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AHanus BegeHUs NaLUEHTOB C OCTPbIM KOPOHAPHbIM
CUHAPOMOM Ha 6a3e PermoHanbHoOro cocygucrtoro
LleHTPa ropoACKOWU KNUHUYECKOH O0NIbHHULLbI

CKOPOW MeAHULUHCKOHU NMOMOLLH

1.B. Capbives?, P.B. Jlantnes?*, NI.U. LLleB4eHko" 2, A.M. CapoHOB?,
E.B. ®etucoa? O.C. Ennctparosa?, E.fO. lNoHomapeBa?, O.A. AHAPOCOBa?,
E.l. XperoBa?, 10.U. ManuHa?, I.U. JlobypeL?

1 Proy BO “BopoHeXCKui rocyaapCTBEHHbIN MeaULIMHCKUA yHuBepceuTeT um. H.H. BypaeHko”
MuH3znapaBa Poccumn, BopoHex, Poccusi

2 BY3 BopoHexckori obnactu “BopoHexckasi roposckasi 60/1bHULA CKOPOV MEeANLIMHCKOM MOMOLLMN
Ne10”, BopoHex, Poccusi

Crarbsi NocBsiLLeHa MHBa3NBHOMY BEAEHUIO MAaLMEHTOB C OCTPbIM KOPOHapHbIM cuHapomom (OKC) B coBpe-
MEHHOV KiMHuKe. [laHa oueHKa nosy4eHHbIM aHaMHECTUHECKUM, KIIMHUYECKUM AaHHbIM. BkioyeHo 418 na-
UMeHToB, u3 Hux 259 (61,9%) myxxy4nH. MeavaHa BpeMeHv OT Ha4ana KIMHNYECKOV KapTyHbI 40 rOCInTaamn3a-
umm B rpynne nauymeHTtoB ¢ OKCIIST — 5,5 4, ¢ OKCEBIIST - 25 4, p < 0,001. KopoHapoaHrnorpagpus (KAI)
BbinosHeHa 352 (84,9%) naumeHtam, cTeHTupoBaHue 76, 1% oT Yucaa BbinoaHEHHbIX KAl JleTasibHbivi UCXOA
Hactyivmn 'y 19 (4,5%) naumeHtoB ¢ OKC. B pamkax 3TanHoOVi WMHBa3WBHOW CTpareruy rnpoornepupoBaHo
583 naumeHta 3 71 HyXaaBLUerocs, npy 3ToOM CPeAHEe BPEMS OT NepPBOV roCrnnuTaan3aumnmy 0 rnoBTOPHOM
cocTtaBusio 36 = 3,1 aHs.

Llenb nccnepoBarus: oLeHka cCoBpeMeEHHOro segeHus nauneHToB ¢ OKC B 0TAe/1eHny HeOT/I0XHOM Kapano-
JIOrMY C BO3MOXHOCTbIO MHBa3VIBHbIX BMELLATE/IbCTB.

O6ocHoBaHue. CoBpeMeHHbIE pekoMeHaauuu rno BeaeHwo naumeHToB ¢ OKC noa4yepkuBaloT BaXHOCTb
WHBa31BHOIrO BMELLATEIbLCTBA B MUHUMAJIbHbLIE CPOKM OT Ha4asia KJMHNYEeCKOV KaPTUHbI, YTO SIBJISIETCS Y/ CJ10-
Buem bosiee 61arornpusiTHOro Te4EeHNs U ncxona.

Marepuan n meroasl. B nccienoBaHne BKIO4aINCh BCE NOCIEA0BaTEbHO rOCNTAIN3NPOBAHHbBIE NaLNEeH-
Tbl ¢ nogo3peHvem Ha OKC. VIHBa3viBHbIe BMeLLaTe/IbCTBa BbIMOJIHSIINCE B PEHTIEHONEePaLMOHHOMN, OCHALLEH-
HoU aHrmnorpaguyeckori yctaHoBkow Phillips Asurion. CTatnctuyeckuii aHaim3 OCYLLEeCTB/IEH C MOMOLLbIO
nakerta Statistica 6. 1 gns Windows, 3HadumMmbiMuy cunTanm pasanymns npy p < 0,05.

Pesynbratbel. B viccnegoBaHne BkIo4eHO 418 naumeHToB, n3 Hux 259 (61,9%) myxunH, ¢ OKClIST —
122 (29,2%). MeavaHa BpeMeHU OT Havyana KIMHUYECKOU KapTyHbI 4O rocnuTann3daumy B rpyrne naumeHToB
¢ OKCIIST - 5,5 4, ¢ OKCBIIST — 25 4, p < 0,001. KAl BbinosHeHa 352 (84,9%) nauneHtam, ¢ OKClIST —
108 (88,5%), c OKCBEIIST — 244 (82,4%). CteHTupoBaHue BbirosiHEHO 268 naumeHtam, 76, 1% OT 4Yumcaa BbIrnos-
HeHHbIx KAT. JletanbHbivi ncxoa Hactynvn 'y 19(4,5%) naumentos ¢ OKC, B rpyrnne OKCIIST ymepan 15(12,3%),
OKCEBTIST — 4 (1,4%) naumenta, p < 0,001. Y13 nogBeprHyToix CTEHTUPOBaHWIO ymepav 8 naumeHToB (2,9% ot
yycsia CTEeHTUPOBAaHHbIX), 6e3 BmeluatesnsctBa — 11 (7,3% oOT 4micna He rnoaBePrHyTbiX BMELLATENIbCTBY),
p = 0,018. 71 naumeHT ¢ MHOroCOCYAUCTbIM MOPAXKEHNEM KOPOHAPHbIX apTepui HYXAascsl B NPOBELEHNN
MOBTOPHOrO OrepaTvBHOrO BMELLATEbCTBA B paMKax 3TarHOW WHBa3vBHOW cTparervv. [lpooneprpoBaHo
53 nauvieHTa, rpmv aTOM cpeaHee BpeMsi OT epPBOU rocnutTaamn3aumm 4o noBTOpPHOYV coctaBmio 36 £ 3,1 aHs.
3aknoveHne. B nHBa3VBHbIE LIEHTPbI YaLle roCrnuTaanu3vpyroTCs MYXYuHbl. Bpems oT Ha4ana KimHN4eCcKor
KapTyiHbI 4O rocrnutaan3aLmy 0CTaeTcsi BbICOKMM, 0COOEeHHO ans naumeHToB ¢ OKCBIIST. OcTpbie 0c/ioXHe-
HUWS Mpy rocnuTann3aumm 3Ha4MmMo Yalle Habnrganvce B rpyrnne naumeHTos ¢ OKCIIST, B utore netasabHOCTb
TaKkXxe 3Ha4y1Mo Oblsia BbiLLE.

KnoyeBbie cnoBa: OCTPbIVi KOPOHAPHBLIA CUHAPOM; KOPOHapPOaHrnorpapus;, CTEHTUPOBAHNE KOPOHAPHbIX
apTepuii; NeTasbHbI MCXOL
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Analysis of the management of patients
with acute coronary syndrome at the regional
vascular center of a municipal emergency hospital
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2 Voronezh City Emergency Hospital No. 10, Voronezh, Russia

The article addresses the invasive management of patients with acute coronary syndrome in a modern clinic.
The obtained historical and clinical data were evaluated. The study involved 418 patients, 259 of them were
men (61.9%). The median time from the onset of clinical manifestations to hospitalization was 5.5 hours in the
STE-ACS group and 25 hours in the NSTE-ACS group, p < 0.001. Coronary angiography (CAG) was performed
in 352 (84.9%) patients, and stenting was performed in 76. 1% of patients who underwent CAG. Fatal outcome
occurred in 19 patients with ACS (4.5%). Within the staged invasive management, the surgery was performed
in 53 patients out of 71 who were in need thereof, with the mean time from the first hospitalization to repeat
hospitalization of 36 + 3.1 days.

Objectives. The purpose of this work is to evaluate the modern management of patients with acute coronary
syndrome (ACS) in the Cardiac Emergency Department with the capabilities to perform invasive interventions.
Rationale. Current guidelines on the management of ACS patients emphasize the importance of invasive
intervention in the shortest time from the clinical manifestations onset, which is a prerequisite for a more
favorable course and outcome of the disease.

Methods. All consecutively hospitalized patients with suspected ACS were included into the study. Invasive
interventions were carried out in the X-ray operating room equipped with Phillips Azurion angiography system.
Statistical analysis was performed using Statistica 6.1 for Windows; differences with p < 0.05 were considered
significant.

Results. The study involved 418 patients, 259 of them were men (61.9%); 122 (29.2%) patients had STE-ACS.
The median time from the onset of clinical manifestations to hospitalization was 5.5 hours in the STE-ACS group
and 25 hours in the NSTE-ACS group, p < 0.001. CAG was performed in 352 (84.9%) patients, 108 (88.5%)
with STE-ACS and 244 (82.4%) with NSTE-ACS. Stenting was performed in 268 (76.1%) of patients who
underwent CAG. Fatal outcome occurred in 19 patients with ACS (4.5%), 15 (12.3%) patients died in the STE-
ACS group, 4 (1.4%) patients died in the NSTE-ACS group, p < 0.001. Out those who underwent stenting,
8 patients died (2.9% of the total number of stented patients), while without intervention 11 patients died
(7.3% of those who did not undergo intervention), p = 0.018. Repeat surgery within the staged invasive
treatment strategy was required for 71 patients with multivessel coronary artery disease. The surgery was
performed in 53 patients, with the mean time from the first hospitalization to repeat hospitalization of 36 + 3.1
days.

Conclusion. Male patients are hospitalized to interventional centers more frequently. The time interval from
the onset of clinical manifestations to hospitalization remains long, especially for patients with NSTE-ACS.
Acute complications during hospitalization are significantly more frequent in patients with STE-ACS, and as
a result, mortality rate is also significantly higher.

Keywords: acute coronary syndrome, coronary angiography, coronary artery stenting, lethal outcome
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Cnuncok cokpalyieHumn

Al — apTepuanbHas rmnepTeH3ns

AKLL — aopTOKOpPOHapHOE LWYHTUPOBaHME

BAB - B-agpeHobnokaTopsbl

BKK — 61okaTopbl KanbLWEBbIX KaHaNOB

BTK — BeTBb Tynoro kpas J1IeBoi KopoHap-
HOW apTepumn

OALlL — pgunactonuyeckoe apTepuasnbHoe
LaBrieHne

NAM®D/APA — MHIrMOUTOPbI @HIMMOTEH3UH-
npeppawawwero ¢@epmMeHTa/aHTaroHUCTLI
PeLenTopOB K aHTIMOTEH3NHY

MBC — nwemnyeckasa 6one3Hb cepaua

MMT — nHpgekc maccel Tena

KAl — kopoHapoaHruorpadud

JIKA — neBasi KOpoHapHaa apTepust

JIMHIM — nannonpoTenabl HU3KOW NMAOTHOCTU

OA - ornbatowas aptepus

OWM - ocTpbit MHPapPKT MMokapaa

OKC - ocTpbIih KOPOHAPHbIN CUHAPOM

MKA — npaBas KoOpoHapHas apTepwus,

MVIDKA — nepegHas mexokenyno4vkoBas ap-
Tepus

CALl — cucrtonnyeckoe aptepuasnbHoe gaB-
neHue

CJIKA — cTBON NEBOM KOPOHAPHOW apTepun

®B - Pppakumsa Bbibpoca

DK — pyHKUMOHANbHbIM Knacc

XCH - xpoHuyeckasi cepaedyHasi HegocTa-
TOYHOCTb

YKB — 4ypecKkoXXHOe BMeLaTebCTBO

YCC — yacToTa cepagUHbIxX COKpalleHnin

OKI - anekTpokapgmorpaMmma

AKTyanbHOCTb

OcTpblii KOpOHapHbLI cuHapom (OKC) no-
npexHemy SBASIeTCH OOHUM U3 CaMbIX YaCTbIX
3aboneBaHNin OTOENEHNIA HEOTNOXHOW Kap-
Anonoruy 60NbHUL, CKOPON MEONLMHCKOW Mo-
Mo (1, 2). Pabota 60/bHUL, N OTAENEHUN
B pexume 7/24, To eCTb 7 AHEN B Heaeno, 24 4
B CYTKM, MO3BOASET MOCTOSHHO MNpPUHUMATb
60NbHbIX C YPreHTHOW Kapamonormiyeckon na-
Tonoruen un, npexae scero, ¢ OKC (3). C knn-
HMYECKMX NO3NLNIA BaXHbIM SIBNSETCH pasge-
nenune naymeHToB ¢ OKC yxe Ha gorocnurasb-
HOM aTane Ha naymeHToB ¢ OKC ¢ nogbeMom
cermeHnTa ST (OKCIST) n c OKC 6e3 noabema
cermenTta ST (OKCBIST) (4). 9T0 BO3MOXHO
6naropaps 3anuMcu  aflekTpokapamorpamm
(BKTI) BCEM NAumeHTam Npm NEPBOM MEANLVIH-
CKOM KOHTaKTe, a Takxe, Npu HeobxoauMocCTN,
B CJIOXHbIX AMArHOCTMYECKMX Crydasax, nepe-
naum IKI no TenedoHy 1 KOHCyNbTaUMKM C Bpa-
4OM ManaTbl MIHTEHCUBHOM Tepanun OTAeNEHUS
HeOTNoXHOoW kapauonorun (5). Bce cospe-

MEHHble peKOMeHaALUM NO BEAEHMIO NMaLneH-
T0B ¢ OKC noavyepkmBaloT BaXXHOCTb MHBA3UB-
HOro BMellaTeNlbCTBa MMEHHO B MUHUMaslb-
Hble CPOKM OT Havana KIMHUYECKOW KapTuHbl,
4yTO ABNAeTca ycnosmem 6onee Gnaronpuar-
HOro TedeHms n ncxoga OKC (6, 7). OgHUM 13
MEeTOOO0B, MO3BOMAIOWMX OLEHUTb TeKkyllue
pe3ynbTaTbl BeAeHWsa NauueHTOB, BbIIBUTb
BO3MOXHbIE NPOONeMbl, HAMETUTb NYTU UX pe-
LIEeHUs, ABNAETCA NpoBedeHue perncrpaum-
OHHbIX HabnOaTeNbHbLIX KUccnenoBaHun (8).
focnuTanbHble perucTpauuoHHble Habnwaa-
TenbHble nccnegosaHua OKC no3BonstoT oue-
HUTb XapakTepPUCTUKU NauMeHToB, (akTopbl
pucka v TeHAeHUMU UX PasBUTUS, COOTBET-
CTBUE Tepanum NaLUneHToB N TakTUKN X Bene-
HUS COBPEMEHHbIM CTaHdapTaM U PEeKOMEH-
Jaumsam, a Takke npoaHanm3ampoBaTb rOCMM-
TanbHbIE UCXOAbI 1 (PAKTOPbI, HA HUX BAMSIOLLVE
(8,9).

Lenb nccnepgoBaHus: oL,eHKa COBPEMEH-
Horo BeaeHus naumeHToB ¢ OKC B oTaeneHun
HEOTNOXHOW KapaAMonorum ¢ BO3MOXHOCTbIO
MHBa3MBHbIX BMeLLATeNbCTB Ha 6a3e MHOro-
NPOpUNLHOro rOPOACKOro craumoHapa CKO-
pon MeauLIMIHCKOM NOMOLLA.

MaTtepuan n metoabl

PaboTa BbiNonHeHa Ha 6ase Kapamosoru-
4ecKOoro OTAeNeHns ¢ nanaTtoml MHTEHCUBHOW
Tepanuu 60bHULBLI CKOPOW MeaULIMHCKON No-
mowu. MNpuem naymeHtoB ¢ OKC Begetca u3
OBYX parioHOB ropoga u NaTv panoHoB obna-
CTW, HaxoOsLMXcst Ha paccTosiHum oT 20 o
135 kM OT 06nacTHOro LeHTpa. B npocnekTuB-
HOe uccregoBaHMe BKI0YaNIMGch BCe NOCNeno-
BaTeJ/IbHO rOCNUTANN3NPOBAHHbIE MALUUNEHTbI B
ceHTaAbpe—Hos0pe 2023 1. ¢ NOAO3PEHNEM Ha
OKC. NccnepoBaHue ObINO BbIMOJIHEHO B CO-
OTBETCTBUM CO CTaHhoapTamMum Haanexatien
knunHmnyeckom npaktnkn (Good Clinical
Practice) n npnHumnamm XenbCUHCKOW aekna-
paunn.

B nccnepoBaHue BktoveHo 418 naumeH-
TOB, N3 HUX 259 (61,9%) Myx4nH, 159 (38,1%)
XeHWwuH. OKCIST guarHoctupoBaH y 122
(29,2%) naumeHToB, N3 HKX 83 (68,1%) MyX-
4ymHbl, 39 (31,9%) xeHwmH; OKCBIST -y 296
(70,8%) naumeHToB, N3 HMUX 172 (58,2%) myx-
YmHbl, 124 (41,8%) xeHwwuHbl. Ona OKCIIST
KPUTEPUAMU BKJIIOYEHUS SBASANOCH Hanuyme
CUMNTOMOB, TMO3BOJAKLWINX 3anoa03pPUTb
OKC: aHrnHosHag 6onb 20 MmuH 1 bonee, oucn-
HO3, CUHKOMNANIbHOE COCTOsAHME, OCTaHOBKa
KpOBOOOpaLleHUs, a Takxke NOAbeM CermMeHTa
ST He meHee 1 MM HEe MeHee YeM B IBYX CMEX-

AHann3 BeAeHVs1 NnauneHTOB C OCTPbIM KOPOHaPHbIM CUHAPOMOM Ha 6a3e PernoHaibHOro
COCYaAMNCTOro LeHTPa ropoaCKo KIIMHNYECKOU 6O0JIbHULIbI CKOPOU MEeANLIMHCKOV MOMOLLM
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HbIX OTBEOEHUSX WU NMPEnnoNoXNTENbHO HO-
Bas rnonHasa 61okana neBov HOXKKM nydka MNica
Ha OKI. Ona OKCBIST kputepmamMmun BKIOYe-
HUA ABNSINCb: aHrMHo3Haa 60nb B MoOKoe
20 MunH 1 6onee, BNnepBble BO3HMUKLLAA CTEHO-
Kapoua kak MuHuUMym Il pyHKUMOHANBHOIO
knacca (PK), HapacTaHne knacca cTeHokap-
onm oo |l ®K no Kanaackoi knaccudukaumu,
nenpeccua cermeHta ST n/unm mMHBEpPCUS
3ybua T Ha OKI, a Takke OTCyTCTBME ULLIEMU-
YECKUX NUBMEHEHUIA.

AHanNU3 O0rocnuTasbHbIX BPEMEHHbLIX WH-
TEPBA/IOB, a TakXe BPEMEHU BHYTPUIrOCOU-
TaJbHOM MapwpyTu3aumm naumeHToB OcCy-
LWWLECTBNIEH C MUCMOJIbBOBAHMEM MEAULIMHCKOMN
nHpopmaunoHHonm cuctemol “MUC Onnmn”.
KopoHapoaHrunorpadua (KAIN), 6annoHHas
aHryonaacTmka M CTeHTUpPOBaHME KOpOHap-
HbIX apTePUN BbINOJIHANUCL B peHTreHonepa-
LMOHHOMN, OCHAaLLEHHON aHrunorpadpuieckon
yctaHoBkown Phillips Asurion 7M20 otoeneHus
PEHTFEHOXNPYPIrMYECKUX METOO0B AMarHo-
CTUKN U NedyeHus, paboTalowen ¢ ceHTabps
2020 r. Bce nauueHTbl nognucbiBann MH$OpP-
MMPOBAHHOE corfacne Ha MHBa3MBHOE BMeE-
WaTenbCTBO UAM OTKa3 OT Hero. [ss9 OueHkmn
pucka CMepTU Ha rocnutasbHOM 3Tane uc-
nonb3oBajnacb BanuaupoBaHHasa LwWKana
GRACE (Global Registry of Acute Coronary
Events), HU3KUM cHuTanmn pUCK Npm 3Ha4eHnmn
cymmbl 6annoe meHee 108, cpegHum — 109-
140 6annos, Bbicokum — 6onee 140 6annos.

CratnucTmyecknin aHanau3 OCYyLEeCTBEH
c nomoubio nakeTa Statistica 6.1 gna Windows,
npM 3TOM WCMNOJIb30BaAHbl MapamMeTpuyeckmne
CTaTUCTUKUN: OLEHKA HOPMasibHOCTM pacnpe-
OEeNeHNsT AaHHbIX C MCMNOJIb3OBAHMEM KpUTE-
pua Konmoroposa-CmupHoOBa, t-kputepun
CtblopeHTa, cpegHee (M), owmnbka cpenHero
(£m), ctangapTHOE OTKIOHeHMe (xSD). Hena-
paMeTpUYeCKUMM CTaTUCTUKAMU SBASSINCH:
MegmaHa (Me), HwKHUN (25%) n BepxHUN
(75%) xBapTtunm, U-tect MaHHa-YUTHM npu
CpaBHEHUWN OBYX HE3aBUCWUMbIX Fpymnn, aHanu3
BbKMBAEMOCTU C NOCTPOEHMEM N OLLEHKOW KPW-
BbiXx KannaHa—Mewnepa. B cnydyae He3HauyMMbIxX
pasnuyunin B rpynnax CpaBHEHUST YKa3biBAOCb
MOJTydEHHOE 3HAYEHME P, 3HAYUMbIMU CHUTANN
pasnununa co 3HadeHnem p < 0,05, B cnyyae
CyLLECTBEHHO O0siee 3Ha4YMMBbIX Pas3nnyunin yka-
3blBasIOCb 3Ha4veHme p < 0,001.

Pe3ynbTaTbl UccriepoBaHuSA
MonyyeHHble B pe3ynbTaTe UCCnenoBaHUs

nemorpadunyeckme, aHamHecTU4eckme [aH-

Hble Bcen rpynnbl nauneHToB ¢ OKC, a Takxe

cpaBHUTENbHbLIN aHann3 nauneHToB ¢ OKCIST
n OKCBIST npeacTtaBneHbl B Tadn. 1.

My>X4MHbI 3HAYMMO Yalle rocnuTannuanpy-
IOTCS, B TO X€ BPEMS XEHLMHbI 3HA4YNMO CTap-
we Myx4duH. B Bo3pacTte 75 net m crapwe
B o0Oulen rpynne 6610 72 (17,2%) nauneHTa,
pasnnyma mexay rpynnaMmv HegoCTOBEPHbI.
CpepHee 3HadyeHne uHAekca Maccbl Tena
(MMT) BO BCel BbIOOpPKE MALMEHTOB TOJILKO
y 19,4% naumeHTOB 0Ka3asnoCb HOPMasbHbIM
(MMT po 25), y 126 nauneHToB Oblna N3bbITOY-
Hasa macca tena (MMT ot 25,0 0o 29,9),y 97 —
| ctenenb oxupenuna (MMT ot 30 oo 34,9),
y 25 -1l (MMT ot 35 0o 39,9) ny 9 naumeHToB —
Il cteneHnb oxumpeHnsa (MMT 40 v 6onee), npu
aToM pasnuyus B rpynnax OKC Obinn He[oCTo-
BEPHbI.

MaunenTtbl ¢ OKCBIST 3Ha4MMo 4valie OT-
Meyann B aHaMHe3e MepeHECEHHbI OCTPbIn
MHPapKT mruokapaa (ONM), Hannyme ctabuinb-
HOW CTeHOKapanKn, a Takxke XPOHNYECKOW cep-
ne4yHomn HegoctaTodyHocTm (XCH), B TO Xe Bpe-
Ms naymeHTbl ¢ OKCIST 3HaumMMo value Kypat
(31,7%). Kaxxgbin natbiri nauneHT ¢ OKC cTpa-
haeT caxapHbiM guabeToMm, Yy MauMneHToB
¢ OKCIST pnabet BbIABAANCH Yalle, HO pas-
nvMuns Mexay rpynnaMmm  HeOooCTOBEPHbI.
BbisiBNEHbI 3HA4YMMbIE Pa3NnyMa B YacToTe O0-
rOCnmMTanbHOro NpMemMa OCHOBHbIX Fpynn npe-
napartoB, 6osiee 4acTbli MpUem nauneHTamu
¢ OKCBIST acnupwuHa, knonuaorpens, aHTu-
KoarynsaHToB, 6eTa-agpeHobnokatopos (BAB),
MHIrMOMTOPOB aHrMoOTEH3NHMNpPEBPAaLLAIOLWENO
depmenTa (MAMND) nnm aHTaroHUCTOB peuen-
TOPOB K aHrMoTeH3unHy (APA), cTaTUHOB, HUTpPa-
TOB N aHTaroHUCTOB KaJsibLIMEBLIX KaHaN0B, YTO
CBA3aHO C 6OJiblUEN 4ACTOTOM KOMOPOWAHOWN
natonorun: OUM, xpoHuyeckon MBC, XCH.

MapameTpbl NaUMEHTOB Npu rocnuTannsa-
UMK, BKJOYAA OaHHble oCcMOTpa, nabopatop-
Hble UccnenoBaHus NpeacTaBfieHbl B Taos. 2.

CpepHee 3HaveHune cuctonmydeckoro (CAL),
ONacCTONMMYECKOro apTepuasnibHOro AaBfieHud
(OAL) n dpakumm Beibpoca (PB) 6bI10 3HAUM-
MO MeHblue B rpynne nauveHtoB ¢ OKCIIST,
Mpm 3TOM CPEeaHSa YacToTa CepAeyHbIX COKpa-
weHun (HCC) B rpynnax naumeHToB 3HA4YNMO
He pasnumyanacb (p > 0,05). He BbigBNEHO
OOCTOBEPHbLIX Pas3nnynini Mexay rpynnamMmu ro
3HAYEHUIO MOYEBUHbI, KpeaTuHnHa, remMorno-
6uHa, obLllero xonecrtepuHa U xoJiecTepuHa
nMnonpoTenaoB HU3KOM rnoTHocTu (JIMHIT),
B TO X€ BpPEMS YPOBEHb [MOKO3bl OKa3ascs
ODOCTOBEPHO BbIlWE B Trpynne nauveHToB
c OKCIIST. OcTpble OCNOXHEHMS NPU rocnu-
Tanusaumm, oueHmBaemble no knaccy Killip,
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Ta6nuua 1. [lemorpaduyeckme, aHaMHecTUYeckme aaHHble nauneHtos ¢ OKC, NocTosHHO NpuHMMaembie npenaparh

OKC OKCNST OKCBNST lMpumevanne. UMT — nHpekc
Mokasarens n=418 | n=122 | n=296 P vaoom 1ena: OMM — oorpal
AHamMmHe3 nHdapkT munokapaa; XCH -
Bospacr, rogsl (M + m) 65,3+0,5 | 64,6+1,1 65,7+0,6 0,24 XpoHudeckas  cepheqHas
75 net v cTaplue, % 20,1 18,2 20,3 0,26 ;iiziza;?”of;‘; é*prT; :g;‘:
BospacrT, roabl, Myx. 62,2+0,9 61,6+1,4 62,7+1,2 0,36 ’
Bo3pacT, rosl, XeH. 71610 | 706+1,6 | 722%1,2 | 045 OHMK/TWA - ocTpoe Hapy-
MyuuHbi, % 259:61,9 | 83;68,1 172; 58,2 0,18 ;”gg:ier;j;f;;’;gMTKg’;fgg
NMT, kr/m2, M £ m 29,3+4,7 | 28,8+0,5 29,6+0,4 0,14 nwemnieckas ataka: 3MA —
oMM, % 32,7 16,9 39,1 0,00% 3aboneBaHus nepudepnye-
CTeHOKap)J,Vlﬂ, % 60,2 33,7 72,2 0100** CKUX apTepV“‘/]; XBN - XPOHU-
XCH, % 39,3 25,2 46,3 0,00** yeckas 6onesHb  Moyek;
Al % 92,7 90,1 94,2 0,14 XH3J1 - xpoHunyeckune Hecne-
OHMK/TUA, % 11,6 8,4 10,9 0,26 unduryeckme 3aboneBaHus
CaxapHblin anaber, % 22,2 26,8 19,7 0,1 nerkmx; AKLL - aopTokopo-
3MA, % 4,2 3,7 4,5 0,38 HapHoe WYHTUPOBAHME;
XBI, % 5,9 7,3 5,1 0,24 BAB - B-anpeno6nokatopsi;
XH3M, % 5 3,7 5,7 0,25 NAN®/APA - WUHrMOBUTOPSI
KypeHme, % 25,2 31,7 21,7 0,04* aHrMOTEeH3MnHNpeBpaLlaroLle-
KopoHapoaHruorpadusi, % 16,7 12,2 19,1 0,09 ro  QepmeHTa/aHTaroHMCThI
AKLL 59 24 76 0,08 E)euenTopos K aHTMOTEH3UHY.
U 0 — 3Ha4yMMble pasnuyus
CemeiHblin aHamHes NBC, % 17,6 17,1 17,8 0,45 (p<0,05), ** - (p < 0,001).
Mpenapatsbl
AcnupuH, % 42,7 28 50,3 0,00**
Knonuporpenb, % 19,2 2,4 28 0,00**
AHTMKOArynsHT, % 8,4 3,7 10,8 0,031*
BAB, % 43,9 19,5 56,7 0,00**
NAND/APA, % 48,5 35,4 55,4 0,00**
CrtaTuHbl, % 30,1 13,4 38,9 0,00**
Hutponpenapathbl 26,4 14,6 32,5 0,00**
AKK, % 8,8 2,4 12,1 0,00**
TaGnuua 2. MapameTpbl NALUMEHTOB NPW roCIMTaNn3aLmMm
Napamep OKC | okcnsT [ OKCBNST 1@, Cr. o
M*SD
CAL, MM pT.CT. 135,8 £24,4 131,1+£30,8 139,2 £ 20,3 2,62 0,00**
OAL, MM pT.CT. 82,4+ 13,1 80,2+ 16,9 84,9+ 10,1 3,94 0,00**
YCC, yao/MuH 80,819 81,6 £22 80,4+21,2 -0,32 0,72
OB, % 53,6 +8,9 50,1£6,2 55,2+9,8 3,81 0,00**
KpeatnHvH, MKMOb/n 112,6 £ 29,1 110,4 £ 30,2 112,2£28,3 0,52 0,64
MoueBuHa, MMOsb/N 7,6%3,3 79+3,4 7,2%+3,2 -1,52 0,14
OX, MMOnb/n 51%£1,7 5,2+1,1 46+15 -1,63 0,08
JIMHI, mmonb/n 3,1£0,99 3,2%1,1 2,9+0,9 -1,72 0,09
[Mioko3a, MMOonb/N 6,7+3,8 8,4+54 6,1+2,5 -4,33 0,00**
femornobwH, r/n 134,7£16,9 133,818 136,33+ 17,6 0,62 0,51
nTn, % 88,9+ 12,7 86,4+ 12,9 90,4 £13,7 1,81 0,08
FematokpuT, % 38,2+54 37,6+3,9 38,8+5,5 0,56 0,58
®durbpuHoreH A, r/n 3,6+0,34 3,5+0,34 3,6+0,34 1,71 0,09
Killip, %:
I 53,1 22,2 69,8 - 0,00**
I 34,2 491 25,9 - 0,00**
11} 8,2 15,6 2,9 - 0,00**
v 4,5 13,1 1,4 - 0,00**
GRACE, 6annsbl 135,6 + 43,2 165,9 £42,3 120,4 = 34,9 -8,7 0,00**

Mpumeyanne. CALL — cucTonuyeckoe apTtepuanbHoe aasnenve, AL - amacTonnyeckoe apTepuanbHOe AaBlieHue,
YCC - yacToTa cepaeyHbix cokpaiieHuin, @B — dpakuma Beibpoca, JIMHM — nunonpotenabl HU3Kol nnotHoctw, MTU -
NPOTPOMOUHOBLIV MHAEKC, M = SD - cpefiHee + cTaHAAPTHOE OTKNOHEHWE, t-kp. CT. — t-kputepuii CthlogeHTa. ** - p < 0,001.

AHann3 BeAeHVs1 NnauneHTOB C OCTPbIM KOPOHaPHbIM CUHAPOMOM Ha 6a3e PernoHaibHOro
COCYaAMNCTOro LeHTPa ropoaCKo KIIMHNYECKOU 6O0JIbHULIbI CKOPOU MEeANLIMHCKOV MOMOLLM
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Puc. 1. Pa3nuyug Bo BpeMeHn rocnutanusaumm naym-
eHToB ¢ OKC. Ocb X: 1 — OKCBINST; 2 — OKCI1ST.

BO3HMKANM 3HAYMMO Yalle B rpynne nauveH-
ToB ¢ OKCIIST, B ntore n nNnporHOCTU4ECKNi
nuaekc GRACE, B kotopom knacc Killip urpaet
CYLLECTBEHHYIO POJib, 3HA4YMMO BbilLE€ B 3TOW
rpynne naumenToB (p < 0,001).

Bpema oT Hayana KNMHMYECKON KapTUHbI 40
rocnutTanM3auun B rpynne nauynmeHToB C
OKCTIST coctaBuno: meguaHa (Me) — 5,5 u,

HVKHUI KBapTuiib (25%) — 3 4, BEpXxHU KBap-
Tmnb (75%) — 25,2 4, B rpynne naymeHTOB
c OKCBINST: Me — 25 4, 25% — 11 4, 75% -
60 4. Pasnuuua B rpynnax OKCIMNSTn OKCBIST
BbICOKOAOCTOBEPHbI: U-TecT MaHHa-YUTHu
9854, p < 0, 001, naumenTtbl ¢ OKCBIST ro-
CNMTaNU3npyoTCs 3Ha4MMo nosxe (puc. 1).

MeanaHa BpeMeHn OT Havana KIMHUYECKOM
KapTUHbI 40 rocnuTanu3aunm onsa Bcen rpyn-
nbl naumeHToB ¢ OKC 13 ropoaga cocTaBuna
26 4, 25% — 12,5 4, 75% - 72 4. B rpynne
naunmeHToB M3 panoHoB obnactm Me — 22 vy,
25% - 6,9 4, 75% - 71 4, Takum oOpas3om,
BpeMS OOCTaBKU U3 paioHOB 06s1acTu okasa-
JI0Cb, HECMOTPS Ha PacCTOSAHUSA, OaXe MeHb-
e, HO OOCTOBEPHbLIX pas3nnuuii B rpynnax
naymeHToB He BbigBieHo (U-tect MaHHa-
Yuthm - 2711,5, p = 0,31).

OcTpbin gorocnuTanbHblA, a Takxke rocrnm-
TanbHbIA NpMeM npenapaTtoB NpuBEOEH
B Tabn. 3.

MaumeHTbl ¢ OKCIMST 3Ha4YymMmMo Yalle Ha 0o-
rocnuTanbHOM 3Tane NoJlyyatoT aCnmpuH, KJo-
nmaoorpenb, OpunnHTY 1 HedpakLOHMPOBaAH-
HblA renapuH. Ha rocnutanbHom atane 6pu-
JIMHTY 3Ha4MMmo 4Yauwe nauyeHtbl ¢ OKCIST.
BAB 1 NATMN® 3Ha4MMOo pexe Has3Havyanmchb na-
uneHTam ¢ OKCIST, yto ob6bdaAcHAeTCca bonee
BbIPDaXEHHOW CTEMEHbID HEAOCTATOYHOCTU

Ta6nuua 3. [lorocnuTanbHbIi M FOCNMTasbHbIA NPUEM NPenapaToB

OKC, n (% OKCIIST, n (% OKCBIST, n (%
Mpenapar n=41(8) n= 122( ) n =296 ) P
OcTpo pgorocnuTanbHO
AcnupuH 366 (87,6) 119 (97,3) 247 (83,4) 0,000**
Knonungorpenb 251 (60,1) 63 (51,6) 188 (63,5) 0,01*
BpunuHTa 92 (22,0) 59 (48,4) 33(11,1) 0,000**
Knonuporpens + 6punuHTa 343 (82,1) 119 (97,5) 221 (74,7) 0,000**
HOr 363 (86,9) 116 (95,1) 247 (83,4) 0,000**
locnuTansHo
AcnupuH 400 (95,8) 119 (97,6) 281 (94,9) 0,11
Knonungorpens 268 (64,1) 75 (61,5) 193 (65,2) 0,23
BpunuHTa 125 (29,9) 43 (35,2) 82 (27,7) 0,06
HOr 401 (95,9) 118 (96,4) 283 (95,6) 0,45
KnekcaH 0(2,4) 2(1,6) 8(2,7) 0,25
®doHaanapuHyKc 3(0,7) 1(0,8) 2(0,7) 0,46
BAB 390 (93,3) 101 (82,8) 289 (97,6) 0,00**
NAN®/APA 367 (87,9) 96 (78,7) 271 (91,6) 0,00**
AnypeTtukn 106 (25,4) 25 (20,5) 81(27,4) 0,11
MHoTponHbIe Nnpenaparsl 40 (9,6) 29 (24,1) 1(3,7) 0,00**
HuTpaTh 393 (94,1) 115 (94,3) 278 (93,9) 0,44
BKK 38(9,1) 10 (8,2) 28(9,8) 0,3
AHTaroHMCTLI aNbJ0CTEPOHA 150 (35,9) 82 (67,2) 68 (22,9) 0,00**
CraTtuHbl 404 (96,7) 116 (95,2) 288 (97,3) 0,14

MpumeyaHne. HPT - HedpakLMOHMPOBaHHI renapuH, BAB — 6eTa-agpeHobnokatopsl, MAN® — MHrMOUTOPLI aHrMOTEH-
npespatyaiollero pepmenta, APA — aHTaroHUCThI PELLENTOPOB K aHrMoTeH3uHy, BKK — 610kaTopbl KanbLyeBbIX KaHaN0B.
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Puc. 2. OpHococyauctoe nopaxeHue KOPOHapHbIX
aptepuit y naumeHtos ¢ OKC, %.

KpOBOOOpaLleHNS!, MPexae BCEro, IEBOXeNy-
[OYKOBOM HEOOCTaTOYHOCTbIO, Tpebyioulen
6onee 4acToro Ha3zHa4yeHUs MHOTPOMHbIX Npe-
napatoB. MHOTponHble npenapaTtbl, a Takxe
AHTAroOHMCTbl anbAOCTEPOHA 3HAYMMO Yalle
nonydanu naunenTtbl ¢ OKCIST. Tpombonnsmnc
npoeeneH 7 nauyeHtam (5,7% ot OKCIIST),
M3 HUX 5 MYyX4YUH; mMeaomaHa BPEMEHU CUM-
nTomM-urma — 4 4 36 MuH, 25% — 44, 75% — 5 4,
oorocnutanbHO — 5, rocnmuTanbHO — 2 NauneH-
Ta. JJorocnuTtanbHbIi TPOMOONMNINC BbIMOJTHEH
denbawepckumn 6puragamm mn3 Hawmbonee
OoTAaneHHbIX parioHoB 0671aCTH, B cllyyae, Kor-
[a BpemMsa nocTtaBku npesbiwano 120 MuH.
BbICOKOOOCTOBEPHbLI  pasnauyna mexay
rpynnamm naunentoB ¢ OKCIST n OKCBINST
NoO BPEMEHHOMY VHTepBany ABepb—6asnioH,
BPEMEHM OT MOMEHTa rocnuTann3auum ao Ko-
poHaporpadun, U-tect MaHHaA-YUTHN -
1005,6; Me — 51 MuH 1 6,25 4 COOTBETCTBEH-
HO, 25% — 27 MMH N 2,54, 75% — 1,8 1 39,5 4

cooTBeTcTBeHHO, nauneHTbl ¢ OKCBIST 3Ha-
YMMO MO3Xe OO0CTaBNSAITCA B pPeHTreHonepa-
LLMOHHYIO.

