0000111ast OTTBIT MUPOBBIX YUPEXKICHUH,
CpaBHHBAs €TO CO CBOMM, M aHAJTM3UPYEM BEPOSTHBIC
OCIIO)KHEHHSI.

ean uccienoBaHusi — 000OIIUTE MUPOBOH U
COOCTBEHHBIH OIBIT IIPUMCHCHUA 3M60HH33HI/IOHHLIX
TEXHOJIOTH B XUPYPIUH I0OPOKaueCTBEHHBIX U 3/10Ka-
YEeCTBEHHBIX OITyX0JIel OCHOBAHMUS Yeperna, AeTalIbHO

CUBUPCKIY OHKONOTMYECKUW XXYPHAT. 2025; 24(2): 150-161

MIPOAHAJIM3MPOBAB CBA3aHHBIE C HUMU PUCKH H OCIIOXK-
HEHUS JIJIsl COBEPIIICHCTBOBAHUSI TTIOJTXO/IOB K JICUCHU IO
Y MUHUMH3ALUHN HETaTHBHBIX MOCIIEICTBHH.

C TOYKHM 3peHHUs MOAX0A0B K KiaccU(HUKAUU
OCIIOKHEHUH SMOOITM3UPYIOIIHMX TPOLIEAYP UX MOKHO
pa3fenuTh Ha JIETKUE M TSDKENbIE B 3aBUCHMOCTH OT
KJIMHAYECKOU 3HAYMMOCTH. Tsikesipie TpeOyIoT 1010JI-
HUTEJIBHOM Teparuy, YBEIUIUBAIOT BPeMsl TOCIIUTA-
JU3AIUH, TPUBOIAT K HEOOPATUMBIM TIOCIIEICTBHUSM,
KOTOPBIE BKITFOYAIOT HHCYITBT, AUC(HYHKITHIO 9ePETHBIX
HEPBOB, HEKPO3 TKAHEH, KOHTPACT-HHYTHPOBAHHYIO
HeppoNaTuio M JeTajdbHbII Hcxol. JIerkue ocioxk-
HEHUS — ATO T€, KOTOPBIC HE TPEOYIOT CIIEIUAIBHOTO
JIedeHus, KpoMe HaOJroeH!s], ¥ He UMEIOT KIIMHU-
YECKUX MOCHeAcTBH. OHHM BKIIIOYAIOT OCIOKHEHUS
B MeCTe MpOKoja, He TpeOylomue nepeanBaHus
KPOBH M HE 3aTparvuBalolIfe HEPBHBIC CTPYKTYPHI,
a TaroKe JIOKaIbHYI0 001b U oTek [5]. Takke cyme-
CTBYeT OOIIETPUHATAS KJIACCH(DUKAIINS OCTIOKHCHHM,
npemioxkennas Cardiovascular and Interventional
Radiological Society of Europe, ocHoBaHHas Ha
pabote Clavien—Dindo, kotopasi Bkirodaer B ce0st 6
rpamauii OCIOKHEHUH: 1 — KOTOpBhIe MOTYT OBITE pa3-
PELIEHBI BO BPEMsI TEKYLLEN XUPYPTUUECKON CECCUU U
He TpeOyIOT JabHEeHIIero HaOMIOACHUS; 2 — TO ke, HO
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TpeOyeTcst HabroAeHe B TeueHue <48 u; 3 — tpedyro-
M€ TOTIOJHUTENBHBIX MPOIEAyp, HO HE MMEIOITHe
TTOCJIENICTBU; 4 — OCTIOKHEHISI CO CTOMKUMHU yMEpEH-
HBIMU TIOCTICACTBUSIMHU, MO3BOJISIONIUMU pabOTaTh U
CaMOCTOSITENILHO ce0st 00CITY)KHBaTh; 5 — OCIIOKHEHHS
CO CTOMKHMH TSKEIBIMHU, WHBATUAUZUPYIOITUMH
TTOCIeACTBUAME; 6 — cMepTh [6]. BBumy Toro, 4To
OCIIO)KHEHHSI, PA3BUBAIOIINECS TIPH JICUSHUH HOBOOO-
pa3oBaHuil B 00JIaCTH TOJIOBHI U IICH, B TTOABIISIOIIEM
OOJIBIITMHCTBE CIy4aeB MMEIOT HEHPOXUPYPTrUIECKHI
XapakTep, B OTHOIIEHUH JAHHOUW TPYITIH AIlHeHTOB
OyZeT afeKBaTHBIM IPUMEHEHHUE pa3pab0TaHHON HAMU
LIKAJIbl OCJIOXKHEHUI, OCHOBAHHOM I'PYIIIION 3KCIIEP-
TOB HA MHOIOMEPHOMU OIICHKE TshKecTH [7].

[To manneM J.Y. Chun et al., pezeknus omyxomaun
MeHee ueM depe3 24 4 rmocie dMO0Mn3aIui HUBEIH-
pPYyeT BO3MOXKHBIE IPEUMYIIIECTBA UHTEPBEHITHOHHOTO
BMEIIATEIbCTBA, HE ITO3BOJISA 3aBEPIIUTHCS IPOLECCY
JEBACKYIIIPU3AINH, YTO, TAKUM 00pa3oM, HHKAK He
BITUSIET HA 00BeM KpoBoroTepH [8]. Hebe3praTepecHo,
YTO T'HCTOJIOTUYECKOE MCCIIE0BaHNE, TIPOBEIECHHOE
B.K. Pauw et al., moka3aso, 4to pekaHaau3aus ¢ 1mo-
CIIeIYIONIEeH peBacKyspru3anrell HabIromaeTcst mpu-
MepHO B 30 % smOonm3npoBaHHBIX cocymoB. Kpome
TOTO, TAK)KE IO JAHHBIM aHAJIHM3a THCTOIOTHUECKUX
IpernaparoB ObLIO MOKa3aHO, YTO MPOIecC obuTe-
pamnuu B SMOOIHM3UPOBAHHBIX COCYJaX 3aBepIIaeTCs
JIAIIL K 7-M CyT mociie BMemarenseTsa [9]. Tlo mo-
HATHBIM MIPUYHUHAM OIIEPATUBHOE BMEIIATEILCTBO HE
BCErJia BO3MOYKHO OCYIIIECTBUTH B 33/1aHHBIE CPOKH,
YTO YBEJIMYHUBACT PUCK paCIIUPEHHS Mepru(HOKaTLHOTO
oTeKa BOKPYT dYMOOIIM3UPOBAHHOM, YACTUYHO HEKPO-
TU3UPYIOIIEHCS OITyXOJIH, TEM CaMbIM 00y CIOBIHBAs
MPOrPECCUPYIOIINI HAPACTAIOIINI HEBPOIOTUYECKUIA
JNe(UIUT WU TOSIBJICHHE HOBBIX cUMNTOMOB [10].
Kpome Toro, BhIllieckazaHHOE UKTYET HEOOXOIH-
MOCTh Ha3HauaTh TAaKWM ITallMEHTaM BO3PACTaIOIIHe
JI03bl CTEPOUAHBIX TpenapaToB, 100aBiIss JOTI0 He-
OnaronpusTHBIX 3¢ pexroB. Takum oOpazom, SMO0IH-
3aIUsl Oy XOJIEH MOXKET IPUBECTH K APAMATHIECKOMY
3 pexTy mporpeccupyromero oTeka ¢ mocIeayromen
JNUCJIOKAlLIMEN U BKIIMHEHUEM.

ocTaMO0IM3aAMOHHBI

HEBPOJIOrMYECKH CMHIPOM

IToMuMO KpyITHBIX HEBPOJIOTUYECKHUX OCIOKHEHUM
rocyie mpeonepaioHHoN aMOonn3anuu HabIroaa-
IOTCSl HE3HAUMTEIIbHbIC HEXKeJaTellbHbIe SBIICHHS,
BKJTIOUAS IMXOPAJIKY, TOJIOBHBIE OOJIH, TOIITHOTY, PBOTY,
MOTEPIO alMEeTHTa WIN YCHICHNWE BOCIAIUTEIbHBIX
peakiuii. OHAKO CBS3b 3TUX OOIIUX CHMIITOMOB C
HEBPOJIOTMYSCKUMHU HEeW3BeCTHA. TeM He MeHee Io-
TOOHBIE PEAKITNH TaK)Ke BPEMEHHO BO3HUKAIOT TTOCTIE
TpaHcapTepUuaILHON YMOOTN3AIINN BHY TPHOPIOIITHH-
HBIX/320PIOIIMHHBIX OPraHOB, TAKUX KaK IEYCHb,
MaTKa ¥ TIOYKH, 3TO Ha3bIBAETCSl CHHAPOMOM TIOCTIM-
oomu3aruu (CI19). CIID MokeT BO3HUKATH 0COOCHHO
gacTo nociie xumuosmoom3anun [11]. Y. Tanaka et
al. olleHHIH CBSI3b MEXKITY HEBPOJIOTUUECKUMH OCIIOXK-
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HEHUSMU TIOCJIe TPEONePAIlMOHHON IMOO0IH3aIiH
BHYTPHUYEPETTHBIX OIYXOJICH/OMyX0JIel OCHOBaHUS
geperna v OOIUMHU CUMIITOMAaMH, YKa3aHHBIMH BBIIIIE,
U TPEJIOKUIM HOBBIA TEPMHUH — MOCTAIMOOJIN3AIIHU-
OHHBIN HeBponornyeckuii cuuapom (PENS) [12].
ABTOPBI BBISIBUIA 3aKOHOMEPHOCTb: €CJIM CUMITOMBI
MOpaKEHUST YEPEMHBIX HEPBOB BO3HUKAIU 4Yepe3
14-72 4 mocne ambonu3auu (OTCPOUCHHO), TO OHU
BKITFOYAITU B C€0sl JINIITh 000CTPEHHE CYIIECTBYFOIINX
HEBPOIIOTHIECKUX CUMITTOMOB. FIMeHHO 3T0 000CTpe-
HUE CYILLECTBYIOLIUX HEBPOJOTMYECKUX CUMIITOMOB
C TO3JHUM Ha4YajJoOM B COUYCTAHHH C CHCTEMHBIMHU
cumnTomamu onpeaensercs kak PENS. Hanpotus,
y MalyeHTOB C paHHUM HadajoM (4depe3 1-6 1) Bce
HEBPOJIOTHYECKNE W3MEHEHHSI TIPEICTABISIIN COOO0M
HOBBIE CHMIITOMBI, KOTOPBIX J0 dYMOOIU3AIUN HE OT-
Me4anock. B IBYX U3 Tpex ciyyaeB HEBPOJIOTUYCCKUE
CUMITOMBI COXPAHSUIUCh B TEUCHUE KAK MUHUMYM
1 roma m 6oiee. DTH HOBBIE CHMIITOMBI ITOPaKCHUS
YeperHbIX HEPBOB, BO3HUKIIUE paHee IMmociie dMO0-
JU3alud, ObLIM UHTEPIPETHUPOBAHBI KaK PE3yJbTaT
CTOMKOM MIIEMHUH YEPETHBIX HEPBOB.

AHacTOMO3bI

Amnactomo3bsl BHyTpH OaccerinoB BCA wim HCA,
a TaKKe MEX]y HUMU MOTYT NMPUBECTH K HETIPEAHA-
MEPEHHOU BHYTpUYEPEITHON SMOOTH3AIIH KPUTHYE-
CKHX HEPBHBIX CTPYKTYD, a TAK)KE OPTaHOB U TKAHEH
rojioBsl [5, 10]. Tak, mocie aMO0IH3aIUH IO TTOBOY
HOCOBOTO KPOBOTECUCHHSI U3 OITyXOJIHM OBLIH OIHCAHBI
UTICHJIaTepalibHast BACOYHO-JTHIIEBAst 0OJIb U OTEK JINIIA
[13]. Hekpo3 MOXeT BO3HHKHYTh Ha KOJKE€ KOHYHKA
HOCa, KPbUIbEB U XPAIICH, Ha CIM3UCTON 000JI0UKe
TBEpIIOro Heba u koxku jmna [ 14—-16].

Cpenu nmopakxeHus: YepenHbIX HEPBOB Mapaind
JUIEBOTO HEpBa SIBIIsIeTCA Hamboyiee 9acTo BCTpe-
gatomumcs [ 17—20]. 3To mpoucxoauT u3-3a Toro, 9TO
OapabaHHBIN U COCIEBHJIHBIN CETMEHTBI JIUIEBOTO
HEPBa MMEIOT MEPEKPECTHOE KPOBOCHAOKEHUE — OT
IIWJIOCOCIIEBUIHON apTepUn U KaMEHHUCTOW BETBU
CpelHel MEHUHI€JIbHOM apTepun. BeposTHOCTh na-
pajivya BbIllIe, €CJIM BCE BETBU 3aThUIOUHOM, 3ayITHON
Y CpeITHel MEHUHTeaTbHON apTepHii SMOOTM3UPOBAHEI
M3-32 TMEPEKPHITUS UCTOYHUKOB KPOBOCHAOKEHUS
nureBoro HepsBa [21]. OKKIO3UM IEHTPATbHON
apTepUN CETUATKU C MOCICTYIONINM aMaBPO30M MO-
TyT BO3HUKATh U€pE3 aHACTOMO3 MEXKIY HapyKHOU
(KTUHOBUIHO-HEOHOW M OONBIIONH HEOHOW BETBAMU
BEPXHCUCITIOCTHOW apTeprun) U BHYTPEHHEH COHHOM
apTepusMu (mepenHe u 3agHel BETBIMH TJIa3HOM
aprepun) [22, 23].

MeHUHTHOMBI

BriepBble mporieaypa npeaonepanuoHHon 3mM00-
JU3alUi BHYTPHUUEPETHOW MEHMHI'HOMBI ONHCaHa
C. Manelfe et al. B 1973 1. [24]. C Tex mop ocioxHe-
HUSIM, BO3HUKAIOIIAM TOCIIE 3TOW MPOIEIyphl, MO-
CBSIIIEHO JIOBOJILHO MHOTO padot [25, 26]. D.F. Carli
et al. onucanu ocnoxuaenus y 11 uz 198 nanuenToB
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¢ 201 >MO00aM3MPOBAaHHON MEHUHTHOMOH, OOJbILas
gacTh (10) U3 HEX OBLTH TEeMOPPATHIECKUMH, IIPUTOM
remMaTomMbl (HOPMHUPOBAIUCH HE TOJBKO HMHTPATYMO-
po3HO (n=4), HO U B Pa3IUYHbIX BAPHAHTAX MEPUTY-
MOPO3HOTO M Cy0apaxHOUIATbHOTO KPOBOU3IHSHHUH.
CrouT OTMETHUTH, YTO B JAHHOM HCCIIEJIOBAHUHU PUCK
KPOBOWBITUSHHSA HE CBS3BIBAIIN CO CTENEHBIO MAIUTHU-
3aIiK Oy XO0JH. McX0/1s N3 TIOITyYeHHBIX Pe3yJbTaToB,
ABTOPBI OTMETWIIN, YTO NIEPECMOTPEITH CBOU B3I b1
Ha SMOOJIHM3AIMI0 MEHHHTHOM: BO3JIEPKUBATHCS OT
AMOOJTH3AITIH, KOTIa apTepHaIbHOE KPOBOCHAOKCHIE
13 BETBEH BHYTPEHHEW COHHOM apTepuu SIBISETCS
npeodaaiuM, a eclii KpOBOCHA0XKEHUE OCY-
LIECTBIISICTCSI B OCHOBHOM 32 CYET HapYKHBIX COHHBIX
BEeTBeil — IMOOIM3NPOBATH TOJIHKO MEHHHTHOMBI C
THIIEPTPOPHUPOBAHHBIMHU COCYIIAMH, UCTIONB3YsI Oojiee
KpYITHBIE AMOOJIH3UPYIOLIHEe KOMIOHEHTHI BO M30e-
KaHWE WX TMONaJaHus B HEOONbIINE, HO 3HAYUMBIC
(hyHKIIMOHAITBHEIE apTepuH [26].

OnHO W3 MPOBEJICHHBIX paHee MCCIeJT0BAaHUN
MPOAEMOHCTPUPOBAJIO, UYTO MpeaoNepanuoHHas
sMO0M3anrss MCHUHITHOMBI HE MPUBENa K yaydlle-
HUIO KIIMHUYECKOTO PE3ybTara Wil 3HAYUTEILHOMY
yMeHbIeHuIo kpoBorotepu [27]. D.M. Raper et al.
TaKXe COOOIIWIIM, YTO MpeAoTepaoHHas YMOO0IH-
3alusl He U3MEHWIIA IPOJOKUTEIBHOCTD ONEPaLlUH,
OCJIOKHEHHS WJIM CTENEHb PE3CKIIUU MPHU aHaIN3e
KOTOPTHI U3 224 MaliMeHTOB ¢ MCHUHTHOMaMHu [28].

OcraeTcs HEpeUIEHHBIM BOTIPOC HCIIOIb30Ba-
HUSI aHTHKOATYJISIHTOB, KOTOPbIE MPOTHBOIOKA3aHBI
OOJIBHBIM C BHYTPHYEPENHBIMU HOBOOOPA30BAHUSIMU.
OO0men3BecTHO, 9TO B MEHHHTHOMAX, BCIIEJCTBUE UX
OMOJIOTMUYECKOTO Pa3BUTHSI M TIOBEJICHUSI, HAPYIIICHO
(YyHKIMOHMpPOBAaHHE KAacKaJOB CBEPTHIBAIOUICH U
MIPOTUBOCBEPTHIBatONIEH cucteM [29]. Oto, B CBOIO
o4epeib, BHOCUT CBOM BKJIaJl B (JOPMHUPOBAHKE TPOM-
OoreMopparndecKkux MCXOAO0B IMOCIE dMOOIHU3AINN
y JIaHHBIX OoJibHBIX. Tak, mo manHeiM M. Bendszus
et al., HeCMOTpS Ha MCHONb30BaHKE TeMapuHa, B HC-
CJIEZIOBaHUU TTPOU3OILIO 6 UIIEMHUYECKUX COOBITHI.
JIBa 13 HUX OBLIH TPEATIOIOKUTEITHBHO TPOMO0IMOO-
JUYECKUMH HHCYNbTaMHu (y 2 MalueHTOB BepUPHIIN-
pOBaH amaBpo3, y 4 — reMunapes, U3 HUX y AByX OH
corpoBoxkaaics adazueit) [25]. CTOUT OTMETHTB, 4TO
y OHOTO W3 MAIMEeHTOB C aMaBPO30M MHUKPOKATETEeP
WHTPAOTIEPAIIIOHHO TPOJIBUTAIICS JUCTATbHEE IJ1a3-
HOW apTepuH U TVIa3Has BETBb HE 0ONHTEpUpOBaIach
BO BpeMsI MPOLIEAYPBI SMOOTM3ALIUH, YTO TEM HE MEHEe
He TIOMETIAI0 Pa3BUTHCS aMaBPO3y MOCIIE ONEPAIIHH.
B nanprelitem mpu 00ce0BaHUN y JAHHOTO 0OJTh-
HOTrO OOHAPYKUIICS aHACTOMO3 MEX/Y CpeiHeit 000-
JIOYEUHOH U MIA3HOU apTEepUsIMU.