KAl BbinonHeHa 352 (84,9%) nauneHTam
¢ OKC, n3 Hux ¢ OKCIST 108 (88,5%) naum-
eHToB, ¢ OKCBIST - 244 (82,4%). TpaHc-
demopanbHbIM  OOCTYNOM  OCYLIECTBIEHO
48 (13,8%) BMewaTtenbCTB, TpaHcpaguasb-
HbiM — 300 (85,2%), KOMOWUHWUPOBAHHBbIM —
4 (1%). 3Ha4YMMbIVi CTEHO3 KOPOHAPHbIX apTe-
puii BbISIBNIEH B 552 cnyyasx, npyu 3TOM Hau-
6oneeyacTbIM ABMISIETCA NOPaXeHne nepegHen
Mexokenyanodkoson aptepun (MMXKA), ormba-
towern Beteu (OA) neBon KOpPOHapHOW apTte-
pun (JIKA) n npaBon KOPOHApPHOW apTepui
(MKA), cymmapHo gaHHas nokanmsaumsi nopa-
XeHunm coctaBngeTt 87,7%. OgHococyanctoe
NnopaxeHne KOPOHAPHbIX apTeEPU BbISBNEHO
B 118 cnyyasx, Nnpn 9TOM 4alle BCero rnopaxa-
nacb NMM>KA n MNMKA (puc. 2).

KNnMHMYeckm BaxKHbIM ABNSIETCSA BbIABNEHNE
MOJIHOM  OKKJIIO3MM KOPOHApPHbLIX apTepui
(puc. 3), a TakkKe BbISIBIEHME MHOrococyau-
CTbIX NopaxeHuii (Tabn. 4).

MoapoOHbIM aHanM3 3HAYMMOro nopaxe-
HUS KOPOHaPHbIX apTeEpPUi, a TakKe CpaBHe-
HMEe nopaxeHUsi KOPOHAPHbIX apTepun y na-
umenToB ¢ OKCIST n OKCBINST npeacrtasne-
Hbl B TabN. 4.

Hanbonee yactbiMn ABASAIOTCA Cllydan OK-
kno3um NMMXKA, MNMKA n OA, npun 3aTom, oxXnaa-
€eMo, BbIsiBieHa 3Ha4YnMmo 6ornee yactasl OK-
knto3ua NMVIXKA n NKA y nauyentos ¢ OKCI1ST.
MopaxeHne aByx cocynos BbisiBneHo B 80 cny-
yaax, M3 HUX Hamborsee 4YacToe COYeTaHMUe:
MMVDKA n OA, NMIMXKA v NMKA, OA v MNKA, 3Ha4u-

Puc. 3. AtepoTpomboTuyeckas okknosusa ornéatouen aptepumr npu OKCIST (a), ornbatolas aptepus Nocne CTeH-

TpoBaHus (0).

AHanns BeneHud rnaumneHToB C OCTPbIM KOPOHaPHbIM CUHAPOMOM Ha 6a3e PervioHasibHOro
COCYaAMNCTOro LeHTPa ropoaCKo KIIMHNYECKOU 6O0JIbHULIbI CKOPOU MEeANLIMHCKOV MOMOLLM
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Ta6nuua 4. PacnpocTpaHeHHOCTb 3HAYMMOr0 NOPAXEHWS KOPOHAPHBLIX apTepuii y natmeHtos ¢ OKC

Yucno cny4yaes, n (%)
KopoHapHas aptepus p
OKC | okcnsT |  okcensT
3Ha4MMOoe NopaxeHre KOPOHAPHbBIX apTePUit
CJIKA 33 (5,9) 9 (3,5) 24 (8,1) 0,16
MMV>XXA 202 (36,6) 99 (38,8) 103 (34,7) 0,24
OA 116 (21,1) 54 (21,1) 62 (20,9) 0,51
MKA 172 (31,1) 87 (34,1) 85 (28,6) 0,18
BTK 18 (3,3) 2(0,7) 16 (5,4) 0,09
3MXA 1(2,1) 4(1,5) 7(2,4) 0,48
Bcero 552 (100) 255 (100) 297 (100)
Cnyyaun NonHowM OKKII031MN KOPOHAPHOM apTepmm
CJIKA - - -
MMVXXA 60 (41,1) 42 (43,7) 18 (36,0) 0,004**
OA 13(8,9) 7(7,3) 6 (12,0) 0,42
MKA 69 (47,2) 45 (46,9) 24 (48,0) 0,02*
BTK 2(1,4) 1(1,0) (2,0)
3MXA 2(1,4) 1(1,0) 1(2,0)
Bcero 146 (100) 96 (100) 50 (100)
Cnyyav IByXCOCYAMCTOrO NOpaxeHus
CIKA+ TIMXXA 2(2,6) 1(6,3) 1(9,3) 0,22
MV>XXA+OA 29 (36,0) 19 (34,7) 10 (20,6) 0,02*
MIV>KA+TTKA 33 (41,3) 22 (38,9) 11(22,7) 0,01*
OA+TTKA 12(14,7) 2(23,2) 10 (18,6) 0,26
MVXXA+3MXA 2(2,6) 1(2,1) 1(3,1) 0,56
MKA+3MXA 2(2,6) 1(2,1) 1(3,1) 0,74
Bcero 80 (100) 46 (100) 34(100)
Cnyyam TPEXCOCYAMCTOro NopaxkeHus
CJIIKA+ITM>XA+OA 10 (14,3) 2(8,0) 8(18,4) 0,38
CNKA+TMTMXXA+TKA 8(11,1) 1(4,0) 7(15,8) 0,14
MMV>KA+OA+TIKA 48 (68,3) 23 (80,0) 25 (60,5) 0,15
MM>XXA+OA+3MXA 2(3,2) 1(4,0) 1(2,6)
MVXKA+TMKA+3MXA 2(3,2) 1(4,0) (2,6)
Bcero 70 (100) 25 (100) 38 (100)
Cnyyam 4eTbIPEXCOCYANCTOrO MOPAXEHNS
CIKA+TTMXA+OA+TKA 14 (81,3) 4 (80,0) 10 (81,8) 0,27
MVXXA+OA+INKA+BTK 3(18,7) 1(20,0) 2(18,2)
Bcero 17 (100) 5(100) 1(100)

lMpumeyaHne. CIIKA — cTBOM NeBoli KopoHapHo apTepun, MVIXKA — nepeaHss Mexokenynodkosas aptepus, OA - ornbatoLas
aptepus, MNKA - npasast kopoHapHas aptepus, BTK — BeTBb Tynoro kpasi 1esol kopoHapHou aptepun, 3MXA — 3aaHas

Mexokenyaoykosas aptepus. * — p < 0,05.

MbIMU SABJISIIOTCS Pa3nnyua npm co4eTaHnm no-
paxeHuna NMM>KA n OA n NMVIDKA n NMKA c 6onee
yacTbiM NopaxeHmnem y nauneHtoB ¢ OKCI1ST.
TpexcocyaucToe nopaxeHue BbigBieHo B 70
clnyyasdx, 4Jaule BCero 9T0 TakXke co4veTaHume
MMVIXKA, OA n TKA, OOCTOBEPHbLIX pasnmMyuni
mexay nauyeHtamu ¢ OKCIST n OKCBIST
He BbisiBNIeHO. CnegyeT OTMETUTb 3HAYMMbIE NO-
paxeHnsa cTBOMa NIEBOM KOPOHAPHOM apTepumn
(CJ1IKA), koTopble 6b1n BbisiBNEHbI B 33 cny4yasx

M KOTOPbIE CHMTAOTCS TPAANLMOHHO KJIMHNYE-
CKM M MNPOrHoCTUYeckn TaxkenoiMu. lMonHas
okknto3ust CJIKA He BbisiBieHa HM B OOHOM CNy-
yae 1 He BbISIBNEHO OOCTOBEPHbIX pPas3nunyuuii
npPM TPEXCOCYOAMCTOM MOpaXeHun mexany
rpynnamu naumeHtoB ¢ OKCIST n OKCBIST.
B 10 Xe Bpemsi npu BbinoaHeHun KAl B 29
(8,2%) cnyyasix KOpOHapHbIE apTepUN OKa3la-
JINCb COBCEM MHTaKTHbIMMK, B 39 (11,1%) cny-
yaax nopaxeHue Obiy10 meHee 50%.
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Puc. 4. AtepotpomboTtumieckas okkntoaums NMXXA npn OKCIST (a), TOT Xe nauneHT nocne cTeHTnposaHus (0); nopa-
xeHue JIKA npu OKCBIST (B), TOT Xe nauMeHT nocsie CTeHTUpPOoBaHUs ().

CTeHTupoBaHMe BbINOJIHEHO 268 nauneH-
Tam, 4To cocTtaBuno 76,1% oT ymcna BbINON-
HeHHbIX KAI, n3 Hux 115 (94,3%) — aT0 Nnaym-
eHTbl ¢ OKCIST (puc. 4 a, 6), 253 (85,5%) -
¢ OKCBIIST (puc. 4 B, 1).

CTeHTupoBaHMe BbLIMOSIHEHO 7 MauneHTam
C TPOMOONUTUYECKOM Tepanuein, Takum obpa-
30M, 261 naumeHty ¢ OKC BbinoONHEeHO nep-
BnyHoe YKB, y 7 nmaumeHTOB OCYLUECTBIIEH
dapmakouHBa3nBHbIM noaxon. B obwen
CJIOXKHOCTM nmnnaHTupoBaHo 453 cTeHTa, na-
umentam ¢ OKCIMNST — 181 ctent, OKCBIMNST -
272, npy 3TOM pasnuymg B rpynnax no 4mcny
YCTAHOBJIEHHbIX CTEHTOB HEOOCTOBEPHHI
(p > 0,05), KpoMe yCTaHOBKU TPEX CTEHTOB, NX
MMMNAHTMPOBANM 3HAYMMO 4alle naumeHTam
¢ OKCBIIST (p =0,01) (puc. 5). KpoBoToOK BOC-
ctaHosneH go TIMI 11 259 (96,8%) nauneHTam,
HEe yaanocb BOCCTAHOBUTbL KpoBOTOK (TIMI 0)

7 (3,2%) nauyieHTam, NPUYNHONM ABUNOCHL pas-
BUTME cnHapoma “no-reflow”.

B 8 cnyyasax runepkoarynsiumv naumeHTam
MHTpaonepaunoHHO BBOAUICS UHTEMPENNH MO
cxemMe 60JIIOCHO U KarnesibHO B pacyeTe Ha 1 kr
Maccol Tena. I3 opyrmux oCnoXxHeHun BO Bpe-
M$1 onepauuiin HeobxoauMO OTMETUTb TPAH3U-
TOPHbIE HApPYyWEHUsa puTMa: HagXenygoyko-
Basi M XenygoykoBasi akcTpacuctonma y 84
(31,3%) naumeHTOB, aTPUOBEHTPUKYSPHas
6nokaga pasBunacb y 6 (2,2%) nayMeHTOB,
Yy OBYX 3TO noTpeboBano yCTaHOBKN BPEMEH-
HOro 3HOOKapAuanbHOrO 3/1EKTPOKAPANOCTU-
MynsTopa. JKenyaoyukoBas Taxukapauvs BbisiB-
nanace y 9 (3,3%) nayueHToB, Gmbpunnaumns
xenynoykoB — y 3 (1,1%) naumeHTOoB, 4TO NO-
TpeboBano npoBeaeHns 6a3oBOro Komraekca
CepaeyvyHO-NEero4yHon peaHmmMmaumn, BKOYas
nedunbpunnaumio. TpaH3UTOPHAsS FMMNOTOHUS,

AHanns BeneHud rnaumneHToB C OCTPbIM KOPOHaPHbIM CUHAPOMOM Ha 6a3e PervioHasibHOro
COCYaAMNCTOro LeHTPa ropoaCKo KIIMHNYECKOU 6O0JIbHULIbI CKOPOU MEeANLIMHCKOV MOMOLLM



WHTEPBEHLNOHHAS KARAWOJIOMNs

150

132

130

110

90

70

50

OKC OKCNnsT OKCBINST

[ 1 crent [ 2crenta []3ctenta [] 4 creHTa

Puc. 5. KonnyectBO MMNNAHTUPOBAHHbLIX CTEHTOB
B rpynnax nauueHTos ¢ OKC.

noTpeboBaBLUasa KarnenbHOro BBEAEHUSI HOP-
agpeHanuHa, passunacb y 6 (2,2%) naumeH-
TOB, Y 2 NAUVEHTOB MHTPaAONEpPaLOHHO BO3-
HMKNa OCTpasd AbixatesibHasd HE4OCTAaTOYHOCTb,
notpeboBaBLllas WHTyOaUUX U OJINTENbHOMN
BEHTUJIIUMN B YCNIOBUSIX aHECTE3NOJIOrO-pea-
HUMAaLWOHHOIO OTAENEHUS.

JletanbHbin ncxon Hactynun y 19 (4,5%)
nauuenTos ¢ OKC, npu 9TOM B rpynne nauyeH-
ToB ¢ OKCIIST ymepnn 15 (12,3%) naymeHTOB,
B rpynne ¢ OKCBIST - 4 (1,4%) nauuneHTa,
pasnm4us Mexzay rpynnamm BblICOKOA0CTOBEP-
Hbl (p < 0,001) (puc. 6a), ymepan 11 XeHLWMH
1 8 My>X4UMH, pasnnymsa goctoBepHsbl (p = 0,03).
B cpaBHeHUn C rpynnow BbKUBLUMX NALUEHTDI
C neTasibHbIM UCXO40M UMENN 3Ha4YMmo 6onee
Bbicokuin knacc Killip (Il = 10,6%, Ill — 15,9%
nlV - 68,2%) n sHayeHme no wkane GRACE
(129,8 mn 236,8 cooTBeTCTBEHHO, t-TecT
CrtblogeHTta — 7,94, p < 0,001). MegmnaHa Bpe-
MEHM OT Hayana KJIMHNYEeCKOW KapTUHbI A0 ne-
TalbHOro mcxopga coctaBuna 5,9 4, 25% -
1,14, 75% — 18,5 4. JleTanbHbih Ucxon, B 1-e
cyTkn Hactynun y 14 (73,7%) nauymeHToB, 13
Hux 13 (86,7%) naumeHTtoB ¢ OKCIIST. bonee
LeTanbHbll aHanmM3 NeTanbHOCTU B 1-€ CyTkmn
nokasasn, 4to 7 naumeHToB (50% oT ymepLumnx
B 1-e cyTkM) cKoH4Yanucb B nepsble 3 4, 4 13
HUX B TEYEHME NEPBOro yaca u 3 — B Te4eHne
BTOPOro 4yaca. 9Tu gaHHble MOAYEPKMBAIOT TS-
XeCTb rocnutanuanpyembix naumeHTos ¢ OKC.
AHanM3 BbDKMBAEMOCTW C MCMNOJSIb30BAHUEM
KpuBbix KannaHa—Meepa nokasasn, 4To npe-
ONKTOpaMn NeTanbHOro mcxona sBASINCH:
knacc Killip (puc. 6 6), cMelleHne cerMmeHTa
ST, NOBbILWEHHbBIN YPOBEHb TPOMOHMHA, Kpea-
TUHUHA.
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Puc. 6. AHanus BbixmBaemocTu naumeHtoB ¢ OKC
MmeTogom KannaHa—Meiepa B rpynnax. a — OKCIST
1 OKCBIIST; 6 - B 3aBucumocTu oT knacca Killip.

M3 nogBeprHyTbiX CTEHTUPOBAHMIO YMEPU
8 naumeHToB (2,9% OT ymcna CTEHTUPOBAH-
HbiX), 6e3 BMelwaTensctea — 11 (7,3% OT unc-
na He MoABEPrHyTbIX BMELLIATENbCTBY), pas-
nuymsa B rpynnax pgoctoBepHbl (p = 0,018).
JleTanbHOCTb B rpymnne nawuueHToB C Kapano-
reHHbIM LLOKOM, MOABEPrHYyTbIX CTEHTUPOBA-
HUO, cocTtaBuna 57,1% (4 n3 7 nauneHToB),
B rpynne nauneHtoB 6e3 YKB - 83,3% (10 uns3
12 naumeHTOoB).

BbinncaH Ha ambynaTopHOE nevyeHune
401 naumeHT, cpenHee BpemMsa npebbiBaHUS
B cTaumoHape coctaBmno 9,5 = 3,4 gHa. Bcem
nauveHTamM pekoMeHOoBaHO HabnoaeHue
Kapauonora u TepaneBTa B NOJUKIVMHUKE MO
MEeCTY XMUTeNbCTBa, ABOWHAA aHTUTPOMOOLV-
TapHasa Tepanus, ctatuHbl, BAB, MAMN®, aHTa-
FOHUCTbl MUHEPaNOKOPTUKOUOHbIX pPeuenTo-
poB. YacTb naumMeHTOB C MHOIOCOCYAUCTbIM
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MOpPaKeHVEM KOPOHApPHbLIX apTepui Hyxaa-
flacb B MPOBEOEHMN MOBTOPHOIO ONepaTuBHO-
ro BMeLlaTeNnbCTBa B paMkax 3TarnHoOW MHBa-
3MBHON CTpaTernm, Takmx naumeHToB Oka3a-
noce 71, nmpu atom 13 (18,3%) un3 HUX
HY>XXa/INCb B BbIMNOJIHEHUW 2a0PTOKOPOHAPHOIO
wyHTuposaHua (AKLI) v nony4mnmn Hanpasne-
HMe B PervoHanbHbI LEeHTP 0BMaCTHOW KAW-
HuMdyeckon B6onbHUUBI. ExXXeaoHeBHO B pexunme
TENEeKOMMYHUKALWOHHOM CBA3KM MNPOBOAMICS
KoHcunuym (heart team), Ha KOTOPOM aHrno-
rpamMmmbl OLLEHMBANMCL BeOyLWMMKU cneunanmn-
CTaMu pPEervoHa, BKOYasa KapOunoXmpypros.
HeobxooumocTtb AKLL ougHmBanach C yyeTom
OAHHbIX, MOJTY4EHHbIX C UCMOJIb30BAHUNEM LLKA-
nbl Syntax Score 2. 1o TenedoHy ¢ naumeHTa-
MW 1 C KapanoaoraMmm NosIMKINHUK Bblna ycta-
HOBJIEHA CBA3b M NauUMEHTbl BbI3blIBAIMCH Ha
npoBefeHMe OrnepaTtMBHOrO BMeELLATEsNbCTBA.
Takum obpas3om, npoonepupoBaHo 53 nmaum-
€HTa, Npu 3TOM cpegHee BpeMs OT MepBoOw
rocnutanu3aun 4o MNOBTOPHOW COCTaBWIIO
36 = 3,1 goHa. He ocyuwiecTBneH BTOpoOW aTan
5 (7,0%) naumeHTamMm NO NPUYMHE X HESIBKA
B CTauMoHap.

OOGcyxaeHue

CpaBHUTENbHbIVM aHanu3 reHaepHbIX 0COo-
6eHHocTel nauneHToB ¢ OKC noka3biBaeT, 4To
B CpaBHeHUW C EBpONEnckMM pernctpom
OKCBI1ST, npoeegeHHbIM B 2019-2021 rr. (10),
MPOLEHT MY>X4YMH B HALLEM UCCNEOBAHNN HE-
CKONbKO MeHblie (61,9% npotuB 66,2%),
aTaKKe 3Ha4MMO MeHbLLE, YeM B EBponerckom
pernctpe OKCMST 2016-2018 rr. (11), -
71,3%. AHanma BO3pacCTHbIX OCOOEHHOCTEN
naunieHTtoB ¢ OKC nokasbIBaeT, 4TO CpeaHui
Bo3pacT (65,3 = 0,5 roga) He3aHa4Ymmo Gonblue,
yeM B AaHHbIx pernctpa PEKOP/-3 (64,6 + 0,6
roga) (9), a Takxe B eBPOMENCKNX permcrpax
OKCTIIST (62,8 = 12,2 roga) u OKCBINST (Me —
64, 25% — 56, 75% - 73) (10, 11). Hannune
B aHamMHe3se y kaxapix 6 (60,2%) nauneHToB
1n3 10 cteHokapaun pasHbix PK, Tak xe kak u
nepeHeceHHoro OUM (32,7%), cBugeTenb-
CTBYET O BbICOKOW pacnpocTpaHeHHocTn NBC.
HaHHble no nepeHeceHHOMY OMM He3Ha4YMMo
HMXe paHHbix pernctpa PEKOPA-3 (33,6%)
(9), B TO Xe BpemMda 3HA4YMMO BbllLIE OAaHHbIX
eBponenckux permctpoe OKCBIST (26,1%)
n OKCIIST (14,8%). Yucno naumeHToB C ca-
XapHbIM anabeTom (22,2%) Bbille OaHHbIX pe-
rmctpa PEKOPA-3 (18,3%), B TO Xe Bpems
3Ha4YMMO MeHbLle, 4yeM B EBponeinckom peru-
ctpe OKCBIST (37,7%) (10). Tonbko 19,3%
NauveHToOB UMENM Npu rocnmTannsaumm Hop-

MasbHbI UMT, 4TO BbllLE OAaHHbIX POCCUINCKON
nonynauun MexayHapooHoOro perucrtpa
EUROASPIRE V (14,6%) (12). Yucno nauneH-
TOB, KOTOPbIE KYPUJIM HA MOMEHT rocnmtanm-
3auumn, coctaBuno 25,2%, 4TO HEe3Ha4Ynmo
MeHbLue, yeMm B peructpe PEKOPA-3 (27%),
3HA4YMMO MeHblle, 4yeM B EBponeinckom peru-
ctpe OKCIIST (45,7%), HO 3HAa4YMMO BbllUE,
yem B poccuickon nonynsaunm EUROASPIRE V
(19%) (9, 12).

AHanua porocnutanbHOro npuema npena-
paToB MokasblBaeT, 4TO, HECMOTPS Ha TO 4YTO
3HAYUTENIbHOE YUCIO MauMeHTOB UMEoT
B aHamMHe3e NBC un Al, NnpMBEPXEHHOCTbL TEPa-
MMM Ha JOrOCNMTaNIbHOM 3Tane He MOXeT ObITb
npu3HaHa ynoBneTBOpuUTENibHON. MeHee no-
JIOBMHbI NaumeHToB npuHumaloT AC (42,7%),
BAB (43,9%), NAN®d/APA (48,5%), knonnao-
rpenb — TONbKo okoso 19,2% nauueHToB, cTa-
TuHbl — 30,1%. 3TN gaHHble 3HAYMMO nyylle
JaHHbIX, NONy4eHHbIX B peructpe PEKOPA-3,
roe npuemMm AC otmetunu 39% nauueHToB,
BAB - 33%, NAIM®D — 37%, ctatnuHoB — 19%
naumeHnToB (9). locnuTanbHbIM NpMemM gesar-
peraHToB acnmpuHa 1 Kaonuaorpesnss MOXHO
npuaHaTb yaooBneTBopuTenbHbiM (6onee 95%
(cm. Tabn. 3), B TO Xe BpemMs 4yacToTa npuemMa
OPUNNHTBI HE COOTBETCTBYET COBPEMEHHbLIM
pekomeHpauusam (13). 3Haummo 6onee pea-
koe HazHadyeHune BAB, MAMN®, BKK naumeHTam
c OKCIIST obbsicHAeTCS BblpaXEeHHOW TsXKe-
CTbIO COCTOSIHUSI MpWU rocnuTann3aumm, 4To
oTpaxatoT 3Ha4YuMble pasnmumsa B knacce Killip,
a Takke B wkane GRACE.

MepnnaHa BpemMeHu OT Havana CUMMNTOMOB
0O rocnuTanuaauum B rpynne nauueHToB
¢ OKCIIST (5,5 4, 25% — 3 4, 75% - 25,2 v)
B HalleM uccnenoBaHUM HECKOSIbKO 60Jib-
we paHHbix pernctpa PEKOPO-3 (Me — 4,9 y,
25% — 24, 75% — 19,9 4), BpEMEHHbIE AaHHble
naunenToB ¢ OKCBIST 3Haynmo 6onblue, 4em
B EBponenickom peructpe OKC (Me - 6,95 u,
25% - 2,62 4, 75% - 48,4 4) (8, 10). Ctonb
MO34HIOK rocnMTanM3aumio B HalleEM WUCChe-
[LOBaHUN MOXHO OOBSICHUTb BPEMEHHbLIMU 3a-
nep>XxKkamMu, CBA3aHHbIMW C HECBOEBPEMEHHbIM
obpalleHmneM naumMeHToB Nnocfie Havyana Kiau-
Hnyeckon kaptuHbl OKC. 9T0 noaTeBepXxaaeT-
cAa nuTepaTtypHbiMU gaHHbiMU. Tak, A.B. KoH-
LeBasi U COABT. OTMEYaloT, YTO pe3ynbTaThl
OonblLUMHCTBA UCCNEea0BaHUM CBUOETENbCTRY-
0T O TOM, 4YTO OOJbLLIAA YacTb 4OFOCNUTaNIbHO-
ro BPEMEHU NMPUXOAUTCS HA BPEMSA OT BO3HUK-
HOBEHMSI CUMMTOMOB [0 MPUHATUS PELLEHUS
06 oOpauleHnm 3a MeauLUUHCKOW MOMOLLbIO,
4YTO COCTaBNFAET OKOJIO 2/3 O0rocnuTanbHOro
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aTtana (14). BHegpeHne aBTOMaTU4ECKOM CU-
CTEMbI y4eTa BPEMEHHbIX MHTEPBaNoB, Ha Hall
B3NS4, NO3BONMUT YYHLLIWUTb aHaNn3 3aaepxexk
BPEMEHN Ha AO0rocnutanbHOM U rocrnuTasb-
HOM aTanax.

MepnmnaHa BpeMeHn npepb—0ansioH naumeH-
ToB ¢ OKCIIST coctaBuna 51 MuH (25% -
27 MUH U 75% - 1,8 4), 4TO MeHblUe, 4YeMm
B EBponerickom pernctpe OKC (Me — 83 MuH,
(25% — 37 MUH 1 75% — 366 MUH), HO 3HAYNMO
6onbwe y naymeHtoB ¢ OKCBIST, 4yem
B EBponenckom peructpe OKCBIST (Me -
7,54, 25% - 2,34, 75% — 29,8 4) (10). Ctonb
CYLLECTBEHHYIO pPasHMLy MOXHO OOBLACHUTH
6onee no3gHer rocnutTanmMaaymein NnaLMeHToB
¢ OKCBINST, ctabunibHbiIM COCTOSIHUEM, yMe-
PEHHbIM 1 HU3KUM puckom o wkane GRACE.

ConocTtaBnieHne 4acToThbl BbinosHeHns KAl
nauyentam ¢ OKC (84,9%), a Takke ¢ OKCIST
(88,5%) ¢ paHHbiIMu perucTtpa PEKOPA-3
(83%) nokasbiBaeT, 4TO HaLWIX MaUMNEHThI
yauie noaBepralTcs WMHBA3MBHOMY BMelUa-
TenbcTBy (15). BoinonHeHue KAI y nauneHTOB
¢ OKCBI1ST (84,2%) conocTtaBMMO C AaHHbIMU
EBponenckoro peructpa OKCBIIST (83,7%).
Hanbonee yacTtbiMy NpUYMHAMU HEBbLINOJHE-
Hua KAl aBuinCcb NO3OHAA rocnuTanm3aunsd
co cTabunbHbiM TedeHnem OKC, nncbMeHHble
MHPOPMUPOBAHHbIE OTKa3bl, HANMNYME XPOHU-
yeckow 60sie3HMN MOoYeK C BbICOKUM YPOBHEM
kpeaTnHnHa y naumeHtoB ¢ OKCBIIST ¢ HKu3-
knum puckom no wkane GRACE, nonuBaneHT-
Has anneprus, BO3pacTHas XpPyrnkocTb.

CpaBHUTENBHbIV aHaNM3 MHBa3MBHOW CTpa-
Terum nokasals, YTo CTEHTUPOBAHME BbIMOJIHE-
HO nouTn 80% nauneHToB ¢ npoBeaeHHoOM KAT,
4yTO 3Ha4Yumo Oonblle, 4eM B perncrpe
PEKOPA-3, roe nepsmniHoe YKB Obl1s10 BbINOJI-
HEHO 57% MauMeHTOB OT Yucna NPOBEAEHHbIX
KA, B TO Xe BpeMsa (papMakoOMHBA3UBHOM NoOA,-
XO[Q, WCMONb30BaNAICA HaMW 3HAYMMO pexe
(4,8% npotme 16,5% B pernctpe PEKOP/L-3)
(15).

Mpw BbinonHeHUKM KAIM y MHOrMX naumMeHToB
¢ OKC (66,5%) BbISIBIEHO MHOrococyaucTtoe
nopaxeHue, 4YTO 3HAYUTENLHO 3aTPYLAHMIIO
BbIOOpP MHBA3MBHOW cTparteruu, npegrnonara-
IOWEN Kak CTEHTUPOBAHWE TOJIbKO uHpap-
KTCBSA3aHHOW apTepumn, Tak U MOJTHYIO peBacKy-
napusaumio (16, 17). CteHTMpoBaHme Ha nep-
BOM 3Tane TOJIbKO WHPapPKTCBA3aHHOMN
apTepur BO MHOToM Oblf10 0OYCIOBNIEHO TSXe-
CTbIO MALMEHTOB NPU rocnuTanmMaauuu, 3Hauu-
TeNbHbIM YXCIOM MNALMEHTOB C PELNAVBUNPYIO-

e cepaoeyHomn acTMOn, anibBEONSIPHbIM OTe-
KOM Jlerkmx, a Ttakxe KapauoreHHbIM LLOKOM.
MMeHHO OoTek Nerknx n KapanoreHHbIn WoK BO
MHOrOM ONpenenstoT MNPOrHo3 nauneHTOB
c OKC, 0 4yem CBNAOETENLCTBYIOT AaHHbIE PSaa
nccnegoBanun (18, 19). CoBpemMeHHble aaH-
Hble 00 0ObemMe peBacKkynapuaaumm B OCTPOM
nepmopne OKC, OCNOXHEHHOIO KapanoreHHbIM
LLOKOM, PEeKOMeHOYIOT CTEHTUPOBaHME Npwu
rocnmtTanu3aumm TONbKO WHMAPKTCBA3AHHOMN
aptepuu (20, 21).

AHanma rocnmTanbHbIX NCXOO0B NokasbiBa-
€T, 4TO NIeTa/IbHOCTb HE UMEET JINHENHOW 3a-
BMCUMOCTU, ABNFAACh MaKcumanbHon (73,7%)
B 1-e CyTKu, a B Te4EHMe NepBbIX CYTOK B Nnep-
Bble 4yacbl. B Luenom xe rocnutanbHas netanb-
HocTb naumeHToB ¢ OKC coctaBuna 4,5%,
4YTO HUXeE, 4eM B peructpe PEKOPL-3 (6,1%),
npu aTom netanbHocTb nauymeHToB ¢ OKCIST
12,3%, 4TO TakXe HUXe, 4YeM B perncrpe
PEKOPA-3 (14,3%) (9). CpaBHeHne xe ne-
TanbHOCTM C gaHHbiMu EBponenckoro peru-
ctpa OKCIIST (4,4%) nokasblBaeT, 4YTO ne-
TanbHocTb B rpynne OKCIST B Hawem uccne-
O0OBaHUM 3HAYMMO Bbille, B TO Xe Bpems
neTanbHOCTb B Hallel rpynne nauuveHTOB
¢ OKCBIST (1,4%) HEeCKONbKO MEHbLLE, YEM
B rpynne naumeHtoB ¢ OKCBI1ST Eponei-
cKkoro perucTtpa (2,8%). Npegmkropamm BbICO-
KON feTanbHOCTM B Trpynne nauneHTOB
¢ OKCIIST saBnanmcb MHOFoCocyaucToe nopa-
XeHwne, Boicokunin knacc Killip u yactota kapgm-
OrFEHHOrO LWOKa, BbICOKNIA YPOBEHb KpeaTuHa v
rMOKO3bl, NO34HEE NOCTYNJIEHNE, YTO COrnacy-
€TCS C JaHHbIMM psaa nccnengosaHum (22, 23).

3aknio4yeHue

MonyyeHHble OaHHble MNO3BONIAIOT 3aKIo-
YMTb, YTO B MHBA3MBHbIE LLEHTPbI Yallle rocnu-
TaANU3NPYIOTCS MYXUUHbI, XEHLLMHbI 3HA4YNMO
cTaplle n Jauie ymmpatot. HebnaronpusatHbiM
doHoM, Ha kKoTopom npoTtekaeT OKC, asnsaeT-
csa Al nepeHeceHHbii OMMM, XCH, caxapHbii
onabeTt. Bpems oT Hayana KIMHUYECKOW Kap-
TWHbI 4O rocnuTanmM3aumn OCTaeTCst BbICOKUM,
ocobeHHo anga naumeHTtoB ¢ OKCBINST. NHBa-
3MBHblE BMeELLATENbCTBA MNPOBOASATCA Heno-
CTaTO4YHO 4acTo, 0COBEHHO B rpynne naumeH-
TO0B ¢ OKCBIST. OcCTpble OCAOXHEHUS MNpU
rocnmTanu3aumm, OueHMBaeMble MO Kjaccy
Killip, 3Ha4umMmo 4Yauie B rpynne naunmeHTOB
¢ OKCTIIST, kak n npoOrHOCTUYECKNIA UHAOEKC
GRACE, B ntore netanbHOCTb TakXe 3Ha4MMO
BblLLE.
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BnarogapHoctu

ABTOpbI Bbipa)xaloT 61arofapHOCTb KoJsiieram,
OKa3aBLUMM 3HAYMUTESbHYIO MOMOLLb B NPOBEeAeHUN
nccrnenoBaHus, kKapauopeaHumartonoram: MaTkoB-
ckomy C.C., EpmakoBon K.C.; 3aHOOBaCKyNnsipHbIM
xupypram: MeaHoBy H.M., AsusoBy [.D.; aHecTe-
3nonoram-peaHmmartonoram: Mewkoson H.B.,
KanabyxoBo E.B., Ckomopoxosoin  A.A.,
CaxunHon C.10., bytouHnkoBoii M.B., CaxHoOBONE.A.,
BaxmyTtoBy A.A., LWWunbaeson W.A., JNlannHy WN.A.,
Mospkosy B.WN., BepesaHckonm T.U.

Undpopmauuna o KOHPpUKTE nHTEpecos/Ppu-
HaHCUPOBaHUMU: KOHONMKT NHTEPECOB HE 3asABNA-
eTcs.

UHdopmaumua o rpaHTax: paboTta BbiNOSIHEHA
aBTopamMu 6e3 rpaHTOBOM NOAAEPXKKMU.

Abbreviations

AH — arterial hypertension

CABG - coronary artery bypass grafting

BB - beta-blockers

CCB - calcium channel blockers

OMB LCA - obtuse marginal branch of the
left coronary artery

DBP - diastolic blood pressure

DB LCA - diagonal branch of the left coro-
nary artery

PDA - posterior descending artery

PAD - peripheral artery disease

ACEI/ARB - angiotensin converting enzyme
inhibitors/angiotensin receptor blockers

BMI — body mass index

LDL - low-density lipoprotein

UFH — unfractionated heparin

CA - circumflex artery

AMI — acute myocardial infarction

ACVA/TIA — acute cerebrovascular accident/
transient ischemic attack

RCA - right coronary artery

LAD - left anterior descending artery

PR — prothrombin ratio

SBP - systolic blood pressure

LMCA - left main coronary artery

EF - ejection fraction

CKD - chronic kidney disease

CNSLD - chronic nonspecific lung diseases

CTO - chronic total occlusion

CHF — chronic heart failure

HR - heart rate

Relevance

Acute coronary syndrome (ACS) is still one
of the most common conditions seen in the
Cardiac Emergency Unit of emergency hospi-

UHdopmauusa o cobGniogeHun 3TUYeCcKux
HOPM NMpU NpPoOBeAeHun uccrepoBaHusa. lccne-
[O0BaHME BbINOJIHEHO B COOTBETCTBMU CO CTaHOap-
TamMun Hagnexawen knuHuyeckonm npaktmkm (Good
Clinical Practice) n npuHumnnammn XenbCUHCKOM ne-
Knapauumn. NMpoTokon nccnenoBaHnsa He NogaBascs
B OTUYeCKnii KOMUTET, Tak Kak nccnenoBaHue 6b110
HabnogaTenbHbIM, BK/OYaIUCbL BCE MOcnenoBa-
TeNnbHO rocnMTanuampyemMble naumeHTbl. o Bko-
YyeHns1 B MccnegoBaHMEe Yy BCEX YyYaCTHMKOB Oblio
nosiy4eHo MHPOPMMPOBAHHOE COorfliacue.

UHdopmauua o nepekpbiBalOLWMXCA Nyou-
Kauusax: nepekpbiBaloWMXcs nyo6amkaunin HeT.

NUHdopmaumsa o nony4yeHHOM corjiacum na-
LUEHTOB Ha NpoBeAeHne uccnenoBaHus: y na-
LIMEeHTOB ObIfI0 MOJIy4EeHO corflacue Ha npoBeaeHmne
ncecnenoBaHus.

tals (1, 2). The operation hours of hospitals and
hospital units is 24/7 (seven days a week,
24 hours a day), which assumes they constant-
ly receive patients with urgent cardiology con-
ditions and, particularly, with ACS (3). From the
clinical point of view, it is important to catego-
rize ACS patients prior to hospitalization into
patients with acute coronary syndrome with
ST-segment elevation (STE-ACS) and patients
with acute coronary syndrome without ST-
segment elevation (NSTE-ACS) (4). This is pos-
sible with electrocardiography (ECG) per-
formed for all patients at the first medical con-
tact and, if necessary, in cases of challenging
diagnosis, sharing ECG data by phone and
consultation with the physician of the intensive
care unit (ICU) at the cardiac emergency de-
partment (5). All current guidelines on the man-
agement of ACS patients emphasize the impor-
tance of invasive intervention in the shortest
possible time from the clinical manifestations
onset, which is a prerequisite for a more favora-
ble course and outcome of acute coronary syn-
drome (6, 7). One of the methods to evaluate
the current results of patient management,
identify possible problems, and outline ways to
solve them is a observational registry study (8).
Hospital observational registry studies of ACS
allow to evaluate patient characteristics, risk
factors and trends of their development, com-
pliance of therapy and tactics of patient man-
agement with up-to-date standards and rec-
ommendations, as well as to analyze hospital
outcomes and contributing factors (8, 9). The
purpose of this work is to evaluate the present-
day management of patients with ACS in the
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cardiac emergency unit with capabilities of in-
vasive interventions in a multidisciplinary mu-
nicipal emergency hospital.

Materials and methods

The work was performed in the cardiology
department with intensive care unit (ICU) of an
emergency hospital. Patients with ACS were
admitted from two city districts and five region-
al districts (20 to 135 km from the regional
center). All patients with suspected ACS con-
secutivelyhospitalizedin September-November
2023 were included in the prospective study.
The study was conducted in accordance with
the Good Clinical Practice guidelines and the
Declaration of Helsinki principles.

The study involved 418 patients, including
259 men (61.9%) and 159 women (38.1%).
STE-ACS was diagnosed in 122 patients
(29.2%), including 83 men (68.1%) and 39
women (31.9%); NSTE-ACS was diagnosed in
296 patients (70.8%), including 172 men
(58.2%) and 124 women (41.8%). The inclu-
sion criteria for STE-ACS were the presence of
symptoms that gave a reason to suspect ACS:
angina pain for 20 minutes or more, dyspnea,
syncopal condition, circulatory arrest, as well
as ST-segment elevation of at least 1 mm in at
least two adjacent leads or supposedly new
complete left bundle branch block on ECG. For
NSTE-ACS, the inclusion criteria were: angina
pain at rest for 20 minutes or more, new-onset
angina of at least functional class (FC) Il, angi-
na progression to FC lll according to the
Canadian Classification, ST-segment depres-
sion and/or T-wave inversion on ECG, and ab-
sence of ischemic changes.

Analysis of pre-hospital time intervals as well
as the time of intra-hospital routing of patients
was performed using the “Olympus” healthcare
information system. Coronary angiography,
balloon angioplasty and stenting of coronary
arteries were performed in the X-ray operating
room equipped with the Phillips Azurion 7M20
angiography system (in operation since Sep-
tember 2020) of the Interventional Radiology
Unit. All patients signed informed consent
for invasive intervention or refusal of surgery.
The validated GRACE (Global Registry of Acute
Coronary Events) scale was used to assess the
risk of death at the hospital stage; the risk was
considered low when the score was under 108,
medium at 109-140 points, and high at above
140 points.

Statistical analysis was performed using
Statistica 6.1 for Windows and parametric sta-

tistical methods: assessment of normality of
data distribution using Kolmogorov-Smirnov
criterion, Student t-test, mean (M), error of
mean (+xm), standard deviation (£SD). Non-
parametric statistical methods were: median
(Me), lower (25%) and upper (75%) quartiles,
Mann-Whitney U-test when comparing two in-
dependent groups, survival analysis by Kaplan—
Meier curves. In case of insignificant differenc-
es in comparison groups, the obtained p value
was reported; differences with p value < 0.05
were considered significant; in case of higher
differences, p value < 0.001 was reported.

Results

Demographic and historical data for all pa-
tients with ACS, as well as comparative analysis
of patients with STE-ACS and NSTE-ACS are
given in Table 1.

Male patients were hospitalized significantly
more frequently, and female patients were sig-
nificantly older than male patients. A total num-
ber of patients aged 75 years and more was 72
(17.2%), the differences between the groups
were not significant. The mean body mass in-
dex (BMI) in the whole patient sample was nor-
mal only in 19,4% of patients (BMI up to 25),
126 patients were overweight (BMI 25,0 to
29,9), 97 patients had the Class 1 of obesity
(BMI 30 to 34,9), 25 patients had the Class 2 of
obesity (BMI 35 to 39,9), and 9 patients had the
Class 3 of obesity (BMI 40 and more), at that,
the differences between ACS groups were not
significant.

Patients with NSTE-ACS patients were sig-
nificantly more likely to have a history of acute
myocardial infarction (AMI), stable angina, and
congestive heart failure (CHF), at the same
time patients with STE-ACS were significantly
more likely to be smokers (31.7%). Every fifth
ACS patient suffers from diabetes mellitus; dia-
betes was detected more often in patients with
STE-ACS, but the differences between the
groups were not significant. Significant differ-
ences regarding the pre-hospital use of essen-
tial medications were revealed: patients with
STE-ACS more frequently used aspirin, clopi-
dogrel, anticoagulants, beta-blockers (BB), an-
giotensin converting enzyme inhibitors (ACEI)
or angiotensin receptor blockers (ARB), statins,
nitrates, and calcium channel blockers (CCB),
which is associated with a higher incidence of
comorbidity: AMI, chronic CHD, CHF.

Parameters of patients at hospitalization, in-
cluding examination data and laboratory tests
results are given in Table 2.
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Table 1. Demographic and historical data of ACS patients; medications taken continuously

ACS STE-ACS NSTE-ACS Note. BMI - body mass index;
Parameter n=418 n=122 n =296 P AMI - acutey myocardial
Medical history infarction; CHF - congestive
Age, years (M £ m) 65305 | 64.6+1.1 | 657%06 0.24 heart failure; AH - arterial
75 and older, % 20.1 18.2 20.3 0.26 hypertension; ACVA/TIA -
Age, years, males 62209 | 616+1.4 | 62712 | 0.36 acute  cerebrovascular
Age, years, females 71610 | 706+16 | 722412 | 045 aftc'dsnt/gfgs'e”t 'SC.hﬁm'Cl
Males, % 250;61.9 | 83;68.1 172;58.2 | 0.18 ;tzfy isonse: OKD - chronts
BMI, kg/m2, M £ m 29.3+4.7 | 28.8+0.5 29.6+0.4 0.14 kidney disea’se; CNSLD -
AMI, % 32.7 16.9 39.1 0.00™ chronic nonspecific lung
Angina pectoris, % 60.2 33.7 72.2 0.00** diseases; CABG - coronary
CHF, % 39.3 25.2 46.3 0.00** artery bypass grafting; BB —
AH, % 92.7 90.1 94.2 0.14 beta-blocker; ACEI/ARB -
ACVA/TIA, % 11.6 8.4 10.9 0.26 angiotensin converting
Diabetes mellitus, % 22.2 26.8 19.7 0.1 enzyme inhibitor/angiotensin
PAD, % 4.2 3.7 4.5 0.38 receptor blocker. * - signifi-
CKD, % 5.9 7.3 5.1 0.24 cant differences (p < 0.05),
CNSLD, % 5 3.7 5.7 0.25 = (p <0.001).
Smoking, % 25.2 31.7 21.7 0.04*
CAG, % 16.7 12.2 19.1 0.09
CABG 5.9 2.4 7.6 0.08
Family history of CHD, % 17.6 17.1 17.8 0.45
Medications
Aspirin, % 42.7 28 50.3 0.00**
Clopidogrel, % 19.2 24 28 0.00**
Anticoagulant, % 8.4 3.7 10.8 0.031*
BB, % 43.9 19.5 56.7 0.00**
ACEI/ARB, % 48.5 35.4 55.4 0.00**
Statins, % 30.1 13.4 38.9 0.00**
Nitrates 26.4 14.6 32.5 0.00**
CCB, % 8.8 2.4 12.1 0.00**
Table 2. Patient parameters at hospitalization
ACS STE-ACS | NSTE-ACS
Parameter M=SD St. t-test p
SBP, mm Hg. 135.8+£24.4 131.1+30.8 139.2+20.3 2.62 0.00**
DBP, mm Hg. 82.4+13.1 80.2+16.9 84.9+10.1 3.94 0.00**
HR, beats/min 80.8+19 81.6+22 80.4+21.2 -0.32 0.72
EF, % 53.6 +8.9 50.1+6.2 55.2+9.8 3.81 0.00**
Creatinine, umol/L 112.6 £29.1 110.4 £30.2 112.2+28.3 0.52 0.64
Urea, mmol/L 7.6+3.3 79+34 7.2+3.2 -1.52 0.14
Total cholesterol, mmol/L 51+1.7 52+1.1 46+15 -1.63 0.08
LDL, mmol/L 3.1+0.99 3.2+ 1.1 29+0.9 -1.72 0.09
Glucose, mmol/L 6.7+3.8 8.4+54 6.1£25 -4.33 0.00**
Hemoglobin, g/L 134.7£16.9 133.8+18 136.3+17.6 0.62 0.51
PR, % 88.9+12.7 86.4+12.9 90.4+13.7 1.81 0.08
Hematocrit, % 38.2+54 37.6+3.9 38.8+5.5 0.56 0.58
Fibrinogen A, g/L 3.6+0.34 3.5+0.34 3.6+0.34 1.71 0.09
Killip, %
I 53.1 22.2 69.8 - 0.00**
I 34.2 49.1 25.9 - 0.00**
1] 8.2 15.6 2.9 - 0.00**
vV 4.5 13.1 1.4 - 0.00**
GRACE, score 135.6 £43.2 165.9 £42.3 120.4 +£34.9 -8.7 0.00**

Note. SBP - systolic blood pressure, DBP - diastolic blood pressure, HR - heart rate, EF - ejection fraction, LDL - low-den-
sity lipoprotein, PR — prothrombin ratio, M = SD — mean # standard deviation, St. t-test — Student t-test. ** — p < 0.001.
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Fig. 1. Differences in the time of hospitalization of ACS
patients: X-axis — 1 — NSTE-ACS; 2 — STE-ACS.

The mean systolic blood pressure (SBP),
diastolic blood pressure (DBP) and ejection
fraction (EF) were significantly lower in the STE-
ACS population, while the mean heart rate (HR)
was not significantly different between the
groups (p > 0.05). There were no significant
differences between the groups in relation to
urea, creatinine, hemoglobin, total cholesterol

and low density lipoprotein cholesterol (LDLC)
values, while the glucose level was significantly
higher in the STE-ACS population. Acute com-
plications during hospitalization, rated by Killip
classification, occurred significantly more fre-
quently in the STE-ACS population, as a result,
the prognostic index GRACE, in which Killip
class plays a significant role, was significantly
higher in this population (p < 0.001).

The time from the onset of clinical manifes-
tations to hospitalization in the STE-ACS popu-
lation was: median (Me) — 5.5 h, lower quartile
(25%) — 3 h, upper quartile (75%) — 25.2 h;
in the NSTE-ACS population: Me — 25 h, 25% -
11 h, and 75% - 60 h. The differences between
STE-ACS and NSTE-ACS groups are highly
significant: Mann-Whitney U test was 9854,
p < 0.001; NSTE-ACS patients are hospitalized
significantly later (Fig. 1).

The median time from the onset of clinical
manifestations to hospitalization for the whole
urban ACS population was 26 h, 25% — 12.5 h,
and 75% — 72 h. For the non-urban population,
Me was 22 h, 25% was 6.9 h, 75% was 71 h,
thus, the time of transportation to the hospital
for the non-urban patients was even less, de-
spite the distance, but no significant differenc-
es between the patient groups were revealed
(Mann-Whitney U testis 2711.5, p = 0.31).

Table 3. Pre-hospital and hospital administration of medications

L ACS, n (% STE-ACS, n (% NSTE-ACS, n (%
Medication i e A pery il P
Urgent pre-hospital
Aspirin 366 (87.6) 119 (97.3) 247 (83.4) 0.000**
Clopidogrel 251 (60.1) 63 (51.6) 188 (63.5) 0.01*
Brilinta 92 (22.0) 59 (48.4) 33(11.1) 0.000**
Clopidogrel + Brilinta 343 (82.1) 119 (97.5) 221 (74.7) 0.000**
UFH 363 (86.9) 116 (95.1) 247 (83.4) 0.000**
In-Hospital

Aspirin 400 (95.8) 119 (97.6) 281 (94.9) 0.11
Clopidogrel 268 (64.1) 75 (61.5) 193 (65.2) 0.23
Brilinta 125 (29.9) 43 (35.2) 82 (27.7) 0.06
UFH 401 (95.9) 118 (96.4) 283 (95.6) 0.45
Clexane 0(2.4) 2(1.6) 8 (2.7) 0.25
Fondaparinux 3(0.7) 1(0.8) 2(0.7) 0.46
BB 390 (93.3) 101 (82.8) 289 (97.6) 0.00**
ACEI/ARB 367 (87.9) 96 (78.7) 271 (91.6) 0.00**
Diuretics 106 (25.4) 25 (20.5) 81(27.4) 0.11
Inotropic agents 40 (9.6) 29 (24.1) 1(3.7) 0.00**
Nitrates 393 (94.1) 115 (94.3) 278 (93.9) 0.44
CCB 38(9.1) 10 (8.2) 28 (9.8) 0.3
Aldosterone antagonists 150 (35.9) 82 (67.2) 68 (22.9) 0.00**
Statins 404 (96.7) 116 (95.2) 288 (97.3) 0.14

Note. UFH - unfractionated heparin, BB — beta-blocker, ACEIl -

receptor blocker, CCB - calcium channel blockers.

angiotensin converting enzyme inhibitor, ARB — angiotensin
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Fig. 2. Single-vessel coronary artery lesions in ACS
patients, %.

Pre-hospital as well as hospital use of emer-
gency medications is given in Table 3.

STE-ACS patients were significantly more
likely to receive aspirin, clopidogrel, brilinta,
and UFH at the pre-hospital stage. At the hos-
pitalization stage, brilinta was significantly more
frequently used by STE-ACS patients. BBs and
ACEls were significantly less frequently pre-
scribed for STE-ACS patients, which can be
explained by a more severe circulatory insuffi-
ciency, primarily left ventricular insufficiency
required more frequent administration of ino-
tropic agents. Inotropic agents as well as al-
dosterone antagonists were significantly more
frequently received by STE-ACS patients.
Thrombolysis was performed in 7 patients
(5.7% of STE-ACS population), including
5 male patients; median symptom-onset-to-
needle time was 4 h 36 min, 25% — 4 h; 75% -
5 h, at the pre-hospital stage - 5 patients, at the
hospital stage — 2 patients. Pre-hospital throm-
bolysis was performed by paramedic teams
when the patient transportation time to hospital
exceeded 120 min.

There were highly reliable differences be-
tween the groups of patients with STE-ACS and
NSTE-ACS in relation to door-to-balloon time
interval, time from hospitalization to coronary
angiography, Mann-Whitney U test was 1005.6;
Me was 51 min and 6.25 h, respectively,
25% - 27 min and 2.5 h, 75% - 1.8 h and
39.5 h, respectively, patients with NSTE-ACS
were significantly later delivered to the X-ray
operating room.

Coronary angiography (CAG) was performed
in 352 (84,9%) ACS patients, including 108
(88.5%) STE-ACS patients and 244 (82.4%)
NSTE-ACS patients. There were 48 interven-
tions (13.8%) performed via transfemoral
access, 300 (85.2%) via transradial access and
4 (1%) using combined access. Significant ste-
nosis of coronary arteries was detected in 552
cases, with the most common involvement of
the left anterior descending artery (LAD), cir-
cumflex artery (CA) of the left coronary artery
(LCA), and right coronary artery (RCA); in total,
this localization of lesions accounts for 87.7%.
Single-vessel lesions of coronary arteries were
detected in 118 cases, with LAD and RCA being
the most frequently affected vessels (Fig. 2).

The detection of total occlusion of coronary
arteries (Fig. 3a, b), as well as the detection of
multivessel lesions (Table 4) is clinically impor-
tant.

A detailed analysis of significant coronary
artery lesions, as well as a comparison of coro-
nary artery lesions in patients with STE-ACS
and NSTE-ACS is given in Table 4.

The most frequent cases were occlusion of
LAD, RCA and CA, and, as expected, a signifi-
cantly more frequent occlusion of LAD and RCA
was detected in STE-ACS patients. Two-vessel

Fig. 3. Atherothrombotic occlusion of the circumflex artery in STE-ACS (a), circumflex artery after stenting (b).
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Table 4. Prevalence of significant coronary artery involvement in ACS patients

Number of cases, n (%)
Coronary artery p
ACS | STE-ACS | NSTE-ACS
Significant coronary artery involvement
LMCA 33(5.9) 9 (3.5) 24 (8.1) 0.16
LAD 202 (36.6) 99 (38.8) 103 (34.7) 0.24
CA 116 (21.1) 54 (21.1) 62 (20.9) 0.51
RCA 172 (31.1) 87 (34.1) 85 (28.6) 0.18
OMB LCA 18 (3.3) 2(0.7) 16 (5.4) 0.09
PDA 11 (2.1) 4(1.5) 7(2.4) 0.48
Total 552 (100) 255 (100) 297 (100)
Cases of total coronary artery occlusion

LMCA - - -
LAD 60 (41.1) 42 (43.7) 18 (36.0) 0.004**
CA 13(8.9) 7(7.3) 6(12.0) 0.42
RCA 69 (47.2) 45 (46.9) 24 (48.0) 0.02*
OMB LCA 2(1.4) 1(1.0) 1(2.0)
PDA 2(1.4) 1(1.0) 1(2.0)
Total 146 (100) 96 (100) 50 (100)

Cases of two-vessel lesions
LMCA+ LAD 2(2.6) 1(6.3) 1(9.3) 0.22
LAD + CA 29 (36.0) 19 (34.7) 10 (20.6) 0.02*
LAD + RCA 33 (41.3) 22 (38.9) 11 (22.7) 0.01*
CA+RCA 12(14.7) 2(23.2) 10 (18.6) 0.26
LAD + PDA 2(2.6) 1(2.1) 1(3.1) 0.56
RCA + PDA 2(2.6) 1(2.1) 1(3.1) 0.74
Total 80 (100) 46 (100) 34(100)

Cases of three-vessel lesions
LMCA + LAD + CA 10 (14.3) 2(8.0) 8(18.4) 0.38
LMCA + LAD + RCA 8(11.1) 1(4.0) 7 (15.8) 0.14
LAD + CA + RCA 48 (68.3) 23 (80.0) 25 (60.5) 0.15
LAD + CA + PDA 2(3.2) 1(4.0) 1(2.6)
LAD + RCA + PDA 2(3.2) 1(4.0) 1(2.6)
Total 70 (100) 25 (100) 38 (100)

Cases of four-vessel lesions
LMCA + LAD + CA+ RCA 14 (81.3) 4(80.0) 10 (81.8) 0.27
LAD + CA + RCA + OMB 3(18.7) 1(20.0) 2(18.2)
LCA
Total 17 (100) 5(100) 11 (100)

Note. LMCA - left main coronary artery, LAD - left anterior descending artery, CA - circumflex artery, RCA - right coronary
artery, OMB LCA - obtuse marginal branch of the left coronary artery, PDA - posterior descending artery. * — p < 0.05.

lesions were found in 80 cases, of which the
most frequent combination was: LAD and CA,
LAD and RCA, CA and RCA; there are significant
differences for the combined lesions of LAD
and CA and LAD and RCA, which were more
common in STE-ACS patients. Three-vessel
lesion was detected in 70 cases, most often
it was also a combination of LAD, CA and RCA,
no significant differences were found between
patients with STE-ACS and NSTE-ACS. It should
be noted that significant lesions of the left main

coronary artery (LMCA) (usually considered as
severe in terms of clinical manifestation and
prognosis) were identified in 33 cases.
Complete occlusion of LMCA was not detected
in any case and no significant differences
in three-vessel lesion were found between the
STE-ACS and NSTE-ACS populations. At the
same time, according to CAG, coronary arteries
were completely intact in 29 cases (8.2%),
and in 39 cases (11.1%) the lesion was less
than 50%.
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Fig. 4. Atherothrombotic occlusion of LAD in STE-ACS (a), the same patient after stenting (b); LCA lesion in NSTE-

ACS (c), the same patient after stenting (d).

Stenting was performed in 268 patients,
which made 76.1% of the number of performed
CAG, 115 of them were patients with STE-ACS
(94.3%) (Fig. 4a, b) and 253 were patients with
NSTE-ACS (85.5%) (Fig. 4c, d).

Stenting was performed in 7 patients who
underwent thrombolytic therapy, thus, 261 ACS
patients underwent primary percutaneous in-
tervention (PCI), and a pharmacoinvasive ap-
proach was used in 7 patients. A total of 453
stents were implanted, 181 stents were im-
planted in patients with STE-ACS and 272 in
patients with NSTE-ACS, while the differences
between the groups by the number of implant-
ed stents were not significant (p > 0.05), except
for 3 stents, they were implanted significantly
more often in patients with NSTE-ACS (p=0.01)
(Fig. 5). Blood flow was restored to TIMI-3 in
259 patients (96.8%), blood flow could not be

restored (TIMI-0) in 7 patients (3.2%); the rea-
son was the development of no-reflow syn-
drome.

In 8 cases of hypercoagulability, the patients
were intraoperatively administered with integri-
lin by bolus and drip scheme per 1 kg of weight.
Among other intraoperative complications,
it is necessary to note transient rhythm distur-
bances: supraventricular and ventricular extra-
systole in 84 patients (31.3%) and AV block
in 6 (2.2%) patients; in two patients it required
installation of a temporary endocardial pace-
maker. Ventricular tachycardia occurred in
9 patients (3.3%), ventricular fibrillation in 3 pa-
tients (1.1%), which required basic cardiopul-
monary resuscitation, including defibrillation.
Transient hypotension, which required no-
radrenaline drip infusion, developed in 6 pa-
tients (2.2%), acute respiratory failure occurred

AHanns BeneHud rnaumneHToB C OCTPbIM KOPOHaPHbIM CUHAPOMOM Ha 6a3e PervioHasibHOro
COCYaAMNCTOro LeHTPa ropoaCKo KIIMHNYECKOU 6O0JIbHULIbI CKOPOU MEeANLIMHCKOV MOMOLLM



WHTEPBEHLNOHHAS KARAWOJIOMNs

150

132

130

110

90

70

50

ACS
[ 1 stent

STE-ACS NSTE-ACS
M 2stents []3stents [] 4 stents

Fig. 5. Number of implanted stents in patients with ACS.

intraoperatively in 2 patients, which required
intubation and long-term mechanical ventila-
tion in the anesthesiology and resuscitation
department.

Fatal outcome occurred in 19 patients with
ACS (4.5%), including 15 patients (12.3%) in
the STE-ACS group and 4 patients (1.4%) in the
NSTE-ACS group, the differences between
groups were highly reliable (p < 0.001) (Fig. 6a),
11 women and 8 men died, the differences
were reliable (p = 0.03). Compared with the sur-
viving, patients who died had a significantly
higher Killip class (10.6% patients had class I,
15.9% had lll, and 68.2%patients had IV) and
GRACE score (129.8 and 236.8 respectively,
Student t-test was 7.94, p < 0.001). The medi-
an time from the onset of clinical manifestations
to death was 5.9 hours, 25% — 1.1, and 75% -
18.5 hours. Lethal outcomes in the first day oc-
curred in 14 patients (73.7%), including 13 pa-
tients (86.7%) with STE-ACS. A more detailed
analysis of the first-day mortality showed that
7 patients (50% of those who died in the first
day) died within the first three hours, 4 of them
within the first hour and 3 within the second
hour. These data emphasize the serious condi-
tion of hospitalized ACS patients. Survival anal-
ysis using Kaplan—Meier curves showed that
predictors of fatal outcome were: Killip class
(Fig. 6b), ST-segment displacement, increased
troponin and creatinine levels.

Out those who underwent stenting, 8 pa-
tients died (2.9% of the total number of stented
patients), while without intervention 11 patients
died (7.3% of those who did not undergo inter-
vention); the differences between the groups
were significant (p = 0.018). Mortality rate in the
group of patients with cardiogenic shock who
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Fig. 6. Kaplan—-Meier survival analysis of ACS patients
in the following groups: a — STE-ACS and NSTE-ACS;
b — depending on Killip class.

underwent stenting was 57.1% (4 of 7 pa-
tients), and 83.3% (10 of 12 patients) in the
group of patients without percutaneous inter-
vention.

For outpatient treatment 401 patients were
discharged; the average time of in-hospital
stay was 9.5 = 3.4 days. All patients were given
the following recommendations: follow-up by
a cardiologist and therapist in the outpatient
clinic at the place of residence, double anti-
platelet therapy, statins, BBs, ACEIls, mineralo-
corticoid receptor antagonists. A part of pa-
tients with multivessel coronary artery disease
required repeated surgical intervention within
the staged invasive strategy. There were 71 of
such patients, and 13 of them (18.3%) required
coronary artery bypass grafting (CABG) and
were referred to the regional center of the re-
gional clinical hospital. A council of physicians
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(the heart team) via a telecommunication sys-
tem was held daily, where angiograms were
evaluated by leading specialists of the region,
including cardiovascular surgeons. The need
for CABG was assessed using data obtained
with Syntax Score?2 scale. Patients and cardiol-
ogists of outpatient clinics were contacted by
phone and patients were called for surgical
intervention. Thus, 53 patients underwent sur-
gery; the mean time from the first hospitaliza-
tion to repeat hospitalization was 36 + 3.1 days.
The second stage of treatment was not per-
formed in 5 patients (7.0%) due to their failed
attendance.

Discussion

A comparative analysis of the gender char-
acteristics of patients with ACS shows that rela-
tive to the 2019-2021 European NSTE-ACS
registry (10), the percentage of men in our
study is slightly lower (61.9% vs. 66.2%), and
also significantly lower than in the 2016-2018
European STE-ACS registry (11), which is
71,3%. Analysis of the age characteristics of
ACS patients shows that the mean age
(65.3 = 0.5) is insignificantly higher of that
in the RECORD-3 registry (64.6 = 0.6) [9], as
well as in the European STE-ACS (62.8 £ 12.2)
and NSTE-ACS (Me - 64, 25% - 56, 75% - 73)
registries (10, 11). The presence of a history of
angina pectoris of different functional classes
in six out of ten patients (60.2%), as well as a
history of AMI (32.7%), indicates a high preva-
lence of coronary heart disease. The number of
patients with previous AMI was insignificantly
lower than that in the RECORD-3 registry
(33.6%) (9), and at the same time significantly
higher of thatin the European STE-ACS (14.8%)
and NSTE-ACS (26.1%) registries. The number
of patients with diabetes mellitus (DM) (22.2%)
was higher than that in the RECORD-3 registry
(18.3%) and at the same time significantly
lower than that in the European NSTE-ACS reg-
istry (837.7%) (10). Only 19.3% of patients had
a normal BMI at hospitalization, which is higher
than the data for Russian population from the
EURCASPIRE V international registry (14.6%)
(12). The number of smokers at the time of hos-
pitalization was 25.2%, which is insignificantly
lower than thatin the RECORD-3 registry (27%),
significantly lower than that in the European
STE-ACS registry (45.7%), but significantly
higher than for Russian population in the
EURCASPIRE V registry (19%) (9, 12).

Analysis of pre-hospital use of medications
shows that, despite the fact that a significant

number of patients have a history of CHD and
arterial hypertension, adherence to therapy at
the pre-hospital stage cannot be considered
satisfactory. Less than half of patients take as-
pirin (42.7%), BBs (43.9%), and ACEI/ARB
(48.5%), clopidogrel is used by only ~19.2% of
patients, statins by 30.1%. These data are sig-
nificantly better than those from the RECORD-3
registry, where 39% of patients took aspirin,
33% of patients took BBs, 37% of patients took
ACEls, and 19% of patients took statins (9).
Hospital use of disaggregants (aspirin and
clopidogrel) can be considered satisfactory
(more than 95% (Table 3)), while the brilinta in-
take does not correspond to the current recom-
mendations (13). Significantly rarer prescrip-
tion of BBs, ACEls, and CCB in patients with
STE-ACS is explained by severe condition at
hospitalization, which is reflected by significant
differences in Killip class, as well as the GRACE
scale score.

The median time from onset of symptoms to
hospitalization in the STE-ACS population
(5.5h,25% - 3 h; 75% — 25.2 h) in our study is
slightly longer than that in the RECORD-3 reg-
istry (Me — 4.9 h, 25% - 2 h, 75% - 19.9 h);
in the group of patients with NSTE-ACS this
time interval is significantly longer than that
in the European ACS registry (ME - 6.95 H,
25% — 2.62; 75% — 48.4 H) (8, 10). Such late
hospitalization in our study can be explained
by delays in seeking emergency medical care
by the patients after the onset of ACS symp-
toms. This is confirmed by literature data,
so Kontsevaya A.V. et al. noted that the most
studies reported that the majority of pre-hospi-
tal time falls on the interval from the onset of
symptoms to the decision to seek medical help,
which is about 2/3 of the pre-hospital stage
(14). The introduction of an automatic system
of time interval recording, in our opinion, will
improve the analysis of time delays at the pre-
hospital and hospital stages.

The median door-to-balloon time for pa-
tients with STE-ACS was 51 minutes (25% -
27 min and 75% — 1.8 h), which is less than
in the European ACS registry (Me — 83; (25% —
37 and 75% — 366 min), but significantly longer
in NSTE-ACS patients than that in the European
NSTE-ACS registry (Me — 7.5 h, 25% - 2.3 and
75% — 29.8 h) (10). Such a significant difference
can be explained by later hospitalization of pa-
tients with NSTE-ACS, stable condition, moder-
ate and low risk according to GRACE scale.

Comparison of the use of CAG in ACS pa-
tients (84.9%), as well as in STE-ACS patients
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(88.5%) with the data of RECORD-3 registry
(83%) shows that our patients more often un-
dergo invasive interventions (15). Use of CAG
in NSTE-ACS patients (84.2%) is comparable
to the data in the European NSTE-ACS registry
(83.7%). The most frequent reasons for not
performing CAG were late hospitalization with
stable course of ACS, signed informed refusals,
presence of CKD with high creatinine level
in NSTE-ACS patients with low-risk according
to GRACE scale, polyvalent allergy, age-related
fragility.

Comparative analysis of the invasive strate-
gy showed that stenting was carried out in al-
most 80% of patients with CAG performed,
whichis significantly more thatin the RECORD-3
registry, where primary PCIl was performed in
57% of patients who underwent CAG; at the
same time, we used pharmaco-invasive ap-
proach significantly less frequently (4.8% vs.
16.5% in the RECORD-3 registry) (15).

CAG revealed multivessel disease in many
patients with ACS (66.5%), which significantly
complicated the choice of an invasive strategy
involving both stenting of only the infarct-relat-
ed artery and complete revascularization
(16, 17). Stenting of only the infarct-related ar-
tery at the first stage was largely due to the se-
vere condition of patients at hospitalization,
a significant number of patients with recurrent
cardiac asthma, alveolar pulmonary edema,
and cardiogenic shock. It is pulmonary edema
and cardiogenic shock that largely determine
the prognosis in ACS patients, which is sup-
ported by the number of studies (18, 19).
Current data on the extent of revascularization
in the acute period of ACS complicated by car-
diogenic shock recommend stenting of only the
infarct-related artery at hospitalization (20, 21).

The analysis of hospital outcomes shows no
linear dependence in mortality, with the maxi-
mum (73.7%) in the 1st day and during the first
hours of the first day. In general, the in-hospital
mortality of ACS patients was 4.5%, which is
lower than in the RECORD-3 registry (6.1%),
while the mortality of patients with STE-ACS
was 12.3%, which is also lower than in the
RECORD-3 registry (14.3%) (9). Comparison of
the mortality rate with the data of the European
STEMI registry (4.4%) shows that the mortality
rate in the STE-ACS population in our study is
significantly higher, at the same time the mor-
tality rate in our NSTE-ACS population (1.4%)
is slightly lower than in the NSTE-ACS patients

of the European registry (2.8%). Predictors of
high mortality in the STE-ACS population were
multivessel disease, high Killip class, and inci-
dence of cardiogenic shock, high creatine and
glucose levels, late hospital admission, which
is consistent with the data of a number of stud-
ies (22, 23).

Conclusion

The findings suggest that men are hospital-
ized into invasive centers more frequently;
women are significantly older and more likely to
die. The unfavorable underlying conditions for
ACS are arterial hypertension, previous AMI,
CHF, and DM. The time interval from the onset
of clinical manifestations to hospitalization re-
mains long, especially for patients with NSTE-
ACS. Invasive interventions are underused, es-
pecially in the NSTE-ACS population. Acute
complications during hospitalization rated by
Killip class were observed significantly more
frequent in the STE-ACS population, as well as
the GRACE prognostic index, resulting in sig-
nificantly higher mortality.
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OpekTunbHas anchyHkums () — 91O He-
BO3MOXHOCTb BbIMOJIHEHUST NpPeaAcTaBUTENEM
MY>XXCKOro nosa nososoro akta (1). MNpunyuvHbl
MOryT OblTb pasHble: HEeAOoCTaTOYHbIN OObLEM
MOJIOBOr0 OpraHa MyX4MHbI; MOJIHOE AW 4Yac-
TWUYHOE OTCYTCTBME TBEPLAOCTM MOJSIOBOIO YJIEHA;
OTCYTCTBME NPSAMMIHbI YNeHa OJ/151 COBEPLUEHUS
MOSIOBOIro akTa u T.4. PaHee B OTHOLWIEHUN 3TO-
roO COCTOSIHUSI MCMNONb30BaN NATUHCKUIA Tep-
MUH “impotentia coeundi”, noapasymeBaBLLNI
HEeCrnocoBbHOCTb MY>XX4MHbI K MOSIOBOMY CHOLLIEe-
HUIO MO NPUYNHE OTCYTCTBUSA BOOOLLE 1K npe-
KpaweHns [0CTaTOYHOW HanpsXXeHHOCTU Mo-
noBoro unexa (2). OgHako 3TOT TeEPMUH cebd
N3XWN 1 B NOcnegHee gecatuneTue B imtepa-
Type He npumeHsietcd. Ero paccmatpusaioT
YCTapeBLUMM, HETOYHbIM 1 UMEKLM HeEODOC-
HOBAHHO oOcyXxjaluwun noaTekcT. BmecTo
“UMNoTeHUMa” B HacToslEee BpPeMSA UCMOJb-
3yl0T onpeneneHne — “HapylleHue spekunm”
nnn “spektunbHag guchyHkuma”. HapylieHue
3peKkLUnn He CBA3AHO HanpsIMylo CO CNOCOOHO-
CTblO MYX4YUHbI K BbIMOSIHEHMIO CEMAN3BEPXKE-
HUA — asakynaumn. CylwecTByeT MHOIO MPUYMH
HapYyLUEHUS 3PEKLMN, HEKOTOPbIE MPUYUHBI Ha-
pYyLUIEHWNS 3peKumn HeEOOpaTUMBbI.

Mo nmelwmMmMecs CTaTUCTUYECKUM AaHHbIM
B o6Lien nonynsumm MyXCKOro HacesieHus
BCEX BO3pPACTOB pPacrnpoOCTPaHEHHOCTb MMMO-
TeHuun cocTtaBnsaeT npumepHo 50%. Pacnpo-
cTpaHeHHocTb 3] B Poccuiickon depepauun,
no AgaHHbIM Poccuinckoro coobLecTsa yposo-
roB (KnuHunyeckme pekomeHgaumm ot 2023 r.),
coctaBnseT 48,9% cpean MyX4yuH B BO3pacTe
o1 20 po 77 net (3). MHOroueHTpoBOE anuae-
MUOoNorm4eckoe uccnepnosaHue B Poccum ot
2012 r. nokazano, 4to nuwb y 10,1% pecnoH-
LEHTOB, NPUHUMAaBLUNX y4acTue B UccnegoBa-
HUW, OTCYTCTBYIOT Npu3Haku B[, nerkas cre-
neHb 3 onpepensietca y 71,3%, cpegHsas
ctenenb 3 — y 6,6% un Taxenaa CTeneHb —
y 12% (4). B mupe, no pasHbiM OUEHKaM, Mpu-
MepHO 90 MJTH MyX4MH CTpagalrT 3TUM NaTo-
JIOrMYECKUM COCTOSIHUEM Pa3J/INYHOW CTEMEHU
TAXKECTU.

Cnepyet Takke 0co60 OTMETUTb, YTO cpeau
MONIOBO3PENbIX MYXHYMH Pa3HbIX BO3PACTHbIX
KaTeropmi NpuYrHbl UMMNOTEHLMN MOMYT 3Ha-
YUTENIbHO pasnm4yaTbcsl. YacToTa BCTpeYyaemo-

cTn 3, yBenmumBaeTcsi C BO3pacTOM Ha poHe
pa3suTna 3aboneBaHuii, KOTOpble SABASIOTCS
dakTopamu pucka 3, ¢ 2,0% (B BO3pacTHOMN
rpynne ot 40 0o 49 net) 0o 44,9% (B BO3pacT-
Hom rpynne oT 70 oo 79 neT) (5).

O/l cnepyeT paccmaTtpmBaTtbh HE TOMBKO Kak
MeaNLMHCKY0 Ho3onorumio. MNMpobnema vmno-
TEHLMM BbIXOAUT Oaneko 3a npeaenbl Meauum-
Hbl, NPeacTaBnas cobo COBOKYMNHOCTb NCUXO-
JIOrMYECKUX, COUManbHbIX 1 AeMorpaduyeckmx
acnektoB. CnegoBaTenibHO, nsneyexHne ot 3/,
BO-MepPBbIX, 0CBOOOXAAET NALMeEHTA HE TOJIbKO
OT MEAMLMHCKOMN NPOBEMBI, HO U OT NCUXOJO-
rMYECKOWM Harpyskm, BOSHUKLLEN B pe3ysibTaTe
3aboneBaHus, a BO-BTOPbIX, BOCCTaHaB/INBAET
CnocobHOCTb K BOCMNPOWM3BOACTBY MOTOMCTBA
y 9TOr0 YENOBEKA, YTO, B CBOIO O4epeb, UMEET
NonNynsUMOHHOE 3HaYEeHME.

HapylwieHne spekuun — 3T0 CToMKasi Hecno-
COBHOCTb MYX4MHbI COBEpPLUUTb MOJSIOBON akT
B NosHOM obbeme (6). Mpu HopmanbHOM No-
NOBOW OYHKLUMM NOSIOBON akT (4151 MY>XXUUHbI)
COCTOUT M3 MNOJIOBOro BAeYeHusa (nmbungo),
NOOOBHBIX NlaCK HE MeHee 5 MUH, 3pekumu,
BBEOEHMSA MOSIOBOr0 4jeHa, COBEPLUEHUS ae-
CATKOB O PUKLUIA B TEHEHNE HECKOTbKNX MUHYT,
3aBEPLUAIOLLNXCH CEMAN3BEPXKEHNEM — 35IKY-
naunen U BO3HMKHOBEHMEM OLLYLLIEHNST Opras-
ma. OTcyTCTBME KaKoro-mbo KOMMOHEHTA Bbl-
3bIBAET HEBO3MOXHOCTb COBEPLLUEHUS MOJIHO-
LLEHHOrO MNOJZIOBOr0 aKkTa, 4YTO MOCTENEHHO
NPUBOAUT K HAPYLLEHMIO OCTasIbHbIX KOMMOHEH-
TOB MOJIOBOro akta. Hanbonee 4yacTbiM NposiB-
JIEHNe HapyLLeH1si NoSI0BOro akta ObiBaloT Npo-
6/1eMbI C SpEKLMEN NN CEMAN3BEPXKEHMNEM.

YacTo pacctpoincTsa nosioBor GyHKLNMN SIB-
NFI0TCA HE CaMOCTOSATENIbHLIM 3ab60NeBaHNEM,
a pasBMBalOTCA KakK COMyTCTBYKOLLME OPYrUM
cepbe3HbIM 3aboneBaHnaM. Tak, HapylleHune
apeKumn MOXEeT BO3HMKATb NPU 3HOOKPUHHbIX
paccTpoiicTBax, HanpumMep, caxapHom anabe-
Te (OH BbI3blBAET HEMponaTuio); rMrnoroHa-
On3Me (CHUXeHVe YPOBHS TeCTOCTepoHa M3-
3a HapyLWEeHNN GYHKUUK rmnodmnsa nnn anyvek);
YPONOrnyeckmx 3aboneBaHusiX; MOpaxXeHUsax
LLeHTPOB perynsauuy nosaoBbiX GYHKUMA, pac-
MOJIOXEHHbLIX B KOPE TrOJIOBHOrO MO3ra.
HapyweHuns sapekuyn, Bbi3BaHHbIE STUMU NPU-

BackysioreHHasi apekTusibHasi ANCOYHKLMS: COBPEMEHHOE COCTOSIHUE pPobieMebl,
MeTOoAbl ANarHOCTUKU U PEHTr€HIHAOXUPYPIrM4EeCKOro 1e4eHust

YMHaMW, OTHOCAT K OpraHn4yeckmm (3, 7).
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YacTon npuunHon 3/, aBngeTca 60n1e3HeH-
HbiA MOJIOBOW akT, BO3HWKaoWWii nnbo ang
npoHukawouwero, nmMbéo aOnas npuHUMaloLWEro
napTHepa.