Bechma mHTEpECHBIM TPENCTABIAETCS HCCIENO0-
BaHUe, T IPY CPAaBHEHUH MEHUHTHOM O€3 U C Tpe/I-
HIECTBYOIIIEH AMO0U3aIiel ObIJI0 00HAPYKEHO, YTO
IO PsITy MOKa3aTeNel rpymnIibl He OTIINYaINCh COBCEM:
HU 110 KpoBomnotepe (646 + 486 vs 636 = 453 M), Hu
IT0 KOJTMYECTBY M 00BEMY IepesnBanuii Kpou. Kpome
TOT'0, HHTPAOIIePAIIMOHHBIC HAOIIOJICHHS HEUPOXHUPYP-
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ra OTHOCUTENIBHO FeMOCTa3a, KOHCUCTEHIIUH OITyXOJIH
Y BHYTPHOITYXOJIEBOT'O HEKPO3a TAK)KE CYIIECTBEHHO
HE Pa3InYyalIiCh MEX1y IMOOTU3NPOBAHHBIMHU U He-
9MOONU3HPOBAaHHBIMH MeHUHTHOMaMU. [Ipu sTOoM
CTENEHb PE3EKLUN OIYXOJIH, OLIEHEHHAs MO IIKaje
Simpson, He paziauyanach MeXAY ABYMsI ITPyHIIaMU.
CpenHsis IpOAOIKUTETHFHOCTD OTIepaIiy Obl1a KOpo-
Ye y MaIeHTOB, He MOJIyYaBIINX IMOOIN3AIHIO, YEM Y
MAIMEHTOB, MOJTyYaBIIUX dMOosm3aruio (234,0 £ 84,6
vs 310 + 129 muH). Knuandeckue qaHHBIC TaKKe HE
yKa3aJu Ha 3HAUNTEIBLHBINA AP PEKT SIMOOTHM3AIINH, 3aTO
OBLIT 3apErNCTPUPOBAH OJIUH CITydail CTOIKOM TpoM6o-
9MO0IMYeCKON OKKITFO3MH MTPABOH LIEHTPaJIbHOM apTe-
PHHM CETYaTKU BO BpeMs SMOOIM3ALIUH JIEBOI cpeHel
MEHMHTealbHOU apTepuu. JlaHHOE HCcclieoBaHuE
MIPEIoIaraeT, YTo MOKa3aHus K JeBaCKYIIpH3aIiH
KaX/10il MEHHHTHOMBI JIOJIKHBI ObITh I€PECMOTPEHBI
1 YTO JJaK€ B CIIy4asX TOTAJIbHOHN JEBACKYJIPU3ALIH
MEHHMHTHOM C MOCIEeYIOINM CHI)KEHHEM KPOBOIIOTE-
pu 00111251 TOJTh3a OCTAETCS COMHUTEIBHOM. Henocra-
TOYHO OJIAraThCsl Ha Cepur caydaeB dpdekTHBHOCTH
sMOoIM3aunu 0e3 BKIIOYCHUSI KOHTPOJIBHOM IPYIIIBI
[27].

OOpamaroT Ha ceOs BHUMaHUE JNaHHBIC SITIOH-
CKOTO perucTpa HeMpOIHJOBACKYJISIPHON Teparnuu
(JR-NET3): npoBeneHHbII MHOTO()AaKTOPHBIH aHAIIN3
MOKa3aJj, YTO 3MOONN3aLHsl OMYXO0JeH, OTIIMYHBIX OT
MEHHMHITHOMBI, ObUIa 3HAYMMO CBSI3aHA C Pa3BUTHEM
ociokHeHHH. Ho y4uThIBast 10BOJIBHO BBICOKHE U (-
PBI OCIIOKHEHUH MTPY SMOOIN3AIMY MCHUHTHOM, paHee
MOJIyYEHHBIE JPYTUMH UCCIIE0BATENSAMHU, OUEBUIHO,
YTO MHbIE MHTPAKpaHUAJIbHbIE HOBOOOPA30BaHMS,
0COOEHHO 3JI0Ka9eCTBEHHbBIE, 0€3yCIOBHO, TIOIpa3yMe-
BaIOT elie OoNbIINK pUCK ociokuenuii [30].

IMaparanrinomsl

IIpenomnepanmonnas apTeprasbHasi YMOOTH3AIUS
naparaHrjiioM He sBisieTcst oOuenpuHsaTon [31].
V.R. Litle et al. nogyepkuBarOT 3HAYUTENBHBIA PUCK
1epedpaTbHOI SMOOITUH TP HE3HAYUTEIILHOM CHUKE-
HUU omeparmoHHoi kposomnorepu [32]. Cocymuctoe
KPOBOCHAOKEHHUE OIYXOJIM YepPe3 MHOKECTBEHHBIC
MEJIKHE KOJUIATePaId WU HAJTMYUE OITACHBIX aHACTO-
M030B Mexay BCA m HCA wu/mnu mo3BOHOYHBIMH
apTepusiMH MOXKHO paccMaTpHUBaTh Kak IMPOTHBOIIO-
Ka3aHue K AMOOJIN3AIIUH 13-3a OrPaHUYCHHON 3 dek-
TBHOCTH [33].

Emie ogHUM XapakTepHBIM OCIOXHEHHEM IIpH
SMOO0NM3AIINY TTaparaHTIInOM SBISETCS TUCHYHKITHS
yepenHbIx HepBoB. B.G. Gaynor et al. oOHapy»xwH,
470 y 18 % ManueHToB ¢ OMyXOJIsIMH SIPEMHOTO TJI0-
Myca Mmociie SMOOIH3aIK HAaOMOIAINCh TOPAKCHHS
YepemHbIX HepBOB 0e3 perpecca CHUMITOMATHKHU B
otnaneHHoMm rnepuone [34]. Tak, ogHOMY W3 TMaIu-
SHTOB ObllIa MPOBEJCHA CYNEPCEIICKTHUBHAS KaTeTe-
pu3aIus MUTAKOIIET0 OMYX0JIb COCy/la U3 OacceliHa
BCA c nocnenyromieit smoonmm3anuert OHUKCOM, 110~
cTAaMO0MM3aMoHHas anruorpadus mokasana 90 %
JIEBACKYIISIPU3ALINIO OITyXOJH, IPU3HAKOB HEIEICBOM
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smOonu3annu oOHapyxeHo He Obuto. [lanuenT npo-
CHYJICS TIOCTIE TIPOLEAYPHl C MOJHBIM MapaTudoM
JINIIEBOrO HEPBA C NpaBOi CTOpOHBI. Uepes ceMb
JTHEH 1O CIie SMOOJIU3AIINY OITYXO0JIh ObLIA MTOJTHOCTHIO
yAaJIeHa ¢ JEKOMITPECCUEN TUIEBOTO HepBa. Bo Bpems
orrepaIiy HaOITIoIAITOCh JIBIDKEHNE MaTepraia OHUKCa
BJIOJTb JIMIIEBOTO HEPBA U €T0 vasa vasorum. B redenue
6 Mec HaOMIOIeHUs y MalMeHTa He BOCCTaHOBUIIAChH
(GyHKIMA TMLEeBOTO HepBa. BTopoii manueHT B taHHON
CTaThe MOXYYrI Ie(UIHT MTOCIIe IMOOTH3AIINH B BUIE
c1ab0CTH B TUIEYaX W OXPUIIIOCTH TOJIOCa, Me(OUITAT
He pazpermics yepe3 9 Mec HaOIoIeHH .

B.C. Gartrell et al. 00BSCHSIIOT TOBBIILICHHBIH PUCK
TAKOI'0 PoJia OCJI0KHEHUH aHATOMHYECKUMHU U3MEHE-
HUSIMH B KDOBOCHA0)KEHNH YEPEITHBIX HEPBOB, & TAKKE
YaCTOM COBMECTHOM KPOBOCHAOKEHHM HapyKHOM
COHHOU apTepuel NIOMYCHBIX OIMYXOJIEN U YEPETTHBIX
HEPBOB, YTO JAEIACT UX YA3BUMBIMU JISi OKKIIIO3MU
OHHUKCOM BO BpeMs amOornu3arun [35].

I'emanruo01acroma

[IpumeHneHne SMO0MHM3aIMK TP UHTPAKPAHHAITb-
HBIX TeMaHTHOOIacTOMax SBISETCs COpHBIM. Mc-
CJIETOBAHMSI, COOOIIAIOIINE O PEe3yIIbTaTax Ha JaHHBIN
MOMEHT, BeChMa IIPOTHBOPEUYHBHI. bosiee Toro, BEIOOP
AMOOJIM3UPYIOIIETO MaTepuaia U CPOKU XUPypruye-
CKOI'0 BMEIIATEIHLCTBA MIOC/IE YMOOIH3AIMN OCTAIOTCS
HescHpIMU. Tak, A.H. Liu et al. 3apeructpupoBanm
OOJIBIIYI0O MHTPAOTICPAIMOHHYIO KPOBOIOTEPIO U
MOTPEOHOCTh B MEpPEIUBAHUU KPOBH y TAI[UCHTOB
0e3 mpenmecTByronieit amOonuzanuu [36]. OnHako
S. Takeuchi et al. He TpOAEMOHCTPUPOBATIH PA3THINI
B [TOKa3arelisix 3a00JIeBAEMOCTH U CMEPTHOCTH MEXKTY
MalUMeHTaMu C FeMaHruo0JacTOMaMM, KOTOPhIM HE
MIPOBOAMIIACH TIPEOTepalliOHHasT YMOOTU3AIINS, U
OOJIBHBIMHY C TIPEATIECTBYIONIEH nHTepBeHInei [37].
J.F. Cornelius et al. mpencrasuinu ceputo u3 3 manyeH-
TOB C paHee 3MOOTM3UPOBAHHBIMU TEMaHTHO0IACTO-
MaMH MOKEUKA, OCJIOKHUBIIIUMHUCS KPOBOU3ITUSIHUEM
B ITOCJIeONepaiioHHOM niepuoje. OHU TPEAToIoKH-
JIM, 9YTO DTHOJIOTHEH OCIOKHCHUH SIBISCTCS BEHO3HAS
OOCTPYKIIUS U TIOCIICAYIOIIUN 3aCTOM B OMYXOJIEBBIX
cocyaax, NPUBOJISIINIA K UX Pa3pbiBy. ABTOPBI ITPE/I-
[1oJIararT, 4To dMOOJHM3aliMs reMaHruo0J1acTOM
MO3XKEUKa M3-3a OJIM30CTH K CTBOJIOBBIM CTPYKTypaM
MOXET OBITh BEChbMa OIacHoM [38].

AHruogpudpombl

OcnoxXxHeHNs, HEeTIOCPEJCTBEHHO CBSI3aHHBIE C
caMoH TpaHCKaTeTEPHOM SMO0JIN3AIIUEH, — OKKIIFO3HH
BETBEH BCIIEICTBHE SMOOIN3AIMH YEPEe3 «OMAaCHBIE
TpPaHCKpaHHUAJIbHBIE apTepUaTbHbIE aHACTOMO3BI U
OKKITIO3HH COCY/IOB YEPEITHBIX HEPBOB HE BCTPEYAITUCH
B koropte A. Gruber et al. [39]. OnHako 06 3TOM c000-
[Ial0T MHOTHE aBTOPBI, B JINTEPATYpe 3a(PHUKCUPOBAHBI
Cllyyad OKKJIIO3MU LEHTPaJILHON apTepuu CETUYaTKH,
michyHkmu nmureBoro Hepsa [40,41]. B cepun uz 170
naomonenuii A.1. Ogawa et al. 3apeructpuposano 105
OCJIIOKHEHHH — U3 HuX 4 Tsxenbix [42]. Kpome Toro,
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paHee cooOmIanock 0 OpaarKapAud, BRI3BaHHOU TPH-
TeMHHOKapHaIbHBIM pe(IIeKCOM, B COYETAHUHN C Ma-
HUITYJISIUSIMU Ha BETBSIX HAPY’KHOM COHHOM apTepuH,
KOTOPBIE, BEPOSITHO, 3aTparuBaroT apepeHTHbIE My TH
TPOWHUYHOTO HEpBa K OITy’KIaroiieMy HepBy [43].

Knunuueckuii npumep 1

Iayuenmra E., 49 nem. M3 anammnesa 6vlio usz-
8ecmmuo, 4mo y OONbHOU 8PONCOCHHAS 2eMan2uomMa
npaeou opoumol. [lo 15 nem Heckonvko paz npoeo-
OUIUCL Ucceuerus eemaneuomvl. B oanvretiuiem om-
Meuanucy ygeiuyeHue 8 pasmepe npagozo 2la3zHo2o
A010Ka, HaTUYUe KPOBIHUCTIBIX GbLOETEHUL U3 NPABO2O
enaza. Heoonoxpammuo obpawaniace x ogpmaniomo-
no2y. Camocmosmenvro evinonnuna MCKT 2onoswt,
npu KOMOPOU bIABIEHO MHO20Y31080€ 00PA308aHIUe
npaegoti opoumsbl ¢ pemooeruposanem ee CmeHok
u eepxneueniocmuou nazyxu. B 2017 e. evinonnena
XUMUOIMOOIUZAYUS COCYOUCMOL cemu ONYXoau Jie-
Kapcmeenno naceliyaemvimu chepamu HepaSphere
¢ 0OKCOPYOUYUHOM U3 OACCEUHA 8ePXHEUETIOCMHOU
apmepuu. B nociedyiowem ommeyancs npocpeouenn-
Hblll pocm obpazosanusi. B 2022 e. cmana ommeuams
Kposomeuenus U3 opoumsl exceOHesHo. Buinonueno
MPT 2onoswt (4.06.22): nosoobpazosanie npagoti
opoumvl, 6epxmnedeniocmuol na3yxu, pamepamu
108%96%X75 mm, ¢ Haruuuem 8MOPUYHO2O HOBO0D-
PA308AHUS KIeMUamKU NPagoll weunol obracmu,
CBAZAHHBIX MeACOY cOO01 NePeMbIUKOlL,; HeOOHOPOOHOU
CMPYKMYpPbl, C MHOHCECBEHHBIMU KUCIAMU, PACHPO-
cmpansoweecs OKpye npasozo 21azHo2o A010Ka, Oni-
mecHsis e2o knepeou. B éepxnux omoenax obpasosarue
pacnpocmpaHaemcs 8 noioCmy 4epend, NPULeHCum
K npaeoil 106nou u eucounol doram. Ha momenm
NOCMYNIEeHUS KIUHUYEeCKAsl KAPMUHA npeocmasiend
IKZ0PMATLMOM U AMABPO30M CHPABA, AHOCMUEL,
VMepeHHbIMU UHMELLeKMYdlbHO-MHeCmu4eCcKumMu
Hapywenusamu (puc. 1-3).

Knunuueckuit npumep 2

Hayuenm T., 44 200a. Anamnes 3abonesanus ¢
1996 2., k0o20a 603HUK OUa2 YNIOMHEHUS U 2UnepeMULl
HAO KO3€eIKOM yXa cileéd, uepe3 HeKOmopoe 8PeMs
BO3HUKIO KPOBOMEUEHUE U3 HOB00OPA30BAHUS 6 HA-
Ppyorcublll yutHou npoxoo. Co cios 601bH020, nposedeHa
peseKyus ouaza (8bINUCKU He Obliu NPedoCmasiieHsl).
B 2007 2. nauan ommeuams npooondicenHvlil pocm
ONnyxoau, eunepemulo, pacnpocmpanaowyiocs Ha
VUHYI0 pakoguny. B meuenue onumenvrozo epemenu
K epauam He obpawancs. B 2017 2. omek paxosutvl
yeununcs. Ipu obcredosanuu  gviasieHa apmepuo-
BEHO3HASL MANLHOPMAYUSA J1eBOU VULHOU PAKOBUHDBL C
UHMPAKPAHUATLHLIM pacnpocmpanenuem. 11.12.20
8bINONIHEHA YacmuyHas 3mooruzayus onyxoau. Ilo
Mecmy HCUmMenbCmed. NPoBOOUIUCH NOBMOPHbBLE M-
oonusayuu — 24.03.22, 23.11.22. 27.02.23 nposedena
MOMANLHAsL IMOOTUZAYUS HEAO2E3UBHOU KOMNO3U-
yuetl. B nocreonepayuoHnom nepuooe 0esacKyiisi-
PUBUPOBAHHAS YUHASL PAKOBUHA 04d2080 Npuodpena
CUHIOWHDILL Y8em, OMeKId, YBeIUYUIaCh 8 pa3Mepax,
603HUKIU OYazu Hekpo3sa (puc. 4). 6.03.23 nposederno
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Puc. 1. Bug 6onbHoM Jo onepaTMBHOIO BMeLLaTeNnsLCcTaa. Puc. 2. Mocne ak3eHTepaLumn opbuTbl BUCOYHAs MblllLa OT-
[MpumeyaHue: pUcyHOK BbINOSIHEH aBTOpamMu [eneHa oT KOCTM C NMOMOLLIbI0 pacnaTopa, HU3BeAeHa B NonocTb
Fig. 1. View of the patient before surgery. opbuThbl. [prMeyaHne: pucyHoK BbINONHEH aBToOpamMu
Note: created by the authors Fig. 2. After exenteration of the orbit, the temporalis muscle is

separated from the bone using a rasp and brought down into the
orbital cavity. Note: created by the authors

Puc. 3. MNMocnonHoe ywinBaHve paHsbi. Puc. 4. Bug 6onbHoro nepep onepaumeil.
MpumeyaHve: pucyHoK BbINOMHEH aBTOpaMm [MprmeyaHue: pucyHOK BbIMONHEH aBTopamm
Fig. 3. Layer-by-layer suturing of the wound. Fig. 4. View of the patient before surgery.

Note: created by the authors Note: created by the authors
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MUKpOXUpypauieckoe yoaieHue onyxoau 1e8ou yuHo
PAKOBUHBL C OOHOMOMEHMHOU NIACMUKOU CLONCHOCO-
cmasHvlM aymompancnianmamom. I ucmonozuuecrkoe
3akal0ueHue; CoNUMapHas Guopo3Has onyxons.

3/10KkayecTBEHHbIE OMYXO0JIH F0JIOBBI U IIeH

[IpuHIHTIHATBHO CYIIIECTBYET HECKOIBKO BapraH-
TOB 9H/IOBACKYJSIPHBIX TOCOOWH, MCIIOIB3YIOMIMXCS
MPU 3JI0KAYECTBEHHBIX OMYXOJSX TOJOBBI U IIECHU:
BHyTpHapTepHalibHAs PerHOHApHAst XUMUOUH]Y3US,
sMOoM3anys, a Takke KOMOMHAITUS 3TUX METO/IOB B
BUIe XuMHuosMoonu3anmu. [lomasisromiee OOJIBIINH-
CTBO BHYTPUCOCYIHCTBIX BMEIIATEIbCTB CBA3AHO C
AKCTPEHHOW MOMOIIBIO ITPHU KPOBOTEUCHHSIX Ha (DOHE
MPOBOAMMON XuUMHOIy4YeBoil Tepanuu (XJIT) [44].
Tak, X. Yang et al. ncrionbp30Basm 3MO0TH3AIHIIO JKe-
JIATUHOBOW I'yOKOW M CIIUPAJISIMU TIPH OCTPBIX KPOBO-
TEUCHUSIX Y TAIIUCHTOB, IPOXOSIINX XUMHUOIYYEBYIO
TEPATTHIO TTO ITOBOJTY OITYXOJIM HOCOTIIOTKH. DMOO0IH3a-
LM FICTIONTb30BAIach KaKk BCIIOMOTATEIbHBIN METOT B
COYETaHUH C 33/IHEH TaMIIOHA/I0H, 9H/T0CKOMTUYECKUM
reMOCTa30M U UMILIAHTAIEeH CTEHTOB B MArUCTPasib-
Hele cocyabl [45]. T. Takigawa et al. onmcanu ciyqait
SMOO0NM3aIMA MeTacTa3a TenaToleITIoIIPHOTO
paka B rUIoQu3 Mpu aKTHBHOM KpOBOTEUEHHH [46].
T. Sanomura et al. mpuBoAAT ciay4ail 3MOoIH3aAIHH
OITYXOII BEPXHEUEIIOCTHOM Ma3yXu W3-3a PeluIu-
BUPYIOIIMX KPOBOT€UEHUH. BaxHO, 4TO aBTOpPHI OT-
MEYaroT CIIOKHOCTh COCYAMCTON apXHWTEKTOHHKHU B
JJAHHOW aHATOMUYECKON 30HE U OTMEYAIOT BBICOKHE
pucku npouenypsi [47]. C.C. He et al. ormeuatot, uto
MIPH KPOBOTEUECHNH U3 OITyXOJIeH HOCOTIIOTKH IIprUMe-
HSJTHCH AMOONIN3AINS TI0 SKCTPEHHBIM ITOKA3aHUAM C
TaMIIOHA0M HOca U Tpaxoctomueil. KpoBoreueHus
n3 OacceifHa BHYTPEHHEH COHHOW apTepuu COMpo-
BOXKJJAJIMCH BBICOKOH JieTabHOCTHIO [48]. N. Shetty
et al. ompemenuam MecTO YMOOTU3ANH KaK OTITHIO
y TIAIIMEHTOB C Hepe3eKTa0eIbHBIMH, PEIHIUBHBIMH
WJIM METACTaTUYECKUMU OITYXOJISIMU B CIIy4ae OCTPOTO
KpoBoTeueHus [49].