OpnHako B 60/bLUMHCTBE cnyyaeB 3/, cBa3a-
Ha C HEPBHO-MCUXMYECKUMWN PaCCTPONCTBaAMM
(HEBPO30OM, HEBPOTUYECKMM COCTOSAAHMEM MPKU
pasnnyHbIx 3ab0NeBaHUsSX, Aenpeccuen n ap.).
OT0 Tak Ha3blBAEMOE NCUXOreHHOE HapyLleHmne
apekumn (8).

30 MoXeT Takxxe NPOABNATLCS Kak MOOOYHbIM
adhbdekT npmema MHOMMX pPacnpOCTPaAHEHHbIX
JlIeKapCTBEHHbIX MpenapaToB: aHTUrMNepTeH-
3MBHbIX; MCUXOTPOMHLIX CPEeACcTB, NOOaBASIO-
WMX LEeHTPaNbHYIO HEPBHYKD CUCTEMY; HEKO-
TOPbIX 3CTPOreHOB; NPOTMBOPAKOBLIX Npenapa-
TOB (9).

Cnenyet 0cob60 OTMETUTb, YTO NCUXOreHHas
N opraHmyeckas MMMNOTEHLUUSA MPOSBASIOTCS
no-pasHomMmy.

KynbTypa cekca BUOOU3MEHAETCS, U BCe
6onblUee KOIMYECTBO NOJIOBbLIX MAp CTPEMSATCS
LOOCTUYb MakKCMMaNbHOW FrapMOHUM BO BCEM —
B TOM 4YuMC/ie U B WHTUMHbIX OTHOLUEHUSAX.
N 3pecb cnegyet ocobo oTMeTUTb, 4To I/,
koTopasa no onpegenenmio BO3 aesngetcda no-
CTOSIHHOW 1M NePUOLANYECKU NOBTOPSIOLLLENCA
HECNOCOBHOCTbIO MYX4YUHblI AOCTUTHYTb U/UNN
COXPaHUTb 3PEKLINIO, AOCTATOUHYIO A5 ycnelu-
HOro NOJIOBOro akTa, BeECbMa CePbe3HO CKa3bl-
BAaETCA Ha KayecCcTBe >XWU3HM MHOrmMx nap.
OunarHos “3/[]”, kak npaBufo, CTaBUTCS Toraa,
Korga MyX4uMHa He crnocobeH nogaepXmBaTb
apekuuto B 6onee 4em 25% nNONOBbIX aKkTOB,
KOTOPbIE OH MbITAETCH COBEPLUNTD.

BblgensaioT ncuxonornyeckyr (MNCUXoreH-
HYI0), OPraHNYecKyto 1 CMeLLaHHyo popmbl 3.

McuxorenHas 3, cuTyaumoHHa, xapakTe-
pu3yeTcsa BHe3anHbIM Hadanom, nepuoany-
HOCTblo. CBsiIzaHa C KakuM-nnMbo MNCUXONoru-
Yyeckmm cTpeccoM. pu BbIpaXXeHHbIX MCUXU-
YECKMX HapPYLUEHUSX MOXHO MNpoOBOAUTL
MCUXOCEKCYasbHYIO Tepanuio, Kak B Ka4ecTBe
MOHOTEpanuu, Tak 1 B COYETAHUUN C OPYrUMU
MeTogamu nedenus. Y monoapix (<40 net) na-
LMEHTOB C ANUTENIbHO MpOTEKaloWen nepsny-
Ho B[] obcnepoBaHMe Yy rncuxuaTpa MOXeT
ObITb 9P PEKTUBHLIM €LLE OO0 NPOBEAEeHUs Ka-
KMX-NMb0o NCCnenoBaHuii Ha HanM4Yne opraHu-
YEeCKMX HapyLieHunn (8).

OpHako GOJBLUMHCTBO MYX4YMH OOBACHSAIOT
npodbnembl ¢ apekuuen (noTeHuuern) MMeHHOo
C opraHu4yeckumMmun HapyweHusamu. LenctBu-
TenbHo, 3/ B psae crny4aeB BO3HMKAET KaK OC-
JIOXKHEHME PA3NYHbIX COMaTUYeckmnx 3abose-

BaHUN. B mnx 4ncno, Kak Mbl yXXe oTmedanu,
BXOOAT caxapHbli anabeT, cocyamncTblie 3abo-
neBaHud, HEBPOJIOrMYECKME PaCCTPONCTBA,
rOPMOHaJIbHble HapylweHus, Guandeckme
TpaBMbl, MEPEOXNAKAEHUS UK 0XOrM B obna-
CTU Masioro Tasa. JlokaszaHa 3aBUCUMOCTb
MEXAy HapyleHUsSMMU NOoJIoBON @YHKLNN
M NJOXOWM OKpYXaloLlen cpenon B MecTe npo-
XXMBAHUA, HANpPUMep Npu BO3AENCTBUM pagua-
LN, XMNYECKUX BelecTB n T.4. Kpome Toro,
HapyLEHMS NOA0BON GYHKUMN MOTYT SBAATLCS
No60o4YHbIM 3P HEKTOM HEKOTOPbLIX JIEKAPCTBEH-
HbIX MpPenaparoB; NOCNeaCcTBUEM XUpPypruye-
CKOW onepaumm n TpaBM B o06lacTu Manoro
Tasa (7, 9, 10).

CyuwiecTByeT pacnpocTpaHeHHoe 3abyx-
neHne, 4yto 3/, HaxoauTCsa B NPSIMON 3aBUCU-
MOCTW OT BO3pacTa. ITO HE Tak — BO3PACT He
SIBNFETCA OCHOBHbIM BaXHbIM (akTOpOM BO3-
HUKHOBEHMS HapyLleHWn noTeHumu. [pyroe
[EN0, 4TO C BO3PaCTOM MMOBLILLIAETCA BEPO-
ATHOCTb MOSB/IEHUS Pa3NNYHbIX OoNne3Hen,
M MMEHHO OHU SIBNAAIOTCH UCTUHHBIMU “BUHOB-
HUKaMnN” BO3HUKHOBEHUSI HAPYLUEHUN MOTEH-
uMmn. Hem ctapLue Mmyx4mHa — Tem 6onee BbICO-
Ka BEPOSITHOCTb HaNMNYUA Y HEFO XPOHNYECKUX
3aboneBaHuin, He CBSA3aHHbIX HAMPSAMYIO C Mo-
noBoOW chepon, HO TPedbyLMX ANUTENbHOIO
(MM NOCTOAHHOI0) MeaKaMeHTO3HOro feye-
HUS. [ng MHOXeCTBa J1IeKapPCTBEHHbIX CPEACTB
XapakTepHO HeraTMBHOE BJIMAHME HA MOTEH-
UM, NpUYEM MeXaHU3Mbl Pa3BUTUSA Takoro
noboyHoro addekTa pas3nuyHbl. Hambonee
yacTo 3/] BbI3blBAETCS BINAHMEM IEKAPCTBEH-
HbIX CPEACTB Ha LLEHTPaJIbHYIO HEPBHYIO CUCTE-
My. Takom MexaHn3M xapakTepeH AOJjisi NMCuxo-
TPOMHbIX N1IEKAPCTB (HENPONENTUKU, TPAHKBU-
nn3aTtopbl, HEKOTOPbIE aHTUAENPECCAHTHI),
MHOIMX FUMOTEH3MBHbLIX NpenapaTtoB (6eTa-
agpeHobiokaTopbl, LeHTpasbHble aapeHOMN-
METUKN), aHTUITMCTaMUHHBIX CPeaCcTB MNepBoro
MoKoJIEHUS (OAndeHrngpamMmH, XaoponmpammH,
knemactuH v gp.) (5, 9). 3noynoTpebneHne
afkoronem, KypeHue, cugaumii obpas >XM3HU
TakXXe HEraTMBHO BAMSIOT HA BPEKLMIO N MOTYT
npveectn K 3.

MaTtodpusmnonorus

OpeKkuns BO3HUKAET B pe3dynbrate AByX OC-
HOBHBbIX YNPaBAsloLWMX MEXAHN3MOB. [1epBbin —
37O pedniekTopHasa 3pekuus, BO3HUKawoulasi
Mpu MPUKOCHOBEHMU K neHucy. OHa ynpaens-
eTcs nepmndpeprnvecKknMmn HepsamMmn 1 otTaenamm
HUXXHEW YacTu CNMHHOIro Mmosra. Bropon — aT10
MCUXOoreHHasa apeKkuusa, KoTopas BO3HUKaEeT
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B pe3ynbraTe 3pOTUYECKMX CTUMYNOB. Ncuxo-
reHHas apekums yrnpaensieTca nMmMOnyYeckomn
cuctemMmonm moara. lNelwepuncTbie Tena 3anosHa-
IOTCS1 KPOBbBIO U BO3HUKAET apekums. Ona pas-
BUTUSA 3peKkuun Takxke Heobxoaum OocTaTouy-
Hblli YpPOBEHb TEeCTOCTepoHa B KPOBMU.
HeBponornyeckne HapylleHus aTux peaxkumi
MOFyT BECTU K MMMNOTEHUMN. Takmm obpas3om,
MMMOTEHLUMNS MOXET BO3HWKHYTb K3-3a pac-
CTPONCTBA FOPMOHAJILHOW CUCTeMbl, 6ones-
HEW HEPBHOMN CUCTEMBbI, HEOOCTATOYHOIrO KPO-
BOCHaOXeHns1 neHmca NmMbo rncuxosiorm4eckux
npo6nem (11).

KnuHnyeckaa gnarHoctuka

[na BbiSsBAEHUS MPUYYH BOSHUKHOBEHUS O/,
HeobXxoaVMO NpoBeAgHME TLATENbHbIX anar-
HOCTUYECKUX UCCNefOoBaHMN, B TOM 4uche,
C LENbI0 MCKITIYEHUS WX NOATBEPXAEHUS
TakMX CEPbE3HbIX 3a60NeBaHNN, Kak caxapHbli
anabeT, rmnoroHaamam, rnpoaakTMHomMa u ap.
YneTpassykoBoe uccnepoBaHune (Y3U) (dpap-
Makogonnaeporpaduss CcocynoB MONOBOro
YJsIEHA) NO3BOJNISIET OLLEHUTb YPOBEHb KPOBOTO-
Ka B MELWEepUCTbIX Tesax MOJIOBOr0 YJ1EeHa;
onpenennTb BeIMYMHY BEHO3HOINO OTTOKA; Ha-
n4me u CTEeNeHb aTepockiiepo3a COoCydoB;
pybueBaHUs WUAW KaNbUMHO3a 3PEKTUNIbHOMN
TKaHu. C uenblo M3y4eHUs MOTEHUMANbHbIX
BO3MOXHOCTEW YNydLLEHUS 3PEKTUITbHOM PYHK-
LMN MOXHO ucnosnb3oBaTb Y3 nocne BeBene-
HUA MaUMeHTy NpenapaTos, BbI3bIBAIOLLMX SPEK-
umio (nanaesepwuiH, annpoctagun m T.n.). Mpn
aTOM cliegyeT udyyaTb Aunataymio COCyaoB
N N3MEPSIOT KPOBSAHOE OABfIEHMSA B COCyOax
MoOsIOBOro 4seHa. [lonydeHHble pesynbraThl
HEOOXOoAMMO COMOCTaBNATb C pe3ynbratamu,
MOJTY4EHHBLIMM MPU UCCNEA0BAHUN YSleHA B He-
3permpoBaHHOM CcOCTOsAHMN (12, 13).

Ewe ooHMM 3dEPeKTUBHbIM METOOOM UC-
cnegoBaHUSA 9PEKTUNbHOM (QYHKUMKM  4YiieHa
SABNAETCHA KaBepHO30rpadusa — peHTreHosorv-
4yeckoe wuccrefoBaHme, Npu MCnosb30BaHUN
KOTOPOro noJjlydaloT PEHTrEHOBCKME CHWUMKM
9pPErMpoBaHHOrO NOJIOBOro 4YjleHa B HECKOJlb-
KX NPOEKUUAX NOCAe BBEAEHUS B HEMO PEHT-
reHOKOHTPACTHbIX NpenapaTtoB. KaBepHO30-
rpadurs NO3BONSET BbISBASATb BEHbI, MO KOTO-
PbIM  OCYLLECTBAAETCS  MaToOJIOrU4YeCcKuin
BEHO3HbIV OTTOK KPOBW MPU BEHOreHHon 3.
Takke npu kaBepHo3orpadmm BO3SMOXHO OLe-
HUTb CTPYKTYPY MNELWEPUCTbIX Tes MOoJI0BOro
YsieHa, HaM4Me B HUX O4aroB CKieposa vau
aTpoduu, a Takke Onswek B ciydae 605e3Hm
MenpoHn.

TecTupoBaHue MHHEpBaUuun

NnoJIOBOro YJjieHa

C uenbto onpepenenHns GyHKLNOHaNbHOIO
COCTOSIHUSI MHHEepBaL MK NMOJIOBOrO YieHa npo-
BOOAT TecTupoBaHue OynbOOKABEPHO3HOro
pednekca. Bpay cxrmaeT rosioBky yneHa, 4to
B HOPME O0/KHO MTHOBEHHO BbI3blBaTb COKpa-
LeHve aHyca. Bpay npoBepsieT Hanm4ume aToro
pednekca, Habnoaas 3a CokpalleHeEM aHasb-
HOro cduHkTepa AMbo nanbnupys cPUHKTEP
nanbuem. Ecnm ectb nogo3peHue Ha nopa-
XeHMe HepBa WM Ha gmabet, npoBoasTCS
crneumanbHble TECTbI, NpoBepsatoLme OyHKLUMIO
HepBa. Y 340pP0OBOr0 MyX4MHbl BO BPEMS CHa
Nnepuoanyecky BO3HUKAIOT HOYHbIE 3PEKLUU.
9TO cnyyaeTcs NpPUMEPHO MNATb-LeCcTb pas,
0CcoOeHHO BO BpeMs napagokcanbHOro cHa.
OTCyTCTBME HOYHbBIX OPEKLMI YKa3bIBAET HA CY-
LeCcTBOBaHVE y naumeHTa npobnem nnbo ¢ nH-
HepBaumMen dyneHa, NMbo ¢ ero KpoBoobpaLle-
HMeM. CyllecTBYIOT METOAMKM, NO3BOMISIOLLME
PErNCTPUPOBaTb HOYHYIO 3peKkumio. ITO OCy-
LLEeCTBNSAETCA NpPW MUCNOJIb30BAHUUN YYBCTBU-
TENbHOro AaTtymka, NPUKPENJIEHHOMY K YJIeHY.
BroTeH3nomeTpumsa NO3BONSIET OLLEHUTb YYBCT-
BUTENIbHOCTb NEeHMca N COCTOSAHNE ero MHHepP-
Bauuio. MpUHUMN ANarHoOCTUYECKOro nccneno-
BaHMS OCHOBAH Ha ornpeaeneHnn ypoBHs peak-
uMm 4yneHa Ha Bubpauuto. CHuxeHue
YYBCTBUTEJIbBHOCTU 4JiieHa K BUOpauUnM MOXET
yKasblBaTb Ha TO, YTO HapyLleHa ero MHHepBa-
umMs. STo MOXeET ObITb CNeACTBMUEM CaxapHOro
omabeTta, HeBpoONaTUM UM CTapeHNa OpraHn3-
ma (7).

MpepynpexaeHne BOSHUKHOBEHUS

HapyLUeHns 3peKunmn

C uenbio npenynpexaeHns BO3SHUKHOBEHUS
3/, HeobxoAMMbIMW YCNIOBUAMU ABNSIIOTCS:

+ 300pOBbLI 06pa3 XM3HU, NpaBUbHOE
N perynsapHoe nutaHune, 3aHATUEe CMOoPTOM,
ClieXXeHVE 3a CBOVIM 340POBbLEM;

+ 0TKa3 OT KypeHus 1 3noynotTpebnenus an-
Koronem (a nyyile — nosiHbIn 0TKas OT ero yno-
TpebnenHus), He ynoTpebneHmne HapkoTUHECKUX
npenapaTos;

* NPMMEHEHNE MEOUNKAMEHTO3HbIX CPEACTB,
CMNOCOOHbIX BbI3blBaTb HapPYLUEHWNE 3PEKLUN,
TONIbKO CTPOro Mo Ha3Ha4yeHMio Bpada MU COo-
rMacHO MHCTPYKLUMUSAM MO UX MPUMEHEHNIO;

+ n3beraTb OINTENBHONO BO3OEpPXaHUs OT
MOJZIOBOrO akTa Mpu HaaAnuyum XenaHusa Tako-
BOro. MNMpu oTCyTCTBUM BO3MOXHOCTW peanu3aa-
LMK 9TOr0 XeNaHus ¢ NapTHEPOM NPUOErHyTb
K MacTypbauunmn ¢ aakynsaumen;

BackysioreHHasi apekTusibHasi ANCOYHKLMS: COBPEMEHHOE COCTOSIHUE pPobieMebl,
MeTOoAbl ANarHOCTUKU U PEHTr€HIHAOXUPYPIrM4EeCKOro 1e4eHust
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* B Clly4ae, ecnm Bbl NOSy4nnn TpaBmy 00-
flacTu Masioro Tasa, NPOMEXHOCTU, Heobxoaun-
MO MPOWTM 06a3aTeNlbHO KOHCYLTALMIO Y YPO-
nora. KoHcynbtauma y yposiora HyxHa Takxe
B TE€X Clly4asx, Koraa Bam npeactonT onepaums
Ha Manom Tasy, a Takxke ecnn Bbl OOJbHbI
caxapHbiM OnabeToM MU TMNEepPTOHUYECKOWM
001e3HbIO.

JleyeHue HapyLLEeHU 3peKunumn

MpucTtynas k nevyenumio 3, HeobxoaAUMOo Ha-
YaTb C MO3UTMBHbIX MBMEHEHWIN B 0Opa3se Xunsa-
HU (Hanpumep, 6POCUTb KYPUTb 1 3aHUMATbCS
dU3NYECKNMU yNpaKHEHUAMN).

Ona nedyeHnsa 3, ncnonb3ylOT pasdHble Me-
TOAObl JIEYEHUS B 3aBUCUMOCTM OT NPUYUH BO3-
HUKHOBEHMS 9TOr0 COCTOSAHUS.

HauunHas co cpeHMX BEKOB Bpayn n papma-
LEeBTbl NpeanpuHMMan nonbiTKM COo34aBaTthb
npenapartbl 4J15 Ie4HEHUA HapyLLUEeHNIN 3peEKLUN,
oaHako addekTUBHbIN npenapaT Obin paspa-
6oT1aH nuLb B cepeanHe 1930-x ronos. B nanb-
HEMWeEM NOSAB/IEHNE HOBbIX JIEKAPCTBEHHbIX
CPEACTB OTKPbIBAJO AOMNOJSIHUTENbHbIE BO3-
MO>XHOCTU BO3AENCTBUS HA MOJSIOBYIO DYHKLMIO
yenoeka. B ocob6eHHOCTM 9TO KacaeTcs npe-
napara cungeHadwun, nocsie BHeEOPEHUSA KOTO-
POro B KIIMHUYECKYIO NpakTuky B 1990-x rogax
NOSABUJINCb HOBbIE MEPCMNEKTUBHbIE BO3MOXHO-
CTU NedYeHnss HapyLUEeHWIA IpeKLnn.

Ha cerogHswHWMA geHb Hamnbonee pacnpo-
CTpaHeHHbIMWM NpenapaTtamu, obnagarwmmm
neyebHbiMm addekTom npu B[, aABng0TCA
aKTUBHbIE MHITMOUTOPLI pochoanacTepasbl Na-
Toro Tuna: Bwarpa, AwuHamuko, Cunanuc,
Nesutpa (14). AHanornyHbiMm apdekTomMm obna-
OaloT npenapaTtbl, N3roTOBJIEHHbIE HA OCHOBE
pacTUTESIbHbIX BELLLECTB: XXEHbLUEHb, 9BPUKOMA
ONVMHHONUCTas. B kKNMHM4Yecknx pekomMmeHaaum-
sax Poccuiickoro obuiecTsa yposioros npensio-
XeHa cxema HasHayeHust UHFroNTopoB pocdo-
anacTtepasbl 5-ro Tvna “no TpeboBaHUD”, Npu
3TOM OTMeYeHa obuiasa NonoXmTenbHasa anHa-
MUKa B3PEKTUNIBHON DYHKUMU Ha (DOHE pery-
napHoro npuema cungeHaduna yepes 24 Hep,
Tapanadpuna yepes 12 Hen, BapaeHadpuna ve-
pe3 12 Hen. MexaHU3m “npoasieHHoOro” aewn-
CTBUSA peanni3yeTcsa 4epes BAusHUE npenapa-
TOB OAHHOW rpynmnbl HA CUCTEMY OKCUAa a3oTa
3HOOTENNA KaBEPHO3HbIX Tesl, WHrumbuTopbl
dochogmacTepasbl OrpaHuUYMBalOT pacnag
UMKINYECKOro ryasamHMoHodoceara, 4To Bbl-
3blBaeT paccnabneHve rnagkor MyckynaTypbl
KaBEepPHO3HbIX apTepuin U ycunmeaeT MNPUTOK
KPOBU K KaBEPHO3HbIM TeflaMm, 4YTO, Kak cnep-

cTBME, cNocobCTBYET pa3BuTUo apekumn (15).
Haunbonblunin nHTepec kak npenapart, oka3bi-
BalOWMIA BNVAHNE Ha 3HOOTENMNAJIbHYIO QYHK-
uMio, NnpencraensgeT Taganaduna 3a CHeT 3Ha-
YnTenbHO Gonee OAUTENBHOrO nepuopa Aen-
ctBua (36 4 npotme 12 4 y cungeHadpwuna). B
nutepaTtype npencTaBieH0 HECKOJIbKO KITMHU-
YeCKUX wunccnenoBaHuWii, roe CpaBHUBANUCH
rpynna naymMeHToB, NpuHUMaiowada Taganapmn
no TpeboBaHMio, 1 rpynna NauneHToB, MPUHU-
mMawwaa Taganadun perynapHo. Wccneno-
BaHUS OEMOHCTPUPYIOT, YTO PErynsapHbIr Npu-
€M COMpoOBOXOAETCA MNOBbILLEHNEM 3P Pek-
TUBHOCTM JIEYEHUS N OOCTMXEHMEM OonbLuen
“ecTecTBEHHOCTU”, CMOHTAHHOCTW MNONIOBOW
XnsHm (16, 17). Y ~10-20% naumeHToB, and
KOTOPbIX cxema “rno TpedoBaHunio” Obina Head-
dekTMBHA, Oblna 3aperucTpupoBaHa MoAOXM-
TefbHas OMHaAMMKa NpU PerynsapHoM npueme
Tapganaduvna (18). HenpepbiBHbIV NpuemM cunoe-
Hadwuna B TE4EHME roga ConpoBOXAASICA CoXpa-
HEHNEM 3PEKTUNBHOM (OYHKLUMM NOCNE OTMEHDI
npenapara B Te4eHne ogHoro mecsua (19).

B neyeHun 3] ncnonb3yloTca Takxke Takme
MEeTOoAbl, KaKk MHbEKLUUN B MOYENCNyCKaTeslb-
Hbll KaHan npocTarnaHgMHOB rpynnel E, a Tak-
XEe MHBbEKLUUWM B MELLEPUCToOe Teno MOJSI0BOro
yneHa nanaBepuHa, annpocraguna u T.A.
PesynbTaTMBHOCTb AAaHHOM Tepannm CoOCTaBs -
eT okono ~85%, HO CTOUT OTMETUTb YacToTy
BO3HMKHOBEHNS MOBOYHbBIX 9P PEKTOB: MPOSOH-
rmpoBaHHas apekums B 11% cnyydaes, npua-
nmam B 1%, 60nb B nonoBomM 4yneHe B 50%,
dnbpo3 KaBEPHO3HOM TKaHN B 2% (2).

MprMeHsalT Takke BakyyMHble YCTPOMCTBA
0N yIAyydlWeHnsa 3pekumm MNOoSI0BOro 4ieHa
M HU3KO3HEPreTUYECKYD YAAPHO-BOJHOBYIO
Tepanuio. locnegHun MeTod, OCHOBaH Ha BO3-
nDencTemn cnadbblx aKyCTUYECKUX BOJTH Ha BHY-
TPUKNETOYHbI 0OMEH okcuaa a3oTa (2).

B neyenunn 3 BaXXHbIMU ABASIOTCA TakxXe
rncuxorepanus n Mmaccax.

Ocoboe mecTo B nevyeHun 3, 3aHMmatoT co-
CyauUCTble Oonepauun Ha MoJSIOBOM 4jleHe, Ha-
npaBfieHHblE MO0 HA yMEHbLUEHNE BEHO3HOMO
OTTOKa, MO0 Ha yBENNYEHME apTepuanbHOro
MpUTOKa KPOBM (pe3ekuuss OOopCasibHOM BEHbI,
3HOoBacKynsgpHas amMboansaums neHuasnbHbIX
BEH, pPeBacKynsipu3auus KaBepPHO3HbIX Tes MNo-
NIOBOrO YJEHa, XUpPypruyeckass Uianm pPeHTreH-
3HOOBacK/ISpHasa peBackynsapusaums dacceriHa
BHYTPEHHUX NOAB3A0LLHbIX apTepuit). K coxa-
NeHuno, crnenyet OTMETUTb, YTO 0 HACTOALLEro
BPEMEHWN Npoueaypbl Kak peBacKynspusauum
apTepuanbHOro KpOBOCHAOXEHUs MOSI0BOro
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yneHa, Tak 1 aMOoNM3aLmMn ero BEH He Mosyyu-
IV LUMPOKOrO MPUMEHEHUNS B CUITY KpalrHe He-
BbICOKOW MX 3(PPEKTUBHOCTU. Jlnb B O4YEHb
penkux cnydasax apdekT OT HUX COXpaHseTcs
ponble ogHoro-gpyx net. OgHako nouck
B 9TOM HanpasJ/ieHUM NPOOOJIKAETCS.

B Tex cnyyasx, korga apdekTta nedeHuss He
LOCTUralT NepeymncrieHHbIMU MeTogamm, nNpu-
6eraioT K METOA4AM NPOTE3MPOBAHMSA NOJIOBOIO
yneHa (pannonpore3npoBaHmne). ITOT MeTon,
Jle4eHUsa UCNONb3YETCSH B TE€YEHME MNOCAegHUX
HECKOJIbKNX OECATUIETUN N 3apPEKOMEHAO0BAN
ceba appekTnBHbiIM. OH 0COOO LieHEeH B Tex
cny4yadx, Korga gpyrve metodbl JlIeYeHusa He
NMPUHOCAT Xenaemoro peaynbrata. Panno-
MpPoTEe3bl MMEIKOT Pa3HYK KOHCTPYKLMIO U OTN-
4alTCH NO CTENEHU CIIOXHOCTW:

1. lMnactnyeckme nporteanl. NpencrasnsoT
coboV apMUPOBaHHbIE (HANPMUMeEpP, BUTOM Me-
Tanan4eckom rMpoBOJZIOKOW) CUIIMKOHOBbLIE
CTepXHW. Takas KOHCTpykuust obnagaeT “na-
MSATbIO”, 4TO NO3BONSET NPMaaBaTb NONOBOMY
yneHy Tpebyemoe nonoxeHune. OTO YCTPOIi-
CTBO MO3BOJIIET OOCTUraTb IPEKUUM MEHUCA
MyTEM BbIMPSMJIEHNS, @ NOCNE NOJIOBOro akTa
BO3BpAaLLEHNEM €ro B CMOKOMHOE COCTOSHME.
CyuwiecTBylOT Takue dannonportesbl, kak AMS
Spectra, Coloplast Genesis, n Promedon Tube.

2. HaayBHble, wnan ruapasandeckue, rnpo-
Te3sbl. MNpencTaBnsatoT codoi Nosible CUTNKOHO-
Bble TPYOOUKU, cogepXKallme BHYTPU XXNAKOCTb.
TpyboukM NoacoeaMHEHbl K MOMMNe, KOTOPYIO
nyTeEM XUPYPrmyeckoro BMELLATENbCTBA pas-
MELLAOT B MOLLIOHKE, pe3epByap C XMNOKOCTbIO
pasMeLLatoT 3a JIOHHOWM KOCTbIO PSAOM C MOoYe-
BbIM Ny3blpeM. s HACTYNNEHUSA 3PEKLNN He-
00X0OMMO HECKONIbKO pa3 CAaBUTb MNOMIY,
B pe3ysibTaTe 4Yero XuOKoCTb YCTPEMSETCS
B CTEPXXHU M HacTynaeTt apekuma. lNocne 3a-
BEpPLLUEHMS MOJIOBOro akta XuOKOCTb O0JKHA
ObiTb BO3BpaLLleHa B pe3epByap NyTeM Haxa-
TUS KHOMKW, OTKPbIBAKOLLLEN KanaH (pacrnono-
XXeHa psooM € rnomnon), B pesynbrate 4yero
MOJIOBO 4NneH BO3BpallaeTca B CMNOKOMHOE
cocTosHue. AToT BUA, dannonpoTe3oB Hambo-
nee ©®uM3nNONOrM4yeH, Mo3BONFeT MOJHOCTbLIO
BOCCTaHOBUTb UHTUMHYIO XXN3Hb U AT MEHb-
LIEe OCJIOXHEHMNM. Takme npoTe3bl Ha3biBAlOT
TPEXKOMMOHEHTHbIMU (CTEPXHM, NomMna, pe-
3epByap). TPEXKOMMOHEHTHbIE MPOTE3bl Ha
CEerogHALWHNN AeHb ABNAIOTCA NPeanoyTuTeb-
HbiIMW MpyY npoBefeHnn GannonnacTukn.
Onepaums No nx yctaHOBKE CNOXHast U KpONoT-
nmeas, TpebyeT OT xmpypra-ypoJsora onpege-
JIEHHbIX HABbIKOB 1 YMeHUI (7).

Mcuxonornyeckun pakTop

B passutum 3[4

CyuiecTtByeT ncmxonormyeckas (MCMxXoreH-
Has), opraHmyeckas n cmewanHasa dS/. Ecnn
paHblle OCHOBHOW MNPUYMHOW BO3HUKHOBEHUS
Bl cumTanu pasnnyHble MNCUXONornyeckue
npo6aembl, TO B HACTOSILLEE BPEMS MHEHME U3-
MeHunocs. [JokasaHo, 4yto 3/, B 80% cnyyaes
VIMEET OpraHnyecKkylo npmpoay M MOXET BO3-
HMKaTb KakK OCJIOXXHEHME pPas/INYyHbIX COMaTU-
yeckmx 3aboneBaHnin. BONbLUIMHCTBO MYX4UH
CKJIOHHbI CMUCbIBaTb Heydaynm B MOCTENU Ha
cTpecc, npobsembl Ha paboTe UM B CeMbe,
YCTanocTb, OTCYTCTBME BnevyeHusi. Ha camom
nene 3/ 4YNCTO NCUXOSIONMYECKYHO (MCUXOreH-
Hyt0) npupoay nmveet nmwb B 10-20% cnyyaes.
JocTtaTo4HO 4aCTO BCTpEYaeTCs CMELUaHHbIN
Tmn 3. HeECOMHEHHO BEPHO OOHO, @ UMEHHO
TO, 4TO BCE PA3HOBUAHOCTWN JAHHOM NATONOrmm
TPebyYOT NPUCTANbHOr0 BHUMaHUS, MEOULMH-
CKOI N NCUXONTIOrMYECKOM NOMOLLA.

XapakTepHbIMU NpM3HakamMm oasa NCUxoreH-
HoM O[] aBna0TCS:

* MPUCYTCTBME HOYHbIX CMOHTAHHbIX 3pPEK-
LniA;

* Npo61eMbI C 9peKLMEN HOCAT aNM3oanyec-
KNI XxapakTep;

* BOCCTAQHOBJIEHME HOPMasIbHOMN 3peKkummn
nocne ycTpaHeHus BHeLLHel NpobieMsbl;

+ BHe3arHoe Havaso 3aboneBaHus;

* Hann4me Npobaem BO B3aMOOTHOLLEHMAX
C MOJIOBbIM MNAPTHEPOM.

Ona OonblUMHCTBA JiOoOen cekcyalbHble
B3aMMOOTHOLLEHUSA NPeacTaBNAlOT cOO0M 04eEHb
OeNnKaTHY0 TEMY, MO3TOMY MY>XXYMHBbI, CTpada-
OLLME HAPYLLEHVNEM 3PEKLNU, CTPEMATCS 00b-
SICHUTb Npo6eMy BHELLHMMW pakTopamm, 3a-
yacTylo BOOOLLE nNbiTAlOTCA €€ CKpPbITb.
HecmoTps Ha To 4To B 95% cny4vaes 9/, nsne-
yumMa MeauKaMeHTO3HO, Masloe KOJMYECTBO
MY>XYUH, UCMbITbIBAIOWMX TPYAHOCTUN C MOTEH-
umen, obpalialoTca 3a NevYeHMem K Bpauyy.
PasHble nccnegoBaHus NpuMBOAAT pasHble No-
Kkaszatenu obpawaemMocTn K Bpadam-crneuma-
nucTtam ¢ npobnemont 3, HO OHW HE NPEBbI-
watoT 50% oT npeanonaraemMoro Konmyectsa
naumeHToB C AaHHoM natonormen (20, 21).

CyuiecTByeT psn noBeaeHYecKux MnpusHa-
KOB, KOTOpbIE MO3BOMIAIOT CAenaTb npearnono-
XXEHUEe, YTO MYyX4YMHA UCHMbITbIBAET TPYOHOCTMU
C NoTeHuueln, gaxe ecninm OH caM MbliTaeTcs
nenartb BUA, YTO BCE B NOPSOKe:

* MYXYMHa MO PasHbIM NpUYnHam nsberaet
MOJSIOBbIX KOHTAKTOB (MNO34HO NPUXOANT OOMOWN,
CCbIIAEeTCSH HA yCTaNOCTb, FOI0BHYIO 60/1b 1 T.N.);

BackysioreHHasi apekTusibHasi ANCOYHKLMS: COBPEMEHHOE COCTOSIHUE pPobieMebl,
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YpeTpanbHasa
apTepus

g

BHyTpeHHsas
nonoeas apTepus

ApTepus NyKOBULbI
rMoJsI0BOrro YjieHa

ApTepun, ornbatoLime
newepuncTbole Tena
(okpyXxatLuime aptepumn)

Puc. 1. AHatomus apTepuanbHOro KpOBOCHAOXEHUS
stroenie-polovogo-chlena-risunok.html

* HUKOrga He 4ABNSIETCS MHULMATOPOM MO-
JIOBOro akTa;

* UFHOPUPYET HaMeKku UM NpsMble Npepa-
JNloXeHus.

Momoyb NpeogoneTb NcUxonornyecknin d6a-
PbEP MYX4YMHE MOXET ero nosioBoOW napTHep,
ogHaKo 3apPeKTUBHbIE METOAbl 1eYEHUST CMNO-
cobeH onpenennTb ToNbKO Bpay. [is Toro 4to-
Obl NPUHATNE PELLUEHUS HA BU3UT K Bpavy Ob110
nerye, cywecTByloT 6ecnnaTHble ropsa4yune
JIMHUN N OHNANH-KOHCYNbTaUuK, roe Ksanmou-
LMpPOBaAHHbIE CNEeUVanmMcTbl aHOHMMHO OTBEYa-
IOT Ha BOMpPOCHI, Kacawwyeca 3, 1 MeToaoB
€e NieveHus.

Kak mbl y>xe otmevanu, B 80% cnyyae 3/,
MMEIOTCH OpraHnyeckue npuHnHbl UMMNOTEH-
unmn. Ing opraHM4YeCckom 3TUOJIOrMn Xapakrep-
Hbl creaylowme CUMNOTOMbI: MOCTENEHHOE Ha-
yano 3aboneBaHUsi; OTCYTCTBME CMOHTaHHbIX
HOYHbIX 3PEKLMIA; HopManbHOe NMONAO U ISKY-
Naums; cucTtemMaTm4eckme HapyLLEHUsS SpeKuvn.