Jpyrum BapraHTOM BHYTPHUCOCYIUCTHIX BMeEIIa-
TEILCTB SIBISICTCS XUMHUOWH(Y3Usi. BHyTpHaprepu-
QJIbHOE BBEJCHUE LIUTOCTATUKOB MOXKET 00ECTICUHTh
0oJiee BBICOKYIO KOHIIEHTPAITHIO ()apMaKOJIOTHUECKUX
areHTOB, YeM TPH BHYTPUBEHHOU WH(]Y3UH, TeM
CaMbIM OTPaHUYUTh CUCTEMHBIE TOOOYHBIE d(D(DHEKTHI
[10]. Hdus aTuX mened MCHONB3YIOTCS IMpenaparsl,
MIPUMEHSIEMBbIC ITPU CUCTEMHOM Tepanuu, OJHAKO OHU
CEJIEKTUBHO MOJBOSTCS B apTEPUH, TUTAOIINE 30HY
pacrionokeHust ormyxoiu. OJHA U3 TMEePBBIX AAHHBIX
omyonukoBanu A.F. Kovacs et al., koTopble BbITION-
HSUJTM BBEJICHUE ITUCIUIATHHA B 30HY KPOBOCHA0KEHUSI
OITYXOJIH (B IAaHHOM HaOIFOIEHUH TOJBKO SI3bIK U JTHO
MTOJIOCTH PTa) KaK MHAYKIIMOHHBIN METO/I TTepe;T orle-
panmeit unu paguotepanueii [50, 51]. B nureparype
OIMCaHbI HECKOJIBKO cepuid HaOIIOIEHHH C UCTIONB30-
BaHUEM JTaHHON METOMKH, HAaUOOIbIIIast — C UCITOIb-
30BaHMEM CYCIIEH3WH IIUCIUIATHHA U 5-QTopypanmia —
BBITIOJTHEHA TPYIIOii aBTOpoB Bo miaBe ¢ M.C. Onb-
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IIaHCKUM. B ux HaOIrOMeHNH MPOBOANIIOCH TMajuIna-
THBHOE JICYCHHE TAIlMeHTOB C PEIHIUBOM TLTOCKO-
KJIETOYHOTO paka C IMOJOKUTEIBHBIM dPPEKTOM U
CpPaBHUTEIBHO HEBBICOKON TOKCHYHOCTBIO [52, 53].
HecMmotps Ha, ka3aoch Obl, TOKATBHBIA METOJ] BO3-
JIEHCTBYS, MHOTHE aBTOPBI OMTUCHIBAIOT 3HAYUTEIIHHOE
KOJIMYECTBO CUCTEMHBIX OCJIOXKHEHUU. B mepByto
ouepenb HAOMIOMAETCS TeMAaTOJIOTHYeCKas TOKCUY-
HocTh III u IV creneneit — Bmioth go 40,3 %, dro
SIBIISIETCSI CEPHE3HBIM HEXKeJaTeIbHBIM SBICHUEM U
MMOTCHIIMAJILHO OITACHO JIS *KU3HU [53].

KoMOunHatmen BEIIIEONMMCAaHHBIX METOIOB SIBJISIET-
cs1 xuMuosMoonm3anyst. KomOuHamus osMOoIU3auu u
XHUMHUOTEPAIHU COUeTaeT B ceOe HeraTUBHBIE A EKTHI
00enx TexHOJOTHH. MHTEpBEHITMOHHBIC PaTHOIOTH
OTMEYAIOT YBEJIMUCHHUE YKCIIa OCIIOKHEHUH MPH HC-
M0JIb30BaHMK MUKpOCc(hep MeHbIero pasmepa. Y. Bi et
al. BBITTONHSIN XUMUO3MOO0TH3aIuio 18 manueHTam ¢
pacrpocTpaHeHHBIMHU WM PEIUANBHBIMHE OITYXOJISIMHU
MOJIOCTH PTa, UCIIOJIB3Ys LIUCIUIATHH, S-PTOpyparui
Y YaCTHUIIbl MTOJIMBUHUIAIKOTOJSI WIN YKEJIATHHOBOM
ryoku. Yacrora ocnoxHeHudd coctaBmia 61,1 %,
aBTOPBI PEKOMEH IOBAJIN METO/ KaK KOMITOHEHT T1ajl-
JIMATUBHOTO JICYCHHUsI, B 0COOCHHOCTH Y MAIUEHTOB C
kpoBoTeueHusimu [54, 55]. S. Rohde et al. B 2006 r.
MPOBOJIMJIM CPAaBHUTEIBHYIO OIIEHKY 3 (eKTUB-
HOCTH XUMHOMH(DY3HH M XHUMHOAMOoNIU3anuu, 0e3
PaHIOMH3AINA TIAITHEHTOB. ABTOPBI OTMETHIIH, YTO
4aCcTOTa O0OBEKTUBHBIX OTBETOB U OCJIOKHEHUH MOCIIE
XUMHO3MOOJIM3AIUH TOPA3/I0 BBIIIE H PEKOMEH/I0BAIN
WCTIOTB30BaTh METOHMKY C OOJBIION OCTOPOKHOCTHIO
M TOIIBKO TIPH HEOOJBIINX OMyXOJAX S3bIKAa M JTHA
nonoctu pra [56]. ILI. Tapazos u coast. B 2008 T.
MPUMECHSIIIM CXOXKYH METOJIUKY y 25 MalueHToB,
IJIe OTMETHIIN €€ ONpeeiIeHHYI 3 ()EeKTHBHOCTD,
OJTHAKO JAJIbHEUIINX UCCIENOBAaHUN HA 3Ty TEMY HE
npoBomwin [57]. F. Gao et al. Bemonuumm sm0omnu-
3anuo 15 marueHTaM ¢ OMyXOJIeBBIM MOPAKCHUEM
oOmactu rojoBel u mien ¢ nomonrso CalliSpheres®
Microspheres ¢ nucrmatnHoM. Bee maruieHTs paHee
TIOJTYYHMIIN JISYEHHE, COOTBETCTBYIOIIEE JEHCTBYIOIIIM
KIIMHUYECKUM PEKOMEHIAIUSIM. ABTOPBI OTMEYAIOT
MOJIOKHUTENbHBIH 3(PPEKT OT MPOBOJUMON XUMHUO-
SMOO0IM3aINH, OHAKO OTMEUAIOT, YTO 3TO IMHIJIOTHOE
WCCJIEIOBAaHNE C MaJIbIM Pa3MepoOM BBIOOPKH W HE
UMEET CTAaTUCTHYECKOW 3HAYUMOCTH, PEKOMECHIYIOT
MIPOBE/ICHUE JIOTIOJTHUTEIBHBIX KIIMHUYECKUX UCIIBI-
tanuii [58]. A.C. MurpodaHOB 1 COaBT. MPOBOANIN
uccienoBanue 3hHEKTHBHOCTH XHMHOIMOOTHU3AINH
(n=23) MecTHOpacpOCTPAaHEHHBIX OMYyXOJIel HOCO-
rnoTku [II-1Vb cranguu u cpaBHeHHE ee co cTaHIapT-
Hot XJIT (n=43). B rpymnme ¢ xumMro3Moonn3anuen
OTMEUYEHO yBelTu4YeHUue 0ecCOOBITHHHON U 00IIei
BBEDKHBAEMOCTH [59].

M.I. Koukourakis et al. oneHnBanm Ba)KHOCTb
BaCKyJISIpU3alliU OIMyXoJu st 3((HEKTUBHOCTH XU-
MHOJTY4€BOU TEPAIHH, OITyXOJIV TOJIOBEI H IIIEH UMEIOT
U-00pa3usiii Tpaduk, 9T0 TOBOPUT 00 OXUTACMOM
Hu3koM 3ddexre XJIT npu cinaboit U BHICOKOH Ba-
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OB30PbI

CKyJIsipU3aluy HoBooOpazoBanus. [Ipu smbonuzanmn
OITYXOJIH TIeJIEHAIIPABIEHHO CHW)KAETCS TUIOTHOCTD
COCYJIOB B HEH, 4TO 3aKOHOMEPHO MPHUBOJUT K CHH-
JKCHUIO BaCKYJISIPU3aIlUH, & 3HAYUT, THIIOKCHU TKaHH
OIIYXOJIM, ¥ YMEHbIIAET 00pa3oBaHue CBOOOIHBIX
PaZMKaJIoB KHCIOPO/Ia BCIECTBHE TYyYEBOM TepaITHH.
Taxoke TUTIOKCHS OMYXOJIM BBI3BIBAET aIlMI03 B 30HE
WIIEMUH, TIEPEXO0 KIIETOK B allONITOTHYECKOE COCTOSI-
HUE, CHIKasl uX 4yBCcTBUTENbHOCTH K XJIT. Ota xe
MIPUYMHA SBISIETCS 000CHOBaHHEM HEOOXOIUMOCTH
BBITIOTHEHUS BEpU(DUKAITUH OITyXOJIN JI0 BBITIOITHEHUS
nedeOHBIX MHTEPBEHIIMOHHBIX MTPOIICYD.

[loutn Bce BBILICTIEPEUNCIICHHBIE HCCIICAOBAHMS
HUMEIOT MaJIblid pa3mep BbIOOpKH (n<30), oTCyTCTBHE
PaHIOMH3AIIAY U HE Tal0T OCHOBAHUM JIIsI Py THHHOTO
MPUMEHEHUS] JaHHBIX TEXHOJOTHH, a KOJIMYECTBO U
XapakTep OCIOKHEHHH TpeOyT OoJiee MmopoOHOT0
n3ydyeHus. Hame MHeHHe coBmagaeT ¢ MO3ULIMEH,
M3TI0KEHHOH B HAIIMOHAILHOM PYKOBOJICTBE TIO WH-
TEPBEHIIMOHHOW PaJIMOJIOTUU B OHKOJIOTHH, TIOJT PE/l.
akan. b.W. Jonrymuna (2022). KonmuaecTBo onmy0mim-
KOBaHHBIX pa0OT Mallo M HE MO3BOJISET C MO3UIHH
JIOKa3aTeIbHON METUITMHBI CJIeNIaTh JOCTOBEPHEIE BbI-
BOIBI 00 A(h(hEeKTUBHOCTH TAHHOW METOINUKH ITPH MECT-
HOPACIpPOCTPAHEHHOM pakKe TOJIOBHI U mien [53].

KocBeHHBIM MpHU3HAKOM Majod 3QQEKTUBHOCTH
TEXHOIIOTUU TaKXe SBISETCS KOJUYECTBO IMyOIHKa-
nuii. IIpu moncke B cetn PubMed cioBocoueranus
«head neck cancer chemoembolisation» oroOpaskaeTcst
80 crareli B mepuon ¢ 1985 mo 2023 1., KoIU4ECTBO
3TUX MyOJMKALUWN HE pacTeT, KaK U KOJUYECTBO
BKJIFOUaeMbIX B HCCIEJOBaHUA MaIlMeHTOB. B ToO
e Bpems mpu 3ampoce «hepatocellular carcinoma
chemoembolisationy» konMuecTBO MyOMUKANUK paB-
HaeTcs 9 246 M MPOrpeCCUBHO YBEIMYHUBAETCS OT
rojia K TOfy.

3akirouenne

OHI0BACKYJISIPHBIE METO/BI HEPEAKO UCTIONB3YIOT
pu 100pOKaueCTBEHHBIX HOBOOOpa3oBaHUsIX. He-
CMOTpsI Ha MTOTEHITHAIIBHOE CHIDKEHHE KPOBOMIOTEPH
1 00Jer4eHre XUPypruueckoro J0CTymna, TaKue BMe-
LIaTeNbCTBA CONPSKEHBI CO 3HAYMMBIMU PHCKaMU U
JIOJDKHBI TPOBOTUTHCS KpaitHe B3BemeHHO. OCHOBHAs
OITaCHOCTH KPOETCS B HATMYUH OOIIMPHBIX KOJIaTe-
paJeii, CiocOOHBIX IPUBOIUTH K HEMTPEeTHAMEPEHHON
9MOOU3AINH KU3HEHHO BAXKHBIX CTPYKTYp, B TOM
YHClie YePeIHbIX HEPBOB M TJIA3HOW apTEpPHH, YTO
HEPEIKO BBI3BIBAET HEBPOIOTHUYECKUN Ne(UInT, Ha-
PYILICHHE 3pEHHS WIIM HEKPO3 MSTKUX TKaHel. Haomro-
JIAF0TCSl ¥ OTCPOUCHHBIC TIOCIICCTBHUS, CBSI3aHHBIE C
(hopmupoBaHuEeM NepruPOKATLHOTO OTEKa U Pa3BUTHEM
MOCTAIMOOIN3AMOHHOTO HEBPOJIOTHUECKOTO CHH-
npoma (PENS), xoria nMerommecs: CHMITTOMBI MOTYT
000CTpsIThCSl HA (POHE MIIEMHUH M BOCHAIUTEIBHBIX
W3MEHEHUH B 30HE OITyXOJIH.

Baxxayto posib urpaet BpeMeHHOH HHTEPBal MEYKTY
smMbonM3anyel 1 XupypruaecKiM BMEIIaTeIbCTBOM:
C OJTHOH CTOPOHBI, CIHMIIKOM PaHHSS ONepanus He

CUBUPCKIY OHKONOTMYECKUW XXYPHAT. 2025; 24(2): 150-161

JTACT Pa3BUTHCS JOCTATOYHOM JI€BACKYJISAPU3AINH, C
JIPyTO — JAMUTENbHAs Tay3a TOBBIIIAET PHUCK peKa-
HAJIM3AIMH U YCHIIMBAIOIIETOCs 0TEKa, TPEOYyoIIero
Ha3HA4YeHUs BHICOKUX J103 CTEPOUIOB, U COMPSIKEHO
¢ cucTeMHbIMH 1T000YHBIMH 3 dexTamu. Hcnonb3o-
BaHUE SMOOIM3UPYONINX YaCTUIl MaJIOTO JHaMeTpa
MOTEHIMAIBHO YBEJTMYMBACT BEPOSITHOCTD MTOTIAIAHHS
Marepuasa B Hel[eJIeBbIE COCYBI, YTO 0COOEHHO OIlac-
HO IpY HEOJHOPOTHOHN BACKYJISIPU3AIIHU.

Crnemyer Takke MOMHHUTH, YTO cama IMo cede M-
Oomu3anys, 0CoOO0EHHO TPH TOOPOKAIECTBEHHBIX MPO-
reccax, He TapaHTHPYET PaJAuKaIbHOTO H3IICUCHNS, &
(hopMupyIOILIHUIiCcS HEKPO3 MOKET MPUBOJUTH K UH(H-
[IUPOBAHHIO M HATHOCHUIO, YXY/IIIast KA9eCTBO YKU3HH
nanrenTa. TakuM 00pa3oM, Ipek e 4eM MPUoeraTs K
9HJIOBACKYJISIPHOMY BMEIIATEIbCTBY, HEOOXOIMMO CO-
OTHECTH BBITOJIbl CHW)KEHHUSI KPOBOIIOTEPH H [IIAHCHI HA
o0Ier4yeHue onepatuy ¢ BEpOSITHBIME OCIIOKHEHHUSIMU.
Harmr oneiT 1 ipuBeIeHHBIE TIPUMEPHI TTO/ICKA3bIBAIOT,
YTO ONTHUMAIBHBIM MPEJCTABISACTCS WHIMBHYalh-
HBII, MEXAUCUUIIMHAPHBIN OXO0/, YUUThIBAIOLLIAN
aHaToMo-Tonorpaguyeckrue 0coOEHHOCTH, obIuee
COCTOSIHHE TIAIIMEHTA, a TAK)KE BOBMOYKHOCTD aJIbTep-
HATUBHBIX METOJIOB JICUCHHSI.

Yo ke KacaeTcst 37I0Ka4eCTBEHHBIX HOBOOOpa3oBa-
HUI, TO TJIAaHOBAs SMOOIU3AIMS K XUMHOIMOOIM3aLHs
3JI0KaQYECTBEHHBIX OMTyXOJIEH TOJIOBBI U IIIEW HE MOTYT
paccMaTpuBaThCs B KaueCTBE TIOJTHOIIEHHOTO METO/Ia
JIeYeHUs], T.K. OTCYTCTBYET JoKa3zaHHasl dPPeKTHB-
HOCTh M OJIHOBPEMEHHO BO3HHMKAIOT CYIECTBEHHBIC
PUCKH, CBSI3aHHBIE C OMOJIOTHYECKHUMHU 0COOEHHOCTSI-
MH OITyXOJIEBOTO TIPOIIECca M XapaKTepOM BMeIIaTelb-
cTBa. Bo-1epBbIX, y 3710Ka4€CTBEHHBIX OITyXO0JIEH HET
000C00IEHHOH COCYANCTOM CETH, TOATOMY TIEPEKPhI-
THE MUTAIOIINX COCYOB CaMo 110 ce0e He MPUBOJUT
K TOTaJIbHOMY HEKpo3y. bojee Toro, mpu coxpaHeHu#
TUM(PATHYIECKOTO U BEHO3HOTO OTTOKA YaCTHYHAs
UIIEMHUSI MOXKET MPOBOLUPOBATH JUCCEMUHAINIO,
NPU XUPYPrUIECKOH MOMBITKE YIATUTE OITyXOJIb — CTIO-
co0CTBOBAaTh BOBHUKHOBEHHIO MECTHOTO PEILUIINBA.
He Menee ormacHo 1 TO, YTO HIIEMU3UPOBAHHAS TKAaHb
MOABEPTaeTCsl HEKPO3y M pacmajy, HEPeaKo COMpo-
BOXK/IAIOIINXCSl HATHOGHUEM M YXYIIIEHHEM OOIIero
COCTOSTHHSI.

Ecnu mnaHupyroTcss XMMHUO- M JIy4eBasi Tepamus,
X 3QPPEKTUBHOCTh CHUKACTCS U3-32 YMEHBIICHHUS
JIOCTAaBKU XMMHOTIPENAPATOB U CHIKEHHSI KUCIIOPOJI3a-
BHUCHMOTO PaIMKAIbHOTO MEXaHNU3Ma ITPU 00Ty YCHHH.
OnHOBpEMEHHO TMAIlMEHTHI BHIHYKACHBI M10JIy4aTh
TelapuHN3AINIO, YTO ITOBBIIIAET PUCK KPOBOTCUCHNUH,
O0COOCHHO TIPH CYIIECTBYIOIINX IPO3UAX COCYNIOB, a
arpeccuBHasi MUKpodIiopa MmoJoCTH PTa MOXKET JIer-
KO MPOHHKATh B 00NAcTh pacmana onyxoiu. Bee 3to
JIOTIOJTHUTENILHO YCIIOXKHSET COCTOSTHUE OOJBHOTO U
OTO/IBUTAET Hadajo APYTHX, IMOTEHIHAIhHO Oojee
pE3yJIBTaTHBHBIX BUJIOB JiedeHHs1. K ToMy ke He HCKITIO-
YEHBI CUTYaLllH, KOTIa SMOOTM3aLsI 3aTparuBaeT Kpo-
BOCHAO)KEHHE 3/0OPOBBIX TKaHEH, YTO BIOCIEICTBUH
3aTPYAHSIET PACIIUPEHHYIO PE3EKIINI0 WM JIEaeT ee
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REVIEWS

HEBO3MOKHOH. OnpeiesIeHHbIe COMHEHUS BbI3BIBACT U
SKOHOMHYECKast COCTABIISIONIAs: (PMHAHCOBEIC 3aTPAThI
MOTYT OKa3aTbCsl HEOTPABIAHHBIMU, OCOOCHHO €CIIH
y‘IeCTI) BCpO}ITHOCTB BO3HUKHOBCHUS OCHO)KHCHI/II\/'I,
CTIOCOOHBIX 0€3BO3BPATHO CHU3UTH (PYHKIIMOHAIHHBIH
CTaTyC MalyeHTa 1 IOMEIaTh TATbHEHIIIEMY JISYSHHTO.
ITockonbKy B HACTOAIIMA MOMEHT HET JIOCTATOYHOTO
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ANCTAHUUWOHHAA NNYYEBAA TEPAINUA
KAK AIIbTEPHATUBA BPAXUTEPANMUA
NMPU MECTHOPACIMPOCTPAHEHHOM PAKE LLEWKN MATKWU

X.A. CtapueBa’, I.A. JlywHukoBa'?, E.C. Cyxux'?

"HayyHo-1ccrnenoBaTenbCkuii UHCTUTYT OHKOMOMMK, TOMCKMI HauMOHarbHbIi
nccnenoBaTenbCKU MegUUMHCKUI LeHTp Poccuiickon akagemMmm Hayk

Poccus, 634009, r. Tomck, nep. KoonepatusHbin, 5

20lrAY3 «Tomckuii 06racTHOM OHKOMOrMYEeCKMIn gucnaHcep»

Poccus, 634050, r. Tomck, np-T JleHnHa, 115

SOFAQY BO «HaumoHanbHbIn nccnenosaTenbCkmii TOMCKMI NONUTEXHUYECKUI YHUBEPCUTET»
Poccus, 634050, r. Tomck, np-T JleHnHa, 30

AHHOTauuA

Llenb nccnepgoBaHus — npoaHanManpoBaTtb 1 0600WNTL UMetLLMecss NUTepaTypHble OaHHbIE O BO3-
MOXHOCTSIX NIy4eBOV Tepanuu Npu MecTHopacnpocTpaHeHHOM pake werkn matkn (MPLUM) n npegctaBuTb
ansTepHaTuBHbIE nevyebHble onuuy Npu HEBO3MOXHOCTY Krnaccuyeckoro neyveHusi. MaTepuan v MeTtoabl.
MpoBeneH NOMCK MCTOYHMKOB MO TEME MCMONb30BaHKS CTEPEOTAKCUYECKOW NMyYEBON Tepanvm Npu pake LWenkm
matku B cuctemax PubMed n Cochrane Library. Micnonb3oBaHbl pekomeHaaTensHble 6a3bl KIMHUYECKUX Ma-
Tepunanos M3 P®, ASCO (American Society of Clinical Oncology), National Comprehensive Cancer Network
(NCCN). BkntoueHbl nuTepaTtypHble UCTOYHMKM U nybnvkaummu ¢ 1994 no 2023 r. PesynbTtathkl. B 0630pe
N3MOXEHbI OCHOBHbIE NMPUHLMIbI Knaccuyeckoro neveHmns MPLLUM — kypca ancTaHLMOoHHOM Ny4YeBoi Tepanum
¢ nocreayoLmm bpaxmutepaneBTuydecknum 6yctom. NokasaHkbl ansTepHaTUBHbIE NevebHble onumm Ans naum-
€HTOK, He nognexalumx bpaxutepanuu. OnnucaHbl METOAUKN NMPUMEHEHNSI CTEPEOTAKCUYECKOTO NEYEHUS Kak
ansTepHaTuBbl bpaxuTepanun. NpoaeMOHCTPUPOBaHLI pe3yrsTaThl UCCcreoBaTenei, NPUMEHUBLLMX HOBbI
METO/] NIeYEHNs1 — CTepeoTakcnyeckoe obrnyyYeHune LWekn MaTkn Ha BTOPOM 3Tane Kypca ny4yeBoi Tepanum y
naumeHTok ¢ MPLUM. 3akntoueHue. Vicnonb3oBaHe COBPEMEHHbIX YCTPONCTB ANSA Ny4eBOV Tepanum, Takmx
KaK NMMHENHbIN YCKOPUTENb 3NEKTPOHOB, Y COBPEMEHHbIE CTaHLUM NNaHNPOBAHNUS MEQULIMHCKMX (PU3NKOB
MOrYT AaTb BO3MOXXHOCTb NPUMEHEHUSI HOBOW OMUUM NPU NTIEYEHUN NaLUEHTOK C MECTHOPACTNPOCTPaHEHHbLIM
pakoM LUEVKU MaTKM — CTepeoTakcmyeckoro 6ycra. [JaHHbIi BONPOC MoKa SIBMSIETCS CMOpHbIM U TpebyeT
OanbHeNLero nsy4eHus.

KnroyeBble cnoBa: pakK LWeWKN MaTK1, AUCTaHLMOHHas ny4veBas Tepanus, Gpaquepanuﬂ,
CTepeOTaKCM‘-IeCKVIﬁ 6yCT, JACKanauus 0o3bl, 4O3UMeTpuvecKkoe nnaHupoBaHue, TNoKanbHbIN KOHTpPOJb,
obwas n se3peLI,VIAMBHaH BbDKMBaeMOCTb.

#=7 IywHukoBa NonuHa AnekcaHapoBHa, polina.lushnikova.90@mail.ru
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EXTERNAL BEAM RADIATION THERAPY
AS AN ALTERNATIVE TO BRACHYTHERAPY
FOR LOCALLY ADVANCED CERVICAL CANCER

Zh.A. Startseva', P.A. Lushnikova'?, E.S. Sukhikh'?

'Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

2Tomsk Regional Oncology Center

115, Lenin Ave., Tomsk, 634050, Russia

3National Research Tomsk Polytechnic University

30, Lenin Ave., Tomsk, 634050, Russia

Abstract

The purpose of the study was to analyze and summarize the available literature data on the potential value
of radiation therapy for locally advanced cervical cancer and to present alternative treatment options when
conventional treatment is not feasible. Material and Methods. A literature search was conducted using PubMed
and Cochrane Library databases as well as databases of clinical materials from the Ministry of Health of the
Russian Federation, ASCO (American Society of Clinical Oncology), and National Comprehensive Cancer
Network (NCCN). Literature sources and publications from 2004 to 2021 were included into the review.
Results. The review outlines the basic principles of classical treatment of locally advanced cervical cancer
(external beam radiation therapy followed by brachytherapy boost). Alternative treatment options for patients
not eligible for brachytherapy have been shown. Methods of using stereotactic treatment as an alternative to
brachytherapy have been described. The results of researches who applied a new treatment method, namely,
two-stage stereotactic body radiation therapy for patients with locally advanced cervical cancer have been
demonstrated. Conclusion. The use of modern devices for radiation therapy, such as the linear electron
accelerator and modern planning stations for medical physicists, may make it possible to use a new option
in the treatment of patients with locally advanced cervical cancer — the use of stereotactic boost. This issue
is still controversial and requires further study.

Key words: cervical cancer, external beam radiation therapy, brachytherapy, stereotactic boost, remote

dose escalation, dosimetric planning, local control, overall and disease-free survival.

B nacrosimee BpeMs cTaHIapTOM AJIsl JICUECHUS
MECTHOPACIPOCTPAHEHHOTO paka MIEHKH MaTKH
(MPLIM) siBnsieTcst ydeBas Tepanus, COCTosIas U3
2 3TamnoB: Kypca JUCTAHLMOHHOH JTy4yeBOW Tepanmuu
(JJIT) na obnmacte maioro Taza 1o 45-46 I'p Ha one
JIEKApCTBCHHOM paIuoMOA(PUKAIINHN IIACTUIATHHOM [ 1 ]
U TIOCIeyIoIIero OpaxurepaneBTuieckoro Oycra Ha
o0macTb 1eiku Matku [ 2, 3]. brarogapst coBpeMeHHBIM
JMHEHHBIM YCKOPUTEISIM 3JIEKTPOHOB (T€HEpUpYIO-
LIIMM TOPMO3HOE H3JIy4YEHHE) M CTAHLUSIM J03UMe-
TPHUYECKOTO IIIAHUPOBAHUS MOSBUIIACH BO3MOKHOCTD
paciupsTh Mol 00TYUYEHHUS U MOBBIILIATH BEJIUYUHY
CyMMapHOH IMOIIOLICHHOH /103bI HA 00JIACTh MeTa-
CTaTUYECKH MOPaKEHHBIX TUM(DOy370B 10 55-57 I,
03 TIOBBIIIIEHUS TOKCHYHOCTH Ha OpraHbl pucka. [1pu
IJIAHUPOBAHUHU JICUEHUS] PEKOMEH]IyeTCs MCII0Jb30-
BaTh KOH(GOPMHBIE METOJUKH OOIYUYCHUS, JIyUEBYIO
TEPaIMIo ¢ MOLYJISIUEH HHTCHCUBHOCTH M3JTyYEeHUS
(intensity-modulated radiotherapy, IMRT). Hccnemno-
Banue Radiation Therapy Oncology Group (RTOG)
1203 noka3aso, 4To HCIOIb30BAHKE JTyUEBOH Teparu
C MOZLYTMPOBAaHHOM HHTEHCUBHOCTBIO (JOTOHHOTO U3-
JIy4EHUsI 3HAUUTEIbHO CHUXKAET BBIPAXKEHHOCTB JIyue-
BBIX MOBPEKICHUN 110 CPAaBHEHHIO CO CTaHIAPTHBIM
KOH(OPMHBIM YETBIPEXTIONLHBIM 00TydYeHueM [2, 4].
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CyMMmapHast 5KBUBAJICHTHAs 1032 HA 00J1aCTh OIyX0-
JIM OT BCETO Kypca JIeYeHUs JOKHA ObITh HE MEHEe
85 m30lp (EQD2) (2, 5].

Bbpaxurepanus (bT) npu nedennn paka meiky mar-
KM BO3MOYKHA B JIByX BapHaHTax: BHYTPHUIIOIOCTHOE
WIN BHyTpUTKaHeBoe oOmyuenue. [Ipu mpoBenenun
BHYTPHIIOIOCTHOM JTyueBoi Tepanuu (BILJIT) B meiiky
MAaTKH U CBOJIbI BIIATAJIUINA YCTAHABIMBAIOTCSI CIICIIH-
aJbHBIC THHEKOJIOTHUECKHUE allTUIMKATOPHI, a B cllydae
NPOBECHUSI BHYTPUTKAHEBON Tepanuu — Opaxurepa-
MEBTUYECKUE UIIIbl. B HEKOTOPBIX CiIydasx BOZMOXKHA
KOMOMHAIMS BHYTPHUIIOJIOCTHOM U BHYTPUTKAaHEBON
Jy4eBOU Teparuu JJisl JTy4IIero MOKphITHs o0beMa
MUILEHH J0301 HOHU3UPYIOLIETO H3ITyUCHHSI.

OCHOBHBIM OTpaHMYEHHUEM IPU HPOBEICHUU
PaZMKaIBbHOTO Kypca Jy4eBOTO JICUCHUs SBISETCS
TOJIEPaHTHBIN YPOBEHB JTyUEBBIX HATPY30K Ha 00IacTh
OpPraHoB pHCKa: MOYEBOTO ITy3bIPs, MPSIMON KUIIKH
Y CUTMOBHJIHOW kuIku (Tabnuma) [6]. B HacTosIee
BpeMs OOJBIIMHCTBO MEAUIMHCKHUX YUPEKICHUN
MPENOYUTAIOT HCIIOIB30BaTh HA BTOPOM dTarle pajiu-
KaJbHOH JTyueBoil Tepanuu MPIIIM Gpaxutepanuio
(BT) ¢ BeIcOKO#T MomHOCTBIO 10361 (HDR — High
dose-rate), koTopas 1o 3(h(HEeKTHBHOCTH COTIOCTABU-
Ma ¢ Opaxurepamnueil MPU HU3KOW MOITHOCTH JO3BI

163



REVIEWS

Ta6nuual/Table

TonepaHTHbIE YPOBHM Ny4YeBbIX Harpy3oK Ha opraHbl pucka npu nyyesom neveHun MPPLUM [6]
Tolerance of organs at risk during radiation therapy for locally advanced cervical cancer [6]

Pexomennyemas cymmaphas noza EQD2  MakcumanbsHast cymmapHas 1o3a EQD2 3a

Opras pucka/

3a BECh Kypc JiedeHus st D 2 cvm?/

BeCh Kypc nedenust st D 2 cm?/

Risk organ Recommended total dose of EQD2 for the Maximum total dose of EQD2 for the

entire course of treatment for D 2 cm® entire course of treatment for D 2 cm®
Mouesoii my3sips/Bladder 75-80 u3olp <90 usolp
[psimas kumka/Rectum <65 m3olp <75 molp
CurmoBuHas kuika/Sigmoid colon <70 uzolp <75 u3olp

HpI/IMe‘IaHI/ICZ Ta6111/1ua COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

(LDR — low dose-rate). Heckonibko ucciemoBaHuit
MTOJITBEP/IMIIN SKBHBAJICHTHOCTh COBPEMEHHBIX CXEM
(bpaKIMOHUPOBAHHS CyMMapHOH MOTJIONIEHHOM JT03bI
HDR u LDR BT kak ¢ Touku 3peHust KOHTPOJISI Oy X0-
JI, TaK ¥ C TOUKH 3PCHISI TOKCHIHOCTH |7, §].

3a mocnenHee aecsaTtuietue kauectso BILJIT
3HAYUTEIBHO YIYYIIUIOCH OJiarojapsi BHEIPEHUIO
MarHuTHO-pe30oHaHcHOW (MP) mimm koMmbrOTEpHO-
tomorpaduueckoit (KT) Busyanuzauum Ha sTare
IJTAHUPOBAHUS CEAHCOB, BCE DTO MPHUBENIO K YIyd-
IICHHUIO TTOKa3arelieil ieueHus. B HacTosiee Bpemst
OpaxuteparneBTU4ecKuii OyCT SBISIETCS 00s13aTeIbHBIM
JUTS YTy YIIeHHS [TOKa3aTesiei BBDKUBAEMOCTH Y TTalli-
eHTok ¢ MPIIIM .

Ha ocnoBanun nanusix SEER CIIA, coOpaHHBIX B
niepuon ¢ 2000 o 2020 1., 00111ast BEKHBa€MOCTb ITPU
paxe meiiku marku (PILIM) mpumepno Ha 13 % Hibke
0e3 ncrnonb3oBanus opaxurepanuu (51,4 vs 64 %)[9].
M3 907 mauuentok ¢ PIIIM IIB cTaguu, nponeyecH-
HbIX B niepuof ¢ 1960 mo 1993 r. B OHKOJIOTHYECKOM
neHTpe (XprocToH, Texac), 641 manueHTKa MOTyIria
neuenune ¢ ucnonnr3zoBanueM JUIT n Gpaxurepanun,
a 266 — tonbko JIJIT. [Ipu 3tom S-netHsist oOimas
BBDKMBAEMOCTb ObliTa mpuMepHo Ha 21 % Huxe Oe3
npuMeHeHus: Opaxurepanuu (45 vs 24 %) [10].

Opnnaxo Texnosnorus bT He nuieHa orpaHndeHUH.
Cyl1iecTByeT psifi OrpaHUYCHHM, MPENATCTBYOIIUX
MPaBUJILHOMY Pa3MEIICHUI0 THHEKOJIOTHYSCKUX all-
TUTUKATOPOB (CTEHO3 IIEPBUKAIBHOTO KaHaJIa, CyKEeHUE
BIIATAJIAIIA, TIOPOKH PA3BUTHS TMOJIOBBIX OPTraHOB),
COIMMYTCTBYIOMIAsI TATOJOTHUS U OTKAa3 MaIlMeHTKU
OT JIaHHOW TpoIenyphl. B ciayuae HEBO3MOXKHOCTH
MPOBEACHUSI BHYTPHUIIOJOCTHOM Jy4eBOW Teparuu
BO3MOXHO MPUMEHEHHE BHYTPUTKAHEBOU JTydeBOU
Tepaluy Wiu orneparuBHoro jedenus nocne JJIT.
OJIHaKO eCJIM ¥ 3TH OILIUU HEBO3MOXKHbI, )KEJIaTEIIbHO
pPaccMOTpPeTh BapHaHT CTEPEOTAKCHYECKON JTy4eBON
Teparnuy Ha 001aCTh MIEHKH MAaTKH B Ka9€CTBE BTOPOTO
atamna oomyderus [11].

[To pexomenmanusam ASCO (American Society of
Clinical Oncol) mocne oOmydeHus: Majioro Tasa mpo-
BOJIUTCS JIUCTAHIIMOHHAS dCKajanus (yBeJIHYEHUE)
TTOTJTOTIEHHOM 10351 10 70 I'p ¢ yMeHbIIeHHEM 00BeMa
oOnydenust. OnTuMasbHasi SYKBUBaJICHTHAs 7032 Ha
HIeliKy MaTku J0JbkHa ObITh 75—-85 I'p u Bhime [10,
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12]. IToBblIeHNE 1036l HOHU3UPYIOIIETO U3TYUEHHS
Ha MHUIIEHb 10 85 u3olp u Oojee MPUBOAMT K yBe-
JTUYCHHIO JIOKATFHOTO KOHTPOJsA 710 90 % u BhImIe
[12]. B mactosmiee BpeMsi BOPOC O BBICOKOTOUHOM
JUCTaHIIMOHHOM JTy4eBOH Tepanus Kak aJbTepHATUBE
Opaxureparuu nipu PILIM siBrsieTcst CIIOpHBIM.

B nocniesinee Bpemsi B KIIMHUYECKOM MTPAKTUKE BCE
OoJee IIMPOKOE MPUMEHEHNE MTOTyYaeT CTePEeOTaKCH-
Yyeckasi paJuoTepaniy, KOTopasi yCIIeIHO UCTIONb3Y-
eTcsl NI JIEUeHUs paka JIETKUX, OYeK M MPOCTAaThI
[13—15]. Bo3aMoxHO, 3TO IPUBEIIO K TIOSIBIICHHIO paboT
110 UCIIOJb30BAHUIO CTEPEOTAKCHUUECKONU JTydeBOU
tepanuu npu PIIM. Ilocne BHeIpEeHUS B IPAKTUKY
JIMHEWHBIX YCKOPUTENIEH 37IEKTPOHOB U COBPEMEHHBIX
METOAUK O0Ty4EeHHS], TO3BOJISIFOLIMX TOYHO MOIBOIUTD
HOIVIOIIEHHY!O 103y K 00beMY OIyXOJIHM ¢ MUHUMAaJIb-
HBIM BO3/ICHICTBHEM Ha OpraHbl pHUcKa, MOSBUINCH
paboThI 1O UCTIONB30BAHUIO CTEPEOTAKCHUECKOH JTy-
4yeBOIl Tepanuu Ha BTOpoM 3Tane Jeuenus MPIIIM .

Ceituac B IUTEpaType MOKHO BCTPETUTh OIICAHHE
2 METOI0B IUCTAHIIMOHHOM dCKAIAIAH ITONIOMIEHHON
1036l ipu PIIM B ciy4yae HEBO3MOXKHOCTH Opaxu-
Tepanuu. [lepBblif — ogHOBpEeMeHHas ¢ 00myueHeM
00J1acTH MaJIOTO Ta3a 3CKaIALMs IONIOIEHHOM 103bl
Ha 00macTsk meiku matku. M. Gurerro et al. [16] mpen-
JIOKWIJIM MCTIONIb30BATh IJIaHbl JICUEHUS MallieHTOK
C OJTHOBPEMEHHOH 3CKaJlalliell MOIIOMIEHHON J103bI
Ha 00JacCTh OIYXOJIEBOTO MOPAXEHUs, HAIPUMED,
25 ceancoB mo 1,8 I'p mHa obmacTe Mamoro Tasa ¢
OJIHOBPEMEHHOM 3CKajlalliel MOIJIOIEHHOM /1036l 10
2,4-3,2 I'p Ha obnacTh omyxonu. JlaHHBINA peKUM
JIeYeHUS SKBUBAJICHTEH CTaHAApPTHOM JIyueBOl Tepa-
MY Ha 00J1acTh Majoro Ttaza 45 I'p ¢ mocneayrormmeit
opaxutepanueit 30 I'p (3a 5 ¢paxuwmii). [Ipn Takom
(hpakuMOHUPOBAaHUHU OPraHbl PUCKa HE MOJTydalln
JyyeBble HArpy3KH BBILIC TOJEPAHTHBIX YPOBHEH.
OCHOBHBIM NPEUMYIIECTBOM AAHHON METOIUKH SIB-
JISeTCsl 3HAYNTEIbHOE yMEHbIIIEHNE BPEMEHHU Jieue-
HUS 710 5 HeJl, 4TO SABJISIETCA OJHUM U3 MPEIUKTOPOB
OJaronpusATHOTO MPOTHO3a U XOPOLIMX MOKa3areiaen
BbDKHBaemocTu [2, 17, 18].