M3 opraHnyeckux npuymH 3, npmepHo no-
JIOBMHa — BacKynoreHHble. BackynorenHas 3/,
B CBOIO 04epenpb, OENUTCS Ha ABE KapAMHaNbHO
pasnuyaroLmecs No COCyaANCTOMY KOMMOHEHTY
rpynnbl: apTepuanbHylo U BEHO3HYl0. B Bonee
cTapleM Bo3pacte oTMedaeTcsi nMbO 4MCTO
aTteporeHHas dopma, oOycnoBleHHas aTepo-
CKJIEPOTUYECKMM CTEHO3MPYIOLLLE-OKKITIO3UNPY-
IOLLMM NOpaxXeHneM apTepuabHbiX COCYO0B,
KpOBOCHabaloLWmMX NOSI0OBOWN YneH, nubo cme-
waHHas dopma, Korga K BbllleHa3BaHHOM Mpu-
YynHe 3aboneBaHusa O006aBNASETCH CcaxapHbIi
anaber (22).

mybokasa apTepus
MoOJIOBOIO YieHa

_’—\ JopcanbHas aptepus

Mnosa0oBOro 4jieHa

nonoBoro u4neHa. UctouHuk: https://fruitnice.ru/20-foto/

Kak Mbl yxxe oTMe4danu, npm apTepuanbHOM
BapuaHTe 3/, NpuUYMHON MMNOTEHUUN ABNSI-
eTCH HapylwleHus apTepuanbHOro KpoBOCHab-
XeHus nosioBoro uneHa. KpoBocHabxeHue
MOJZIOBOrO YJleHa OCYLLECTBISETCH U3 CUCTEMDbI
BHYTPEHHEN noae3nowHon aptepun (BI1A)
n 6enpeHHon aptepun (22, 23) (puc. 1). BMAHa
YPOBHE BEPXHEro Kpasi 60sbLOoro cegasniu-
HOrO OTBEPCTUSA OENNTCA Ha ABa CTBOMA — 3a4-
HUN (OalwWwmMin napueTasnbHble BETBU — MOA-
B3OOLUHO-MOSACHMNYHYIO, NaTepasibHyl0 KpPecT-
LOBYIO U BEPXHIOK SAroAMYHYIO apTepun)
M NepegHuin, OoT KOTOPOro OTXOoOAT Myno4vHas
apTepus, 3anupaTtefibHasi apTepusi, HUXHSAS
aroguyHasa apTepusi, HUXHAA ny3blpHasl apTe-
pusi,, apTepusi CEMSBbIHOCSLLEro MNPOTOKa,
cpeHsas NPAMoKKMLLIEYHAs apTepus N BHYTPEH-
HAS noJsioBasi apTepusi. BHYTpeHHAS nonoBas
apTepuvs OTAAaeT NapHble AopcalbHble apTepun
MoOJIOBOrO YjieHa, napHble rnybokve apTepuu
MOJSIOBOrO 4JEeHa, NapHble apTepumn JyKOBULbI
MOJSZIOBOrO 4fieHa, napHble ypeTpasibHble apTe-
pun (B 6ONLLUMHCTBE ClyYaeB MHANBUAOYATbHOWN
aHaTtomumn). lMewepucTtble Tena KpPOBOCHAaO-
XarTcsa mMyobokMMn M gopcalbHbiIMU  apTe-
puaMn, nykoBuua rybyaTtoro tena KpoBOCHab-
KaeTcsl apTepuenr NyKOBULbI MOJSIOBOroO 4YfeHa,
rybuyaTtoe Teno v ypeTpa — ypeTpasbHbIMU apTe-
puamn. Koxa n pacumm nonoBoro YieHa nosny-
4aloT apTepuanbHYlO KPOBb OT A0PCasbHbIX
apTepuin NOJIOBOrO YJiEHA M OT HAPYXHbIX MO-
JIOBbIX apTeEPUI, KOTOPLIE ABASIOTCS BETBAMM
6enpeHHON apTepumn. Dpekuns peryampyeTtcs
HENPOCOCYANCTbIM MEXaHU3MOM: BbICBOOOXX-
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OEHNE PENaKCMPYIOWNX HENPOTPAHCMUTTEPOB
N3 HEPBHbIX OKOHYaHWUM W PENAKCUPYIOLLNX
dakTOpPOB 13 SHOOTENMANBHbIX KNETOK (OKCcuaa
aszoTa) CconpoBOXAaeTcsa paccnabneHnem
rMagkowm MyCKynaTypbl apTepPMOI MeLwepPUcTbIX
Ten v “sanosiHeHNEM” MELLLEPUCTbIX TEN KPOBbIO.
Mpwn HapyweHun kposBoToka Mo BI1A, BHyT-
PEHHEN MOSIOBON apTepumn, rmMybokumM u oop-
CaJibHbIM apTePUSAM MOJSIOBOr0 YjleHa BO3HMKa-
€T HapylleHne KpOBEHAroJIHEHNS KaBEepHO3-
HbIX T€J1, T.€. KaKk TaKOBOIr0 MEXaHn3mMa 3peKLmm
(11). MpuymHaMn HapyweHns KpOBOTOKa Mo
apTepuanbHbiM COCydaMm ABASOTCA TpaBMaTu-
yeckoe MoBpexaeHne apTepuii, CTEHOOKKJIIO-
3MOHHOE NopaxeHne apTepuin Ha GoHe aTepo-
CKJ1ep03a, MUKPOLMPKYISTOPHbIE HapyLleHus
3a cYeT o9HaoTenuanbHOM AUCHYHKUUW.
OcTanbHble MPUYMHBI (BAaCKYNUTbI, FTMMOMNAa3nmn
U Opyrve aHomMasamu pasBuTUda) BCTpeYakTCcs
penko. TpaBMaTnyeckme noBpexaeHus aprte-
puvin BO3HMKAIOT MPU nepesioMe KOCTel Tasa,
TYNnow TpaBME MNPOMEXHOCTN. MuKpouupky-
NATOPHbIA MexaHu3m 3], BO3HMKAET No Mnpu-
YMHE JHAOoTennanbHOM ANCOYHKUMN. OHAO-
TenmanbHass OUCOYHKUUA — 3TO CUCTEMHbIN
MaToNOrN4YeCcKnii MpoLEeCcC, pas3BUBAKOLLNNACS
Ha ¢oHe reHeTnveckmx GpakTopos, metTabonu-
4EeCKOro CMHAPOMaA, OXUPEHUS, T’MNoguHaMuN,
caxapHoro amabeta, runepavnuaeMmnm, a Tak-
Xe KypeHus 1 310ynoTpebneHmsa ankorosiem.
PaHee yxe Obl0 ykas3aHO, YTO 3HAOOTENUN,
BblpabaTbiBas penakcupylowme ©akTopbl,
a MMEHHO OKcup, a3oTa, obecnevymBaeT Mexa-
HNU3M KPOBEHAMONHEHUS MELLEePUCTbIX TEen.
Ha ¢doHe noBpexaeHunsa sHOOTenus 1 okcuaa-
TUBHOIO CTpecca B aHOoTennounTtax, Ha doHe
HapyLLEHUS BHYTPUKJIETOYHOro mMetabonmama
okcuaa azoTa M BHYTPUKIIETOYHLIX NPOLECCOB
OKUCNUTESNIbHO-BOCCTaHOBUTENbHOIO ¢$Hocdo-
PUNMPOBAHMA MNPOUCXOOUT CHUXeHne Ouno-
LOOCTYNHOCTU OKCuAaa a3oTa, BCNeacTBMe Hero
MyCKynaTtypa COCyLOB MOJIOBOrO 4jeHa ocTa-
€TCS COKpaLleHHOM WM NeLepucTbie Tena He
3anoSIHAIOTCS  AO0MOJIHUTENIbHbIM  OObEMOM
KpoBu (24). QnpoTennanbHas gucPyHKUMSA HO-
CUT NPOrpeccupyownin XxapakTep: 4em O0Jb-
we 6yneT coxpaHATbCA HapylweHue obmeHa
okcumaa asoTa, TeM OoJiblie 6yneT CoOXpaHATb-
CS 1 HapyLleHne OKUCIUTENbHO-BOCCTAHOBU-
TesNbHbIX Peakuun B LLESIOM; YEM MPOOOSIXKM-
TenbHee OyneT HapylleHue MUKPOLUMPKYNS-
uMn, TemM HeobpaTumee OyOyT CTPYKTYpHble
N3MEHEHNS KABEPHO3HbIX Tel HA POHE XPOHU-
YeCKOW rumnokcumM, B TOM YUC/IEe C UCXOOO0M
B $d1OpO3 KaBepHO3HbIX Ten. B nutepatype
Takke OnmMcaHbl NPOLECChl PasBUTUA 3HOO0TE-

nnanbHoOM OUCPYHKUMN N KaBEPHO3HOro dpub-
po3a Ha (OoHe OJIMTENBHONO MEXaHMYeCcKoro
BO3OENCTBUA Yy MaLMEHTOB C MOCTTpaBMaTu-
4YEeCKOW CTPUKTYPOW YpPeTpbl U “XPOHMYECKOMN
BesiocunegHom Tpaesmoin” (25). OgHum ns dak-
TOPOB pucCKa JHOOTENMNANIbHON ONCHYHKLUU
SIBNSIETCA KYpPEHME — OTO OOBSACHSET, Movyemy
3/l B 2 pasza yalle BCTPEYaeTCH Yy KypsiLmX
MY>XXUMH, YEM Y HEKYPSALLMX B OOMHAKOBbIX BO3-
pacTHbIX rpynnax. Kak yxe 6b110 onmcaHo, oa-
HOW M3 OCHOBHbIX MPUYMH HapyLUEHNS apTepu-
aJIbHOro KPOBOCHaOXEHUSA MOJIOBOro 4YsjeHa
SBASIOTCS aTepoOCK/Aepo3 M CTEeHO3upyloLlee
aTepockinepoTndeckoe nopaxeHue BIA, BHYT-
peHHen NooBOW apTepun, BHYTPEHHEN U O0P-
casibHOW apTepuin NonoBoro YneHa. K ¢gakro-
pam pucka aptepuoreHHon 3/, cnepyet oTHe-
CTW BO3pacT, apTepuasibHylO TMNepTeH3uto,
rMnepannuaemMumnto, atepocknepo3 B cocynax
opyrmx 6accerHoB, caxapHblii guabert, Taba-
KOKypeHue, ynoTpebneHne ankorons, oxmpe-
HMe (26). O4yeBMAOHO, YTO AaHHble dakTopbl
pucka coBrnagalT ¢ dakTopamm pucka cep-
0e4yHOo-cocyamcTbix 3aboneBaHuii. Takoe COB-
nageHme ctaso MPUYMHOM TOro, YTO CErogHs
aptepuoreHnyto 31 npegnaraloT paccmaTpu-
BaeT Kak MapKkep 1 gaxe Kak npegukTop cep-
ne4YHO-CcocyamCTbIX COObITUIA. N0 AaHHBIM Hec-
KONbKUX nccnegoBaHuii, 3L, anarHocTupyeTcs
y ~65% nauneHToB C NLLIEMMNYECKON DONE3HbIO
cepaua (MBC), y ~85% naumeHToOB C Lepebpo-
BaCKyNnaApHON OGONE3HbIO 1 aTEPOCKIEPO30OM
nepundepndecknx aptepuin. Ha cerogHawHMn
OEHb CYLLECTBYET MHOIO OOHOLLEHTPOBLIX MC-
cnenoBaHMi, B KOTOPbIX MNPOCIEXMBAETCS
cBa3b mexay 91 n MBC. laHHblie Takux nccne-
OOBaHUN OEMOHCTPUPYIOT, YTO NaumeHTbl ¢ 3/
B 50-70% cnyyaeB HauyMHaAOT OTMEeYaTb MosiB-
neHus cumMmntomoB 3] OO0 pa3BUTUS CUMMTO-
moB MBC, a y ~20% naumeHToB ¢ 3, npu 06-
cnepoBaHuM  BbiiBNsieTcss 6eccruMnToMHas
MBC (27, 28). Takum 06pasoB, Npu HaNMyYUm
y naumeHTa 3/ cnepyet obpaTtnuTb BHUMaHUE
Ha COCTOSIHME ero cepaevyHO-cocyancTom Cuc-
TEMbI, a cepaeyHO-cocyamcTble 3aboneBaHms
MoryT OblTb MOBOAOM [OJi11 YTOYHEHUS >Xanob
B 0611aCTU 3PEKTUNIBHON (PYHKLUMN.

BeHo3Haa 31 obycnoBneHa natonorunyec-
KMM BEHO3HbIM gpeHaxewm (MBA) v yawe Ha-
6nopaetca y Mmyx4dnH o 40 net (29). YToObl
XOpOoWO NpencTaBuTb cebe MexaHU3M 3TOro
BapuaHTa BackynoreHHon 3/, Heobxoanmmo
OCBETUTb PYHKLUMOHASIbHYIO aHATOMUIO BEHO3-
HOW cCKUCTEeMbI MOSIOBOro 4neHa (puc. 2). Kak
M3BECTHO, BEHO3HbI OTTOK KPOBW 13 NMOJIOBOIro
yneHa nocne geTyMecueHUUN OCYLLeCTBAAET-
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HapyxHas nosioBas BeHa

[ToBepxHOCTHasA
[opcasnbHaga BeHa

mybokasa popcanbHas BeHa

MosagnnoHHoe
BEHO3HOE cnjeTeHue

BenpeHHada BeHa

Orubatouias BeHa

Puc. 2. AHaTOMMS BEHO3HOM CUCTEMbI MOJIOBOro YieHa. AnantmpoBaHo 13 [36].

Ccsl ABYMSI MYTAMM: MEPBbIM ABNSIOTCA OTXOAA-
LMe OT AUCTallbHbIX OTAENOB KABEPHO3HbIX TEN
3MUCCapPHbIE N LUNPKYNSPHbIE BEHbl, KOTOPbIE,
obpasysa nogobonoyeyHoe BEHO3HOoe crneTe-
HVe, BNagaloT B rNyOOoKylo OOPCasIbHYIO BEHY,
KOTOpasi, B CBOIO 04epeapb, APEHUPYETCS B MNO-
3agunpocTtaTuyeckoe cnieTeHre m Bnagaer
nanee B rnyboKylo MOJSIOBYIO BEHY U CUCTEMY
BHYTPEHHMX MOAB3A0LUHbIX BEH. BTOpbIM NyTEM
OTTOKa BEHO3HOW KPOBM OT MNPOKCUMaJIbHbIX
OTOEN0B KaBEPHO3HbIX TEN ABNAIOTCA rybokne
KaBEepPHO3Hble BEHbl, KOTOPbIE OPEHUNPYIOTCS
B no3aamnpocTtaTtuyeckoe crnetenme (30).
Mexay TemM npuy BacKy/I0reHHOM MMMNOTEHLMN
NPOUCXOAUT NaTOJSIOrMYECKNIn npexnespe-
MEHHbIN ([0 OKOHYaHWS NOSI0BOro akTa) coOpoc
BEHO3HOI KPOBU U3 KABEPHO3HbIX TEJ MO ecTe-
CTBEHHbIM U, B HEKOTOPbIX Cly4asix, aHOMaslb-
HO CYLLECTBYIOLLMM MyTSIM BEHO3HOrO OTTOKA
B BUOE OKTOMMYECKMX BEH M WYyHTOB (31).
MpexaeBpeMeHHbIV ApeHaX KIMMHUYECKN NPOo-
SIBNIIETCA B BUAE C/IEOYIOLLMX MAaTOrHOMOHUY-
HbIX MPU3HAKOB: HEYCTOMYMBAs 3PEKLMS; OCa-
6neHne nnm ncyesHoBeHME ee B KJIMHOCTa3e
N yCUNIEHME B OPTOCTa3e; paHHAaS U NpexneB-
peMeHHass OeTyMecCcLUeHUUs; OeTyMeCLeHUUs
6e3 aakynauun.

KnuHW4yeckylo onarHOoCTUKy crnemyeTt Ha4dm-
HaTb co cObopa xanob n aHamHe3sa. B npouecce
onpoca nayueHTa y4ymTbliBalOTCA BO3pPacCT, Ha-
nnyre GakTopoB pUcka atepockeposa, Hanm-
yne caxapHoro auabeTta, KypeHud. Yxe Ha

YPOBHE ONpoca naumeHTa BO3MOXHO NPOBECTU
anoddepeHumanbHyio OMarHOCTUKY MeXay op-
raHM4Yeckom unu ncuxoreHHom B[, a Takxe
NPennosioKnTb BACKY/OrEHHYIO 3TMOJIOMNIO
ONCOYHKUMN N KOHKPETHYIO dopMy — apTepu-
anbHYIO UM BEHO3HYI0. [na opraHnyeckomn 3/
XapakTepHO MNOCTENeHHOe Ha4dano 3abosiesa-
HUSI, OTCYTCTBUE CMOHTAHHbIX HOYHbIX 3JPEK-
LM, HOpManbHOE NMMONAO0 N 3AKYNALMSA, CUC-
TemMaTun4eckmne HapylweHus apekummn. MNpu ap-
TepuanbHo dopme I, nauueHT, BeposiTHee
Bcero, 6yneT onucbiBaTb CReOyoLLYO KIVHU-
YECKYI0 KapTUHY: BO-MEpPBbIX, MOCTEMEHHOE
MPOrpeccupylome yBenndyeHne npoaosikm-
TENbHOCTU HanpsXeHWs MOJIOBOr0 YjeHa ne-
pen nonoBbiM aKTOM, BO-BTOPbIX, MOCTEMNEH-
HO€E YMEHbLLEHME 3PeKLMN BMAOTb A0 MOSHOMO
ee otcyTcTBUS. MNpexaeBpeMeHHbI BEHO3HbIN
OpeHax (BeHOreHHasa ¢opma) KIMHUYECKU
NPOSIBASIETCA B BUAE HEYCTOMYMBON 3peKumnun,
ocnabfieHmsa NI NCYE3HOBEHUA ee B KJIMHO-
cTase n ycuieHns B OpTocTase, PaHHEro m npe-
XOEBPEMEHHOINO MNpPEKpPAaLLEHNS 3pPEeKLMUN,
npekpalleHmsa apekumn 6e3 askynsauum (20).
Mpu cbope aHamMmHe3a, He0OX0OMMO BbIICHUTD,
He ObIIM N y NaumeHTa B MNPOLUIOM YacTble
3KCLECChl NCKYCCTBEHHOM NPOAOHraLMmM Nono-
BOro akTa, Tak Kak OHW MOryT cnocobCcTBOBaTh
BO3HMKHOBEHMIO NATOAOMMYECKOro BEHO3HOIO
apeHaxa. Itan cobopa xanob n aHamHe3a 0061-
3aTefIbHO BKJIOYAET MPUMEHEHNE MeXAyHa-
pooHoro onpocHuka 34, — MUI®D5 (puc. 3).
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Moytn Penko NHorpa YacTto Moytn
Hukorga (pexe yem (MprmMepHo (6onee 4em BCerga
WAW HUKOTAA | BMOMOBMHE | BMOJOBMHE | BMOMOBMHE | WM BCcerga
CIly4aeB) Cny4aeB) Cly4aeB)
YpesBblyaniHo OyeHb TpyaHo He oyeHb He tpyoHo
TPYyAHO TPYAHO TPYAHO
Kak yacTo y Bac BO3HuKana apekums 1 2 3 4 5
Npun CeKCcyasibHON akTUBHOCTU
3a nocnegHee Bpema?
Kak 4yacTo 3a nocnegHee Bpems 1 2 3 4 5
BO3HMKatoLlasa y Bac apekums Obina
[0CTaTo4Ha Ans BBEAEHWS MOIOBOr0 YieHa
(&ns Havana NonoBoro akra)?
Mpv NoNbITKE NOMOBOr0 akTa kak YacTo 1 2 3 4 5
y Bac nonyyanocb 0CyLeCcTBUTL BBEAEHNE
MOJI0BOrO YfeHa (HayaTb NONOBOM akT)?
Kak yacTo 3a nocnegHee Bpemst Bam 1 2 3 4 5
YA,ABaN0Cb COXPaHWUTb 3PEKLMIO NOCe
Hayana nosioBoro akra?
Hackonbko TpyaHbIM ObII0 COXPaHUTb 1 2 3 4 5
9PEKLMIO B TEYEHME 1 0 KOHLLA NMONOBOro
akTa?

OugeHka pesynbLTaToB;
+ 21-25 6annos — S/ oTCYTCTBYET.
+ 16-20 6annos — 3/ nerkow cTeneHu.
+ 11-15 6annoB — 31 yMEpPEHHOW CTeNeHN.
+ 5-10 6annoB — BbipaxeHHas I/,

Puc. 3. MexayHapoOHbI MHOEKC 3peKTunbHOM amcdyHkummn. NctodHuk: http://rumyantsevamd.ru/wp-content/
uploads/2021/03/AHkeTa-no-3pekTnnbHON-aAncdyHkumMn-MNId-5.pdf

Takxe onga 6osee geTanbHON OAMArHOCTUKU He
TOJIBKO 9PEKTUSIBHOW, HO U, B NpUHLMNE, KOMY-
NATUBHON DYHKUMN UCMONb3YETCH pacLUMpPEH-
HbIl MeXAyHapogHbli onpocHuk 3L -
MNID 15, BrtovaloLwmn B ceda AOMOSTHUTESb-
Hble ONnokM BOMPOCOB. [s11 KOHTPOJIbHOrO
obcnegoBaHMa MNMauMEHTOB, KOTOpble yXxe
MPOLWIN UAX MPOXOAAT JIeYeHue, KOHCepBa-
TUBHOE WX OrMepaTMBHOE, NMPUMEHUM MOOM-
GUUMPOBAHHBLIA MeXOyHapOaHbIA OMPOCHUK
34 - MNOP6. CToUT OTMETUTbL CYLLLEECTBOBA-
HMe OOMOJSTHUTESIbHBIX LLKa1-OMPOCHUKOB: LLKa-
na npexaeBpeMeHHOW 3AKYNaUmm, wkana Ko-
NYyNSTUBHON QYHKLNN, LIKaNa OLEHKN Ka4ecTBa
>KN3HN.

CnepyeT OTMETUTb, YTO OJ151 YCMELIHOro ne-
YeHUs BaCKYJIOreHHOM MMMNOTEHLMM HEOOX0 M-
Ma TOYHasa AMArHOCTMKA XapakTepa, TAXEeCTu
M TOMUKN MOPaXeHNst COCYO0B, OTBETCTBEHHbIX
3a 3TOT martoslorM4yecknuin npouecc. na guar-
HOCTUKM apTepuanbHon 3], kak npaBuo,
MUCMONb3YIT Takue TpaguUUOHHbIE METOAbI
nccnenoBaHUs CcepaeyHO-CcocyaucTon cucTte-
Mbl, KakK YynbTpa3BykoBas gonnneprpadus
n MCKT c koHTpacTupoBaHuem. OHU NO3BOJIS-
0T NOATBEPANUTL HE TOJIbKO caM pakT CTEHO3U-

pyloLLLEe-OKKITIO3MPYIOLWEro MopaXxeHus apTe-
puii, KPOBOCHAOXaKOLWMX MNOSIOBOM YNEH, HO U
onpenennTb CTEMNEHb U NMPOTAXKEHHOCTb 3TOr0
rnopaxeHud. A gsa TOYHOM OANArHOCTUKU BEHO-
reHHow 3] Heobxoamma ynbTpa3BykoBas dpap-
Makogonnneporpadus NeEHUAbHONO KPOBOTO-
ka. CHMXeHne MMKOBOW CUCTONIMYECKON CKO-
POCTUKPOBOTOKaHadOHE papMakoIorm4eckom
npobbl HMXe 30 cM/c cBuaeTenbCcTByeT 00 ap-
TepuanbHOM gedpuunte. YBennyeHme KOHeu-
HOW [OMaCTONIMYECKOM CKOPOCTU KPOBOTOKA
B KaBEPHO3HbIX BEHaX U JINHENHOM CKOPOCTU
KpOBOTOKA B rNyOOKOM [OPCanbHOM BEHE SBJISI-
eTcsl Npu3Hakom BeHoreHHown 3. OgHuM u3
BaXKHbIX METOA0B AMAarHOCTUKN BEeHO3HOoW I/,
ansetca MCKT-dapmakokaBepHo3orpadus.
C uenblo UCKIOYEHUS1 OLIMOOYHbIX pe3ysbTa-
ToB npn MCKT-dapmakokaBepHO3orpadum Bo
BPEMS MCCNnenoBaHMs BBOOSAT Ba30aKTMBHbIE
BelwlecTBa (NnpoctarnaHgvH E, ong nckyccrBeH-
HOIro MHULMMPOBaHUS apekummn). Npn aTom me-
TOAE NCCNeaoBaHNS NCMONb3YIOT “UCKYCCTBEH-
Hoe MmogenupoBaHue” npouecca NBJ, kotopoe
MOXEeT MOATBEPOUTb ONArHO3 N TOYHbIN PYHK-
LMNOHANIbHO-aHATOMNYECKU MEXAHN3M BEHO3-
Ho 3. Becb npouecc MCKT, Ha3biBaeMbii
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dapmakokaBepHo3orpadpmuen, CoCTouT n3 cne-
aylowmx atanos: 1) ncxogHoe mccrnegosaHve
HaTuBHOM @dasbl; 2) MeponpudaTUS C LENbIO
VHULIMNPOBAHUA 3PEKUMN C UCMNOIb30BaAHNEM
npocTtarnaHgmHa E,. B HeKOTOpbIX cryyasax
BBeOEHMEe 3TOro npenapara sBNseTcA Heno-
CTaTO4YHbIM [/ OOCTUMXKEHUS TMOJIHOLEHHOW
apekuun 1 Toraa as yBeanyeHmnsa nHTpakaBsep-
HO3HOro AasJfieHUsa OOMONHUTENIbHO BBOOSAT
BHYTPUKABEPHO3HO GU3NOAOrMYECKU pac-
TBOP; 3) 3aBepLiatoLwym atanom asnsertca KT-
nccnenoBaHne C BHYTPMKABEPHO3HbLIM BBeAE-
HMEM TMNOOCMOJIIPHOrO0 pPas3BedeHHOro KOH-
TpacTHOro BewecTsa (32, 33).

MeonkameHTO3HOEe JiedeHne pPasnyYHbIX
dopm B[, BknoyaeT B cebsa MCrnonb30oBaHWE
npenapaToB-UHrMébuUTopoB dochoanacrTepa-
3bl 5-ro TUMNa, B YaCTHOCTU cungeHadwmna n ero
6onee NO3gHMX aHAOrOB.

YuuTtbiBasi, 4TO BaXHYIO POJib B NatoreHese
MMMOTEHUMN UIPaET PacCTPOWCTBO BaCKYysi-
puv3auun NoJ0BOro YieHa, a UMEHHO, HapyLle-
HMEe Kak NpuUToKa, Tak 1 OTTOoKa KPOBU, B fleve-
HUM 3TOW NaToNIOrMM Havyanu MCNoJb30BaTb
METOoAbl PEBACKYNSApPU3aLMM NOJSIOBOrO YjiEHa.
Xupyprmudeckme onepaumu npsiMowr peBackyns-
pu3aumm nonoBOro YneHa u3BecTtHol ¢ 1973 r,
korga Michal V npennoxun onepaymto no Ha-
JIOXXEHVIO aHACToOMO3a MeXAy HWXKHEW Hag-
YPEBHON apTepuin N KaBEPHO3HbIMU TeNamMMu.
Mo3xe 6blsn BbINOSIHEHBI ONepaumMn ¢ Hanoxe-
HMEM aHaCToOMO3a MeXy KaBEPHO3HbIMU Te-
namm n 6eapeHHon apTepmein Yepe3 CerMeHT
60NbLLION MOAKOXHOW BeHbl 6eapa, mexay
HUXKHEWN HAOYPEBHOMN N OOPCaNbHON apTepus-
MU MOJIOBOrO YiieHa, Mexay HUXHEN HaaypeB-
HOW M rnyboKoW apTepuUsiMn MONOBOro YieHa
MU pasfiMyHble MogndurKkauuym aHacTOMO30B —
aHaCTOMO3bl KOHEL-B-KOHel, U KOoHeL-B-060K.
Ha cerogHsaLwwHuin aeHb Hanbonee pacnpocTpa-
HEeHHbIMU aBnsTcs onepaummn no Virag (l1-V):
HasIOXKEHME aHAaCTOMO3a KOHELL-B-KOHEL, MeX-
Oy HWXKHEeM HagypeBHOW apTepuin n rnybokomn
LOpPCanbHON BEHOW C HaNOXEHUEeM OO0MOJHU-
TenbHoM GUCTYNbl Mexay rnybokoin gopcanb-
HOW BEHOIN 1 KaBEPHO3HLIM TesioM, a B Poccun
pacnpocTpaHeHa mogmdpukauusa OaHHOW one-
paunm no KoBanesy — apTeEPMOBEHO3HbIN aHa-
CTOMO3 KOHEL-B-KOHEL, MexXAay HWXHEen [op-
casibHOW 1 OCHOBHbIM CTBOJIOM F1yOOKOM A0p-
CalibHOW BeHbI NMpoKcuManbHee nedopaHTHbIX
COCy[0B C NNUrMpoBaHMEM CBOOOAHOro MpPOK-
CMMaJIbHOr0 BEHO3HOro KoHua B KOMOUHauUum
C napumasnbHON BEHO3HOW pe3ekunen n nuru-
poBaHMe BCEX COCTaBASIOLLMX KOMIMOHEHTOB
cocyna. O6beguHaeT Bce COBPEMEHHbIE METO-

OVNKN peBackynsapu3aumm MNOoSI0OBOro ujeHa:
npuHUMN apTtepunann3aunn (popmMmmpoBaHue
apTepPrOBEHO3HOI0 aHaCTOMO3a, e NCTOYHU-
KOM KPOBOCHaOXeHUS ABNSETCHA HUXKHAS Han-
ypeBHada apTepus, a OOHOPOM — OopcasibHas
BEHA) M NPUHLUMN COXpPaHeHUsa aHTeporpag-
HOrO KpPOBOTOKA, YTO MUHUMU3UPYET MOoBOY-
Hble 9 deKTbl rMNepPBakyNApu3aLmMm U pPUCKn
Tpombo3a (34, 35). Takke CHU3UTb MPOLEHT
MoceonepaymoHHbIX OCNIOXKHEHUIN NO3BONSET
pPeTponepmUTOHEOCKONMMYECKass MeToguka Bbi-
OENeHns HUWXHEW HaOypeBHOW apTepun.
[MpoBeOeHHbI HamMy aHanmMia nuTepaTypHbIX
OaHHbIX, KacalwlMXcsd MEeTOAO0B JiIeYeHus Ba-
cKyfnoreHHom 3/], nokasan 4OCTaTO4YHO BbICO-
KYl0 9(PEPEKTUBHOCTb PEHTHEH3HO0BACKYNSP-
HbIX METOLOB Jle4eHUs COCYOUCTbIX HOpPM
UMMOTEHUMN. Kak N3BECTHO, PEHTreHaHaoBac-
KYNAPHbIE MeToObl AMArHOCTUKN U NeYeHUs
(PMAOJ1) nony4nnm wmMpokoe MnpuMEHEHne
MPakTU4eCKy BO BCEX HAMNPABEHUAX KITMHNYE-
CKOW MeAuuMHbI, B TOM 4uCNEe B ypoJiornm
M aHOponormm (B HaCTHOCTU, NPU HaAPYLUEHUSX
apekTunbHon ¢yHkumMm). Hapsagy ¢ opyrumm
MEeToOaMN PEHTreH3HO0BACKYsgpHas XUpyp-
rma (PMZIJ1) 3a nocnenHee BpemMs nonayyuna
LUMPOKOE NPVMEHEHME B NNIEYEHUN BACKYJIOFEH-
Hon B/[. N3 ynomaHyTeix meTogos PMJ1 npu
neyeHnun 3/, kak 1 B NtoGOM Opyrom aprepu-
anbHoM 6acceinHe, AN BOCCTAaHOBAEHUS agekK-
BaATHOIrO KPOBOTOKA B apTepusix, KPOBOCHab-
XKaoLWMX MOSIOBOW 4YN€H, Hadanu MNpuUMeEHsTb
6ansIoOHHYIO aHMMONNaCTMKY U CTEHTUPOBAHME.
Mpn atom, ecnu nopaxeHune kacaetcsa BIA,
nokasaHo NMpPoBeAeHnE NPoueanypbl CTEHTUPO-
BaHMSA NOObIMM CTEHTaAMW, COOTBETCTBYIOLLN-
MM OUaMeTpy MOPaXEHHOro yyactka cocyna.
Mpu nopaxeHun Gonee OuUCTaNbHbIX OTOENOB
apTepuii, KPoBOCHaOXaOLLMX MOSIOBOW YJEH,
a UMEHHO, Npu NopaxeHuy BHYTPEHHEN NOJ10-
BOV apTepun unm rnybokoi apTepum rnosioBoro
yneHa, BbINONHAETCA OGanaoHHasg aHruonnac-
TrKa nopaxeHHoro cocyga 6e3 CTeHTMpoBa-
HUS1, Tak Kak aHaTOMO-(MYHKLNOHASIbHbIE OCO-
6EHHOCTM [OaHHbIX apTeEPUi He NO3BONAOT
MPOBECTM CTEHTUPOBAHME 3TOr0 y4yacTtka
(36, 37). lNpn MHOroypoOBHEBOM COCYOMCTOM
MopaxeHuy apTepuasbHbIX COCYAOB, KPOBO-
cHabXaloLMX MNonoBOM YfieH, BO3MOXHO KOM-
OVHNPOBaHME CTEHTUPOBAHUA U OaNINIOHHON
aHrMonnNacTuKu.

Kacadacb neyeHusa cnenylouwlero BapuaHta
BackysioreHHomn 3/, a nmenHo MNB/L, To B AaH-
HOM CJlydae BCe TakXe Ha4MHaNoCb C XUpypru-
4eCKOro Jie4yeHud, Hanpas/IEHHOro Ha nepe-
KpbITUE MyTEN MPEXOeBPEMEHHOr0 OTTOKa
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BEHO3HOM KPOBU OT KaBEPH MyTEM OKKIHO3U1MU
BEHO3HbIX KOIekTopoB. K npumepy, npun amc-
TanbHOM COpOCe KPOBU OCYLLECTBIISANN pe3ekK-
umio rnyboKor AopcanbHOM BEHblI MOJSIOBOrO
YneHa XMPYpPrvmyeckuM nyTem, COBMELLAa ee
C MakCuUMasibHO TLLATesIbHbIM UTMPOBaHNEM
3MUNCCapPHbIX N UMPKYNSPHbIX BeH. OgHako cre-
OyeT OTMETUTb, YTO 4acToTa MOJIOXKUTENbHbIX
pe3ynbTaToB onepauuin Ha OOopCcasibHON BeEHe
He npeBbiwana 40%. 310 ObINO CBA3AHO CO
CJIOXKHOCTbIO BbIAENIEHUS N NEPEBA3KU BCEX
BEHO3HbIX KOJIIEKTOPOB (MMEKTCA B BuUaOy
AMUCCapHbIE, UMPKYNSPHbIE U 3KTOMNUYECKME
BEHbl, @ TakKke WYyHTbl). Jaxe B Tex cry4yasx,
Korga OOoCTUrancd noJIOKUTENbHbIN 3ddekT,
OH Obl1 KpaTKOBPEMEHHbIM W B OTOAJNIEHHbIE
CPOKM NaToNIOrMyecknii cOpoc KpPoBM OT Ka-
BEepH BO3Bpawancs. lNpu Apyrom BapuaHTe
MBA4, a nmeHHO, Npu NpoKCMManbHOM cbpoce,
MPUMEHSANN roppupyloLLLMe onepaumm Ha HOX-
Kax rMoJsioBOro 4YjeHa: 4epe3 NMpPOMEXHOCTHbIN
[OCTyN HaknaabliBalTCA AynamkaTtypbl 6enoy-
HOW OOONOYKM KABEPHO3HLIX Ten B 0b6nacTtu
HOXEK MO UX BEHTPasIbHOM MOBEPXHOCTU, TEM
caMbIM OrpaHmM4MBas BEHO3HbIV OTTOK 1 NOBbI-
was MHTpakaBepHO3HOEe AaBfeHue. ITOT Tvn
ornepaunin NMPUMEHSIETCA M CErofdHs B CBA3U
C OTHOCMUTEsNIbHO YAOBNETBOPUTESNIbHBIMU pe-
3ynetatamn. Ewe ogHMM MeToaomM neyeHus
MBJ, He NoAy4YMBLUMX LUMPOKOE pacnpocTpa-
HEHMe, ABANIOCh flanapackonnyeckoe Kiannu-
poBaHMEe BEH MNepunpocTaTnyeckoro crnerte-
Hua (38-40).

Ewe ooHum metomom nederHua MNBM aBu-
flacb pEHTreHaHaoBackynapHas ambonmaayms
no3aaunpoCTaTMYecKkoro CrJjIeETEHUA, SABMSIO-
wasica Hanbonee onTUMalbHbIM MAaTOreHeTU-
4YeckMM MeTOAOM Koppekuuu 3aboneBaHus.
Ombonuzaunio BEeH CreTeHUs BbINOJHAOT
BHYTPUCOCYAUCTbIMU cnnpanamu. JocTtyn
K JopcanbHON BEHE MOXET ObITb MYHKLUVOHHbIN
B0 XNPYPrnvyeckuin (MHUM3NOHHLIN) Yepes
nopcanbHyto BeHy. CnegyeT OTMETUTb, YTO
B Clly4asax MNpPOKCUManbHOro Turna BEHO3HOro
cbpoca BO3MOXHO MCMONb30BAHME PEHTrEH-
9HOOBacCKynsipHoro goctyna. JocTtyn MOXeT
ObITb TPAHChEMOpPaAsIbHbIM U TPAHCNEHMAb-
HbIM (MYHKUMS [OpcasibHOM BeHbl). OpgHako
B TEX Cny4asx, KOraa eLie Ha ypoBHe goonepa-
LMOHHOro obcneooBaHMsA NauMeHTa UM npu
KOHTpOsbHOW dpnedorpacdum B npouecce one-
pauvu BbIIBSETCS CMELUaHHbIN (MPOoKCMMalb-
HO-AMCTanbHbIA) XapakTep cbpoca, NPou3Bo-
OAT MHUM3MIO O0pCasibHOM BEHbI C Nocnenyto-
wen smbonmsaumen nepunpocTaTnyeckoro
BEHO3HOro crnaeTeHns. 3aBepLuiaioT Npoueaypy

XMPYPrN4ECKUM JIMFMPOBAHNEM 3MUCCAPHbIX
U UMPKYyNspHbIX BeH (39, 40).

Oco60 cnenoyeT OCTaHOBUTLCH Ha TeX Chy-
yasax, korga nexawas B ocHoBe 1B/l BeHO3Has
naTosiornst HoOCUT 6onee CUCTEMHbINV 1 pacnpo-
CTPaHEHHbIA XapakTep U MOXET co4eTaTbCs
C OUCOHYHKUMEN [Jpyrux BEH Manoro Ttasa.
Mpumepamn MOryT CHyXuUTb Bapukouene
BC/N1eACTBUE HECOCTOATENIbHOCTU SAMYKOBOMN
BEHbl; BapnKo3Hasi 60/1Ie3Hb BEH Tasa; CUHA-
POMbl apTEPUNOBEHO3HOIO KOHMMKTa (K Npu-
Mepy, CUHAPOM LWENKyH4YMKa u cuHgpom Mes—
TepHepa). CoBeplUeHCTBOBaHME CNOCOOOB fe-
yeHunss BeHO3HOW 3l npuBeno K nosaBIEHUIO
rMOPUOHBLIX N KOMOMHUPOBAHHbLIX Onepauui,
KOTOpble NMO3BOAAIOT KOPPUrMpoBaTb OAHOMO-
MEHTHO BCe BbllleHa3BaHHbIE MaToNIOrnNn.
Takme OOHOMOMEHTHbIE onepawuumn, BO-rnepsBbIX,
ABNSIOTCSA NPEeAnoYTUTENbHbIMU ANA 00SbHbIX,
a, BO-BTOPbIX, NO3BONSIOT 4OCTUYb 3KOHOMUN
BPEMEHN N pecypcoB. lNpumepom Takmx one-
pauui gBASIOTCA: PEHTreHaHOoBacKynspHas
aHTerpagHasi Okkto31si BEH NPOCTaTU4ECKOro
CrNeTeHNss B COYETAHUN C PEHTIEHIHO0BACKY-
NSIPHOM @HrMOMIaCTUKOM U CTEHTUPOBAHUEM
obuiein noaB3noLWHON BeHbl; peTporpaaHas
TpaHcheMopanbHas PeHTreHoXupyprmuyeckas
ambonusaumsa BeH NpOoCTaTUYECKOro crseTe-
HUS B COYETaHUN C aHMMOMAaCTUKON N CTEHTU-
poBaHmemM o00Lien NoOB3AO0LIHON BEHbl; pe-
TporpagHas peHTreHoxupyprmuyeckas ambo-
nm3aunms BeH NpoCcTaTUYeCcKOro CnaeTeHns ms
TpaHcbasunapHoOro Agoctyna B COYeTaHuUu
C aHIrMonaacTMKOW U CTEHTUPOBAHMEM OOLLEN
NnoAB3O0LLIHOW BEHbI; 3MO0NM3auma AM4KOBOMN
BEHbI, peTporpagHas TpaHcdemopanbHas
peHTreHoxupyprmuyeckas ambonusayms BeH
MPOCTATUYECKOrO CNNETEHUS.