Bropas metoanka — mocienoBaTenbHbI cTepeo-
TaKCHMUYECKHUI OyCT, SKBUBAJIEHTHBIN KJIACCHYECKOM
opaxurepariuu — SBRT (Stereotactic Body Radiation
Therapy) Ha 0011aCTB IISHKN MaTKHU, TIPOBOANTCSI TTOCTIE
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cTanaapTHoOro ooimyuenus masoro Taza. G. Facondo et
al. [19] c oxts6pst 2012 1. mo mronb 2020 1. mpoBeITH UC-
CJIemoBaHUe, KOTOPOE BKIIIOUano 9 6ompHBIX MPIIIM
ITA-IV craguu. Bee narmentku nomyuwinu kype AJIT
Ha mMautelii Ta3 50,4-54 I'p (1,8 ['p 32 Pppaxumro) u 3arem
CTepeoTaKCHYEeCKUil OyCcT Ha 00NacTh IIEHKNA MaTKH
15-25 I'p 3a 3—5 dpakmwmii. [IppanHaMu HCKITIOUCHUS
BHYTPHIIOJIOCTHOH JIy4eBOU Tepamnuu ObUTH OTKa3
nanueHTku ot bT, cTeHo3 uepBUKaIbHOTO KaHaja,
HapylIeHHe TeMOCTa3a, BeIyllne K MOBBIIICHHOMY
PHUCKY KPOBOTEUEHHS PU WHBA3WBHOM JiedeHu . [1o-
cJIe 3aBepIIeHHs IePBOTO dTarna jieueHus (00myueHune
MaJIOTO Ta3a) MAlMEHTKAaM BBHITIOJIHEHO MOBTOPHOE
TOIIOMETPUYECKOE HcclieioBanme. BceM manneHTkam
MIPOBOIMIIACH JTydeBas Tepanus MOJ BHU3yaJIbHBIM
KOHTPOJIEM Ha 0a3e PEHTIEHOBCKHX M300paKeHUHU C
IIOMOILIBIO CUCTEMBI KOHYCHO-JIy4€BOM KOMITBIOTEPHOU
ToMOTpahuH mepe;] KaKIbIM ceancoM jiedeHus. OTBeT
olieHuBacs ¢ nomoupo MPT opranos manoro taza
cpasy nociie 3aBepuieHus: nepsoro sramna JJIT u 3a-
TEM IOCJIE 3aBEPIIICHNUS BCETO JICUCHUS 110 KPUTEPUIM
RECIST 1.1 [20]. Bce manueHTKy 10CTUIIIN TOTHOTO
perpecca oImyxoIu nocie Bcero Kypca jgedenus. OnuH
MECTHBIH penuaInuB ObIT 3a(hUKCHPOBAH Uepe3 8 Mec
nocye jedeHus: y nanuentku ¢ PIIM IVA cragum.
Menunana oOmieii BekuBaemoctu (OB) cocrasuina
24 mec (11-65 mec). Mennana 6e3peruInBHON BbI-
»kuBaeMoct (bPB) — 11 mec (2-30 mec). B mporiecce
JICYEHHUsI HE OTMEUYEHO JIyYeBBIX NOBpexaeHui IV
CTEIIEHU CO CTOPOHBI MOYEBOTO ITy3BIPs, BIIAraIHINA
WJIM KEITyA04YHO-KHILIEYHOro TpakTa [19].

Meton SBRT Taxske mpruMeHSIICS B UCCIICAOBAHMSIX
L.H. Barraclough et al. [21], koTopsie ¢ 1996 o 2004 1.
npoBenu jedenne 44 6ompabiM PIIM [-IV craanm.
[TareHTKH Oy YnITH KypC CTePEOTaKCHICCKOTO JIeue-
HUS Ha 2-M 3Tare tydeBoi Tepanuu. CpenHuit meprosn
HaOrofIeHus cocTaBmi 2,3 rona. Peuuaus 3a0oeBa-
Hus HaOmomancs y 48 % manuenTok, cpeHee BpeMst
70 BOSHUKHOBEHHS PElHINBa COCTaBMiO 2,3 Tofa.
MecTHoe nporpeccrupoBaHue 3aUKCUPOBaHO y 16 n3
21 GonbHOI ¢ peruauBoM 3a0oseBanus. [lokazarenu
3-netHelt BepkuBaeMocTu coctaBmim 100, 70 u 42 %
s PIIM 1, 11 u 1T craguii coorBeTcTBeHHO OOMIIast
5-neTHsist BBhKHBAaeMOCTb paBHsIach 49,3 %. JlydueBbie
TIOBPEKICHUS CO CTOPOHBI KUIIIEYHUKA, MOYEBOTO ITy-
3bIps 1 Biiaraiuiia | u Il crenenu Habmronanuce y 41 %,
III crenenu —y 2 % nauuenTok [21].

H.C. Park et al. [22] B mepuon c stuBapst 2001 1. 1o
nexadpn 2004 r. mpoBenu 3D-KoHGOPMHYIO JTy4eBYIO
TEpaInio BMeCTo OpaxuTepariy Ha BTOPOM dTarle Jie-
yerns y 10 6ompubix PLIM. Cpennsist 5KBUBaIeHTHAs
no3a cocraBuia 30 I'p (quanazon 25-30 I'p). [onHbrit
OTBET JOCTUTHYT Y 9 MalMEHTOK, U Yy OJHOM TMOJy-
yeH yacTUuHbIM oTBeT. [lokazarenu 1- u 2-nerHero
JIOKAJIEHOTO KOHTPOJIst cocTaBmin 78,8 n 54 % coot-
BeTcTBeHHO. O0mast 1- u 2-neTHss O0e3penuanuBHas
BBDKUBAEMOCTh cocTtaBmia 90 u 72 % coOOTBETCTBEH-
Ho. [lo3nHss pekranbHasi TOKCMYHOCTDH Il cTenenu
HaOJIfoaIach TOJBEKO Y OMHOM MAaMeHTKH [22].
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K. Kagei et al. cooOmmnu o JOATOCpPOYHOM Ha-
omonennu (Menauana HabOmronenus — 11,5 roga) 25
nanueHTok ¢ MPIIM, mony4uBmIMX NPOTOHHYIO
Tepamnuio Ha BTOPOM dTare paguKallbHON JTydeBOi
Tepanuu. JlecaTuiaeTHas o0mas BEKABAEMOCTh IPH
PIIIM 1IB u HIB/IVA ctagnu coctaBuia 89 u 40 %
COOTBETCTBEHHO, 5-JIETHUH JIOKAJIBHBIA KOHTPOJIb —
100 u 61 % cooTrBercTBeHHO. Y 4 % MalMEHTOK MPH
5-7eTHeM JTUHAMHYeCKOM HaONIOeHHUHU TocTe Jeve-
Hus Obu oTMeueHb! Tspkenbie (IV crenens u Oosee)
MO3HUE OCJIOKHEHUS CO CTOPOHBI KUILICUHHUKA WIH
MOYEBOTO My3bIps [23].

M. Cengiz et al. pazpabotanu mnanst SBRT mist 11
nanueHTok ¢ PIIM IIB cranuu u cpaBHUIN pacnpere-
JICHHE MTOTIIOIIEHHBIX 103 C TEMH, KOTOPBIE TIOTYIHITH
npu BT. PexranbHas mornornenHas mo3a Ha 1 cm?
cocrasuna 5,09 I'p vs 6,05 ['p, ModeBOTrO My3HIps Ha
1 em®—6,78 Tp vs 8,76 I'p, a Memana 1eJIeBOro OXBara
100 % m3o0m030i1 mmst manoB SBRT u BT cocraBnia
99,1 u 50,7 % COOTBETCTBEHHO, UTO CBUACTEILCTBY-
€T 0 MPEeUMYIIeCTBE IIAHOB MPHU JUCTAHIIMOHHOM
MO/IBEICHUH TIOTJIONIEHHON 10361 [24]. AHaIOTHYHO
¢ npeaslaymumMu uccienoarensmu P. Chan et al.
Mokasaiu, uto ucnosb3oBanue IMRT-mnanupoBanus
obecreynBaeT yinydlieHHYI0 KOHPOpMHOCTH PTV
(Planning Target Volume) u mapsiee Bo3neicTBIE
BBICOKMMH IO BETMYHWHE MOTIONIEHHBIMH 103aMHU Ha
MPSMYIO0 KHIIIKY U MOYEBOH IMy3BIPh Y MAIlMCHTOK,
KOTOpPBIM HEBO3MOYKHO MTPOBECTH Opaxurepanuio [4].
OTH pe3ylnbTaThl MPOTUBOPEUAT AO3UMETPUUCCKOMY
uccnenosanuto D. Georg et al., B kotopom BT noz Bu-
3yanbHbIM KOHTposieM (MPT ninu KT-nnannpoBanue)
npeBocxowia rianel J1JIT ¢ uconszoBanreM (GoToH-
Hoii Tepanuu. OJTHAKO TO3UMETPUIECKHUE TUTAHbI ITPH
MOJIYJIMPOBAHUH MPOTOHHBIX ITYyYKOB OBLIH COTIO-
craBuMbl ¢ BT ¢ TOUKH 3peHHs 0XBaTa MOTJIOIEHHON
nmo30it oorema PTV [25].

OcHoBHOH mpoOIeMOoil pH TIIAHUPOBAHUU CTe-
PEOTAaKCUYECKOM JTy4EBOU TEPAITUH SBIISICTCS UMMOOH-
JIU3aIs] MUIIIEHW U OPTaHOB PHUCKA C MOCIEIYIONUM
OTCIIC)KUBAHUEM UX Ha dTare JiedeHus. J{s KoHTposis
TMIOJIO>KEHUS KU MAaTKU HEKOTOPBIE UCCIIEI0BATEIIN
HCIOJIb30BAJIHU CHELIUATIBHBIC 30JI0ThIE MAPKEPHhI, KOTO-
pBI€ BKUBIISUIA B TKaHb MIEHKH MaTKH TIePel BTOPBIM
sTanoM Jieuenus [26, 27]. bnaronaps stomy nipu KT
Tiepe]] CeaHCcoM JIEYEHUST BO3ZMOKHO TOYHO OTCIIEKH-
BaTh MOJIOKEHUE MATKHU U, COOTBETCTBEHHO, MUIIICHH.
Jpyrue uccienoBaTenu B MOMBITKE IIOBBICUTH BOCIIPO-
M3BOJUMOCTH UCITOJIb30BAI BATMHATBLHBIN amlTuIhKa-
top miist BIUIT. ITo ux onbITy BaruHaJIbHbIA LIMJIAHIP,
coBMmectumblii ¢ KT, obecnieurnBa mpoCcTpaHCTBEHHYTO
UMMOOMITH3AIHNIO THHEKOJIOTHYECKUX OPTaHOB M MU-
HUMHU3UPOBAT BapHaOeIIbHOCTh BUKCHUS MUIIICHH.
‘YMeHbIast TBUKEHHE IIEHKH MaTKH, STOT allTUTNKaTop
MO3BOJIST CHU3UTH JIYYEBYIO HArpPy3Ky Ha MPSIMYIO
Kumky [28].

B 2020 r. K. Albuquerque et al. cooOummin 0
pesyibTratax KJIMHHYeCcKoro ucciemaoBanus I ¢asbr
N0 MPUMEHEHUIO CTEPEOTaKCUYECKOTO OycTa mpu
nedennn MMPILIM. B pabore ouenuBanach cre-

165



REVIEWS

peoTakcuueckas JydyeBasl Teparus Ha BTOPOM 3Tarie
neueHus. JlanHoe riccnenoBanne ObBUIO TIOCPOYHO 3a-
KPBITO U3-32 JTy4YEBBIX PEAKIINH, & yPOBEHb 2-JI€THETO
MECTHOTO KOHTPOJIsI cocTaBmi Toibko 70 % [29].
[lo3nHne My4yeBble MOBPEXKAEHUS 3apETUCTPUPOBAHBI
B 26,7 %, NpeMyLIECTBEHHO CO CTOPOHBI MPSIMOMU
KUIIKH (s13BBI, 3po3nun). OIHAKO B MCCIICIOBAaHUC B
IPYIINY CTEPEOTAKCUYECKOM JTy4eBOH Tepanuu ObLIH
BKJIFOYEHBI TOJIBKO |5 MaMeHToK ¢ OOJIBIIUM 00bEMOM
OITyXOJIEBOTO TTOPAXKESHHS, KOTOPHI COOTBETCTBOBAI
PIIM III u IV cTagwmm [29].

Taxoke HEeraTUBHBIN OTBIT IPUMEHEHUS CTEPEOTAK-
cudeckoro Oycra nemonctpupyrt D. Delgado et al.
[30]. B nannom uccnenoanuu 92 nanuenTku ¢ PIIIM
IB1-1VA cramuu 6b6u1H TPOJIEYEHBI IByMSI METOJAMH:
55 JKEHIIWH TONYYUIIN TOJIBKO TUCTAHIIMOHHYIO JIy-
YEeBYIO TEPAIHIO (C NCIOIb30BAHUEM IUCTAaHIIMOHHOMN
3CKaJIalH J03bl), OCTAIBHBIE — KIIACCUIECKUH PEKUM
paaukansHO JIT ¢ OpaxuTepaneBTHYECKAM OyCTOM.
[Tokazarenu S5-nerneit OB u bPB Obutn myume B
rpyIine Opaxurepanuy (BHyTPUIIONIOCTHAS, BHY TPUT-
kaneBas JIT) — 82 u 79 %, no cpaBHEHUIO C MpUMe-
HenueM Toibko JIJIT — 58 u 38 % cooTBeTCTBEHHO.
OpHako Ipu MHOTOBapHUAaHTHOM aHAJH3€ BBISBICHO,
yro B rpynme JJJIT ¢akropom pa3zsBuTus penuansa
SIBJISIIOCH OTCYTCTBHE 3CKAIALMHU MOITIOMIEHHON JI03bI
Ha TIOpaKeHHbIE JINM(DOY3ITBI.
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AHHOTauus

BeeageHune. CnHAPOM LIMTOTOKCUYECKOro nopaxeHus mosonuctoro Tena (CLOCC-cuHapom) npeacraenset
cobon peakyto HEBPOMOrMYECKYH NaTonoruio, naToreHe3 KOTopou nayyveH He B nonHon mepe. CLOCC-cuHapom,
pa3BMBAIOLLMINCS Y OHKONOIMYECKNX NaLMEHTOB, ABNAETCS CEPLE3HON CONYTCTBYHOLLEN NaTONornemn, OCrnox-
HAKOLLEN nevyeHne ocHOBHOro 3abonesaHus. OnucaHue KNuMHUYeckoro cny4yas. Mauventka H., 34 roga,
obpatunacs B aBrycte 2023 r. 8 MPHL, nm. A.®. Lipiba ¢ ycTaHOBNEHHBLIM MO MECTY XUTENbCTBA NarHO30M:
nnasmobnactHas numdoma IV ctagmmn. YuntbiBas TAKECTb COCTOAHUSA NaLMEHTKN, He3aMeanuTensHo Gbina
WHULMMpOBaHa LmMTocTaTuyeckas npoTneoonyxonesas Tepanus B pexvnme EPOCH ¢ nHTpaTekanbHbIM BBe-
OEeHNeM LMTOCTaTMKOB C Liefbio MPOMUIakTUkn Heponenkemni. Ha goHe MaHudecTnpoBaBLLMX B NpoLecce
neYvyeHns NHAEKLMOHHBIX OCIIOXHEHNI B BUae hebpnnbHON HENTPONEHNN U SHTEPOKONNTA BO3HUKIWN HEBPO-
rniornyeckme paccTponcTBa, KOTopble B COBOKYNHOCTM ¢ MP-kapTuHon TpaktoBanuce kak CLOCC-cuHapom.
[laHHblEe N3MEHEHMA perpeccupoBani B TeHEHNE HECKOMNbKMX OHEN B MpoLecce nevyeHns 4eCMOonpeccuHoM,
MacCVBHON AermgpaTtaumoHHON Tepanum pacTBOpamu KpUCTannougoB v rmokosbl. [locne nepecmotpa
rMCTONOrMYeCcknx npenapatoB Guontata NOPaXeHHOro NMMAaTUYecKoro yana ¢ MecTta XuWTenbCcTBa npu
npoBegeHun MopdOnorMyeckoro 1 UMMYHOTMCTOXUMUYECKOTO MCCNeoBaHM KapTuHa COOTBETCTBOBana
B-numdobnactHon numdome, BCrieacTBue vero Obina CKOppekTpoBaHa MPOTMBOOMYXOneBas Tepanus.
3akntoyeHue. B kayectBe npuymHbl pa3sutns CLOCC-cuHapoma y atov 60MnbHONM MOXHO npeanonaratb
COBOKYMHOCTb MOBPEXAALLEro AeNCTBUSA LMTOCTaTUKOB Ha TKaHW FONIOBHOIO Mo3ra 1 HapyLueHus 6anaHca
3MNeKTPOn1TOB.

KnioyeBble crioBa: OHKONOrUsi, OHKOreMaToslorusi, HeBponorusi, NTMMdoma, HeXoKKUHCKas NuMmdoma,
CLOCC-cuHapom.

#=7 TepexoBa AneHa KOpbeBHa, aterekhova2014@yandex.ru
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Abstract

Introduction. Cytotoxic corpus callosum syndrome (CLOCC syndrome) is a rare neurological pathology, the
pathogenesis of which has not been fully studied. The CLOCC syndrome, which develops in cancer patients,
is a serious concomitant pathology that complicates anti-cancer treatment. Description of the clinical
case. A 34 year-old female patient was admitted to the A. F. Tsyba MRRC in August 2023 with a diagnosis of
stage IV plasmoblastic lymphoma established at her place of residence. Taking into account the severity of
the patient’s disease, EPOCH chemotherapy with intrathecal administration of cytostatics was immediately
initiated to prevent neuroleukemia. Infectious complications (febrile neutropenia and enterocolitis) that
developed during therapy caused neurological disorders, which together with MRI findings, were assessed
as CLOCC syndrome. These changes regressed over several days during desmopressin treatment and
massive dehydration therapy with crystalloid and glucose solutions. Histological re-examination of the first
biopsy specimen and immunohistochemical studies revealed B-lymphoblastic lymphoma, which led to a
correction of the further therapy plan. Conclusion. The cause of the development of CLOCC syndrome in
this patient can be assumed to be a combination of the damaging effects of cytostatics on brain tissue and
electrolyte imbalance.

Key words: oncology, oncohematology, neurology, lymphoma, non-Hodgkin’s lymphoma, CLOCC syndrome.

Beenenne

CHHAPOM TUTOTOKCHYECKOTO TOPAYKEHHS MO30JTH-
croro Tena (cytotoxic lesions of the corpus callosum,
CLOCC-cunnpom) npeactaBisieT co00il KOMIIEKC
HEBPOJIOTHUECKUX HAPYIIEHUH, 00yCIOBIEHHBIX MO-
pakKeHHEM MO30JIUCTOTO Telia. MO30JIHCTOe TEIO CO-
CTOWT U3 YYaCTKOB OEITOT0 BeIecTBa TOJIOBHOTO MO3Ta,
OTBETCTBEHHBIX 32 MEXKITOMYIIAPHYO0 KOMMYHHUKAIUIO
1 KOOp/IMHAINI0. AHATOMUYECKH B MO30JIMCTOM TEJIe
Pa3IMYaOT TEPMUHAIBHYIO TUTACTUHKY, KITFOB, CTBOII,
KoJieHO 1 ytonmierne [ 1]. TpaHsuTopHble HopaskeHMs
MO3O0JIUCTOTO Teya ¢ yMeHblleHneM Juhy3noHHO-
ro curHana npu MPT Bnepsele 3aperucTpupoBaHbl
y 00JBpHBIX dmwuiericuedl B koHie 1990-x — Hauane
2000-x rr. [2-4]. [To3xe cxokas KapTUHa Oblia
oOHapy’keHa y MalueHTOB, HH(UIUPOBAHHBIX PO-
TaBUPYCOM, KHUILIEYHOW MAJIOYKOH, BUPYCOM KOpHU U
canpMoHeuiamu [5, 6]. B omuune oT mepBUYHOTO
MTOPaXKEHUsT MO30JIUCTOTO TeJla IIPpH dHIE(aTOMHUEITH-
T€, OCTPOI apTepruaIbLHON HITEMUHN, MyIBETH()OPMHON
rmuobmnacrome u np., CLOCC-cunapom siBnsieTcs
CJIEZICTBHEM TOJIBKO BTOPUYHOTO OPaYKEHHSI MO30JIHU-
CTOTO TeJa, KOTOPOe, KaK MPaBHII0, 00paTUMO.

Pazsutne CLOCC-cunapoma o0yCIOBICHO Ha-
pylieHueM OMOXMMHUYECKHUX MPOIIECCOB B TOJIOBHOM
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MO3T€, MOJACPKUBAEMBIX CIOKHBIM MEXaHU3MOM
B3aUMOPETYJINPOBAaHUS YPOBHS LIUTOKUHOB [7, 8].
[Ipu TpaBMax, HHPEKIUAX U BOCMAICHUN aKTUBU3HU-
pyroliecs: Makpodaru BbIJCISIOT [IUTOKHUHBI BOCIIA-
nenus — untepaeiikunet [L-1 u IL-6, 3amyckas kackas,
KOTOPBIH, B CBOIO OYE€pEe[lb, MIPUBOIUT K aKTUBALIUU
MOHOIMTOB, Takke BeImensronumx IL-1 u IL-6. Ilo-
BPEIKICHHBIC ITUTOKMHAMU KIICTKH SHIOTEINS COCYIOB
HAYUHAIOT BhIPA0AThIBaTh (PAKTOP HEKPO3a OIYXOJIH
(TNF-0a), ycyryonstomuuii TeueHre BOCTIaIUTEIbHOTO
nporecca. Kpome Toro, B pe3ynbrare MOBPEKICHHS
KJIETOK SHIOTENHs reMaTodHIedanmnaeckuii bapbep
TEpsIeT CIIOCOOHOCTH MPEIOXPAHITH TOJIOBHON MO3T
OT IMIPOHUKHOBEHMsI KCeHOOMOoTHKOB [9, 10]. JleiicTBue
IL-6 Ha acTpOLIUTHI BBI3BIBACT BEICBOOOXKICHHE U 010~
KHpOBaHWE 00PaTHOTO 3aXBaTa IITyTaMara, MOBBIIIAs
€ro KOHIICHTPAITHIO BO BHEKJIETOYHOM MIPOCTPAHCTBE
[11]. OmHOBpPEMEHHO C STUM MPOUCXOAUT BBIICTICHUE
[UTOKMHOB Makpodaramu IeHTPaIbHOU HEPBHOM
cuctemsl (LIHC), uTo emre Gompime ycyryOnseT maro-
noruyeckuii mpoiiecc. KoHieHTpaliys BHEKJIETOUHOTO
IyTamara BO3pacTaeT B IECSATKHU Pa3, YTO MPUBOAUT
K 00paTHOMY TOCTYIUICHUIO BOJbI B aCTPOIUTHI H
HEHPOHBI U, KaK CIEJCTBUE, PA3BUTHIO ITUTOTOKCH-
9eCcKoTo oTeka [12].
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[ToBpIIEHHAsT yA3BUMOCTh MO30JUCTOrO TeJja
10 CPAaBHEHUIO C APYTUMH CTPYKTypamu T'OJIOBHOTO
Mo3ra 00ycIoBJieHa T€M, YTO HEHPOHBI, aCTPOIUTHI
W JIEHJPOIUTHl MO30JUCTOrO TeJla MMEIOT Iropas/o
OOJIBIIYIO TUIOTHOCTH PELENTOPOB LUTOKUHOB, TITy-
TamaTa, aKTUBHBIX aMHUHOKHUCIIOT U TOKCUHOB [13].
MMeHHO ATO 0OCTOSITEIBCTBO SBISCTCS TPHIHMHON
M30MPaTEeTLHOTO TIOPAYKEHUST MO30JIMCTOTO Tella T
CPaBHEHUIO C IPYyTUMHU CTPYKTypaMHy F'OJIOBHOTO MO3Ta
[14-16]. K naubonee yacThIM MpUYWHAM Pa3BUTHS
CLOCC-curapomMa OTHOCATCS METUKaMEHTO3Has
Tepamnus, 3JI0KaYeCTBEHHbIC HOBOOOpA30BaHUsI, UH-
(heKIMOHHBIE TPOLECCH, CyOapaxHOUIAIbHbBIE KPO-
BOU3JIMSIHHS, METa0OIMYECKHE HAPYyIIESHUS, TPABMbI
ronoBbl. Takum 06pazom, CLOCC-cHHIpOM SBIISIETCS
PEAKOI ¥ IPO3HOM C TOYKHU 3pEHUS POTHO3a IaToJIo-
TUEH, MPU CTOJIKHOBEHUHM C KOTOPOH KpailHE BayKHA
MaKCUMaJIbHO KOPPEKTHasl TepareBTUYECKasi TAKTHKA.
[IpencraBieHHbI HAMU KIMHUYECKUH CIy4yai B TOJI-
HOM MOpE OTpakaeT JTarbl JICUCHUsS, HEOOXOTUMBIC
JUIS pa3pelieHnst JaHHOTO COCTOSHUSI.

Onucanue KJIMHUYECKOTO CJIy4Yas

Y 6onvnou H., 6 6o3pacme 34 nem, ¢ mae 2023 2.
nossuaucs bonu 6 ooracmu cnunwl. Ilpu MPT opeanos
2pYOHOU NOAOCMU OOHAPYICEHA TUMDAOEHONAM U
welHblX aumpamudeckux y3noe u nepeiom 12-zo
2pyonoeo nozeonka. B aseycme 2023 2. no mecmy
AHCUMETHCIMBA BLINOIHEHA OUONCUSL UWLeTIHO20 TUMPpa-
muueckoeo y3ia. Mopgho-ummyHnocucmoxumuseckas
KapmuHa coomeemcmaeosaa nia3mooiacmuoll ium-
gome. PacnpocmpaneHHOCmb Onyxoiego2o npoyeccd,
coenacro dannvim [1T-KT, exnouana 6 cebs nopa-
JlceHue WelHblX, GHYMPUsPYOHbIX, NOOMBIULEUHBIX,
CYONeKmopanbHulX, aOOOMUHAILHBIX, 3A0PIOUUHHBIX
JUMPDamuueckux y3108, nouex, WumosuUoHou Jcelesvl,
100JICEYOOYHOU Jicee3bl, MUOKAPOQ, MHO20OKYCHOe
nopaoiceHue Kocmeti ¢ 0Cmeo0ecmpyKyuell.

B cenmsabpe 2023 2. bonvras nocmynuia 6 om-
Oenenue 1yyesoll U 1eKApPCMBEeHHOU mepanuu 2e-
Mmobracmoszoe MPHI] ons npomusoonyxonesozo
nevenus. Cocmosanue Ha MOMEHM 20CRUMATU3AYUU
PACYEHUBANOCH KAK MsAdICceNoe, YUMo ObLIO 00YCI108IEeHO
PACIPOCMPAHEHHOCMbIO ONYX0LEB020 NPOUECCA U €20
OCIOHCHEHUAMU 8 BUOE BbIPANCEHHOLU ObIXAMENbHOU
He00Cmamo4HoOCmu, 8bI36AHHOL MACCUBHBIM SUOPO-
MOPAKCoOM, CUMNIMOMAMU ONYXOJ1€60U UHMOKCUKA-
Yuu, BbIPANCEHHLIM 00Ne8bIM CUHOPOMOM. J{aHHbIX
30 NopasiceHue KOCMHO20 M032d NO pe3yibmamam
MUETOZPAMMBL U UMMYHODEHOMUNUPOBAHUST NOTLY-
ueno He 6vL10. Hesponoeuueckas cumnmomamuxa
OMCYMCMB08ANA, MEHUHLEAbHBIX 3HAKOG He OOHADY-
HCUBANOCH. B buoxumuvueckom ananuze Kposu yposHu
Hampus, Kauius, Kaibyus HAX0OUIUCL 8 Npedeiax
peepencuvix snavenuil. Ilpu ucciedosanuu 1uKeopa
obHapysicer yumos — 6 ki/mxa. Taxum obpazom, Ovli
chopmynuposar OuazHo3: NiasmMooIacmuas aumgpo-
ma IVA ¢ nopasicenuem wietinwix, 6HympuepyoHbix,
J1e6blX NOOMbBLULEYHBIX, N1e8bIX CYONeKmMopalbHbIX,
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AOOOMUHATILHBIX U 3AOPIOWUHHBIX TUMPDAMUYECKUX
V37108, NOYEK, WUMOBUOHOUL Jicee3bl, NOOICETYOOUHOU
arcenesnvl, MUOKAPOQ, ¢ MHO2OMOKYCHbIM NOPACeHUeM
Kocmell cKellema, YeHmpaibHOl HePE8HOU CUCHEMBL.
Hezamednumenvno Obl10 UHUYUUPOBAHO HAYALO
npomugoonyxonegoil mepanuu no cxeme EPOCH.

C23.09.23 no 27.09.23 nposeden 1-ii yuxi xumuo-
mepanuu. Ilposedeno neuenue Helponelikemuu, co-
cmosguiee u3 4 noc1edosamenbHbIX UHMPAMeEKAIbHbIX
86e0eHUll YUMocmamukog (memompexcam — 15 me,
yumapabun — 30 me) u oexcamemaszona — 4 me. Jlux-
suUOayUs Yyumo3a 00CMu2Hyma 8 pe3yibmame nepeozo
66e0enUs NPOMUBOONYXONEBbIX NPENnaApamos.

Ha 6-e cym nocne 3agepwenus yukna cocmosnue
nayuenmxu pesko yxyowunocs. Ha ¢hone passusuietics
Helumponenuy NOsIBULACH TUXOPAOKa, ouapesi (00 7 paz
6 cym), peoma, bonu 8 yxcugome, cunomensus. /fua-
SHOCMUPOBAHBL IHMEPOKOIUM, IPO3UBHO-36CHHDIL
930¢hazum, noomeepicoOénnbvle IHO00CKONUYECKU.
Ilposoounace anmubakmepuaibras mepanus me-
ponenemom, gankomuyunom. Tevenue zabonesanus
OCIIOJCHUNLOCH pazeumuem epanyioyumonernuu IV
cmenenu, mpomboyumonenuy Il cmenenu, anemuu
Il cmenenu. Ilposodunace cmumyasiyus epamy-
JIOYUMON0I3A C NOMOULIO NOOKOHCHBIX UHDBEKYUL
Guazpacmuma, npooOIANCANAC, HASHAYCHHAS, AHIMU-
buomuxomepanus, mpancgysus mpomooyumapHou
838eCU U IPUMPOYUMAPHOU MACCHL.

Ha 11-e cym nocie 3aseputenust yukia xumuomepa-
AUL OMMEYANIOCH PEe3KOe YXYOULeHUEe COCMOSHUS 8 8UOE
HapyuleHus CO3HAHUs 8NI10Mb 00 02NYUleHUs, 0e30PU-
eHmayuu 8 NPOCMpancmee U pemeHu, Omcymcmeus
KpUmuKu K COOCMEeHHOMY COCMOSHUIO, bIPANCEHHOU
PUSUOHOCTU 3A0HUX MbIUY Wiell, 8 C8:3U C YeM OHA
ObLIa nepesedena 8 omoenenue UHMeHCUBHOU mepa-
nuu. Ilocne ocmompa ne6pono2om KOHCMAmMupo8aHo
couemanue PRES-cunopoma (cundpom 3adueii oopa-
MUMOU SHYeparonamuiL) u 0CMOMULECKO20 OeMueu-
nHuzupyiougezo cunopoma. Ilo oannvim MPT 201061020
MO32a Op2aHU4ecKol namonocuu He oOHApyxiceHo. B
KPOBU OMMEYANOCH NOBbLUEHIUE YPOBHS HAMPUS 00
180 mmonv/n. C yuémom npusnaxos oecuopamayuu
cocmosHue Obl10 PACYEHEHO KAK 2UN0BOIeMUEeCKAs.
eunepnampuemus Ha one MHO2OKPAMHOU PBOMIbL.
Ilposoounace maccugnas un@y3uonHas mepanusl
pacmeopamu Kpucmaiiouoog u 5 % enoxosul, 00HAKO
Koppekyus 0epuyuma HCUOKOCmu Conpo8o#cOdIACh
passumuem nonuypuu (6300 min céemaoit mouu 8 cym),
coxpansinace eunepuampuemust (175 mmonw/n). boin 3a-
N0003peH HecaxapHulll Ouabem YyeHmpanibHo20 2eHe3d.
1Iposoounace mepanus 0ecmMonpeccuHom, RPoOOIIHCaAl-
€5 OUACHOCMUYECKULL NOUCK NPUHUH HADYULEHUS.

Ipu xonmponvrou MPT 20106H020 M032a ¢ KOH-
MPACMHBIM YCUTIEHUEM, NPOBEOCHHOU Yepe3 CYMKU, 8
obnacmu 8aauKa MO30IUCMO20 meia Dbl OOHAPYHCeH
VUACTHOK YUMOMOKCUHECK020 OMeKd 080UOHOL (hop-
mol, pasmepamu 0,9%0,9 cm, ¢ npucywumu emy cue-
HAIbHBIMU XAPAKMEPUCTUKAMI: NOBIUEHHBIU CUSHAL
Ha nOC1e008aAMeNbHOCIU UHBEPCUU-B0CCIAHOBTIEHUS
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¢ nooagneruem cuenana om scuokocmu (FLAIR — fluid
attenuation inversion recovery), CHUMCEHHbIU CUCHAT HA
T1-BHU (T1-s36ewennvle u300paicenus), 8bipaiceHast
pecmpuryusi Ou@@ysuu Ha OudGy3UOHHO-636€UEHHBIX
uzobpaicenusx (DWI — diffusion-weighted images) u
omeymemeue HaAKONJeHUsL KOHMpPACcmHO20 NPenapama
(puc. 14). B cnunnomoseo60tl scuoxocmu, 83amotl 6
amom dice Oenv, yumos cocmasun 1 ka/mn. Ha ¢hone
mepanuu 0ecMonpecCUHoM Haba0al0C HebOIbULOE
CHUdICeHUe KoHnyeHmpayuu xampus (167 mmonv/n),
00HAKO HapyuieHue CO3HAHUsL COXpaHsanocw. Ilpu
ouepeonoti MPT, npogedennoii uepes 2 cym, y4acmox
YUMOMOKCUYECKO20 OMeKd 8 00IACU 8ATUKA MO30U-
cmoeo mena ygenuuuincs 0o 1,7x1,4%1,2 cm, ommeua-
JI0Ch MAKdice NosiGleHue YUacmKkos ¢ AHaANI0SUYHbBIMU
CUCHATbHBIMU XAPAKMEPUCMUKAMU 8 0DeUX HOICKAX
MO32HceyUKa U CYOKOPMUKATLHBIX OMOenax obeux 10o-
Hulx Oonell (puc. 1B5). Taxum obpaszom, y nayuenmru
umenacy kaunuveckas kapmura CLOCC-cunopoma,
noomeepoicoennoco darnvimu MPT. Ilpu uccreoosa-
HUU TUKBOPA OMHOCUmMENbHO noauomasupycoe [JTHK
supyca ne oonapyscena. Ha 5-1i denv om passumust ne-
BPONOSUHECKOU CUMNIMOMAMUKU HACMYRUTIO ObiCmMpOe
B0CCMANOBNIEHUE CO3HANUSL D0 ICHO2O0, BEPHYIACH CHO-
COOHOCTID OPUEHMUPOBANUS 8 NPOCMPAHCTGE, BPeMe-

HU, 0co3HaHue coocmeennou auunocmu. 1lo dannvim
xoumponvhot MPT uepe3s 7 cym onpedensics peepecc
VUACMKO8 YUMOMOKCUYECKO20 OMEKd 8 HONMCKAX MO3-
JHceuKa U T0OHBIX 00IAX, YMEHbULEHUEe PA3MEPO8 0Yaza
8 BaIUKe MO3OUCIIO20 Med C pecpeccuell NPUHAKOS8
pecmpuryuy Oupdyzuu 1 nosvleHUeM USMEPIEMO20
Koaghpuyuenma ouphyzuu (puc. 1B). YVuumvisas nop-
Mmanuzayuro kaunuyeckot kapmunwl, MPT 2onoenoco
MO32a 6 OanbHeliuem He nposoouiacs. Habniooanaco
Hopmanuzayust yposHs nampust (145 mmonw/1).
Tocne nepecmompa cucmonoeuveckux npenapa-
moe 6uonmama NnopaNtCeHHO20 IUMPAMULECKO20
V31d, NONYYEHHO20 NO MeCmy HCUmelbCcmed, npu
UMMYHOSUCTNOXUMUYECKOM UCCTe008AHUU 8 KIEeMKAX
onyxonu eviaenena sxcnpeccust CD10, PAXS, TdT u
He gviagnena sxcnpeccus CDIla, CD3, CD34, CD?7,
4mo cOomeemcmeosaio Kapmure B-numgpoodiacmuou
auMomvl. Yemanosien OKOHYAMENbHbll OUACHO3!
B-num¢pooracmuas numepoma, Blll-ummynosapuanm,
cmaousi [VA (no Ann-Arbor) ¢ 6ogneuenuem wietiHblXx,
BHYMPUSPYOHDIX, JI€8bIX NOOMIULEUHBIX, 1€8bIX C)O-
NeKMOpaibHbIX, ADOOMUHANLHBIX U 3AOPIOUUHHBIX
JUMDAMULECKUX V37108, ROUEK, WUMOBUOHOU JHCele3bl,
NnO0AHCETYOOUHOU Jicee3bl, MUOKAPOd, ¢ MHO20(O-
KYCHbIM nopadicenuem kocmeti ckenema. C yuemom

Puc. 1. MPT-uccnegosaHue ronosHoro moara: A — nepsmyHoe MPT- nccnegosaHve, npu KOTOPOM BU3yannsmpyeTcsi ovar
LINTOTOKCUYECKOTO OTeKa B Basivke MO3OMNMCTOro Tena ¢ yMepeHHon pecTpukumen anddysnmn; b — nccneqosaHne vepes 2 cyT:
OTMeYaeTCs yBenmyeHrie pa3MepoB o4ara B Banvike MO3ONUCTOro Tena, HapacTaHue Npu3HakoB PecTpuKuum Anddysum 1 nosisneHne
aHanormyHbIX y4acTkoB B HOXKax Mo3xedka; B — koHTponbHoe MPT- nccnegosaHue yepes 7 cyT Ha hoHe NoNoXUTENbHON
KMUHUYECKOW AMHAMUKL: U3MEHEHMSI B HOXXKaX MO3Xeyka perpeccupoBarnu, o4ar B MO30MMCTOM Tene COKpaTurcs B pasamepax
C YaCTVUYHOW perpeccuen NpUsHakoB pecTpukLmm anddyann. NpumeyaHme: pucyHok BbINOSIHEH aBTOpaMu
Fig. 1. MRI examination of the brain: A — primary MRI examination, in which the focus of cytotoxic edema in the corpus callosum roller
with moderate restriction of diffusion is visualized; B — examination after 2 days: there is an increase in the size of the lesion in the cor-
pus callosum roller, an increase in signs of restriction of diffusion and the appearance of similar areas in the legs of the cerebellum;
C — control MRI examination on day 7 against the background of positive clinical dynamics: changes in the cerebellar pedicles
regressed, the focus in the corpus callosum decreased in size with partial regression of signs of restriction of diffusion.