Kacasicb Tex cny4aeB, Korga y nauveHToB
npu AMarHoCTUY4eCKOM UCCeLoBaHuUN, B 4acT-
HocTu npu MCKT ¢ ¢papMKOHTpacTUpoBaHNEM,
ONarHOCTUPYEeTCH BblpaXeHHad W3BUTOCTb
M BapuUKO3HOE pacCLUMpEHnEe BEH, YTO MOXET
3aTPYAHATb OCTaBKy NMPOBOAHMKA, BEHO3HOIO
Karetepa n BHyTPMCOCYOANCTON cnupanu K Me-
CTY Ha3HAYeHUs, MOXHO BbIMOJIHATL aMOONU-
3auMio0 BEHO3HOro CrnJjleTeHuns, a Nnpu Heobxo-
ONMOCTU — ero CKepo3npoBaHmne. 3TOT METOS,
NeyeHnsa UCNONb3YIOT N B CllyYasx peuuamnBoB
MB/A, obycnoBneHHbIX B nogasnstowem 60sb-
LWWMHCTBE CllydaeB BapuaTUMBHOCTbIO WHAVBW-
AyasibHOM aHaTOMUW BEHO3HOro KOJIIEKTOPA,
B 4aCTHOCTU, NPU HaIM4YNUN SKTOMUYECKUX BEH
WY OONOJIHUTENbHBIX LUYHTOB. B Taknx cny4ya-
X cnenyeTt UCnosib30BaTh BBEAEHWE BELLECTB,
BbI3bIBAIOLWLMX CKIEPO3NpPOBaHME BEHO3HOIO
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cnneTteHuns. B kayecTBe Ckyiepo3aHTa BO3MOX-
HO ucnonb3oBaHne 96% a3TaHoONa, 3TOKCU-
cknepona 3%, 6yTununaHoakpwuniarta, rucroa-
Kpun-nunuogona, nunuoaona, naypomakpo-
rona (41, 42).

PesiomMunpys BONpPOC O AMarHOCTUKE U fiede-
HUKM B[], cnepyet OTMeTUTb, 4TO I/ — pacnpo-
CTpaHeHHOe 3aboneBaHWe B MNOJSIOBO3PENON
MY>XCKOW nonynsaummn, o6yCcrnoBneHHOE pa3Hbl-
MU pakTopamm, KOTOpble NOAPa3[ENATCS Ha
rncuxoreHHble (~20%) n opraHunyeckmne (80%)
npuynHbl. OpraHnyeckme OensaTcs Ha Henpo-
reHHylo, FOPMOHaJIbHYylO, MeTaboNnM4yeckyto,
CMELLaHHYIO 1 BacKynoreHHyto. CrnenyeT oTme-
TUTb, 4TO Hanbonee pPacrnpPoOCTPaHEeHHOW ABNSA-
eTcs BackynoreHHas dopma 3[l. bnaropaps
COBPEMEHHbIM BO3MOXHOCTSIM MEAVLMHbI OU-
arHocTtuka 3/, He NnpeacTaBnseT 0Cob0oM CNox-
HOCTV 1N OCHOBaHa Ha UCMOJNIb30BAHMN ybTpa-
3BYKOBOM AWMArHOCTUKM W KOMMbIOTEPHOWM
Tomorpadun. B Tepanum 3 wvcnonb3yoT

Erectile dysfunction is the inability of a man
of carrying out normal sexual intercourse (1).
The causes may be different: insufficient vol-
ume of the male penis; complete or partial lack
of hardness of the penis; penile curvature that
precludes from sexual intercourse, etc.
Previously, the Latin term “impotentia coeundi”
was used in relation to this condition, which im-
plied the inability of a man to have sexual inter-
course due to the absence in general or cessa-
tion of sufficient erection of the penis (2).
However, this term has become obsolete and
has not been used in the literature in the last
decade. It is seen as outdated, inaccurate and
having an unreasonably judgmental connota-
tion. Currently, the terms "erectile dysfunction”
or "erection disorder” are used instead of "im-
potency”. Erectile dysfunction is not directly
related to a man's ability to perform ejaculation.
There are many causes of erectile dysfunction;
some causes make erectile dysfunction irre-
versible.

According to available statistics, the preva-
lence of impotency in the general male popula-
tion is approximately 50%. The prevalence of
erectile dysfunction in the Russian Federation,
according to the Russian Society of Urology
(Clinical Guidelines of 2023), is 48.9% among
men aged 20 to 77 years (3). In 2012, Russian
multicenter epidemiological study showed that
only 10.1% of participants had no signs of erec-

MEOVKAMEHTO3HbIE, XUPYPIrNYECKNE N PEHTTEH-
3HO0BaCKyNspHble MeToadpl nedeHus. Hanbonee
YCMNELIHO Ha CEerogH{AWHWA OEHb B JIEHEHUU
BaCKyJIOreHHOoM (popMmbl 3], NCNonb3yoT METO-
Obl PEHTTEHOHOOBACKSIPHOW XMUPYPrm, KOTO-
pble NO3BOJIAOT 4OCTUYb NOIHOW U L0SITOCPOY-
HOW kKoppekuun natonorum. Ho HecMoTps Ha
yXe nmetoLmecs JOCTUXKEHUS B PEHTIEHIHO0-
BaCKynsipHOM xupyprum 3/, ecTb psg, BOMpoO-
COB, TpeOywLlNX OanbHEnWero pasBuUTUS.
K Taknm Bonpocam cnenyet OTHeCTU, BO-Nep-
BblX, YCOBEPLUEHCTBOBAHNE METOOOB PEHTre-
HOHOOBACKYJIAPHOrO JIEYEHUS AOUCTaNbHOMN
dopMbl NATONOrMYECKOro BEHO3HOro cobpoca,
T.. OOCTUXEHUS MOJSIHOLEHHON amMbonusaunm
3MUCCAPHbIX N LUUPKYASPHbIX BEH (BEHO3HbIX
KONNEKTOPOB Mnpu amctanbHom dopme MNBL);
BO-BTOpPbIX, YCOBEPLLUEHCTBOBAHUWE PEHTreHo-
XVUPYPrnMyeCcKnx BMELLATENbCTB HA N3BUTbIX, K-
TOMMYECKUX BEHaX, BPOXOEHHbIX BEHO3HbIX
LIyHTax 1, B-TPETbUX, NeyeHne peunansos NB/L.

tile dysfunction (ED), mild ED was determined
in 71.3% of participants, moderate grade in
6.6% and severe grade in 12% of participants
(4). Globally, according to various estimates,
approximately 90 million men suffer from this
pathological condition of varying severity.

It should also be emphasized that among
sexually mature men of different age catego-
ries, the causes of impotency may differ signifi-
cantly. The incidence of ED increases with age
with development of diseases that are risk
factors for erectile dysfunction, from 2.0% (in
40 to 49 ages group) to 44.9% (in 70 to 79 age
group) (5).

Erectile dysfunction should not be addressed
as a medical nosology only. The problem of im-
potency goes far beyond medicine, represent-
ing a combination of psychological, social, and
demographic aspects. So, ED cure, firstly, re-
lieves the patient not only from medical prob-
lem, but also from psychological burden ap-
peared due to the disease, and secondly, re-
stores the reproduction ability in this person,
which in turn has a population value.

Erectile dysfunction is the persistent inability
of a man to perform a complete sexual inter-
course (6). With normal sexual function, sexual
intercourse (for a man) consists of sexual drive
(libido), foreplay for at least 5 min, erection,
introduction of the penis, making dozens of
frictions for several minutes, resulting in ejacu-
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lation, and the orgasm sensation. The absence
of any component causes the inability to per-
form a normal sexual intercourse, which gradu-
ally leads to the disruption of the other compo-
nents of the intercourse. The most common
manifestations of sexual dysfunction are prob-
lems with erection or ejaculation.

Often sexual function disorders are not an
independent disease, but develop as a con-
comitant of other serious diseases. Thus, erec-
tile dysfunction can occur in endocrine disor-
ders, such as diabetes mellitus (which causes
neuropathy); hypogonadism (decreased tes-
tosterone due to pituitary or testicular dysfunc-
tion); urological diseases; abnormalities of the
cerebral cortex centers that regulate the sexual
functions. Erection disorders due to these
causes are considered organic (3, 7).

A common cause of erectile dysfunction
is dyspareunia (painful sexual intercourse) oc-
curring for either the penetrating or receptive
partner.

However, in most cases, erectile dysfunction
is associated with neuropsychiatric disorders
(neurosis, neurotic state in various diseases,
depression etc.). This is the so-called psycho-
genic erectile dysfunction (8).

Erectile dysfunction may also occur as a side
effect of many common medications: antihy-
pertensive drugs; psychotropic agents that
suppress the central nervous system; some
estrogens; anticancer medicines (9).

It should be emphasized that psychogenic
and organic types of impotency have different
manifestations.

The culture of sex is changing, and more and
more sexual couples strive to achieve maxi-
mum harmony in everything including sexual
relationship. At this point it should be empha-
sized that erectile dysfunction, which WHO de-
fines as the persistent or occasional inability of
a man to get or maintain an erection long
enough to have a satisfactory sexual inter-
course, has a very serious impact on the quality
of life of many couples. A diagnosis of erectile
dysfunction is usually made when a man is un-
able to maintain an erection in more than 25%
of the sexual intercourses he attempts.

There are psychological (psychogenic), or-
ganic and mixed types of ED.

Psychogenic erectile dysfunction is situa-
tional and characterized by sudden onset and
periodicity. It is associated with some psycho-
logical stress. In case of significant psychiatric
disorders, psychosexual therapy can be per-
formed, both as monotherapy and in combina-

tion with other treatment methods. In young
patients (< 40 years) with long-lasting primary
ED, a psychiatric examination may be effective
even before any examinations for organic dis-
orders (8).

However, most men attribute problems with
erection (potency) specifically to organic disor-
ders. Indeed, ED in a number of cases develops
as a complication of various somatic diseases.
As we have already mentioned, these include
diabetes mellitus, vascular diseases, neuro-
logical disorders, hormonal disorders, physical
traumas, hypothermia or burns in the pelvic re-
gion. There is a proven correlation between
sexual dysfunction and poor environment/ecol-
ogy in the place of residence, such as exposure
to radiation, chemicals etc. In addition, sexual
dysfunction can be a side effect of certain
medications, or consequence of surgeries and
pelvic traumas (7, 9, 10).

There is a common misconception that erec-
tile dysfunction is in direct correlation with age.
This is not true. Age is not a major important
factor in the occurrence of potency disorders.
It's another matter that the probability of vari-
ous diseases increases with age, and they are
truly responsible for the potency disorders.
The older the man, the higher the probability of
having chronic diseases that are not directly
related to the potency but require long-term (or
permanent) pharmacological management.
Many medications have a negative effect on
potency, and the mechanisms of such a side
effect are different. Most often erectile dys-
function is caused by the drug affecting central
nervous system. This is typical for psychotropic
agents (neuroleptics, tranquilizers, some anti-
depressants), many hypotensive drugs (beta
adrenoblockers, central adrenomimetics), first-
generation antihistamines (diphenhydramine,
chloropyramine, clemastine etc.) (5, 9). Alcohol
abuse, smoking, sedentary life-style also nega-
tively affect erection and can lead to erectile
dysfunction.

Pathophysiology

Erection is a result of two main control mech-
anisms. The first is the reflexogenic erection
that occurs when the penis is touched. It is con-
trolled by peripheral nerves and lower sections
of the spinal cord. The second is the psycho-
genic erection, which results from erotic stimu-
li. Psychogenic erection is controlled by the
brain limbic system. Blood fills the cavernous
bodies and an erection occurs. Adequate levels
of blood testosterone are also necessary for
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the erection to occur. Neurological impairments
of these reactions can lead to impotency. Thus,
impotency may result from hormonal disorders,
nervous system diseases, insufficient blood
supply to the penis, or psychological problems
(11).

Clinical diagnosis

To identify the causes of erectile dysfunc-
tion, it is necessary to conduct thorough diag-
nostics, particularly to rule out or confirm such
serious diseases as diabetes mellitus, hypog-
onadism, prolactinoma and others. Ultrasound
examination (pharmaco penile duplex ultra-
sonography) allows to assess the blood flow in
the cavernous bodies of the penis; to evaluate
venous outflow, the presence and severity of
vascular sclerosis, scarring or calcification of
erectile tissue. In order to assess the potential
for erectile function improvement, ultrasound
with erection-inducing drugs (papaverine, al-
prostadil etc.) can be used. In this case, vascu-
lar dilatation should be evaluated and blood
pressure in the penile vessels should be meas-
ured. The results obtained should be compared
with the results for the flaccid state (12, 13).

Another effective method of erectile function
investigation is cavernosography, the X-ray im-
aging of the erect penis in several projections
after injection of radiocontrast agents into
the penis. Cavernosography allows to identify
the veins with abnormal blood outflow when the
venous erectile dysfunction is present. More-
over, cavernosography can help to evaluate
structure of the cavernous bodies, the pres-
ence of sclerotic foci or atrophy, as well as
plaques in case of Peyronie's disease.

Penile innervation testing

In order to determine the functional status of
penis innervation, testing of the bulbocaverno-
sus reflex is performed. The physician squeez-
es the glans penis, which should normally cause
an immediate contraction of the anus. The phy-
sician checks for the presence of this reflex
by observing the contraction of the anal sphinc-
ter or by palpating the sphincter with a finger.
If nerve damage or diabetes is suspected, spe-
cial tests are performed to check the nerve
function. A healthy man has occasional noctur-
nal penile tumescence. This happens about five
or six times, especially during rapid eye move-
ment. The absence of nocturnal penile tumes-
cence indicates that the patient has a problem
with either the innervation of the penis or its
blood circulation. There are techniques that

allow recording nocturnal penile tumescence.
This is done by using a sensitive sensor attached
to the penis. Biotensiometry allows to assess
the sensitivity of the penis and the state of its in-
nervation. The principle of the diagnostic exami-
nation is based on determining the level of the
penis response to vibration. Reduced penis sen-
sitivity to vibration may indicate that its innerva-
tion is disturbed. This may be a consequence of
diabetes mellitus, neuropathy or aging (7).

Prevention of erectile dysfunction

The necessary conditions for preventing
erectile dysfunction are the following:

+ healthy lifestyle, proper and regular nutri-
tion, exercises, health monitoring;

+ smoking cessation, no alcohol or sub-
stance abuse;

+ use of medications that can cause erectile
dysfunction only by medical prescription and in
accordance with the instructions for use;

+ avoid prolonged abstinence from sexual
intercourse if there is a sexual desire. In the ab-
sence of a partner, resort to masturbation with
ejaculation;

+ In case of a trauma in the pelvic area, peri-
neum, it is necessary to consult an urologist.
Consultation with a urologist is also necessary
before surgery on the pelvis, as well as if you
have diabetes mellitus or hypertension.

Treatment of erectile dysfunction

Erectile dysfunction treatment should start
with positive lifestyle changes (such as smok-
ing cessation and physical exercises).

Different treatments are used to treat erec-
tile dysfunction depending on the causes of the
condition.

Since the Middle Ages, physicians and phar-
macists have attempted to create drugs to treat
erectile dysfunction, but an effective drug was
not developed until the mid-1930s. From then
onward, appearance of new medications offered
additional opportunities to target the human
sexual function. This is especially true for the
Sildenafil, introduction of which into clinical rou-
tine in the 1990s created new promising oppor-
tunities for the treatment of erectile dysfunction.

To date, the most common medications with
therapeutic effect on erectile dysfunction are
active phosphodiesterase type 5 (PDES) inhibi-
tors: Viagra, Dynamico, Cialis, Levitra (14).
Preparations based on herbal substances
have a similar effect: ginseng, Eurycoma longi-
folia. The clinical recommendations of the
Russian Society of Urology proposed a regimen
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of prescribing PDES5 inhibitors on demand, with
a general positive dynamics of erectile function
with regular use of sildenafil after 24 weeks,
tadalafil after 12 weeks, vardenafil after 12 we-
eks. The mechanism of prolonged action is re-
alized through the effect of these medications
on the nitric oxide system of the cavernous
body endothelium. Phosphodiesterase inhibi-
tors limit the breakdown of cyclic guanosine
monophosphate, which causes relaxation of
smooth muscles of cavernous arteries and
increases blood flow to the cavernous bodies,
which, as a consequence, contributes to the
development of erection (15). Tadalafil is of the
greatest interest as a drug that has an effect on
endothelial function due to its significantly
longer period of action (36 h vs. 12 h for silde-
nafil). There are several clinical studies report-
ed in the literature comparing a group of pa-
tients taking tadalafil on demand and a group of
patients taking tadalafil regularly. The studies
demonstrate that regular use is accompanied
by the increased treatment efficacy and more
natural, spontaneous sexual life (16, 17).
In ~10-20% of patients who did not respond
to on-demand regimen, a positive changes with
regular tadalafil administration have been
reported (18). Continuous treatment with silde-
nafil for a one year was accompanied by pres-
ervation of erectile function after discontinua-
tion of the medication for one month (19).

Such methods as injections of prostaglandin
E into the urethra, as well as injections into the
penile cavernous body of papaverine, alpros-
tadil etc. are also used for the treatment of
erectile dysfunction. The effectiveness of this
therapy is about ~85% with the following side
effects: prolonged erection in 11% of cases,
priapism in 1%, penile pain in 50%, and cavern-
ous tissue fibrosis in 2% (2).

Vacuum devices to improve erection and
low-intensity shockwave therapy are also used.
The latter method is based on the effect of
weak acoustic waves on intracellular nitric ox-
ide metabolism (2).

Psychotherapy and massage are also impor-
tant in the treatment of erectile dysfunction.

A special place in the erectile dysfunction
treatment is taken by vascular interventions
on the penis in order either to reduce venous
outflow or increase arterial blood flow (resec-
tion of the dorsal vein, endovascular emboliza-
tion of penile veins, revascularization of penile
cavernous bodies, surgical or endovascular
revascularization of the internal iliac artery ter-
ritory). Unfortunately, up to the present day, the

procedures of both revascularization of the pe-
nile arterial blood supply and embolization of its
veins have not been widely used due to their
extremely low efficiency. The effect of these
procedures lasts longer than one or two years
only in very rare cases. However, the search in
this direction continues.

When the effect is not achieved with treat-
ment methods mentioned above, penile pros-
thetics is used (phalloplasty). This method
has been used for the last few decades and has
proven to be effective. It is particularly valuable
where the other treatment methods fail to give
the desired result. Penile prostheses have dif-
ferent designs and vary in complexity:

1. Plastic prostheses. These are reinforced
(e.g. by twisted metal wire) silicone rods. This
design has a “memory” that allows the penis
to be adjusted to the desired position. Such
prosthesis allows a patient to achieve an erec-
tion by straightening the prosthesis and after
sexual intercourse by returning it to a relaxed
state. There are prostheses such as the AMS
Spectra, Coloplast Genesis, and Promedon
Tube.

2. Inflatable or hydraulic prostheses. These
are hollow silicone tubes containing fluid inside.
The tubes are connected to a pump, which is
surgically placed in the scrotum; the reservoir
with liquid is placed behind the pubic bone next
to the bladder. For the onset of erection it is
necessary to squeeze the pump several times,
which results in liquid flow into the rods and the
erection occurs. After the completion of sexual
intercourse, the liquid must be returned to the
reservoir by pressing the button that opens the
valve (located next to the pump), as a result
of which the penis returns to a relaxed state.
This type of penile prostheses is the most phys-
iological; it allows full restoration of sexual life
and gives fewer complications. These prosthe-
ses are called three-piece prostheses (rods,
pump, and reservoir). Currently, three-piece
prostheses are preferred for phalloplasty. The
implantation of these prostheses is complex
and time consuming and requires certain skills
and abilities from the urologist surgeon (7).

Psychological factors related

to erectile dysfunction

There are psychological (psychogenic), or-
ganic and mixed erectile dysfunction. Earlier,
the main cause of erectile dysfunction was con-
sidered to be various psychological problems,
but now the opinion has changed. It has been
proved that erectile dysfunction in 80% of cas-
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Fig. 1. Anatomy of the arterial blood supply of the penis. Source: https://fruitnice.ru/20-foto/

stroenie-polovogo-chlena-risunok.html

es has an organic nature and can occur as
a complication of various somatic diseases.
Most men tend to attribute their sexual fails
to stress, work or family problems, fatigue, lack
of sexual desire. In fact, erectile dysfunction
has a psychological (psychogenic) nature only
in 10-20% of cases. A mixed type of ED is quite
common. One thing is certain: all varieties of
this disorder require close attention, medical
care and psychotherapy.

Typical signs of psychogenic erectile dys-
function are:

- the presence of nocturnal spontaneous
erections;

 erection problems are occasional;

- restoration of normal erection after elimi-
nation of the external problem;

- sudden onset of the disease;

* the problems in the relationship with a sex-
ual partner.

For most people, sexual relationship is a very
sensitive issue, so men suffering from erectile
dysfunction tend to attribute the sexual prob-
lems to external factors and often try to hide
this problem. Despite the fact that in 95% of
cases erectile dysfunction is curable by medi-
cation, only a few men who experience difficul-
ties with potency consult a physician. Different
studies report different values of medical aid
appealability due to ED, but they do not exceed
50% of the estimated number of patients with
this disorder (20, 21).

There are a number of behavioral signs that
suggest that a man is experiencing difficulties
with potency, even if he is trying to pretend that
everything is fine:

+ a man avoids sexual intercourses for vari-
ous reasons (coming home late, says that he's
tired or has headache etc.);

+ never initiates sexual intercourse;

+ ignores hints or direct offers of sex.

A sexual partner can help a man to over-
come the psychological barriers, but only
a physician is able to determine effective meth-
ods of treatment. In order to facilitate the deci-
sion to visit a physician, there are toll free hot-
lines and online consultations where qualified
specialists anonymously answer questions
about erectile dysfunction and methods of
treatment.

As we have mentioned, 80% of erectile dys-
function cases are organic in its nature. Organic
etiology is characterized by the following symp-
toms: gradual onset of the disease; absence
of spontaneous nocturnal penile tumescence;
normal libido and ejaculation; regular erectile
dysfunction.

About half of erectile dysfunction cases are
vasculogenic ED. Vasculogenic ED, in turn, is
divided into two completely different groups
based on the vascular component: arterial and
venous. At an older age, either merely athero-
genic type is observed, caused by atheroscle-
rotic stenosing-occlusive lesions of arteries
supplying the penis, or a mixed type, when dia-
betes mellitus is added to the above-mentioned
cause (22).

As we have already mentioned, in the arterial
variant of ED the impotency is caused by im-
paired arterial blood supply to the penis. Blood
supply of the penis is provided by the internal
iliac (ll1A) and femoral artery (22, 23) (Figure 1).
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At the level of the upper border of the greater
sciatic foramen, the IlIA divides into two bran-
ches: the posterior (which has parietal branch-
es — iliac-lumbar, lateral sacral, and superior
gluteal arteries) and the anterior, separating
to umbilical artery, obturator artery, inferior
gluteal artery, the inferior vesicular artery, ar-
tery of ductus deferens, middle rectal artery,
and internal pudendal artery. The internal pu-
dendal artery separates to paired dorsal penile
arteries, paired deep penile arteries, paired
penile bulb arteries, and paired urethral arteries
(in most cases of individual anatomy). The cav-
ernous bodies are supplied by the deep and
dorsal arteries, the bulb of the spongy body is
supplied by the penile bulb artery, and the
spongy body and the urethra are supplied by
the urethral arteries. The skin and fascia of the
penis receive arterial blood from the dorsal
penile arteries and from the external genital
arteries, which are branches of the femoral ar-
tery. Erection is regulated by a neurovascular
mechanism: the release of relaxing neurotrans-
mitters from nerve terminals and relaxing fac-
tors from endothelial cells (nitric oxide) is ac-
companied by relaxation of the smooth mus-
cles of the arterioles of the cavernous bodies
and filling of the cavernous bodies with blood.
At the impaired blood flow through the A, inter-
nal pudendal artery, deep and dorsal arteries of
the penis, blood filling of the cavernous bodies
is disturbed, i.e. the actual erection mechanism
(11). The reasons for impaired blood flow
through arterial vessels are traumatic damage
to arteries, stenotic-occlusive lesions of arter-
ies associated with atherosclerosis, microcir-
culatory disorders due to endothelial dysfunc-
tion. The rest of causes (vasculitis, hypoplasia
and other developmental defects) are rare.
Traumatic injuries of the arteries occur with
fracture of the pelvis or blunt trauma to the
perineum. Microcirculatory mechanism of
erectile dysfunction occurs due to endothelial
dysfunction. Endothelial dysfunction is a sys-
temic pathological process associated with
genetic factors, metabolic syndrome, obesity,
hypodynamia, diabetes mellitus, hyperlipidem-
ia, as well as smoking and alcohol abuse. It was
already mentioned above that endothelium,
producing relaxing factors, namely nitric oxide,
provides the mechanism of blood filling of cav-
ernous bodies. In case of endothelial damage
and oxidative stress in endotheliocytes, ac-
companied by impaired intracellular nitric oxide
metabolism and intracellular processes of re-
ductive-oxidative phosphorylation, a decrease

in the bioavailability of nitric oxide occurs, as
a result of which the musculature of penile ves-
sels remains contracted and cavernous bodies
are not filled with additional blood (24).
Endothelial dysfunction is progressive in na-
ture: the longer the nitric oxide metabolism is
impaired, the longer reductive-oxidative reac-
tions in general would be impaired; the longer
the microcirculation is impaired, the more irre-
versible will be the structural changes of cav-
ernous bodies caused by chronic hypoxia, in-
cluding such outcome as fibrosis of cavernous
bodies. The literature sources also report
processes of the development of endothelial
dysfunction and cavernous fibrosis caused by
prolonged mechanical exposure in patients
with posttraumatic urethral stricture and “chron-
ic bicycle injury” (25). One of the risk factors for
endothelial dysfunction is smoking, which ex-
plains why erectile dysfunction is 2 times more
common in smokers compared to nonsmokers
in the same age group. As described above,
one of the main causes of impaired arterial
blood supply to the penis is atherosclerosis and
stenosing atherosclerotic lesions of the IIA, in-
ternal pudendal artery, internal and dorsal ar-
teries of the penis. Risk factors for arteriogenic
ED include age, arterial hypertension, hyper-
lipidemia, atherosclerosis in other vascular ter-
ritories, diabetes mellitus, tobacco smoking,
alcohol abuse, and obesity (26). Obviously,
these risk factors are matching with risk factors
for cardiovascular diseases. This is the reason
why today arteriogenic ED is proposed to be
considered as a marker and even as a predictor
of cardiovascular events. According to several
studies, erectile dysfunction is diagnosed in
~65% of patients with coronary artery disease
(CAD), in ~85% of patients with cerebrovascu-
lar disease and peripheral arterial disease.
To date, there are many single-center studies
that show an association between erectile dys-
function and CAD. The data of these studies
demonstrate that patients with ED begin to no-
tice the appearance of ED symptoms before the
development of CAD symptoms in 50-70% of
cases, and ~20% of patients with erectile dys-
function are found to have asymptomatic CAD
(27, 28). Thus, if a patient has erectile dysfunc-
tion, attention should be paid to the state of his
cardiovascular system, and cardiovascular dis-
eases may be a reason to clarify the condition
of erectile function.

Venous ED is caused by venous drainage
disorder (VDD) and is more often observed
in men under 40 years (29). To better imagine
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Fig. 2. Anatomy of the venous system of the penis. Source: (36).

the mechanism of this type of vasculogenic ED,
it is necessary to highlight the functional ana-
tomy of the penile venous system (Figure 2).
It is known that venous outflow from the penis
after detumescence is carried out in two ways:
the first is the emissary and circular veins origi-
nating from the distal parts of the cavernous
bodies, which form the intrathecal venous plex-
us and run into the deep dorsal vein, which in
turn drains into the posterior prostatic plexus
and runs further into the deep penile vein and
the system of internal iliac veins. The second
way of venous blood outflow from the proximal
parts of the cavernous bodies is the deep cav-
ernous veins, which drain into the posterior
prostatic plexus (30). Meanwhile, in case of
vasculogenic impotency, an abnormal prema-
ture (before the end of sexual intercourse) dis-
charge of venous blood from the cavernous
bodies occurs, through natural, and in some
cases, abnormal pathways of venous outflow,
such as ectopic veins and shunts (31).
Premature drainage is clinically manifested as
the following pathognomonic signs: unstable
erection; weakening or disappearance of it in
clinostasis and its strengthening in orthostasis;
early and premature detumescence; detumes-
cence without ejaculation.

Clinical diagnosis should begin with the col-
lection of complaints and medical history.
When questioning the patient, it is necessary
to consider age, presence of risk factors for
atherosclerosis, presence of diabetes mellitus,
and smoking habit. Already during patient inter-

view, it is possible to make a differential diagno-
sis between organic or psychogenic erectile
dysfunction, as well as to assume the vasculo-
genic etiology of the dysfunction and to define
its specific variant (arterial or venous). Organic
erectile dysfunction is characterized by gradual
onset of the disease; absence of spontaneous
nocturnal penile tumescence; normal libido
and ejaculation; regular erectile dysfunction.
In the arterial variant of ED, the patient is more
likely to have the following clinical presentation:
first, a gradual progressive increase in the dura-
tion of penile tension before sexual intercourse,
and second, a gradual decrease in erection up
to its complete absence. Premature venous
drainage (venogenic type) is clinically mani-
fested by unstable erection, weakening or dis-
appearance of erection in clinostasis and its
strengthening in orthostasis, early and prema-
ture cessation of erection, and cessation of
erection without ejaculation (20). When collect-
ing medical history, it is necessary to find out if
the patient frequently practiced artificially pro-
longated sexual intercourses in the past, which
may contribute to the occurrence of abnormal
venous drainage. At the stage of collection
complaintsand medical history, the International
Index of Erectile Function (lIEF-5) should be
used (Figure 3). Furthermore, an extended
International Index of Erectile Function (IIEF-
15) with additional domains of questions is
used for more detailed diagnostics of not only
erectile function, but also copulative function in
general. For the follow-up examination of pa-
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Almost never | Afewtimes | Sometimes Most times Almost
or never (less than (about half (more than always
half the time) the time) half the time) | or always
Extremely Very difficult Difficult Slightly Not difficult
difficult difficult
How often were you able to get an erection 1 2 3 4 5
during sexual activity recently?
When recently you had an erection, 1 2 3 4 5
how often it was sufficient for penetration
(to initiate intercourse)?
When you attempted intercourse, how often 1 2 3 4 5
were you able to penetrate
(to initiate intercourse)?
How often recently were you able to maintain 1 2 3 4 5
an erection after initiating intercourse?
How difficult was it to maintain an erection 1 2 3 4 5
during the intercourse and to its completion?

Score:
+ 21-25 points — no erectile dysfunction.
+ 16-20 points - mild erectile dysfunction.
+ 11-15 points — moderate erectile dysfunction.
+ 5-10 points — severe erectile dysfunction.

Fig. 3. The International Index of Erectile Function. Source: https://www.baus.org.uk/_userfiles/pages/files/Patients/

Leaflets/iief.pdf

tients who have already received or are under-
going treatment (whether conservative or sur-
gical), the modified International Index of
Erectile Function (IIEF-6) is used. It should be
noted that additional questionnaires are availa-
ble: Premature Ejaculation Scale, Copulatory
Function Scale, and Quality of Life Scale.

It should be noted that successful treatment
of vasculogenic impotency requires accurate
diagnosis of the nature, severity and topogra-
phy of vascular disorder responsible for this
pathological process. As a rule, for diagnostics
of arterial ED such conventional methods of
cardiovascular examination as ultrasound dop-
pler and MSCT with contrast enhancement are
used. These methods allow to confirm not only
the presence of stenosis-occlusive lesion of the
arteries supplying penis, but also to determine
severity and extent of this lesion. For accurate
diagnosis of venous ED, ultrasound pharmaco-
doppler of penile blood flow is necessary.
An arterial deficit is suggested if during the
pharmacological test there is a decreased peak
systolic velocity in the setting of below 30 cm/s.
Increased end-diastolic velocity in the cavern-
ous veins and increased linear velocity in the
deep dorsal vein are signs of venous ED. One of
the important diagnostic methods for venous
ED is MSCT-pharmaco-cavernosography. In
order to exclude erroneous results during

MSCT-pharmaco-cavernosography, vasoac-
tive substances (prostaglandin E1 for artificial
erection initiation) are administered during the
examination. This method involves "artificial
modeling” of the venous drainage disorder
(VDD), which can confirm the diagnosis and the
exact functional and anatomical mechanism of
venous erectile dysfunction. The entire MSCT
process, referred to as pharmaco-cavernosog-
raphy, consists of the following steps: 1) initial
examination of the native phase; 2) actions
to initiate an erection using prostaglandin E1.
In some cases, administration of this medica-
tion is insufficient to achieve a full erection, and
then saline is administered intracavernously to
increase intracavernous pressure; 3) the final
stage is a CT study with intracavernous injection
of hypoosmolar diluted contrast agent (32, 33).

Pharmacological treatment of various types
of ED includes the use of phosphodiesterase
type 5 inhibitors, in particular, sildenafil and its
later analogues.

Considering that an important pathogenetic
factor of impotency is an impaired penile vas-
cularization (disorder of both blood inflow and
outflow), methods of penile revascularization
started to be used in the treatment of this dis-
ease. Surgeries for direct penile revasculariza-
tion have been known since 1973, when Michal
V. proposed the operation involved anastomo-
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sis between the inferior epigastric artery and
the cavernous bodies. Later surgeons per-
formed anastomosis between the cavernous
bodies and the femoral artery through the thigh
great saphenous vein segment, between the
inferior epigastric and dorsal penile arteries,
between the inferior epigastric and deep penile
arteries, and various modifications of anasto-
moses such as end-to-end and end-to-side.
To date, Virag surgeries (lI-V) are the most
common: end-to-end anastomosis between
the inferior epigastric artery and the deep dor-
sal vein with an additional fistula between the
deep dorsal vein and the cavernous bodies.
In Russia, the modification of this surgery ac-
cording to Kovalev is used: end-to-end arterial-
venous anastomosis between the inferior dor-
sal and the main branch of the deep dorsal vein
proximal to the perforating vessels with ligation
of the free proximal venous end in combination
with partial venous resection and ligation of all
vessel components. All modern techniques of
penile revascularization have to common prin-
ciples: the principle of arterialization (making
an arterial-venous anastomosis, where the
blood is supplied from inferior epigastric artery
and passed to the dorsal vein), and the princi-
ple of preservation of antegrade blood flow,
which minimizes side effects of hypervascula-
rization and risks of thrombosis (34, 35).
Technique of isolation of the inferior epigastric
artery by means of retroperitoneoscopy also
helps to reduce the incidence of postoperative
complications. Our analysis of the literature
concerning the methods of treatment of vascu-
logenic erectile dysfunction has shown rather
high efficiency of endovascular methods for
treatment of vascular impotency. It is well known
that endovascular methods of diagnostics and
treatment have been widely used in all areas of
clinical medicine, including urology and androl-
ogy (in particular, in erectile dysfunction). Along
with other methods, endovascular surgery has
recently been widely used in the treatment of
vasculogenic erectile dysfunction. Among
mentioned methods of endovascular surgery,
balloon angioplasty and stenting are now used
in the treatment of ED to restore adequate
blood flow in the arteries supplying blood to the
penis. At that, if the internal iliac artery is in-
volved, stenting procedure is indicated with any
stents matching the diameter of the affected
part of the vessel. When more distal parts of
arteries suppling penis are affected, namely,
internal pudendal artery or deep penile artery,
balloon angioplasty of the affected vessel is

performed without stenting, because anatomi-
cal and functional features of these arteries do
not allow stenting this area (36, 37). In case of
multilevel involvement of the arterial vessels
supplying the penis, a combination of stenting
and balloon angioplasty is possible.

Regarding the treatment of the next type of
vasculogenic ED, namely, VDD, it initially start-
ed with surgical methods directed to block pre-
mature venous outflow from the caverns by
occlusion of venous collecting pools. For ex-
ample, in case of distal blood shunting, surgical
resection of deep dorsal penile vein was per-
formed, combining it with the very thorough li-
gation of emissary and circular veins. However,
it should be noted that the rate of positive out-
comes of dorsal vein surgeries did not exceed
40%. It was caused by the difficulty of isolation
and ligation of all venous collectors (meaning
emissary, circular and ectopic veins, and shunts
as well). Even when a positive effect was
achieved, it was short-term, and with time the
pathological blood discharge from caverns re-
turned. For another type of VDD (proximal dis-
charge), corrugating surgeries on the penile
stalks were used: through the perineal access,
duplicatures of the protein sheath of the cav-
ernous bodies are applied in the area of the
stalks along their ventral surface, thus limiting
venous outflow and increasing intracavernous
pressure. This type of surgery is still used today
due to relatively satisfactory results. One more
method of VDD treatment, that was not used
widely, was laparoscopic clipping of peripros-
tatic plexus veins (38-40).

Another method of VDD treatment was the
X-ray endovascular embolization of the poste-
rior prostatic plexus, which is the most optimal
pathogenetic method of the disease correc-
tion. Embolization of the plexus veins is per-
formed by intravascular coils. Access to the
dorsal vein may be obtained either by the punc-
ture or surgically (incision) through the dorsal
vein. It should be noted that in cases of proxi-
mal type of venous drainage, it is possible to
use endovascular approach. Access may be
transfemoral or transpenial (dorsal vein punc-
ture). However, if when during the preoperative
patient examination or at the control phlebog-
raphy during surgery, the mixed (proximal-
distal) type of the shunting is revealed, the in-
cision of dorsal vein with subsequent emboli-
zation of the periprostatic venous plexus is
performed. The procedure is finalized by sur-
gical ligation of the emissary and circular veins
(39, 40).
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Of particular note are those cases where the
underlying venous disease causing VDD is
more systemic and widespread and can be
combined with dysfunction of other pelvic veins.
Examples include varicocele due to incompe-
tence of the testicular vein, varicose disease of
pelvic veins; syndromes of arterial-venous con-
flict (such as Nutcracker syndrome and May-
Thurner syndrome). Improvement of venous ED
treatment methods has led to the appearance
of hybrid and combined interventions, which
allow to correct all the above-mentioned pa-
thologies simultaneously. Such single-step in-
terventions, firstly, are preferable for patients
and, secondly, allow saving time and resources.
Examples of these interventions are: endovas-
cular antegrade occlusion of prostatic plexus
veins combined with endovascular angioplasty
and stenting of common iliac vein; retrograde
transfemoral radiosurgical embolization of pro-
static plexus veins combined with angioplasty
and stenting of common iliac vein; retrograde
transbasilar radiosurgical embolization of pros-
tatic plexus veins combined with angioplasty
and stenting of common iliac vein; testicular
vein embolization, retrograde transfemoral ra-
diosurgical embolization of prostatic plexus
veins.

Regarding the cases when during diagnostic
examination, in particular, during MSCT with
contrast enhancement, patients are diagnosed
with significant tortuosity and varicosity which
may make it difficult to deliver the guidewire,
venous catheter and intravascular coil to their
target site, it is possible to perform emboliza-
tion of the venous plexus and, if necessary, its
sclerotherapy. This method of treatment is also
used in cases of VDD relapse caused by varia-
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DOrBY “HaumoHanbHbIV MeanLMHCKNY MccaenoBatTeibCkui LeHTp paanoaorin” MuHaapasa Poccun,
Mocksa, Poccusi

HecmoTpsi Ha TO 4TO pPacripoCTPaHEHHOCTb paka rnoaxesyao4Hov xeneanl (PIPK) B nonynsuyvn HaceneHus
BCEX CTpaH OTHOCUTEJIbHO HEBLICOKA, 3Ta OI1yXOJib, OTJIMYAIOLAsCs LOCTATOYHO arPecCUBHbIM TEYEHUEM,
SIBJISETCS OAHOU M3 [N1aBHbIX MPUYUH CMEPTU OHKOJIOrMHYECKUX OOJIbHbLIX. Ycrnexu, AOCTUIHYTbIE B JIEYEHUM
aT10ro 3a60s1€BaHNS, OCTaIOTCS OTHOCUTETIbLHO CKPOMHBIMY 10 CPABHEHWUIO C MPOrpPeCCOM, AOCTUHYTbIM OTHO-
CUTEJIbHO APYruX TUMOB OryXOJIEN.