Note: created by the authors
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OUACHO3A, BBIPAINCEHHOU KIUHUYECKOU KAPMUHBL U
npoepeccuposanis 3a001e8aHUs OdlbHeliuee 1edeHue
nposoouiocs no cxeme Hyper-CVAD/MTX-Ara-C.
Medicyuxno6oii nepuoo vl CyujecmeeHno ygaenu-
uen 6 c653U ¢ OaumenbHol yumonenuell. B oanvhetl-
wem, 15.01.2024 6 cemoepamme nos8unucy npusHaxu
JelikeMuzayul, npu UCcie008anul KOCMHO20 Mo32d
cpeodu muenokapuoyumos owiio yemanosieno 80 %
namonoaudeckux B-xiemox ¢ ummynogpenomunom
CD19++CD20-CD45lowCD10+CD38+CD34-TdT-,
CD79b-, cyCD79a+, ¢ IgM+, umo coomeemcmeosa-
710 nopascenuto npu B-numgpodracmuoil numgpome.
Cmpemumensro nHapacmany CUMNmMoMbl NOAUOPSAH-
HOU HeOOCMAmMOUYHOCMU, YO COeNAN0 HeBO3MOiC-
HbLM nposedenue NPOmuoONyxoneeo2o ledeHus,
OanbHeliulee edenue 02Panuiero cumMnmomamuye-
CKoUl mepanuet, cmMepms NAYUeHMKY HACMYRULA Om
npoepeccuposanus 3abonesanus. B ceazu ¢ omxazom
POOCMBEHHUKOB OM BCKPbIMUS HOCMEPIHOE NAMOILO-
2o0aHamomuieckoe Ucciedo8anue He npo8ooOUIOCH.

Oo6cy:xneHue

Pazsutne CLOCC-cunnpoma y JaHHOH OONBHOM
HIMEET, BEPOSITHEE BCEIO, MTOJIMITUOJOTUYHBINA TE€HE3.
JluteparypHble JaHHbIE CBUJIETENLCTBYIOT O BOZMOXK-
Hoctu pazutus CLOCC-cungpoma kak Ha QoHe
XUMHOTEPANuU, 0COOEHHO MPU MHTPATEKAJIbHOM
BBEACHUU IMUTOCTATHKOB [17], Tak M NIpH Tepanuu
KopTHKOCTepornaamu [18].

V>ke TIepBbIil KT XUMHAOTEPAITHH OOITEHON OCITOXK-
HuJICS HelTponieHuel IV crenenu, Ha hoHE KOTOPOA
pa3BUIICA YHTEPOKOIUT, COMPOBOKIABIINNCS MHOTO-
KpaTHOM PBOTOM U UHTEHCUBHOM nuapeei. [losBnenue
Yyepe3 HECKOJbKO JHEH OT Hayana pBOTHI U JUApEU
HEBPOJOTHYECKON CHMIITOMAaTHKH OBLIO PAaCIIEHEHO
KaK MpOsIBIIEHNE THIIOBOJIEMUYECKON HATPUEMUH
BcieAcTBUE aeruapartanuu. I[IpuzHakoB oprannye-
CKOTO MOPAKEHUS TOJIOBHOTO MO3ra 1o JaHHbIM MPT,
MIPOBEZICHHOM Ha 3TOM dTare, He 00HapykeHo. B nmre-
parype onncans! ciydan pa3sutust CLOCC-curgpoma
Ha oHe MeTaboIMYeCKUX HAPYIIECHNUH ¢ JambHEHIIIM
pa3BuTHEM OTeka Mo3onucTtoro tena [19-21]. Ilo
BCEH BEPOSITHOCTH, NATOTEHETHUUYECKYIO POJIb B 3TUX
CIly4asiX UTPaeT COBOKYITHOE BO3JEHCTBHE MepKarl-
TaHOB, ()CHOJIOB, JKUPHBIX KUCIOT U aMMHUaKa. DTH
BEIIECTBA BBI3BIBAIOT IUTOTOKCUYECKOE MOpaKEHUE
aCTPOLIUTOB U HEUPOHOB, BCJIEICTBUE YETO IPOUCXOIUT
BBICBOOOYK/IEHHE IUTOKMHOB, CTUMYJIHPYIOIINX TTOBBI-
[IIeHre ypOoBHS TiryTaMara. [losBneHne xapakTepHbIX
HEBPOJIOTUYECKUX CHUMIITOMOB CBHJIETEIBCTBYET O
pa3BuBaroeMcs oteke Mmozonucroro tena [19-21]. He-
00X0TMMO OTMETHUTH, uTo Tipu MPT rojoBHOTO MO3Ta
CHIKeHUe Tu(dy3nn, OTpaxkaroliee U TOTOKCUIECKHI
OTEK, PETHCTPUPYETCSI TOJILKO B OCTPOH da3e.

[onmmypwus, passuBmascs Ha hoHe HHPY3NOHHOI
Tepanuy pacTBOPaMHU KPUCTAIUIONIOB U 5 %o TITIOKO3bI
IIpU COXpAaHsIBIIEHCSA THIIEpHATPUEMHUH, MTO3BOJINIIA
3al0J03pUTh HAPYLICHUE LEHTPAIBbHOU pEerysiiuu
OanaHca JKUIKOCTH BCIIEACTBHAE PA3BUTHS IEHTPAIb-
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Horo HecaxapHoro nuabera. [losBnenue na 11-e cyt
MoCJIe OKOHYaHMS LMKJIA XUMUOTEPANUN KIMHUYE-
CKUX MPU3HAKOB JAEMHUEITUHHU3UPYIOIIEr0 CUHAPOMA,
oOHapyxenue pu MPT oreka Baimka MO30JIMCTOTO
TeJa MO3BONIIIN KoHCTarupoBarh Hammane CLOCC-
CUHJIpOMa.

ITpoBoaMBIIMIICS HAMM ITOUCK NPUYMH Pa3BUTHSL
CLOCC-cunapoma ObLI HarpasJieH, IPEXk/Ie BCero,
Ha MCKJIIOYEHNE BUPYCHOM €ro 3THOJIOTHH, TaK KaK U
ra3mMoOnacTHas TuM@oma, IpernoaaraeMas BHayane,
u B-mum¢pobnactaas tumdoma 4acto acCOUUUPYIOTCs
¢ BU-undunmpoBanuem. B nuteparype mMmeroTcs
ONMCAHUs CIly4aeB Pa3BUTHUS JIEMHUEIMHU3AINHN C
IPOTrPECCUPYIOIINM ACUMMETPUYHBIM HOPa’KCHUEM
TOJIOBHOTO Mo3ra Ipu nHpummpoBanuu JC-BUpycoMm,
KOTOpBIH wacto accomumpyetrcs co CIIA/ [22].
Cxoxune MPT-u3MeHeHus: MOTYT OBITH O0YyCIIOBIIE-
HBI TaK)Ke MPOTPECCHPYIOIICH MYIbTH()OKAIBHON
neiikodHIIepasonaTueld BCIEICTBUE PEeaKTUBALUN
BK-Bupycos (nmonmomasupycsl), JC-Bupyca. [o-
MOJTHUTEIbHBIM OCHOBAHUEM IS ITOI03PEHUS OTHO-
cutenbHO BupycHoOM stHonorun CLOCC-cunnpoma
ObL1a cylIecTBeHHAs TMM(OLMTONCHUS], Pa3BUBILASICS
OJHOBPEMEHHO C APYTUMH LUTONEeHusIMHU. TeM He
Menee JIHK BupycoB B TUKBOpE HE 0OHAPYKEHO.

Haxkonen, nporpeccupytomias JeMUeInHU3aIUs
OblyIa 3apeTuCcTpUpOBaHa y MAIlUEHTKH B MEPUOJIe
MpephIBaHMs NMPOTHBOOIYXOJEBOTO JIEYEHHUs, YTO
MO3BOJIATIO MPEANnoaraTb pa3BUTHE OIMYXOJIEBOU
MHQUIBTPAIMU TOJIOBHOTO MO3Ta, HE PErUCTPHU-
pyemoii ¢ momotso MPT. Cs3p Mex1y pazBUTHEM
CLOCC-cunapoma 1 310Ka4€CTBEHHBIMU Oy XOJISIMU
TOJIOBHOTO MO3I'a, HEMIOCPEACTBEHHO HE 3aTparuBaro-
IIMMU MO30JIMCTOE TeJI0, XOPOLIO IpPEJCTaBlIeHa B
muteparype [23-25]. Passutue CLOCC-curmpoma
npu omnyxoisx [[HC oOycmoBieHo, BeposTHO, WH-
¢unpTpanueil 3MoKaYeCTBEHHBIMHU KIIETKaMU 000-
JIOYEK MO3Ta, YTO MPUBOIUT K BEIOPOCY IIUTOKHHOB B
mukBop [23]. Takum 00pa3om, y MaMEeHTKH UMETIOCh
coYeTaHHEe LIEHTPAJBbHOTO HecaxapHOro nuadera u
CLOCC-cunapoma. THONOTHS Pa3BUTHS dTUX ABYX
OCJIOKHEHHUH POTUBOOITYX0JIEBOH TEpAIIUH CBsI3aHa,
10 BCE BEPOSITHOCTH, NMPEXKAE BCEIO C HHTPATEKAIb-
HBIM BBEJICHEM METOTPEKCATa, YTO IOATBEPIKIACTCS
MMEIONIMMHUCS B JINTEPAType JaHHBIMU [26].

3akJirouenue

Pazsutue CLOCC-cunapoma y OHKOJIOTHYECKOTO
OOJIEHOTO SIBIISICTCSL PEAKHM U CEPhE3HBIM OCIIOKHEHU-
€M JICUCHHSI, BEIHYKIAIOIIIM BHOCHTH CYIIIECTBEHHBIC
KOPPEKTUBBI B TEPAITUIO OCHOBHOTO 3a00seBanus. Ero
MaHH]ecTanust MPOSBISIETCS TSHKEIION CHMITTOMA-
THUKOW C TIJIOXO TPEACKa3yeMbIM HCXOJIOM, MTOITOMY
Benenne manuenta ¢ CLOCC-cuampomMom, TpoTe-
KalIIUM Ha ()OHE OHKOJOTHYECKOro 3a0oJieBaHUs,
SIBIIIETCA OUYEHB CII0KHOM 3a/1aueid. B npeacraBneHHOM
HaMU KJIMHHYECKOM MPUMEpPE MPOAEMOHCTPUPOBAHA
TaKTHKa JICYCHUS TAaKOTO OOJILHOTO, KOTOpas MOXKET
0Ka3aTbCsl TOJIC3HOW IS MPAKTHKYIONINX Bpadei-
OHKOIIOTOB U T€MaTOJIOTOB.
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CBEJEHUA OB ABTOPAX
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JedeHns reMo0s1acTo308, MeIMIMHCKNN pagioNornuecKuii HayqHblid neHTp uM. A.@. L{pi0a — punuan PI'BY «HaunonansHbIi Menu-
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JICYCHHUS 37T0KaYECTBEHHBIX HOBOOOpPA30BaHUM, MeIUIMHCKHN pajuoIorndeckuii HayqHblid neHTp uM. A.®D. Lpida — punuan GI'bY
«HanmonansHbI MEUIMHCKUI HCCIEI0BATENbCKUI IEHTp paaronorumy Munsnpasa Poccun; mpodeccop kadeapsl BHyTpeHHHX Ooie3-
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JlannieHko AHATOIUH AEKCAHAPOBUY, JIOKTOP MEAULUHCKUX HAayK, CTAPIIMNA Hay4YHbIH COTPYIHUK OTJEICHUS JIy4eBOIO U JeKap-
CTBEHHOTO JICYCHNSI TeMo01acT030B, MeMIMHCKHIN paauonornieckuii HaydHsii nentp uM. A.®. 1{p16a — gpriman @I'BY «HaunonansHsrit
MEJMIHCKUH MCCIIeJ0BaTeIbCKUH IIEHTP paauoiorum» Munsapasa Pocenn (1. O6uuHCK, Poccust). ORCID: 0000-0002-6798-6076.
I'epacsknna Mapus MuxaiiaoBHa, KaHM/IaT MEIUINHCKUX HAyK, JOLEHT Kadeapsl BHyTpeHHNX Oone3neil, OOHMHCKUIT HHCTUTYT
aromHOH »HepreTHkn — Guiman GIAOY BO «HarnuoHabHbIH HCCIe0BaTelIbCKHi siepHbIi yHuBepenteT « MU Oy, 3aBenyromast
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norndeckuit HayaHbli eHTp uM. A.@. Lpi6a — pumman GI'BY «HarronanbHbI METUIIMTHCKHI HCCIIE0BaTeIbCKIN IIGHTP PAANOIOT A
Mumnszpasa Poccun; ToneHT Kadeaps! paJHoHyKIHIHOW MeanHbl, OOHMHCKUH HHCTUTYT aTOMHOM SHepreTHkH — ¢punan GIAOY
BO «HaunonansHbIi uccienoBarenbekuii suepubiid yausepeuter «MUOWy» (1. O6uuHCK, Poccust). SPIN-kox: 5752-3393. ORCID:
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M. A.O. [p16a — punmman OI'BY «HannoHa bHBIH MEIMIMHCKUI HCCIIEAOBATEIbCKUN LEHTP pajuonorun»y Mun3znpasa Poccun
(r. O6HuHCK, Poccust). ORCID: 0000-0001-8970-4212.
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ueHTp uM. A.®. [{p16a — hpmman GI'BY «HanuoHansHbIIT MEIHIIMHCKHN HCCIIEI0BATEIBCKUI IICHTp paauonorun»y Mun3apasa Poccun
(r. O6unHCK, Poccust). SPIN-kox: 1648-4389. ORCID: 0000-0002-3094-6038.

HBanos Cepreii AHaTOIBEBHY, JJOKTOP MEAUINHCKIX HayK, Ipodeccop, wieH-koppecnonaent PAH, ntupexrop, MeaumHckuii paano-
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BKNAQ ABTOPOB

TepexoBa Anena FOpbeBHa: pa3paboTka KOHICIIUKM U aHAN3 HAyYHOU paOOThI, HAIMCAHUE U KPUTHYCCKHIA TIEPECMOTpP CTAThH C
BHECEHHUEM 1IEHHOTO HUHTEJUIEKTYaJIbHOTO COIePIKaHusI.

Tlaanubina Anacracust bopucoBHa: pa3paboTKa KOHICIIMK U aHAJIN3 HAYYHOM paOOThI, HAITUCAHUE CTAThH.

YeamakoB AHapeii MakcuMOBHY: pa3pa00TKa KOHICIIIIUK 1 aHAIN3 HAYYHOTO HAIIPABJICHUS, KPUTHYCCKHIA IEPECMOTP C BHECCHHEM
LIEHHOT'O MHTEJUIEKTYaJ IbHOI'O COJIePIKaHUSL.

®dananeeBa Haranbs AjlekcaHApoBHA: pa3pab0TKa KOHIICIIIMY M aHAIN3 HAYYHOTO HAIIPABJICHUSI, KPUTHUCCKHUIT IEPECMOTP C BHE-
CEHHUEM LIEHHOTO MHTEJUIEKTYaJIbHOI'O CO/IePIKaHusl.

IlyBaeB Bacuamnii AnaTonbeBHY: pa3pad0TKa KOHICIIIIUY U aHAIN3 HAyYHOTO HAIIPABJICHUS, KPUTHUYCCKHIA IIEPECMOTp C BHECCHUEM
LIEHHOT'O UHTEJUIEKTYaJ IbHOI'O COJlePIKaHUsL.

Jlanninenko AHAToIMii AJeKCaHAPOBHY: pa3paboTKa KOHIICIIIHMKA U aHAIN3 HAYYHOTO HAMPABICHUS, KPUTHUCCKUI MEPECMOTp ¢
BHECEHUEM 1ICHHOTO UHTEJUIEKTYaJIbHOIO COZIePIKaHusI.

I'epacbkuna Mapust MuxaiijioBHa: KpUTHUECKUN IEPECMOTP C BHECEHUEM LIEHHOTO MHTEJUIEKTYalIbHOTO CO/IePIKaHusI.

Ara6adsin TateB ApTaKkoBHA: KPUTUUECKUI IEPECMOTP C BHECEHHEM LIEHHOT'O MHTEJUIEKTYaJIbHOTO COJEPIKAHUSL.

Punn Baagucnas OJieroBuY: KpUTHUECKUNA IEPECMOTP C BHECEHUEM LIEHHOTO MHTEIUIEKTYaJIbHOTO CO/IePIKaHuUsI.

ManaeHkoB JIaHUWJI ApTYpOBHY: HAIMCAHUE CTAThH, OO0 JTUTEPATyPHOrO Marepuaia.

HBanoB Cepreii AHaTOIbeBHY: Pa3pab0TKa KOHIICIIMH M aHAIN3 HAYYHOTO HAMPABJICHUS, KPUTHYCCKHUIA MIEPECMOTP C BHECCHHEM
LIEHHOT'O MHTEJUIEKTYaJ IbHOI'O COJlePIKaHUSL.

Bce aBTopbl 0100pHiy GUHATBHYEO BEPCHEO CTAThH TEPe/] MyOIHKaIIel, BEIPA3IIIH COINIaCHe HECTH OTBETCTBCHHOCTD 3a BCE ACTICKThI
paboThI, OAPa3yMEBAIOIIYIO HAJJICKAIIEE H3YUYCHHE U PEIICHUE BOIPOCOB, CBA3aHHBIX C TOYHOCTBIO U JIOOPOCOBECTHOCTBIO JTFOOOM
4acTH pabOTHI.

Qunancuposanue

Omo uccnedosanue ne nompedo6ano OONOIHUMENIbHO20 HUHAHCUPOBAHUSL.

Kongpnukm unmepecos

Asmopul 3a:615310m 00 OMCYMCmMeUU KOHGIUKMA UHIMEPECOs.

Hugpopmuposannoe coznacue

Hnghopmuposannoe coenacue nayuenma Ha nyOIUKAYUIO NOLYYUMb HEBOIMONCHO NO NpUYUHE CMepmu
nayuenma.
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NAMATU AKAOEMUKA PAH, MPO®PECCOPA
M.A. MEOBEIEBA

3 ampens 2025 . Ha 90-M rogy yumien U3 >KU3HH
Muxaun Auapeesud MeaseaeB — JOKTOP MEIUIUH-
CKHUX HayK, mpodeccop, akanemMuk PAH, 3aciyxeHHBIH
Jesirenb Hayku P®, KpynHbIA poCCUICKUM yUEHBII-
(u3MOIIOT, TAIAHTIIMBBINA OPraHU3aTop 3APaBOOXPaHE-
HUS U BBICHIETO MEAWIIUHCKOTO 00pa30BaHMsL.

M.A. Mengenes poxuncs 14 HossOpst 1935 rona B
cene PommHCcKOe Anraiickoro kpas. [lomyuns cemu-
sieTHee oopaszoBanue (1948 r.), oOyyaiics B butickoi
(enbaIepcKo-aKyepeKo MIKoJie, KOTOPYIO OKOHYHIT
c onmurieM. B 1952 r. on moctynwn Ha JieueOHbIH (a-
KynbTeT ToMckoro MenuinHckoro wacTuTyTa (TMN),
KOTOpBIX okoHYIII B 1958 1. C 1958 1. siBnsiicst acmu-
panToM Kadeapsl HopManbHOW ¢puznonornn TMU.