Llenb gaHHoro o63opa: aHain3, 0600LLUEHVE 1 OLE€HKA CBEAEHWI, UMEIOLLUMXCS B MUPOBOV Y1 OTEYECTBEHHOM
smTeparype, OTHOCUTESIbHO COBPEMEHHbIX 10AxX0A0B K Teparnu PIK.

PanukanbHas xvpyprudeckas oriepaums 4o Cux rnop OCTaeTcs eAnHCTBEHHbBIM OTEHLUNAIbHO 3PGOEKTUBHLIM
meToaom neyvyeHusi. Tem He meHee PI)K B pe3ekTabesibHo cTaanv avarHocTupyercs meHee yem B 20% cy-
yaeB. Bblbop Xxe Tepanvn MecTHoOpPacrpoCcTpaHeHHOro HepesektabesibHoro PIK Bce elye ocTaetcss Aanekum
oT onTumasibHoro. OCHOBHbIM JI€HEHUEM MaLNeHTOB C MeTactatundyeckum PIK saBasieTcs xumuoTtepanus.
BmecTte ¢ Tem BcieacTBue MUKPOMETacTaTu4eCckoro pacripoCTPaHeHUsl aneHoKapLumHoOMa noaxesyn04Hov
XKesnesbl yXe Ha paHHUX aTarnax CBOero pa3BuTus MPMOBPETaET CUCTEMHbIV xapakTep. Takum o6pa3om, npo-
6rnema 3(pPHEKTUBHOIro J1I€KaPCTBEHHOIO sie4eHus: 60sibHbIx PIDK 4pe3BbiyaliHO akTyasibHa rpy BCEX CTaausixX
aToro 3aboseBaHnsi. HeCoMHEHHO, 4TO NMPUOPUTETHOV 3aaaqel BISEeTCS NMoUCK HOBbIX BO3MOXHOCTEV BO3-
AeVICTBUS Ha 3Ty OIyX0Jlb.

KnioueBbie cnioBa: pak rnoaxesyno4Hor Xenesasbl;, paavkasibHas onepawus; XuMnuosy4eBas Teparnus; aekap-
CTBEHHOE Jie4eHne; MeTobl JIOKasIbHOU AECTPYKLMN

Ana uutupoBaHua: E.A. BoikoBa, H.A. ®dananeesa, J1.0. Metpos, l0.B. lNymeHeukas, K.C. Makaposa,
M.B. Weran, B.B. KydyepoB. CoBpemMeHHas KOHLUENUUS PEHTrEH3HAOBACKYNSPHOrO Ne4YEeHMs paka Noaoxeny-
noyHoi xenesbl. O630p nutepaTypbl. MexayHapoaHbIi XypHan WHTEPBEHLMOHHONU KapAnoaHrnoaoriu.
2024; 77 (2): 59-80. https://doi.org/10.24835/1727-818X-77-59

KoH)NUKT nHTepecoB: aBTopbl 3asBASOT 06 OTCYTCTBMM KOHDINKTA MHTEPECOB.

UcTouHuku dpuHaHcnpoBaHusa: paboTa BbinosiHeHa 6e3 CrIOHCOPCKOM NoaaepXKu.

The current concept of endovascular treatment
of pancreatic cancer. Literature review

E.A. Bykova, N.A.Falaleeva, L.O. Petrov, Yu.V. Gumenetskaya,
K.S. Makarova, P.V. Shegai, V.V. Kucherov*

National Medical Research Radiological Centre of the Ministry of Health of the Russian Federation,
Moscow, Russia

Despite the fact that the prevalence of pancreatic cancer (PC) in the global population is relatively low, this type
of tumor, which is rather aggressive, is one of the major causes of death in cancer patients. Advances achieved
in treating this disease remain relatively modest compared with the progress made in other tumor types. The
purpose of this review is to analyze, summarize and evaluate the information available in both international and
national literature regarding modern approaches to therapy of PC. Definitive surgery is still the only potentially
effective treatment option. Nevertheless, resectable stage of PC is diagnosed in less than 20% of cases.
And the choice of therapy for locally advanced unresectable PC is still far from what could be considered
optimal. The primary treatment for patients with metastatic PC is chemotherapy. At the same time, pancreatic
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adenocarcinoma becomes a systemic disease in the early stages due to micrometastatic nature of its spread.
Thus, the problem of effective medicinal treatment of PC patients is extremely important in all stages of the
disease. Undoubtedly, the priority is to find new treatment options that will have an effect on this tumor.

Keywords: pancreatic cancer; definitive surgery; chemoradiotherapy; medicinal treatment; local destruction

methods
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BeepeHue

Pak nomxenyno4Hon xenesnbl (PINX) npen-
cTtaBngeT coboln 3710ka4yecTBEeHHoe HoBoobOpa-
30BaHKe, pa3BMBaIOLLLEECS U3 ANUTENNA Xene-
3UCTOWM TKaHW WX NPOTOKOB MNOOAXENYA04YHOMN
xenesbl. bonee yem B 95% cnydaeB PITK
npeacTaBaeH pasfnyHbiIMU BapuaHTamMm npo-
TOoKoBOW ageHokapuuHomsbl (1). Okono 5-10%
cnydaeB PIK obycnoBneHbl reHeTu4eckumMu
MyTaunsamu. OCHOBHbIMU daKkTopamMun pucka
BO3HMKHOBEHUS PIMXK y 90% 60NbHbIX SBAKAIOT-
cs KypeHue Tabaka, MHouuupoBaHue Helico-
bacter pylori, oxupeHune, caxapHblii aonader
1 HEKOTOPLIE MULLEBbLIE NPeanoyTeHus (2, 3).

PacnpocTtpaHeHHocTb PITDK B Muposon
nonynsumMn HEBbICOKA, OAHAKO BCNeacTBue
arpeccmBHOro TeYeHus 3TO 3abonieBaHue siB-
ngeTca OogHOM W3 rNaBHbIX MPUYUH CMEpPTU
OHKOJIornm4yeckux 6onbHbIx (1, 4, 5). Tem He me-
Hee pocTmxeHus B Tepanuu PIK octatotcs
OTHOCUTEJIbBHO CKPOMHbIMU O CpPaBHEHUIO
C NPOrpeccom, AOCTUTHYTbIM B fledeHnn apy-
rMX TUMOB OMYyXOJEN.

Ko BpemeHun yctaHoBneHua anarHosda PIK
HaxoOouTCca B pe3ekTabenbHOW cTaaun Nnllb
y 20% GO0NbHBbIX, Y MOJIOBMHbI ANArHOCTUPYETCS
mMeTacTaTudeckoe 3abonesaHune, 30% 6onb-
HbIX MMEIOT MECTHOPACNPOCTPAHEHHYIO, OAHA-
KO HeonepabenbHylo onyxonb (6). B cBa3n
C yfnyylleHneM MeToO40B BU3yanusaumm rnomxe-
JIYOO4YHOW Xene3bl CTano BO3MOXHbIM UOEHTU-
dnuMpoBaTb MHOXECTBO BapuaHTOB pacrpo-
cTpaHeHHocTM PIDK, Haxogswmxcs B obnactu
Mexnay pesekTabenbHbiM 1 Hepe3ekTabenbHbIM
3abo0/ieBaHNEM — OMyXOonu “rnorpaHuyHoOn pe-
3ekTabenbHocTn” (7). CornacHoO POCCUINCKUM
Knnnnuecknm pekomeHgaumam 2021 r., PIK
noapasaenseTcsa Ha pesektabenbHbin (T1-
3NO-1MQO0), norpaHun4yHO pe3ekTabesnbHbIN,
Hepe3ekTabesibHbli MEeCTHOPACMPOCTPAHEH-
Hbin (T3-4NO-1MO0) w”n wmMeTacTaTuyeckumn
(TriosoeNnos0eM 1) (8).

PagvkanbHas xmpypruyeckas onepauus siB-
ngeTcsa B HacToslee BpeMsi €OUHCTBEHHbIM

noTeHunanbHO 3P HEKTUBHLIM METOAOM Nleye-
Husa PIM>K. BmecTe ¢ Tem nporpeccus 3abone-
BaHMA MOC/Ee ONepaTuBHOIO JIeYeHUs pasBu-
BaeTca B 25-37% cny4aeB. Bbibop Tepanun
MeCTHOPaCNpPOCTPaHEHHOIO Hepe3ekTabesb-
Horo 3aboneBaHust 4O CUX MOP He ornpeaeneH
n aBAsgeTcs npegMeTtoM  00CYXAEHMUS.
MeTactatnyeckoe pacnpocTtpaHeHune PIK
CYLLECTBEHHO yxyAawaeT nporHo3. OCHOBHbIM
METOAO0M JiedeHns BoNbHbIX MeTacTaTudec-
kum PIDK gasnaetca xumumotepanua (XT).
Kpome Toro, nokasaHo, 4To ageHokapumHoma
MoAXXeNnynoo4yHOW Xenesbl C caMoro Hadana ee
pa3BUTUSA ABNAETCH yXe CUCTEMHbIM 3abone-
BAHMEM C PaHHUM MUKPOMETaCTaTUYECKUM
pacnpocTpaHeHuem, MNo3TOMy BOMNpPoC 3ad-
dEKTUBHOIO JIEKAPCTBEHHOIO JleyeHns Npea-
CTaB/IIEeTCHA KpanHe akTyasibHbIM 1 01 MEeCT-
HopacnpocTpaHeHHoro PIX. Byayuwimin npo-
rpecc Tepanun 3aboneBaHns B 3HAYNTENbHOMN
Mepe 3aBMCUT OT MOHUMAaHWUS FEHETUYECKUX
n monekynsapHbix daktopoB PIK, cnocob-
CTBYIOLLMX OHKOFEeHedy, a TakXke OT YyCTaHOB-
JleHns1 HOBbIX BMoMapkepoB O/ pa3paboTkm
LefieHanpaB/ieHHON U MeHee TOKCUYHOW CUC-
TEeMHOW Tepanuu.

Pe3ekTabenbHbii PIMXK

Hanbonee BaXHbiM 3Tanom B AMarHOCTUKE
M nocnenyouwen paspaboTke niaHa fevyeHus
PIK saBnseTcsa onpepeneHve pesektabesnb-
HOCTU NepBUYHOW onyxonu. lokas3aHo, 4TO
ONnTMMasibHbIM METOOO0OM AN AOCTUXEHUS
3TON Lenn ABFEeTCH KOMMNboTEPHAA TOMOrpa-
oduna (KT), ontummnanpoBaHHasa gasa Bu3dyanu-
3aumm NOAXEeNyoo4YHOM XXenesabl (7).

PagovkanbHasa xupyprudeckasi onepaums
B HACTOSLEE BPEMS — 3TO €MHCTBEHHOE MO-
TeHuManbHO addekTnBHOE nevyebHoe Mepo-
npudatmne. [laHKPeaTakTOMUS YyBenmMyYmBaeTt
NPOOOIKNTENBHOCTb XXM3HU NALVEHTOB C N10-
Kann3oBaHHbIM PI>K, BO3MOXHbI Aaxe cny4dam
MOJSIHOFO W3NIE4YEHUS HEKOTOPbIX U3 HUX.
OpHako pesynbraThl 60bLIMHCTBA Onepaumn
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yXyOLaTcs 1U3-3a Hannmuus cyOKITMHMYECKOMN
OMyxXONIM Ha TrpaHnLE pPEIEKUUN OMyxonu.
HeypnaneHHble BO BpeMsi onepauun onyxone-
Bble KJNIETKM CNyXaT WUCTOYHMKOM J1OKaJlbHbIX
peuuanBoB U, CnenoBaTesibHO, OTAASIEHHbIX
MEeTacTa30B, 4TO NOATBEPXKOAETCS pedy/ibTaTa-
Mu aytoncum y 80% naumeHTOB, NMOAYYUBLLMX
ornepaTtmBHOe JnedyeHne. TwaTenbHbln aHanu3a
3TUX Crly4aeB NO3BOJINI BbIOENNTb Ba BaXHbIX
0BCTOATENLCTBA, KaCaloLMXCA XMPYPruyecko-
ro nedeHmsa 6onbHbix PIMXK. Bo-nepBbix, ero
NPUMEHEHME A0IKHO ObITb OrpaHUYEHO TOJIbKO
naumMeHTaMm C MUHUMAIbHOM COMYTCTBYIOLLEN
MaTosIoOrMen, YTO NO3BOJIUT BLIMOJIHUTL PE3ek-
LMIO AOCTaTOYHO BonbLUero o6bema TkaHu Nof-
XKENyao4YHOW Xenesbl A9 HAAEXHOrO yaaneHus
cyOkMHM4Yeckonm onyxonu. Bo-BTopbix, Ons
YMEHbLUEHNS BEPOATHOCTU Pa3BUTUSA NOKasb-
HOro peumgmBa clenyet MCNoJsIb30BaTb BCE
BO3MOXHbIE MepuonepaLmoHHble Mepornpus-
TUS, COOTBETCTBEHHO MOBbIlWaWme 3dpdek-
TUBHOCTb XMPYPrM4eckoro Bosaenctens (9).

[na noBbleHNs pe3ynbTaTUBHOCTM onepa-
TUBHOIo nevyeHna 6onbHbix PIMX Heobxoounm
OeTaNlbHbll aHann3 PUCKOB M MPEUMYLLECTB,
CBAI3aHHbIX C MaHKPeaTakToOMMeENn. ITO BKOYa-
eT B cebs TwaTeNbHbli aHann3 KINHUYECKUNX
napameTpoB, B TOM YMCNE OLLEeHKY 00LLEero co-
CTOSIHMSI MaumeHTa, onpeaeneHme pPeHTreHo-
rpamyeckorn aHaToMmMmM OMyxosin, YPOBHS
CA 19-9. Bcnep 3a onepaTtuBHbIM JIEHEHMEM
LOJIKHa cneposaTbh cuctemHas XT (onTtumarns-
HO pexunm mFolfirinox) NPoAONKNTENBHOCTLIO
He MeHee 6 Mec. NpeanoyYTUTENbHOCTb TaKoN
TakTUKN MOATBEPXAEeHa ybeauTesnbHbIMU pe-
3ynbTaTaMm MHOIOYUCNIEHHbBIX NCCNea0BaHnN.
B cooTBeTCTBUM C pekOMeHgauuamm Amepun-
KaHCKOro obuiecTsa KJIMHUYECKOM OHKONOrum
(ASCO) mncnonb3oBaHUE XUPYPrUv PEKOMEH-
OO0BaAHO orpaHuymBatb GU3NONOrMYECKN 300-
POBbIMU MaLMEHTAMM, PEe3EeKLUSA ONMyX0an y KO-
TOPbIX TEXHUYECKN BbINOJIHUMA U Y KOTOPbIX
ypoBeHbCA 19-9BKpoBMHM30K. OnepaTtuBHOMY
fledyeHnto nokHa npegwecteoBatb XT (9).

B cBa3n ¢ TeM 4TO ageHokapumHoma nopa-
XKENyO0YHOM Xenesbl YXXe Ha paHHeM nepuoae
CBOEro pa3BuTus NnpnobpeTaeT CUCTEMHbIN Xa-
pakTep, BONPOC JIEKAPCTBEHHOIO JIEYEHUA 3TO-
ro 3aboneBaHUs CTAHOBUTCH KpalHe akTyasb-
HbIM Ha BCex cTaausx ero passutusa (10).

MorpaHnyHo pe3ekTabenbHbin PIMK

K HacTosilleMy BPEMEHU eauHOro MHeHUs
OTHOCUTENIbHO OnpeaeneHns NorpaHnYyHo pe-
3ekTabesibHbIX OMyXonem un Ux JNevYeHust Bce
eule He cyuwiectByeT. HaumoHanbHas obuias

oHkonormnyeckaa cetb CLUA onmceiBaeT no-
rpaHnyHo pesekTtabenbHblin PIMXK kak MHBa3uo
OMNyxoJIn B BEPXHIOIO OpbKeeyHylo apTeputo,
MaCCUBHOE OHOCTOPOHHEE MopaxeHne Bepx-
Hel BpblXeeyHol BeHbl NN BOPOTHOW BeHbI,
a TakXxe racTpoayoeHasibHOM apTepumn BNIOTb
[0 ee BbIxoOa M3 MNeYEeHOYHOMN apTepun unm
MHBa3MIO TOJICTOM KULLIKN 1 ME30OKOJIOH (7).

MorpaHnyHO pe3ekTabesibHble Onyxoau
MoOXeNynoo4YHOM Xenesbl NpopacTalT B Npu-
nerawoowme TKaHM C BOBJIEYEHUEM COCEeOHUX
OpbhKEEYHbIX COCYOMCTbIX CTPYKTYP, OAHAKO
CTeneHb NpopacTaHuss OTHOCUTENbHO MWHU-
MaJsibHa, YTO OEfiaeT MOJIHYI0 Pe3ekuuio Mak-
POCKOMUYECKOW ONYyXONIM TEXHUYECKN OCYLLE-
cTBUMOWN. TeM He MeHee apean UX MHPUNLT-
paunn 6onee oBLIMPEH, YEM Y NOTEHLMANbHO
pe3ekTabenbHbIX BapuUaHTOB paka, MNo3ToMy
BEPOATHOCTb MUKPOCKOMUYECKN HEMOJIHbIX
(R1) onepaunin npu NCNosIb30BaHUN XUPYPIA B
KayeCcTBe NepBOro atana repannm 3Ha4nTesIbHO
Bo3pacTaeT. OPDEKTUBHOCTb XE JIeHEeHMSa Ha-
MPSIMYI0 3aBUCUT OT MNOJIHOTbI MUKPOCKOMNNYe-
ckoun (RO) pesekumn. Ponb npeoonepauyioHHOM
XT cocTtouT Kak B OMNTUMU3aALMUN pe3yrbTata
XUPYPrMyecKoro fieveHmns, Tak n B oTbope naum-
€HTOB, MOAXOAAWMX A9 MaHKPEeaT3KTOMUN.
Llens npoBegeHusa npenonepaunioHHom XT
©0NbHbLIM C NOrpaHNYHO pesekTabenbHbIMU Ba-
praHTaMmu paka CoOCTOUT B NOBbILLUEHUN BEPOST-
HOCTW O0JITOCPO4YHOIO BbIKMBaAHUS, N POJib €€
CO BpeMeHeM Bo3pacTtaeT (11).

Mo maHHbIM 3apybexHOM N OTeYEeCTBEHHOMN
nmTepaTtypbl, CTaHOAPTHLIA MOAX04 K 9TUM
nauveHTamMm 3akal4aeTcss B UCMNOJb30BaHUU
HeoaabloBaHTHOW XT ¢ TeM, 4TOoObl MPUBECTU
K nocnenywoouien pesektabesnbHOCTMU, MaKCU-
MM3MpoBaB noTeHuman ana pesekumn RO,
a Takke mzbexatb pedekumii R1/2. OgHako
aBTOpPbl HECKOJIbKNX 3apybexHbIX nccnegoBa-
HUIA NPULLNN K BbIBOAY, YTO JIOKOPErnmoHapHas
xmmumonydyesas Tepanusa (XJ1T) B Heoaabio-
BaHTHOM BapuaHTe TakKe CnocobHa ynyylnTb
MPOrHo3. lMauneHTbl C XOpowWnMM OTBETAMMU
Ha npefornepauvioHHOEe fieyeHmne (PEeHTreHo-
NIOrM4eckne paHHble O PEerpeccuyr Oonyxonm
N CHUXEHNE YPOBHEW OMyXOJIEBbIX MapPKEPOB
B KPOBW) npeacTtaBnstoT cobon noarpynny
O0NbHbIX C HAWUNYYLIMMU LLAaHCaMKW Ha pe3ek-
unvto RO m 6naronpusTHbIA O0NTOCPOYHbIN
pesynbtat (7).

HeobxoanMmocTb nNpoBeaeHnsa npegonepa-
LMOHHOIO JIe4eHns nauneHTam ¢ norpaHnyHo-
pesekTabenibHbIMU OMyX0AsIMM OCHOBaHa Ha:

1) obecneyeHnn nHTepeana BpeEMeHU, B Te-
YEeHMEe KOTOPOro MOXHO OLEHUTb CTENEHb
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arpeccmBHOCTM paka U TeM camMblM O0TOOpaThb
nauveHToB OIS onepauumn, y KoTopbix 3abone-
BaHMe Ha poHe fledeHns cTabunbHO B OTHOLLE-
HUM Pa3MEPOB UM OAXE UX YMEHbLUEHUS W,
cnepoBaTesNibHO, Y KOTOPbLIX UMeeTcst Hanbosb-
lwas BEepOSATHOCTb OGnaronpusaTHOro mMcxopa.
OT10T pakTop NpmobpeTtaeT G0ONbLIOE 3Haye-
HMEe Mpu NOTEHUMaNIbHO BbICOKOM puUCKe one-
PaLMOHHbBIX OCJIOXHEHUI 1 KOPOTKOM NPoJos-
XXNTENIbHOCTU XNU3HU MNaLMEHTOB;

2) bonee paHHEM Ha4vane CUCTEMHOW Tepa-
nMn MmMKpomeTacTaTuyeckoro 3aboneBaHus,
CyLLEeCTBYIOLLEro y 60NbLUMHCTBA O0JbHbIX;

3) oxxmpaeTcs, 4YTO HeoaablOBaHTHaAs Tepa-
nmsa 6yoeT NepeHoCUTbCs Nydlle, YeM aablo-
BaHTHada, Tak Kak MNocneonepaymoHHOE BOC-
CTaHOBJIEHME CMOCOBHO 3HAYUTESNIBHO YCIOX-
HUTb NOCenyLLee NPoBeLeHNe XMUO- UIn
XUMMOJIYH4EBOI O JIeYEeHUS;

4) noTeHUuManbHOM YMEHbLUEHUN CTEMNEHU
nopaxeHusa numdaTnyeckmnx y3sioB 1 pasme-
pOB onyxonu (HeKpo3, OCcOoBEeHHO Ha nepwu-
depun), TeM cambiM MOBbIWAA MOTEHUMAN
ons pesekumn RO (7).

OkoH4yaTenbHasa pojib NMepuUornepauioHHONn
XJ1T B neyeHuu naumneHToB ¢ pe3ekTadbenbHom
M NorpaHnyHo pesektabenibHON ageHOoKapLUu-
HOMOW MNOOXEeNyOo4YHOW Xenesbl 00 CUX Mop
He onpegeneHa. CywecTBYIOT AaHHbIE, Kacato-
wmecsa cnocobHocTn nydeBoint Tepanuu (J1T)
yMeEHbLUATb OMyX0Jib NOOKENYL0YHOMN Xeneshl,
CHMXaTb 4acTOTy peunamBoOB W YBENNYMBATb
BbIKMBAEMOCTb NauneHToB. MmMelowmecs naH-
Hble MMPOBON NUTepaTypbl CBUOETENbCTBYIOT
0 TOM, 4TO XOTH HeoaabtoBaHTHasa JIT cnocob-
Ha 6n1aronpuUATHO NOBINATbL HA HEKOTOPbLIE OH-
KOJIOrn4yeckre nokasarenu, ogHako penko ne-
peBOAUT aHaTOMUYeckn HepesekTabenbHble
onyxonu B pe3ekTtabenbHble. HecMoTps Ha To
4TO MEKLWMECS AaHHbIE MOATBEPXOAKT CMNO-
coBHoCTb JIT yMeHbLIaTb PUCK NPOrpeccupo-
BaHWs paka, ee poSib B MOBbILLEHUN OOLLEN
BbkmBaemocTu (OB) 0o HacToSAWEro BpeEMeH
He Hawna noaTeepxaeHusa. BepoaTHo, obny-
YEHME MOXET YBENNYUTb NPOOOSIKNTENBHOCTb
>KM3HU OTAENbHbIX NAUWMEHTOB, 0gHako ybenm-
TeNbHbIX AAHHbIX, MOATBEPXAAIOWMX TaKYHO
BO3MOXHOCTb Y COOTBETCTBYIOLLEN KaTEropmmn
©0/bHbIX, HE MOJIly4EHO BCNEACTBUE HEOOHO-
POOHOCTU KaK M3y4aeMblx MONyndauun, Tak u
npuMeHsemMbix pexunmoB JIT. OcHOBbIBasiCb
Ha MHTEepNpeTaunmn CyLLECTBYIOLLIMX CBEAEHWNN,
BbIOOpP HEOAAbOBAHTHOW N agbloBaHTHOW JIT
y NauMeHTOB C siokann3oBaHHbIM PI>K npoBo-
ONTCS UHOAVMBUAYANbHO, MPW 9TOM npeanoyre-
HMe oThoaeTcsa nauveHTam, KOTopble, N0 MHe-

HMIO aBTOPOB, UMEIT HanbOoNbLLMIK PUCK BO3-
Bpata Oone3Hn. Takxe JIT moxeT ObiTb
npMMeHeHa B KayecTBe afibTepHaTuBbl MNaH-
KpeaTakToOMuUn y 60sbHbIX, ABASIOLIMXCSA MS0-
XUMM KaHOngaTaMmm Ha onepaTuBHOE NieYeHMe.
YuunTtbiBag 9TM 06CTOATENBLCTBA, POJIb U MECTO
XJIT npooomxatoT obcyxaaTbca. na 4eTkoro
onpeaesnieHnsa ee MecTa B airoputMmax nepu-
OnepauyioHHOro NeYeHns, NCMNOoJb3YyEMbIX 015
nauneHToB ¢ Nokanu3oBaHHbIM PIMXX, Heobxo-
oMbl 6onee macwTabHble UCCneaoBaHUs,
B MNepBylD o4yepenb, ONa unaeHTundukauum
rpynnbl NaymMeHToB, NMPUMEHEHME JNTOKaNIbHOWN
NT y KOTOPbIX MOXET AaTb XOTH Obl HEKOTOPOE
npemmyLecTso (9).

B 2020 r. 66511 ony6AnMKoOBaHbI pe3yfbTaTbl
MHOFOLIEHTPOBOIro PaHAOMNU3NPOBAHHOIO UC-
cnegoBaHusa lll dasel PREOPANC 1, uenbio
KOTOpPOro Oblla ougHKa BAUSHUSA npegonepa-
LMOHHOro kypca XJ1T Ha OB 605bHbIX pe3ekTa-
OenbHbIM M MNOrpaHNYHO pes3ekTadeslbHbIM
PIM>X. HabpaHHble B uccnepgoBaHme 246 naum-
€HTOB OblNM PpaHOOMU3MPOBaHbI Ha OBE rpyn-
Mbl: B NepBon 6bisia npoBeaeHa npegonepaum-
oHHasa XJIT ¢ remumMTabrMHOM C MocneayoLLen
naHkpeaTakTOMMEelN U aabioBaHTHbIM BBeAE-
HMem remumtabuHa (n = 119), BO BTOpON —
MaHkpeaTakToOMUsa C Nnocnenyllwmm anblo-
BaHTHbIM remuymtabuHom (n = 119).
AdunctaHumoHHaa JIT npoBegeHa B pexume
nogseneHns pasoBon o4aroBon Oo3bl 2,4 Ip,
cymmapHo 36 'p. O6nyyeHuMio noaBepraanch
obnactb OnNyxonu MOAXenynoo4yHOM Xenesbl U
nopaxeHHble nmvaTtnyeckme y3nbl.
Cratnctmnyeckn s3Hadnmblx pasnmamnii OB npu
npumMmeHenun XJIT n 6e3 Hee Mexay rpynnamm
rnonyy4yeHo He 6bino (16 1 14,3 Mec cooTBeT-
CTBEHHO, p = 0,096). HYacToTa pe3ekuunn co-
ctaBmna 61 n 72% (p = 0,058) cooTBETCTBEH-
HO. Pe3ekuua RO npoeegeHay 51 (71%) ns 72
nayMeHToB, NOJyYaBLUMX NpeaonepaunoHHyo
XNT, ny 37 (40%) n3 92 60nbHbIX, KOTOPbIM
Oblla Ha3HavyeHa HeMedleHHas onepauus
(p < 0,001). MNpumeHeHMe npenonepaumoH-
Hon XJ1T NnpuBOAUIIO K MOBBLILLIEHUIO BbIXXWBae-
MocTu 6e3 nporpeccupoBanua PIMXK (p = 0,032)
1 YBEJIMYEHUIO MHTEPBAsa BPEMEHU A0 pPa3BU-
TUsa nokopernoHapHoro peunavea (p=0,0034).
Bonee Toro, noarpynnoBon aHann3 rnokasarn,
4YTO cpeamn NauyeHToB C NOrpPaHNYHO pe3ekTa-
6enbHbiM PIK 6b1510 BbiIBEHO MNOBbILLIEHME
OB npu npumeHenunn XJIT (p = 0,029), Torga
Kak B noarpynne nauMeHToOB C pe3ekTabeib-
HbiM PITXK Takas 3akOHOMEPHOCTb OTCYTCT-
BoBana. Takum 00pasoMm, pes3ynbTaTtbl 3TOWN
paboTbl MPOAEMOHCTPUPOBANN MNOBbILLEHNE
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JIOKOPErMOHAPHOIr0 KOHTPOJIS Npu MPUMEHEe-
HUM npeponepaunoHHon XJ1T. Tem He MeHee,
KaK cHMTanun aBTopbl, HEOOX0AMMO NPOaoIXKe-
HME COOTBETCTBYIOLLMX UCCNEA0BaHNN, B TOM
yncne Ong onpeneneHms onTMMasbHOW KaTe-
ropuv NauueHToB, KOTOpbIE MOoayyYnnmn 6bl OT
Takow Tepanuu npenmyuwectso (12).

B KOxHow Kopee Oblno npoBeggHoO npoc-
NEKTUBHOE PaHLOMU3NPOBAHHOE MHOTMOLEH-
Tposoe nccneposanme ll/lll pasbl, B KOTOPOM
npoaHanM3npoBaHbl Pes3ysbTaThl Ie4EHUS Na-
LMEHTOB C MNOrpaHnU4yHoO pe3ekTabenbHbIM
PIM>X. B nccneposarue 6b1s10 BktoveHo 50 na-
LUMEHTOB, 27 K3 KOTOPbIX HA MEPBOM 3Tane
ne4vyeHns nposenu npeponepaunoHHyio XJ1T
C nocneaywuwmm OrnepaTuBHbIM JIEYEHMEM.
XT ocyuwiecTBnanacb reMuutTabmHOM B MOHO-
pexume. [lNepBbli 3Tan nevyeHUss OCTasibHbIX
23 naumeHTOB COCTOS1 M3 OnepaTUBHOIO
BMELLATENbCTBA, 3a KOTOPbLIM nocrnegosana
nocneonepaunoHHas XJ1T ¢ BBeAEHNEM FEM-
untabuHa. KoHdopmHaa JIT npoBoaunacb
B pexume noaBedeHns pa3oBOM 04aroBOW
no3bl 1,8 I'p, cymmapHonm — 54 I'p. Meguana OB
Oblna 3HaA4YMMO BbilLe B rpynrne npoBeneHus
npeponepaunoHHon XJIT no cpaBHEHUIO
C aAbloBaHTHbLIM pexumom XJ1T — 21 n 12 mec
cooTBeTCcTBEHHO (p = 0,028). MccnemoBaHume
Obl10 NpeKpaLLEHO paHbLUe 3anaHNPOBaHHbIX
CpPOKOB BCNeACTBME O4EeBUOHOCTU MOJIyYeH-
HbIX pe3yabTaToB. HeobxoaMmMo 3aMeTuTb, YTO
LLesiblo 3TON paboThkl ObINO cpaBHeHME adppek-
TUBHOCTM NOCNELOBATENBHOCTU MNPOBEAEHUS
XJ1T No OTHOLLEHMIO K ONEPATUBHOMY JIEYEHUIO,
a He 3pPEKTMBHOCTbL Tepanuu Kak TakKOBOMN.
TemMm He MEHee Henb3sl HE OTMETUTb XOpPOoLUKne
nokasartenm OB, a Takke 3Ha4MMOE NMOBbILLEHNE
yacTtoTbl RO-pesekuui B rpynne npegonepauy-
oHHOoM XJIT — 51,8% no cpaBHeHutio ¢ 26,1%
cpean naumeHTOoB, Havyasio JIe4eHUd KOTOPbIX
Obin1o onepaTtmBHbIM (p = 0,004) (13).

MonHas mukpockonuyeckaa (RO) pesekuusa
ABNSETCH BaXHbIM MPOrHOCTUYECKUM KpUTe-
pnemMm. OcHOBHas LUenb npoaosikatowerocs
MHOIOUEHTPOBOro uccneposanuna Il ¢asbl,
VHULUMNPOBAHHOIro BoCcTo4HOW 06beanHEHHOMN
oHkonoruyeckon rpynnon (ECOG 1200), 3a-
KnoyaeTca B onpeaneneHun 4acTtotel RO-
pes3eKkuminy NnauMeHTOB C MOrPaHNYHO pe3eKkTa-
6enbHOM aaeHOKapLMHOMOW MOOKenya04YHOoM
Xenesbl Npy NPUMEHEHUN Pa3NNYHbIX PEXun-
MOB HeOaabloBaHTHOW Tepanun. lNaunmeHTsb
pPaHOOMM3UPOBAHbLI HA rPYNnbl 419 MoJyYeHus
OZIHOIr0 N3 ABYX NpefonepaunoHHbIX PEXMOB
fledyeHusa C nocnegyllmMm XMpypru4ecknm
BMELLATENIbCTBOM M aabloBaHTHOW XT. BosbHbIE

1-n rpynnbl nonydatot XJIT (JIT B cymmapHown
odarosoin go3se 50,4 I'p Ha poHe exeHenesnb-
HOro BBeOeHus remumtabuHa) ¢ nocnenyto-
wen, yepes 4-6 Hen, XMPYPrm4eckom pesek-
uven. Janee npoBOAMUTCH Mocfeonepaumn-
OoHHaa XT remuymtabuHom. lNNauymeHTam 2-n
rpynnel NPOBOAAT Ha MEPBOM 3Tane MHOro-
KOMMOHEHTHYIO XT (remuutabuH, umcnnaTuH
n ¢topypaumn), a 3arem JIT B aHaANOrM4HOM
pexnme Ha PoHe MHPY3MOHHOINO BBEOEHUS
dTOopypaumna. HYepes 4-6 Hepn nocne 3aBep-
weHmsa XT naumeHTbl NoaBEPralTCs XUpPyprn-
4eCKOMY JIEYEHUIO C MOCNEeayLWEN aablOBaHT-
HOW Tepanuein remuuTabmHoM. DTO Npocnek-
TUBHOE KJIMHMYECKOE NCCNEeNOBaHNE ABFETCA
MepBOM OLLEHKOW ponm npenornepaunioHHON
XNT npu norpaHnyHo pesektabenbHom PIK
(7).

B 60nblUMHCTBE NPOBOAMMBIX MCCnenoBa-
HUI, NOCBSILLEHHbBIX N3YYEHUIO POV nNpepone-
paumoHHon XJ1T, cuctemHaa XT npoBoaunachb
B MOCJ/ieonepaunoHHOM, a He B Npegonepaum-
OHHOM nepuoge. B HacToswee Bpems B nute-
paType npencTaBfieHbl Takke pe3ynbraTbl UC-
cnenoBaHMM NO MHTeHcudpukaumm cxem XT
B MpenonepaumoHHOM PEeXMME N CpaBHEHME
MxX ¢ HeoaabloBaHTHoW XJ1T. B 2022 r. 6binn
onyb6snKoBaHbl pes3ynbTatbl PaHOOMU3UNPO-
BaHHOro uccneposaHua Il ¢dasbl (A021501)
AnbsiHCa NO KJIMHUYECKUM MCMbITAHUAM B OH-
konornn. B wnccnepoBaHue Obl1O0 BKIOYEHO
126 6onbHbIX PIK B COCTOSAHMM NOrPaHnNYHOM
pesekTabenbHOCTU. Ha npegonepayoHHOM
aTane JsieyeHus naumeHtTam nepeon rpynnbl
(n=70) 6bino npoBeaeHo 8 umknoB XT no cxe-
me mFOLFIRINOX, a naumeHTam BTOPOW rpyn-
nbl (N = 56) — 7 unkioB XT Mo 3TON Xe CXeme
C nocnenyiouLein CTepeoTakCn4eCckKom JIy4eBon
Tepanuen (CTJIT) ¢ nogseneHnem 3a 5 ppak-
LM cymmapHowm o4aroBoin ao3bl 33-40 'p nnn
KoHdpopmHOM JIT B pexnme rmnodpakuLmoHn-
poBaHusa B go3e 25 p, nogBeaeHHOW MNATbIO
dpakunamu. danee nauneHtam 6e3 nporpec-
cupoBaHunsa 3aboneBaHUs BbIMNOJSIHANACL MaH-
KpeaTakToOMus, NOCSE KOTOPOM NMpoBOAMIACh
nocneonepauymoHHas XT no cxeme FOLFOX6
B KOJINYECTBE YEThIPEX LIMKIIOB.

AHanna peas3ynbTaToB JlIeYEeHUS Mnokasan,
yto 1,5-netHsas OB cocTtaBuna 29,8 n 17 mec
B rpyrnnax COOTBETCTBEHHO, YTO NOKa3ano oT-
CYTCTBME NpenmyLecTBa ob6aBneHns Ha rnpe-
gonepauyioHHoM aTtane nedyeHusa JIT. HacToTa
RO-pe3ekuunin Takke okasanacb napagokcasnb-
HO HMXe B rpynne naumeHToB ¢ JIT — 74% no
cpaBHeHUto ¢ 88% B rpynne naumMeHToB, Npesa-
OnepauVioOHHbIN 3Tan y KOTOpbIX Obll OrpaHu-
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YyeH ToNbko XT. TeM He MeHee BaXXHO OTMETUTb,
YTO HEKOTOpble OrpaHMYEeHUst nccnengoBaHUs
HE NO3BOJIAIOT 3KCTPANoOMPOBaTh €ro pesysib-
TaTbl HA BCIO rPynny NauMeHTOB C NOFPaHMNYHO
pesektabenbHbiM PIK. Tak, Hanpumep,
B rpynne ¢ JIT peaykuuvs 0o3bl XT 6bina BbINOS-
HeHa OofnblleMYy KOJIMYECTBY NaLMEHTOB
(60% npotuB 75%), TakXe CPOKW Ne4YeHus
OblN yBENUYEeHbl Yy 60NbLUEro Yynucna nauueH-
ToB (49% npotuB 60%) (14).

Takum 06pa3om, oNTUMasbHbI 0ObEM HEO-
adbOBAHTHOIO JIE4EHUA NOrPaAHNYHO pe3eKTa-
6enbHoro PI)K Bce elle octaeTcs Heonpeae-
NEeHHbIM. TeM He MeHee nogaepXXaHue MecT-
HOro KOHTpOs 3aboneBaHns ABNSAETCA OOHOMN
N3 aKkTyasbHbIX KIIMHNYECKUX Uenen ona naum-
€HTOB C nokanudoBaHHbIM PIK, n npnmeHe-
Hune XJIT ymeHbLIaeT BEPOATHOCTb JIOKaIbHOIro
peungmBa NO CPaBHEHUIO C OOHOM nuuwb XT
B HEOAAbIOBAHTHOM MosioXxeHuu (9).