B 1962 . M.A. MenBeeB 3alUTHIT JUCCEPTALIUIO
Ha TeMy «Pornps runodusa B peryssinun KerdeBblie-
JIUTETHHON (PYHKIINH TICYCHN) Ha COMCKaHUE YUICHOMN
CTETIICHU KaHAu1aTa MEAUIIMHCKUX HayK. B 1971 1. on
3aLUTHI JOKTOPCKYIO JUCCEPTALINIO HA TeMy «Mexa-
HU3MBI JIEHCTBUS HEKOTOPBIX TOPMOHOB Ha MOTOPHYO
(DYHKITHIO JKeITy/IKa IO TAHHBIM 3JIEKTPOrpaduuecKoro
aHaJIN3ay.

B 1962-64 rr. M.A. MenBeneB paboran accu-
CTeHTOM Kadeapbl HopMaJIbHOU ¢usnonoruu Xaba-
poBckoro MeaunuHCKOTo nHCTUTYyTa. C 1964 T. ero
TPYAOBas ACSATENLHOCTH ObllIa HEpa3pbIBHO CBsI3aHa C
ToMCKUM MEAMIIMHCKUM HHCTUTYTOM, BIIOCIEICTBUU
CHOUpPCKUM TOCYapCTBEHHBIM MEIWIIMHCKHM YHHU-
BepcuteroM (CuoI'MY). C 1964 . M.A. MenBenes 3a-
HUMAJ TOJKHOCTH J0LIeHTa, ¢ 1973 . — mpodeccopa,
¢ 1975 r. — 3aBenyromero kadeapoil HOpMaIbHOR
¢uzuonorun TMU. C 1968 o 1970 1. oH ObLT teKaHOM
neauarpuyeckoro ¢axkymnsrera, ¢ 1970 mo 1974 . —
MIPOPEKTOpoM 110 yaebHoi padore TMU, ¢ 1974 mo
1997 . — pextopom TMMU (¢ 1992 r. CubI'MY). C
2016 . — mouérHbIit mpodeccop CudbI'MYVY. B 1980 r.
npodeccop M.A. MenseneB OblT M30paH YICHOM-
rxoppecrionientom AMH CCCP, B 1993 1. — akane-
mukoM PAMH.

Ha xadenpe HopmanbHoii ¢puznonorun Tomckoro
MeauuuHcKoro nHetutyra M.A. Measenes nponod-
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JKWIT hccienoBanus, Hadateie mpod. E.D. Jlapunsim,
10 BBISICHEHHIO POJIM ABEHAALIATUIIEPCTHON KUILIKH B
MONIICP’)KAaHUK TOMEOCTa3a, MEKTPOITUTHOTO U KJle-
TOYHOTO COCTaBa KPOBU, aKTUBHOCTHU €€ ()ePMECHTOB,
a TaKXKe B PEryJISAlUU KPOBETBOPEHUs, (DYHKIIMU WH-
CYJISIPHOTO armapara MOKEIYI0UHON KeJe3bl, Kel-
4yeo0pa30BaHUM U JKeTueBblIeeHuU. VccenoBanus
Muxauna Auapeesnda MenBeneBa U €ro yUeHUKOB,
MOCBSIIIICHHBIC YJICKTPUUECKUM U COKPATUTEIbHBIM
CBOICTBaM MIQAKUX MBIIIILL, 3aJI03KUIH OCHOBBI COBpE-
MEHHBIX 3HaHUN O POJIM MEMOPAHHOTO TTOTCHITNANIA 1
00MEHa HOHOB B MEXaHM3MaX COKPATUTEIILHOM U AJICK-
TPUYECKOM aKTUBHOCTU INIAJKUX MBIIII TMHUIIEBOJA,
HWKHETO MHUIIEBOIHOTO, MAIOPUYECKOTO C(OUHKTEPOB,
JIBEHA IATUIIEPCTHON KUIIIKH, BHETIEYEHOYHOU MYCKY-
JIATYyPBHI KETUEBBIICIUTEIFHON CUCTEMBI U BHYTPEH-
HET0 aHAIBHOTO cpuHKTEpa. MM ieTaibHO U3YYEHBI 1
CHUCTEMAaTU3UPOBAHBI BUbI CIIOHTAHHOM U BBI3BAHHOM
AKTUBHOCTH IVIaJIKOMBIILIEYHBIX KIIETOK.

M.A. MeaBeneBsIM BIIEPBBIC JaHa IEJIOCTHAS
KapTHHA MEMOpPAHHBIX MEXaHHM3MOB, YIPABJISIOIINX
(GYHKIHSMHU TIaJKOMBIIIEUYHBIX KJIETOK OPraHOB
JKEITYIOYHO-KHIIeYHOTo TpakTa. OO0CHOBaHA KOHIIETI-
IIUSI O TOM, YTO PEaTN3aIlns MOTOPHOM NEATETHbHOCTH
OPTaHOB KeTyA0UHO-KHUIIIEYHOTO TPAKTa OCYIIECCTRIS-
€TCs CIOKHBIM MPOCTPAHCTBEHHO KOOPJAMHUPOBAH-
HBIM B3aUMOJICHICTBUEM OTEIbHBIX INIaJKOMBIIIIEYHBIX
My4KOB, (POPMUPYIOMINX MBIIIEUYHYIO CTEHKY ATHX
OPTaHOB W OONAJAIONIUX PSIOM HHIANBUIYATHHBIX
ocobenHocTel. OH U3yyan 0COOEHHOCTH pearupo-
BAHUSI PELENTOPOB MNIAJKOMBIIIEYHBIX KJIETOK Ha
LIIMPOKHUM CHEKTP TOPMOHOB, MEAMATOPOB U MENTH-
JIOB; BBITIOJHHJI IPUOPUTETHBIC (yHIaMEHTaIbHbBIC
HCCIIEIOBAHUSI MEXaHU3Ma KJICTOUYHOU PETyNSIUU,
U3YYWI POJIb KAJIbLIUEBOW CUTHAJILHOM CUCTEMBI, Kajlb-
MOJIYJMHOBOU PEryISIIUM MOHOTPAHCIOPTUPYIOLIUX
CHCTEM U CUTHAJILHOTO KacKaja, CBI3aHHOTO C METa-
603MoM (hOC(HOMHOZUTHIOB, BBISICHIIT MEXaHU3MBI
WHTErPally CUTHATBHBIX CUCTEM IV IKOMBIIICUHBIX
KIIETOK, YCTAHOBWJI CIIOCO0 MOMM(UKAIIMU BHYTPH-
KJICTOYHBIX CHCTEM, O00CCIICUMBAIOININNA TTepeaady
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nH(pOpMAIUY BHEUTHETO CTHMYJa BHYTPh KJIETOK.
MenBeneB BBIIBUHYJ OpUTHHAJIbHBIE KOHIIETIIIHHI
CTPYKTYPHO-(YHKIIMOHATLHONW OpraHU3aIiy yIpas-
JISIEMBIX MOHHBIX KaHAJIOB IJ1a3MaTHIEeCKOI MEMOpaHBbI
[JIQAKOMBIIICYHBIX KJIETOK, MEXaHU3MOB aKTHUBALIUU
Y MHAKTHBAIlMHM KaJIBIIUEBBIX TOKOB, MEXaHU3MOB
YIIpaBJICHUS, UCTOIB3YEMBIX KJIETKOW C y4acTHEM
npoTenHKkrHa3b! C.

HoBbiM HayyHBIM HampaBieHUEM, B KOTOPOM IIPO-
BOJIMJTHCH UCCIIEAOBAHUS, PYKOBOJIUMBIE aKaIEMIKOM
M.A. MenBenieBbIM, SIBUJIOCHh U3yUYEHHE MEXaHU3MOB
MEXKJIETOUHOTO M BHYTPUKJIETOUHOTO CUTHAJIMHTA,
YTO CTaJI0 OOJIBIIMM BKJIAZOM B Pa3BUTHE COBPEMEH-
HBIX IPEJICTABICHUA O MEXaHM3MaX PEryISTOPHBIX
MIPOIIECCOB B BHCIEPalbHBIX opraHax. dyHaameH-
TaJbHBIE UCCIIETOBAHIS MEXaHU3MOB OTIEPUPOBAHIS
BHYTPUKJIETOYHBIX CUTHAJIBHBIX CUCTEM MPUHECIH
M.A. MengeneBy MUPOKYIO U3BECTHOCTh U 3aCIy-
JKeHHOE YBa)keHHe B HaydyHOM mmpe. MccmemnoBanus
MMEIOT BaXXHOE 3HAYECHWE IS CO3/aHus 0O0mei
CXEMBbI PEryJSIUU JIBUTATEIbHON (YHKIMH OpPraHoB
KEIyOUHO-KHUIIEUHOTO TpaKTa, BO3JyXOHOCHBIX
MyTei, MOYENOIOBOM U PENPOLYKTUBHON CUCTEM, a
TaK)Ke KPOBEHOCHBIX U TUM(PATHIECKUX COCYIIOB.

M.A. MenBeneBy U €ro KOJJICKTUBY TIPUHAICKAT
MUOHEpCKHe paboThl MO U3YUYCHHIO SIMUTETHAIBHO-
[JIAKOMBIIIIEYHBIX B3aUMOJICHCTBHH, POJTH OKCHAA
a30Ta KaK MEepPBUYHOTO W BTOPHUYHOTO MOCPETHUKA
MOHHBIX KaHAJIOB, TPAHCIIOPTa MOHOB, BHYTPHUKJIE-
ToyHOoro pH u cuctem, nMoaepKUBAIOIINX TOMEOCTa3
MIPOTOHOB B KJIETKE, 00bEMa KJIETOK M LUTOCKEJeTa
B obecricueHnH 3P(HEKTOB aKTHBAIIMU CHTHAJIBHBIX
CUCTEM TJIaIKOMBIIIIEYHBIX KIETOK.

Axkanemuk M.A. MenBeeB npeyioRmI 1 000-
CHOBaJl HOBYIO KOHLENUUIO (PyHKIHOHAJIBHOH Op-
raHU3anuy MMepuPEepUIECcKOro 3B€Ha JUCTAHTHOU
perymsauny (PyHKITUN TITaJKOMBIIIEYHBIX OPTaHOB U
cocyioB. OH SIBIISIETCS] aBTOPOM IIPHOPUTETHBIX pador,
OTKPBIBIIUX HOBBIM MOIXOMA K OLICHKE POJIU MOHHBIX
MEPEHOCYNKOB Kak 3 (EeKTOPHBIX CHUCTEM, obecrie-
YUBAIOIINX PEAN3ANNI0 PETYIATOPHBIX CUTHAJIOB B
TJIAQJKUX MBITIIIAX.

[To muunuaruse M.A. MenBeneBa u moj €ro
PYKOBOJICTBOM HadaThl PaOOTHI 110 U3YyYEHHUIO POIU
(hM3UIECKOTO COCTOSHUS OMOJIOTHUECKIX KUIKOCTEH
Y pacTBOPOB B PEaKIUIX KJIETOK Ha JeHCTBHE pery-
TSATOPHBIX (axTopoB. [IpoBonumble Hcciaeq0BaHUS
MEMOpPaHHBIX ¥ MOJEKYISPHBIX MEXaHU3MOB PETry-
TSN KIETOYHBIX (YHKITHH SBISIFOTCS TEOPETUKO-
AKCIIEpUMEHTATBLHON 0a30#l s CO3MaHUsI HOBBIX
CPEJICTB M CIIOCOOOB KOPPEKIIMH MAaTOJIOTHYECKUX
COCTOSIHHIA, CBSI3aHHBIX C TUC(QYHKIMEW T1aJKOMBbI-
IIEYHBIX 00pa30BaAHUN.

B nmaboparopun «ckyccTBeHHOE CEp/IIie U BCIIO-
MorareibHoe KpoBooOpamienuey npu [ITHUJT Cuo6-
I'MY B corpynuuuectse ¢ HUU Tpancnnanronoruu
1 UcKyccTBeHHbIX opranoB PAMH mnox pykosog-
ctBoM M.A. MeznBeneBa Moiny4yeHbl HOBBIE JTaHHbBIC
0 BCIIOMOTaTeIbHOM KPOBOOOPAIEHUH CEJIE3CHKH,

178

MOYKH, TEYCHU, MO3ra U IPyTUX OpraHoB Ha (oHe
Kapanomaccaka. Ha ocHOBaHMM 3THX pe3yibTaToB
pa3paboTaHbl METOIBI KOHCEPBAIIUN OPTaHOB TIepe]]
Tepecajkoii, yCoBEpIIeHCTBOBAH MEXaHUYECKHUI Mac-
CaXK cepAia Ui peannManuu opranusma. M.A. Men-
BeieB BMecTe ¢ akagemMukoM PAMH B.B. Ilekapckum
n wieHoM-KoppecnormeaToM PAMH I'11. JlambaeBsiM
CTOSIJIM Y MCTOKOB pa3pabOTKH METONOJIOTUU U CO3-
JIAHUS TIEPBBIX OTEUECTBEHHBIX KapANOCTUMYJISITOPOB
U 3JEKTPOCTUMYJISTOPOB KEIYAOYHO-KUIIEYHOTO
TpakTa.

B pamkax mporpaMmmsbl «370pOBbE UeIOBEKa B
Cubupmu» nox pykooactsoM M.A. Mensenesa npo-
BEJICHBI MCCIIEIOBaHMS, UMEIOINE BaKHOE METHKO-
colaibHOE 3HaYeHHE. BriepBrie ObUIM H3ydeHBI
COCTOSIHHE 37I0pPOBBsI, (hnuznonoruueckue (QyHKINH,
3aKOHOMEPHOCTH aJanTalli U CII0COObI KOPPEKIHU
JIe3aJaTalliOHHBIX CUHPOMOB Y JIUII, pAOOTAIOIINX
BaXTOBBIM METOIOM. DTH HCCIEAOBAHUS TIOJI0KEHBI
B OCHOBY Hay4YHO-IIPAKTHYECKUX PEKOMEHJALUHN MO
OpraHu3alyH 1 YIIPABICHUIO 3IPaBOOXPaHEHHEM B Oa-
30BBIX HACEIIEHHBIX ITyHKTaX U Ha BAXTOBBIX YYaCTKaX,
pa3paboTaHbl ¥ BHEAPCHBI METOABI TPODOHUIAKTHKA
paboTaroNMX BaXTOBBIM METOJIOM, MPEIJIOKEHBI
HIMPOKO MCIOIB3YIOTCS MPUHIMITBI 3PTOHOMUYECKON
ONTUMHU3ALMK BaXTOBOTO TpyAa. I Ipennoxkensl crioco-
OBI CKPHHUHTOBOM OIIEHKH 3KOJIOTHUECKOH 00CTaHOB-
ku B ToMckoi oOnacTH.

M.A. Mengenes — aBtop 6osee 500 paboT, B ToM
yucne 26 moHorpadwuii, 4 yueObnukos. Mim coznana
KpYITHAs IITKOJIa (PU3HUOJIOTOB M OMO(PU3NKOB, TTO/TO-
TOBJICHO 67 KaHAUIATOB U 34 NOKTOpa HayK. AKaIeMUK
M.A. MenBezieB BHec OOJIBIION BKJIA]] B CO3/IaHKE B
r. ToMcke ceTn akaieMHUYeCKUX HHCTUTYTOB.

Axanemuk M.A. MezaBeneB — KpyIHbII opraHu3za-
TOp B 00JIACTH HAYKH, BBICIIEH IITKOJIBI U 3[PaBOOXpa-
HEeHMs. 3a Iepro/] ero padoThI B TOKHOCTH PEKTOpa
TMMH r1poBeeHO OIrPOMHOE KOJTMUYECTBO MEPOIPUSATHIA
T0 YJTY4IIICHU IO MaTepUaTbHO-TEXHUYECKOM, HAyYHOH,
y4eOHOU M JedeOHON 0a3bl, pemeHUI0 KaJIpOoBOTro
BOTIPOCA W Pa3BUTHIO COITUATbHON NH(PACTPYKTYPHI
By3a. Taxxke M.A. MenBeneB BHeC OONBINON BKIa
B pa3BUTHE 3ApaBooxpaHeHust 3amanHoit Cubupu,
Tomcxkoit obmactu u T. Tomcka. [1oz ero pykoBoacTBOM
MpoBeneHa mepenuciokanus psga kadpeap TMU Ha
6a3b1 ToMcKol 00JIaCTHON KIIMHUYECKON OOJBHUIIBI,
JBYX TOPOACKHUX OOJIbHUI, MEACAaHYACTECH, POAUIIb-
HOTO JIOMa, TOPOJICKUAX AETCKHUX OOJBHHMII, 00JIaCTHOM
JIETCKOM OOJEHUIIBI.

Axkanemuk M.A. MenBeieB ObUT WICHOM PE/IKOJLIC-
run « CHOMPCKOro MEAUIIMHCKOTO )KypHAIIa», YJICHOM
JuccepranroHHoro coera Cubl' MY, nmpencenarenem
Tomckoro oTneneHusl GU3HONIOTHIESCKOTO 00IIecTBa
um. W.II. ITaBoBa, BXOIUJI B COCTaB COBETA IO BHIC-
nieMy MeauiuHckomy obpasoanuto M3 PCOCP u
CCCP, Ob1 mpencenaresieM KOOPJHHALMOHHOTO CO-
BETa PEKTOPOB By30B U aupektopos HUM M3 PCOCP
o 3amanao-CuOoupCcKoMy pETHOHY, 3aMeCTUTEIEeM
TIpejicesiaTes CoBeTa peKTopoB By30B ToMcKa, YJICHOM
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cosera AH CCCP no ¢wusnonorun BUCIEpaTbHbBIX
CHCTEM, YWIEHOM NPe3uInyMa yueOHO-METOIMUECKOrO
oowvenuaenns M3 CCCP, uiieHOM COI03HOM IMTPoOIeM-
HOM KomuccHud « TpaHCILIaHTanys OpraHoB U TKAHEN»,
npeacenareiaeM MpoOJeMHON KOMUCCHU WHCTHTYTa
«AnanTanus yenoseka K ycnosusiv Cubupu u Kpaii-
uero Cesepay, wieHoM HaygHoro coBeta PAH n PAMH
1o cexuun «@DU3UOJIOTUS YeJIOBEKa U KUBOTHBIXY,
wieHoM npesuanyma CO PAMH u THII PAMH.

3a OrpOMHBII BKJIaJ B Pa3BUTHE HAYKU U BBICIIE-
ro obpazoBanus M.A. MenBeneB ObIT HarpakIcH
opaenamu Tpymooro Kpacuoro 3uamenu (1976 r.),

Hpyx06s1 HaponoB (1986 1), [Touéra (2011 1), «IleTpa
Benukoroy Il crenenu, opaenom u aumiomom «Huxo-
nas [TuporoBay, menansio-3aakoM CO PAMH «3a no-
CTIDKECHUS B pa3BUTHN METUIIMHCKOM Haykm» (2010T1.),
3HAKOM OTJIMYMs «3a 3acinyru nepej Tomckol 00-
nactero» (2005 1.). B 1998 1. emy ObLIO MPUCBOCHO
MOYETHOE 3BaHUE «3aCITyKCHHBIN JesiTeb HayKu PDy.
B 2016 1. 3a BEIIarommecs: MOCTHKCHHSI B HAYYHO-
HeIarorun4yeckoy IesITCIIbHOCTU U 3HAYHUTEILHBIN
BKJIaJl B pa3BUTHE Hayku U oOpazoBanusi Cubl' MY
M.A. MenseneBy 0buTO mpricBOeHO 3BaHue «lloder-
HEIH podeccop Cudbl M VY.

Ceemuas namamo o gvloaiouemcs yuenom u pekmope Muxaune Anopeesuue Meosedese na-
scee0a coxpanumcs 6 cepoyax opyset, Koianee, yuenuxog. Konrexkmue HUU onxonocuu Tomcroco
HUMI], pedaxyuonnas xoaneeusn « CubUpPCKo20 OHKOLO2UYECKO20 HCYPHANAY GbIPAICAIOM 27100~

yaiwue cobone3H08aHUSL POOHBIM U ONUZKUM.
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