M3BeCTHO, 4TO ONyxonu, yoaseHHble nocne
nposegeHus J1T, UMeT MeHbLLee KOJIM4YeCTBO
MOPaXeHHbIX NMM@aTUYECKMX Y3I0B U MNOJO-
XUTENbHbIX OTHOCUTENbHO CYOKIIMHUYECKOM
OnMyxonn rpaHul, Pe3eKkuu Mo CpPaBHEHUIO
C onyxonsMu, peseunpoBaHHbIMU ©e3 Heo-
a[bOBAHTHOIO JIEYEHUS UL NIEYEHUSI B 9TOM
pexume, orpaHN4eHHOro Tonbko XT.

CTOpPOHHMKM BLINONIHEHUA MNpeaonepaumn-
OHHOM JIT oTmeyvaloT, YTO BGOJSIbLUMHCTBO MPO-
BEOEHHbIX B 3TOM OTHOLLUEHUN UCCeg0oBaHUNIN
ObISI0 NMBbLINOSIHEHO A0BOJSIBHO OABHO, eLlle A0
BHeOpPEeHUS HOBbIX meToauk J1T, N0O3BONMBLUNX
MOBbICUTb ee 3(PPEKTUBHOCTb N YMEHLLUUTb
TOKCUYHOCTb. [enCcTBUTENbHO, NMPUMEHEHME
TaKMX COBPEMEHHbIX TEXHONOIrMN, Kak J1T ¢ Mmo-
aynsaumen nHTeHcmBHOCTU manydeHusa (IMRT,
VMAT), NIT nopg KoHTponem usobpaxeHus
(IGRT), ¢ KOHTPONEM ObIXaTeJbHbIX ABUXKEHUI
BO BpeMsi ceaHca nedeHud (Respiratory Gating)
MO3BONIMIIO MOBLICUTb TOYHOCTb MNOABEAEHUS
[,03bl 00Ny4eHUa 1 co3aaThb YCOBUS ONF NpU-
MEHEHUSA PEXMMOB FMNOMPaKUMOHNPOBAHMNS,
4yTO, B CBOIO O4Yepenpb, Cokpalwaet aamTenb-
HOCTb JIEYEHUSA U YMEHbLUAET BEPOATHOCTb
pa3BUTUA OTAANEHHbIX OCNoXHeHUn J1T. B Ha-
cTosilEee BpPeMS MpeacTaBnsieTca onTuMalb-
HbIM MpoBeOeHue npenonepaunoHHom JIT
¢ npumMmeHeHuem CTJIT. be3ycnoBHO, cornacHo
MPoBedEeHHbIM MCCNeaoBaHNUAaM, MOBbILLIEHUE
[03bl B ONMyX0u MPUBOANT K YBEIMYEHMUIO Y HE-
KOTOPbIX MaLUWEHTOB JIOKAIbHOIO KOHTPONS.
BmecTe ¢ TeM pan uccnenoBaTesnien BolaBura-
IOT MPEeanoNIOXEeHNs, YTO BK/IIOYEHME B OOBbEM
00Ny4eHNst He TONbKO OMyXONu MOAXenyaou-
HOW Xene3bl, HO U napanaHkpeaTnyeckomn

KnetyaTky, Kyga MOryT pacnpOCTpPaHATbCS
OnyxoJieBble KNeTKM, MOXeT ABNATbca Oonee
3 PEKTUBHON CTpaTernem no CpaBHEHUIO
C MNOBbILLUEHMEM TOYHOCTU, C KOTOPON TYMOpPU-
uMaHble [03bl OOCTaBASAOTCH K MULLEHW,
npv TOM, 4TO 3Ta MULWEHDb ByaeT NnoaBeprHyTa
yaaneHuto. PasymeeTtcs, He Bce BOJbHbIE, MO-
nydawouwuve “npenonepauvioHHy0 Tepanuio”,
6ynyT NOABEPrHYTbl pe3ekumn onyxonu, 1 na-
LMEHTbI, ocTaBLiMecss 06e3 XMpPypruyeckoro
JNIeYEHMS, MOryT NOAYYUTb OT ScKanaumm go3bl
JIT HekoTOpOE NpenmyLLecTBO. BmecTe ¢ Tem
paHHME MEeCTHble peunanBbl OblNM 3aperu-
CTpUpOBaHbl 3a npegenamm obnacrtein nede-
Husa CTJIT y naumMeHTOoB, NEePEHECLUNX MaHKpe-
aTOKTOMMIO, TO €CTb B MECTax, KOTOpble Haxo-
annnuce Obl B npepenax 6onee  LLINPOKUX
obnacTtein, ncnonb3dyemblix B 6onee Tpagnum-
OHHbIX MeTogax JIT. Taknm obpasom, ponb JIT
M ONTUMAalibHble PEeXMMbl €€ MNpPOBELEHMS
B pamMKax npegonepaumoHHoro neveHuns PIK
OKOH4YaTeslbHO He onpeneneHbl, 4To TpebyeT
NpoBeAEHNS faNibHENLLMX uccnenoBanunii (9).

HepesekTabenbHbii PMX

MporHos PITX 3Ha4yuTenbHO yxyauwaeTcs
y 60/bHbIX C MECTHOPaCNpPOCTPaHEHHbIM (He-
pesekTtabenibHbIM) U MeTacTaTu4yeckmm 3abo-
nesaHvem. JleyeHue naunMeHTOB C MECTHO-
pacnpocTpaHeHHbIM Hepe3ekTabesbHbIM 3a-
6oneBaHMEM SBMSETCA CMOPHbIM, MeguaHa
BbDKMBAEMOCTU Takmx OOJNbHbIX OrpaHuyeHa
Bcero nuwb 8—12 mec. TepaneBTnyeckme Ba-
puaHTbl BKJtoYaoT ToNbKo XT, XJIT nnam nHayk-
unoHHyto XT ¢ nocnenyouwen XJ1T. HecmoTtps
Ha gocTuxkeHua B obnactn XJIT 1 coBepLUeH-
CTBOBaHME CUCTEMHbIX XUMMOTEpaneBTunye-
CKUX CPEeACTB, Yy NaUMeHTOB C MECTHOPACMNpPO-
CcTpaHeHHbIM PI>K oTHOCUTENIbHO 4acTo peru-
CTpUpyeTcs nporpeccmposaHmne 3abonesaHus
Kak B BUe JIOKasIbHOro peunanea, Tak n otaa-
JNIEHHOro MmeTtacTtasupoBaHus (15).

OnTumanbHOE neyeHme naumeHTOB 3TON
Kateropuy A0 CUX MNOpP OCTAETCH HESACHbIM.
HeonpeneneHHOCTU B OTHOLUEHUM JEYEHUS
KacaloTCa ONTUMasIbHOro pexrma CUCTEMHOMN
Tepanuu, uenecoobpasHocTu pgobdaBneHusd
K cuctemHonm Tepanuu J1T. Ecnn JIT gaeTt npe-
VMYLLECTBO, crieayeT v NpoBOAUTb 0bnyye-
HMe nepeg uau nocne nepruoaa NHAYKUMOHHOMN
XT? Kpome Toro, BCe eLlge He onpegeneHa nog-
XoAduaa Metoamka obnyyeHms, a Takxe Bbl-
60p CUCTEMHOWN Tepanuu, NPOBOAVUMOI COB-
MecTHO ¢ JIT. OTBeThbl Ha 3TV BOMNPOCHI TPEOYIOT
npoBedeHNsa MHOXECTBA PaHOOMU3NPOBAHHbLIX
nccnegoBaHui ¢ ydactmem 60bLOoro Konuye-
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CTBa NaumMeHToB, AOO0CTATO4YHOro And noJsyde-
HUA CTAaTUCTUHECKN 3HAYNMbIX PE3YJ/IbTATOB.

XJIT no cpaBHEeHMIO

C CaMOCTOSITEJIbHOW XuMHoTepanven

Bce elle He yCcTpaHeHbl 3Ha4YnTENbHbIE pas-
HOrIacusa OTHOCUTESNIBHO TOr0, NepeBeLLnBaloT
N NPENMYLLECTBO JIOKaJIbHOrO0 KOHTPOS4,
obecneumBaemoro JIT npu COBMECTHOM Mpwu-
MEHEHUN C CUCTEMHON Tepanuen, noTeHyman
NMOBbILLEHHOW TOKCMYHOCTW. CBeOEHMA O xa-
pakTepe Heyaad, NnoslydaemMble nNpu ayToncuu,
noATBEPXOAT BKMaA B HUX nokasbHom JIT.
MccnepoBaHmne 76 6GonbHbix PIM>XK nokasano,
4yTO NpuynHom cmeptn 70% naymeHTOB cTa
pacrnpoCTpaHeHHbIn MeTacTaTUYeCKMn Npo-
LLecc, OOHAKO Hemarnblii BKIad B 3TO BHECIO
M nokanbHOe nporpeccupoBaHme 3abonesa-
HMe. N3 18 ymepmx G0JbHbIX C MCXOOHbIM
MEeCTHOpacnpocTpaHeHHbIM 3abofeBaHNEM
y 30% w13 HUX NPUYNHON CMEPTU SBUIACH
MEeCTHOpaCcnpoCTPaHeHHass Onyxosib Mpu OT-
CYTCTBUMN MPU3HAKOB OTAANIEHHbIX MeTacTa-
30B. Takum obpas3om, pakTbl CBUOETENLCTBY-
IOT O TOM, YTO MECTHbI KOHTPOJIb OMYXOJn
SIBNFETCSH BaXXHbIM (HakTOPOM He TOJNbKO ANs
ob6ner4eHmMs CUMNTOMOB, HO U ANS YAy4dLLEHUSs
BbIXKMBAEMOCTMN.

NMHAYyKUMOHHAA XMMnoTepanus

c nocneaywowmm nposeaeHuem XJ1T

Bbicokas 4yactoTa CyOKIMHMYECKUX OTaa-
JIEHHbIX METacTa30B Yy MNaUMEHTOB C MECTHO-
pacnpocTpaHeHHbIM 3aboneBaHMeM sIBUach
MPUYNHOWM UCMONb30BaHUA UHAOYKUMOHHOM XT
ONs BO3OENCTBUS Ha CYOKIIMHMYECKYlo Ony-
xonb. lNpegnonaraeTcs, 4YTO NOKaJbHbIA KOH-
Tponb onyxonu ¢ XJIT, npeaBapsemMblli NHOYK-
LIMOHHOM XT, MOXeT obecneynTb A0NOHUTEb-
HOEe TMPEeMMYLLECTBO B  BbIKMBAEMOCTU
NnaunMeHToB C MeCTHOpacnpoCTpaHeHHbIM 3a-
6onesaHneM. MeagnaHa OB cocTtaBngeT 15 mec,
YTO 3HAYUTESIbHO MPEBbILLIAET aHaNOrNYHbIN
rnokasaTesib y NaumeHToB, NepBoHavyanbHO No-
nydaBwinx XT vnu paxe XJIT. O4eBMaHO, 4TO
MHOYKUMOHHAsA Tepanua OokHaA ObiTb 9 dek-
TMBHOM B KOHTPOJIE Kak MUKPOMETacTa30B,
Tak U NepBUYHON ONyxosu, obnanas rnpm aTom
MWUHUMaNbHOW TOKCUYHOCTbIO. [launeHThl,
nosiydarowme MHAYKUVMOHHYIO Tepanuio, MOryT
n3bexarb TOKCUMYHOCTb npepcTosuwen XJT.
TemM He MeHee Ype3MEepPHO ANuTesibHasa NHAYK-
LMOHHAs Tepanus MOXeT YyTpaTuTb CBOIO
3P PEKTUBHOCTb C MNOSIBJIEHUMEM MNPU3HAKOB
JNIOKasIbHOWM NPOrpeccuv nav NPosBAEHNEM OT-
OaneHHbIX MeTacTa3oB Ao Hadana XJ1T.

Pesynbtatbl nccnenoBaHmnin, NPoOBEaEHHbIX
[0 HACTOSILLEro BPEMEHU, NOKa3anu, YTo rem-
uMTabuH NepeHoCUTCs OTHOCUTENIbHO XOpPO-
WO, 4YTO AenaeTt ero npusiekaTefbHbIM AOs
pa3paboTky N MoandUKaLnm PeXMMOB UHOYK-
LMOHHOI0 NeyeHuns. B HacTosLwee BpemMs CO3-
DaHne N NpUMEHEHNe HOoBbIX, bonee adpdek-
TUBHbIX pexmnmoB (cxema FOLFIRINOX, kombu-
Hauus reMumtTabuHa ¢ Hab-nakJnUTakcenom)
OOJIKHbI CTUMYNMPOBaATb MUCCNenoBaHMa ad-
GEKTUBHOCTU M TOKCUYHOCTU 3TUX PEXUMOB.
CoxpaHsitouaacs BbiCOKasas 4actoTa MECTHOMN
nporpeccumn onyxoau B pesynbrate NnpuMeHe-
HMUS CYLLECTBYIOLIMX MpoOrpamMm Tepanum no-
3BOJIFET Npeanofaratb, YTO Takmue cTpaTernu,
KaK NoBblLLEHNE 003bl 06/Ty4EHUS C MPUMEHEe-
HMEM HOBbIX PAANOCEHCUONIN3ATOPOB, ABNSA-
I0TCS BXXHbIMW HanpaBAeHUSIMM s nepcnek-
TUBHbIX MCCNEenoBaHUn Lenecoobpa3HoCTU
MHTEHCUDMKaAUMKM NoKanbHOW Tepanun 605b-
Hbix PITK. YnyyweHune MeCTHOro KOHTPOSs
ONyxoJI MOXET NPUBECTU K YBESIMYEHMIO A0N
noTeHumanbHO nevyebHbIX pe3ekumii 1, cooT-
BETCTBEHHO, MOBbLILLEHNID BbIXXMBAEMOCTH.
HakoHeu, HoBble MeTOoabl 0ONy4EeHNS MO3BOJISI-
IOT CYLLECTBEHHO CHU3UTb TOKCUYHOCTb N CO-
KpaTuTb BPEMS NeyeHns naumeHToB (16).

HecmoTpsa Ha onpeneneHHble ycnexm B ne-
yeHUn 60NbHLIX HeonepabenbHbiM PIMX ¢ uc-
nosb3oBaHemM HoBbIx cxem XT m CTJIT, pe-
3ynbTatbl JIeYEeHUsT 3TOW rpynnbl NauMEHTOB
OCTaloTCs HEYOOBNETBOPUTENbHLIMMW, YTO AB-
N9eTcs OCHOBAHMEM AJ19 MOUCKA HOBbIX METO-
[0B BO3OENCTBUSA HA 0Nyxosib. Ewle B koHue XX
BeKka BO MHOIMX CTpaHax Mypa Havyanuchb pas-
paboTKM HOBbLIX METOAMK JIOKaSIbHON OEeCTPYK-
UMM HepesekTabesbHbIX Onyxosien MHTpaab-
OOMUWHANBbHOW NloKanm3auuun, HarnpaBiEHHbIX
Ha KynuMpoBaHWe CUMMTOMOB OMyXONEBOro
npouecca, NoBbILLUEHME KA4eCTBaA XU3HU N ee
npopomknuTensHocTn. C aTOM Uenblo npmme-
HAIOTCA B HacTosLee BPEMA B Ka4yecTBe Je-
4yeOHbIX OMuUU Npun Hepel3ekTabesnlbHOM pake
NoO>KeNnyoo4yHOMN Xene3bl pagmovyacToTHas
M MWUKPOBOJIHOBaAs abnauusa, kpuoabnauyus,
HeobOpaTumasa anekTponopaumsi, BbICOKOUH-
TEHCUBHbIN CHOKYCMPOBAHHbLIN YIIbTPA3BYK
(HIFU), nHTepcTuunanbHasa BbICOKOMOLLHOCT-
Has OpaxuTepanus, pagnoxupyprms Ha cuc-
Teme “KnbepHox”, BHyTpuaptepuanbHaa XT
n dpoToauHammyeckasa Tepanua. 3T MeToabl
Jle4eHns akTUBHO BHEAPSIIOTCS CEroaHs B Npak-
TUKY, MO3BOJIAIOT YBENYUTb MPOAOSIKUTENb-
HOCTb XU3HWN BONbHbLIX C HEPE3eKTabesbHbIMU
OnyxoJsieBbIMW MNpoueccamMn Hapsigy C coxpa-
HEHMEM UK Oaxe yNyylleHMEM ee KayecTBa.
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BmecTe ¢ TeM MeToabl TIOKabHOW AECTPYK-
LN — KPNOAECTPYKUNS, paanodyacToTHas Un
MUKPOBOJIHOBas abnaums, npoTuBOOMnyxone-
BOE OENCTBME KOTOPbIX OCHOBAHO Ha UCMOJIb-
30BaHUM TepMuyeckoro adpgekra, HeCyT C Co-
O0li pPUCK Cepbe3HbIX OCIIOXHEHWUI MpPU UC-
Nnonb30BaHMM BONM3M NOMbIX OPraHoB, a Takxe
HELOCTAaTOYHO 3PPEKTUBHLI NPU Jlokanmsa-
UM MULLEHN BO3LAEWNCTBUA, HaxoOALLENCS
BOM3U KPYMHbLIX COCYO0B M3-3a OTCYTCTBUS
BO3MOXHOCTU yAepXaHusa afgekBaTtHOro TEM-
nepaTtypHoro pexuma. pyroi meton — Heob-
patuMasi anekTponopauus — MnpeacrtaBnsgeTr
cobol mMeToaAuKy abnAuuy MArkux TKaHewn
C MCMOSIb30BaHNEM HETEMIOBON 3HEPIUM KO-
POTKMX MUKPOCEKYHAHbIX UMMYJ/IbCOB JIOKaIn-
30BaHHbIX 3JIEKTPUYECKNX MOSEN BbICOKOIrO
Hanps>XXeHus, 4TO NPUBOAUT K CO34aHUIO B KJe-
TOYHOW MeMbOpaHe MOCTOSHHbIX HAHOMOopP, Ha-
pyLLaioOWmMX FOMEOCTas KJeTKN 1 NPUBOLAALLUX
ee k anonTogdy (17). OTcyTCcTBME TeMnepaTyp-
HOro BO3OENCTBUS MO3BOJISIET NCMNONL30BATb
3TOT MeToA, B 06/1aCTU KPYMHbIX COCYA0B, HEP-
BOB 1 TpyO4aTtbix CTPYKTyp. YeTkas rpaHuua
MeXxay 30HaMu BO3OENCTBUSA M MHTAKTHOM TKa-
HblO MO3BOJISET BbINOJIHATbL XOPOLUO KOHTPO-
nvpyemyto abnauuio onyxonu (Hanpumep,
BOAM3K MNonbix opraHoB) 6e3 ¢gpopmMuUpoBaHUA
KJIMHNYECKU 3HAYMMOW 30HbI NepndoKabHOro
oTteka. Kpome TOro, BcrneancTesme nMcrnofb3osa-
HUSI HE3HAYUTESIBHOIO TEPMUYECKOro pakTopa
adpdexT TennooTesoaa npu 6/IM3KOM pacnoso-
XEHUN KPYMHbIX COCYO0B OTCYTCTBYET. Takmum
obpa3oM, HeoOpaTumas anekTponopauus
MOXET YCMELWHO NPUMEHATBCA NMpuU Heonepa-
6enbHOM MecTHopacnpocTpaHeHHOM PIX,
roe gpyrme metoabl (pagmodactoTHas uiav Mu-
KpoBOJSIHOBasi abnaums, KpUoAeCTPYKLNS) MO-
ryt okaszarbCd Manodd@eKTUBHbIMU WU He-
6es3onacHbiMM 13-3a BGINM30CTU OBeHaguaTu-
NEPCTHOM KWULIKW, NPW pacrnpocTpaHeHumn
OMyXxo0Jv Ha MarmncTpasbHble COCYabl, XXENYHbIN
M NaHKpeaTM4eCKMin NpOTOKWU. BbinonHeHne
MaHUNyNsaumMM BO3MOXHO Kak B npouecce na-
napoTomMmm, Tak n 4peckoxHo (18). CornacHo
onybnnkoBaHHbIM paboTam, HanbONbLUWA
OMbIT BbINOJIHEHUSA HEOBPATMMOI 351EKTPOMNO-
pauun npy MecTHopacnpocTpaHeHHOM PIK
npuHaanexmTt poktopy Pobepty MapTuHy,
nposeaLwemy okono 200 ceaHCOB 9n1eKTPONo-
paumnii, 50 U3 KOTOPbIX BbIMOSIHEHbLI B COYETa-
HUN C pe3eKkuren noaXenynoyHowm >Xenesbl.
YpOBEHb OCNOXHEHWUI N1eKTpOonopaumm cono-
CTaBMM C YPOBHEM OCJIOXXHEHU NPU KOHCEP-
BaTMBHOM NleyeHnn HepesekTabenbHoro PIK
(ocnoxHeHus — 37%, netanbHoCcTb — 1,5%).

BmecTe ¢ TeM BbINosHEHNE METOAUKU Obisio
CONnpsixXeHo ¢ OOHagexuBalLMMK OTOaNeH-
HbIMW pe3ynbTatamMu: mMeguaHa npPOoA0SIXU-
TENIbHOCTU XU3HU MOoCsie codYeTaHns pe3ekumm
NnoaXeNnynoo4HOM >Xenesdbl M 3nekTponopauum
coctaBmna 23 mec n 18 mec — nocne ogHOM
Vb anekTponopauun. MeguaHa npoaoxm-
TENBbHOCTM XN3HW OT Ha4vasna siedeHnusa cocTta-
Buna 28,3 mec B rpynne pe3ekuuu, 0ONOHEH-
HOW anekTponopaunen, n 24,9 mec B rpynne
anekTponopaumnii 6e3 pesekuun (19).

OOHMM M3 MHHOBAUMOHHbLIX METOO0B J1O-
KanbHoro nedyeHus PITDK gasnaetca HIFU-
Tepanuga (High Intensity Focused Ultrasaund —
BbICOKOMHTEHCUBHbIN CHOKYCUPOBAHHLIN YIib-
Tpa3yk). HIFU-Tepanua npeacraBnset cobom
HEWHBA3MBHbIM METO, TEPMUNYECKOr0 BO3OEN-
CTBUS, OCHOBHble Ouonormnyeckne apdekThbl
KOTOPOro OCHOBaHbl HA TEPMUNYECKOM U KaBW-
TALMOHHOM MOBPEXOEHUN KIETOK OMyxou,
LECTPYKUMU MENIKMX KPOBEHOCHbLIX COCYAO0B
OnyXoJsn, 10KasibHOM 1 CACTEMHOM MMMYHHOM
OTBETE Ha NPOAYKTbl KJETOYHOro pacnaga
(20). OTa TEXHONOrMSA NPUMEHAETCH B HACTOS -
LLee BpeMs ans evyeHnsa 0o6poKayeCTBEHHbIX
M 3/10Ka4eCTBEHHbIX HOBOOOpa3oBaHMA pas-
JINYHBLIX OPraHoOB Kak B KayecTBe CamMoCTOdA-
TeNbHOro MeToaa NieyeHunsa, Tak U B KOMOUHa-
UMM C OpyrumMm BapuaHTamMm NpoTUBOOMyxose-
Bon Tepanuun (21). Npoeenenne HIFU-Tepanun
Ha doHe cucteMHon XT 60nbHBIM MECTHOpa-
cnpocTpaHeHHbiM PIMK no3sonmno [oOCTUYb
MeauaHbl 00LLEer NPOAOIKNTENBHOCTU XNU3HN
12,5 mec, a Takxke obuen 6-Mecss4HOM U 0gHO-
netHem BbbknBaemoctn 94,25 n 59,34% cooT-
BETCTBEHHO (22-24). B MHUOW wum. MN.A. Tep-
LLeHa MMeeTCs OMbIT NPUMEHEHUS Y BONbHbIX
PIMX KoMOUHNPOBAHHOIO JIE4YEHUS C BKJIOYE-
Huem cuctemHon XT un HIFU-tepanun. MNMony-
YeHbl ObHagexuBawwme pesynbTatbl — MPo-
LEMOHCTpMpPOBaHa yaoB/EeTBOPUTENbHAA rne-
PEHOCUMOCTb M OTHOCUTENbHAsS 6€30NacHOCTb
METOANKN, BOSMOXHOCTb NMPUMEHEHUA MOHO-
KOMMoOHeHTHOM XT. ABTOpamMmu onnucaH apdekT
CHUXEHNS Ha (DOHE JIeYEHUSA BbIPAXEHHOCTU
6oneBoro cuHapoma, 4To, B CBOIO O4Yepenb,
cnocobCTBOBA/IO COXPaAHEHUID, MHOrAa 1 no-
BbILUEHUIO KayecTBa >XWU3HU MNALUUEHTOB.
MonyyeHHble GnMxXanllmMe U OTOANEHHbIE pe-
3ynbTaTbl TAKOW Tepanum nokasanu rnepcrek-
TUBHOCTb AasjibHenwero nayvyeHmns appekTns-
HOCTN KOMOMHMPOBAHUS CUCTEMHOW NIekapcT-
BEHHOI Tepanunm n JiokanbHOro TEPMUYECKOro
BO3AENCTBUA Y OOJIbHbIX, Y KOTOPbIX HE MOXET
OblTb NMPOBEAEHO pagukanbHOE OrnepaTtvBHOE
neyeHne(25).
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Bpaxutepanusa nytem nmniaaHTaumm pagmo-
aKTUBHbIX 4YaCTuUL, B ONyXOJlb MOAXENYyO04YHOM
xenesbl o06nagaeT OTHOCUTESNIbHO TOYHbIM
ne4yebHbIM BO3OENCTBMEM M XOPOLUUM NMPpodu-
nem 6e3onacHocTu. NonoxeHne noaxenynoy-
HOW >eJsie3bl COMPSAXEHO CO CNIOXHbIMW aHATO-
MMNYECKUMU B3aUMOOTHOLLEHUAMMN C PaCMOso-
XXEHHbIMW  PSaaoOM  oOpraHamMmm  OplOLWHONM
nosoCTn, BCAEACTBME 4Yero onepaumss Um-
naaHTauuy 4acTuy, NpencTaBngdeT onpeneneH-
Hbl€ CMOXHOCTU, YTO MOXET MPUBECTU K XU-
pyprm4eckum TpaBMam U MNocneonepaumoH-
HbIM OCNOXHEHUAM. BoagHoOM na3unccnenoBaHuni
B 2011 r. u3yyanocb NpMMEHEHNE nepuronepa-
LMOHHOM BbLICOKOAO30BOM Gpaxutepanuu
(HDR) npun HepesekTabenbHOM MecTHOpac-
npocTtpaHeHHoM PIMXK. Bce naumeHTbl (n = 8)
MMENN BbIPpaXeHHbIN 60seBOr CUHOPOM, MO
MOBOAY KOTOPOro nojydanu HapKoTU4Yeckue
aHanbretTukn. B npouecce nposeneHus nas-
NMaTUBHbIX onepauun (xonegoxosHTepoaHa-
CTOMO3 WUAN XEeNygo4YHO-KMNLWEYHOE LUYHTUPO-
BaHMe) MNPOBOAUAN UWHTPaonepaunoHHOEe
MOpP@OIOrM4eckoe nccnegoBaHue, nocne Ko-
TOPOro mMmnnaHTMpoBannucb katetepbl Nuclet-
ron® ons noaroToBkKWM K Mocnenylowen nepu-
onepauuoHHoin bpaxutepanun. HDR- 6paxu-
Tepanusa NnpoeBoauiachk nocne 5-ro gHa nocne
onepauun. PacnonoxeHue vMnnaTtos nocne-
[0BaTeSIbHO KOHTPOJIMPOBANIOCb C MOMOLLbLIO
peHTreHockonun. Pasosas o4arosas nosa co-
ctaenana5p, cymmapHas — 20 'p. NpoBeneHo
CpaBHUTENIbHOE WCCrenoBaHMe OBYX FPymnn
60NbHbIX — C OBpaxuTtepanven n 06e3 Hee.
ABTOpbI YTBEPXAAIOT, 4TO B rpynrne 6paxute-
panmm cpegHsasa NPOOO/IKUTENBHOCTb XU3HU
cocTtaBuna 6,7 Mec, B TO BPEMS KakK B rpyrnne
6e3 Opaxutepanun — 4,4 mec. Takum obpa-
30M, NpeacTaBisIeTCHd, 4TO NepuonepaunoH-
Has HDR-OGpaxutepanusa Ir-192 moxeTt HanTtu
CBOE MECTO B JIe4eHUM Hepe3ekTabesbHbIX
ornyxonen nomxenyoo4yHow xenesbl. B Kom-
NJEKCHOM Xe NneyeHun bpaxutepanus obe-
cneymBaeT CTaTUCTUYECKN 3HAYMMOE yiyulLle-
HMe nokasartens OTOaNeHHOW BbKMBAEMOCTU.
He meHee BaxHbIM dakTOpOM SBASETCS TO,
4YTO OHa CNoCOBCTBYET YMEHbLLUEHUD MHTEH-
CMBHOCTM OOneBOro cuHgpoma mu, cneposa-
TesbHO, YNy4llaeT Ka4eCTBO UX XU3HU (26-29).

B MPHL, um. A.®.LibiGa nmeeTcsa yHUKanb-
HbIi ONbIT NpoBeneHns Gpaxmutepanun PIK.
MpoToTrnoM NPOBOAMMOIO JIe4HeHUs ABAAETCS
BbILLIEONMCAaHHAA MeToamKa BbICOKOMOLLHOCT-
HOM BpaxuTepanuu, paspadoTtaHHasa B 2011 .
B lonbwe ana nedeHns HepesekTabesibHOMN
aeHOKapLUMHOMbI MOAXENYO0YHOW XENesbl.

Ha nepBom aTane npoBOAATCS PEHTIEHOTOMNO-
MeTpuyeckasi noarotoska ¢ nomouwsio KT/ MPT
M naaHMpoBaHWe npoBeaeHns Gpaxutepanum
C y4eTOM pa3mMepoB 1 GOopMbl ONyxosu, Mpo-
BOOUTCA pacyeT MOJIOKEHUS U KOMM4YecTBa
MHTpOObIOCEPOB. Ha BTOpOM 3Tane nop
KT-HaBurauyiein unm MHTpaonepaunoHHO nog,
YNbTPa3BYKOBbIM KOHTPOJIEM YCTaHaBMBaOT
MHTPOLbIOCEPLI CO CreunanbHbIMU PEHTIEHO-
KOHTPACTHbIMW MapKepamu Ons npoBeneHus
BbICOKOMOLLIHOCTHOMN OGpaxuTtepanun ('9r).
TpeTun atan COCTOUT U3 BbIMOJAHEHUSA KOH-
TponbHo MCKT mn posmmeTrpuyeckoro nna-
HUPOBaAHUA C MOMOLbIO cucTtemsbl Brachy-
vision. Ha 4yeTBepTOM 3Tane Ha annapaTte
Gamma Med plus iX 24 npoBoAUTCS CeaHC
BbICOKOMOLLIHOCTHOW OGpaxutepanun Ir-192
C rnogsegeHVeM pas3oBOW 04aroBonM [O03bl
5p, exxegHeBHO, A0 cyMmmapHom go3bl 20 p.
MaTteiM aTanom g9BnaeTCcd ynaseHue UHTPO-
OblOCEpPOB.

Cuctema “KnbepHox” npeancrtaBsnsaeT coboi
paguoTepaneBTUYECKNIN YCKOPUTESbHbBIA KOM-
niaekc, NoABoAALMIA 003y 00/1y4eHNsT C MOMO-
Wb MHOXECTBa Jly4el, OPUEHTUPOBAHHbIX
B HECKOJIbKMUX OMpPEeAesIeHHbIX WU Y30BbIX
NONOXEHUAX BOKPYr naumeHTta (28). Cucrema
“KnbepHox” uvmMeeT MHOro mnpenmyLLecTB
C TOYKU 3PEHUSNA JIeYeHUd U OPYrux onyxosen,
MOABUXXHbIX BCNeACTBUE AblXaTesIbHbIX ABUXE-
HWUIA, coBepliaemblix nauymeHToMm. CornacHo
JaHHbIM OLHOINo M3 uUccnenoBaHuM, MpoBse-
OEeHHbIX B Kntae, nedeHne € nomMoOLLBIO CUC-
Tembl “KnbepHox” nonydnnm 20 nauvieHToB
C MecTHopacnpocTpaHeHHbiMm PITX (1111l cTa-
onn). CymmapHaa oyarosas no3a, nogBeneH-
Haa 3-6 dpakymamm, gocturana ot 32 00
55 'p. CpenHee Bpemsa HaboOeHUA COCTaBU-
no 7 (83-11) mec. JleueHue yganocb npoBeCTuU
BCeM naumeHTam, 19 n3 KoTopbix OblSIN XMBbI
K KOHUY rnepwuoaa HabnogeHus. Hawmbonee
4yacTol xxanobov naumeHToB ObIsIo OLLyLLEHNE
HebonbLon yctanoctu. Mo aaHHbiM KT nonHas
perpeccus onyxonu 6bina 3aperncTpmpoBaHa
y 6 O0NbHbIX, YacTU4YHasa — y 9, cTabunmsauusa
oTMeydeHay 3 n nporpeccupoBaHme —y 1 60nb-
Horo. Cpegu HexenaTtesbHbIX IBIeHU Npeob-
naganu siBIeHNs reMaToiorM4eckom n ractpo-
MHTECTUHAJIbHON TOKCUYHOCTU: HENTPOMNEHUS
| ctenenn y 6 maumeHToB, ToWwHOTA | cTenenn
y 7, pBoTta ll cTeneHn 6bina 3aperucTpmpoBaHa
y 5 60/ibHbIX. ABTOPbI NMPULLIX K BbIBOAY, YTO
paguoxupyprusa Ha annapate “KubepHox”
B pamMkax najuyimaTUBHOIO JIe4EHUS MEeCTHO-
pacnpocTtpaHeHHoro PIDK pgemoHcTpupyet
BbICOKMI YPOBEHb JIOKAJIbHOrO KOHTPOJIS Ony-
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XONMN U MUHUMAJIbHYIO TOKCUYHOCTb, OAHAaKO
KOHCTaTupoBanu HeobxoammMmocTb bonee Osn-
TenbHOro HabnaeHUsa AN OLUEHKU BbiXKBae-
MOCTU 1 No3aHen TokcndHocTur (30).

B nocnegHue roapl pacTeT KOIMYEeCTBO Nyo-
nvKaumin o npuMeHeHunn y 6onbHbiX PIMXK pe-
rmoHapHonm XT(31, 32). M3BecTHO, 4TO OHa
COMNPOBOXAAETCH MEHbLUEN CUCTEMHOW TOK-
CUYHOCTbIO MO CPaBHEHWUIO C BHYTPUBEHHbLIM
BBEAEHMEM npenapaTtoB. 1o gaHHbIM MeTa-
aHanmsa nutepartypbl, NnpoBedeHHoro J. Davis
n coaeT. (33), ncnonb3oBaHue apTepuanbHON
XT y 895 6onbHbix PIMXX no3sonnno goctuyb
39% ogHoNeTHen BbKMBAEMOCTU Npu Meana-
He HabngeHus 8,5 mec. UnuTtmnpyemblie B Me-
TaaHanm3e aBTOPbl UCMOJSIb30BaNN PasinMyHbie
XuMuonpenapartbl Kak B BUAE MOHOTeEpanuu,
Tak n B KOMOMHaumsax. B To xe Bpems gpyrue
aBTOPbl HE O0OHapPYXWAM MNONOXUTENBHOIO
adppekTa MPUMEHEHUA XUMUOUHODY3IUWN.
Mo paHHBIM 9TUX MccnepoBaTenen megmaHa
OB coctaBuna Bcero 4,2-6,0 mec (34-37).
Mo-Bngnmomy, HeyooOBNETBOPUTESbHbIE pe-
3ynbTaTbl apTeEPUaNIbHON XMUOUHDY3NN MO-
ryt OblTb CBsi3aHbl C xapakTtepHon gns PIK
rMNOBaCKyNSAPHOCTbIO. MarncrtpanbHble apTe-
puUn NOAXENYyA04YHOW Xenesbl UMEKT HE3aMK-
HYTbIF TUN N BbIPAQXEHHbIE aHACTOMOS3bl C CU-
CTeMOW KpOBOOOpaLLEHUST COCEQHNX OPraHoB,
4TO, BEPOATHO, 1 ONpenensieT ObICTpoe yaane-
HMe XuMuorpenapara U3 permoHa BBeLEHUS.
MocnepgHue TexHONOrn4yeckne OOCTUXKEHUS
TakxXe CBUAETENIbCTBYIOT O TOM, YTO MMKPO-
TpaBMaTuU4eCckne BMELLATENbCTBaA, TakMe Kak
TpaHckaTeTepHasa apTepuanbHas XMMMoamMb0o-
nmsaums, adGEKTUBHbI OTHOCUTENIBHO MeTa-
cTta3oB B nedyeHu PIK. OTo maet ocHoBaHue
npegnonaratb, YTO XMMWO3MOOAM3aALUSA MNpWU
PIM>X moxeT cTtaTth B 6yayliem MmHoroobeuato-
wmm HanpaeneHmnem (38, 39).

HoBbIM 1 MepCcneKkTBHbIM METOO0M fe4ye-
HMUS  3/10Ka4eCTBEHHbIX HOBOOOPA30BaHUMA
NoaXenyno4yHOW xenesbl aBnseTcsa ¢doToau-
Hamunyeckasa Tepanus (DOT), HECOMHEHHbIM
NPenMyLLLECTBOM KOTOPOW aBnseTcs nabupa-
TenbHOE BO34ENCTBUE NNLLb HA PAKOBLIE KNEeT-
kKn Ha dyHOaMeHTallbHOM YpPOBHE, Bbi3biBas
aytodarnio, anonto3 mam Hekpol3. CreneHb
nopaxeHus 3aBUCUT OT OJINTESIbHOCTU BO3-
nencteusa. Takoe TapreTHoe OencTBME BMecCTe
C OTCYTCTBMEM WMMMYHOCYMPECCUN N Jaxe
CTUMYISIUMEN MMMYHHOrO oTBeTa obecneyn-
BaeT CPaBHUTEJIbHYIO Maslylo TOKCUYHOCTb
aToro metopa neyenuvd. MNMpu aTom, xoTa 6asa
npakTuyeckux uccnegosanuii AT Ha naum-
€HTax C JaHHOW naTtonorven eLwe HegocTaTou-

Ha 1 TpebyeT ganbHeNnLero pasBuUTms, nocnea-
HMEe nccnenoBaHMs Nokasann yBENYEHNE Me-
OMaHbl BbIXMBAEMOCTU Yy [aHHOW KaTeropum
nauneHToB kak npu ®OT 6e3 npoTokona XT, Tak
M NpU KOMMAEKCHOM dOoTOXMMMOTEPAnnm, 4To
Jano euwe nydwuve pesynbtatbl. Xota y OOT
MMEIOTCHA N HELOCTaTKU, CBA3aHHbIE KaK C Mo-
604HbIMK apdekTamu PLT, TakMMm Kak racTpo-
MHTECTUHANbHbLIE KPOBOTEYEHUS, OOCTPYKLUS
OBeHaauaTUnepCcTHOM KULKX U remopparuye-
CKMe MaHKPEeOHEKPO3bl, Tak U C HeJoCcTaTouy-
HOM N3YYEHHOCTbIO U OTCYTCTBUEM YETKUX pe-
KOMeHOauMn no TUTPOBAHUIO Tpuadbl O03bl/
MOLLIHOCTM Nasepa/nanTenbHoCTU o06nydeHus
ONS KOHKPETHbIX NpenapaToB M annapatoBs
®OAOT ¢ uenbio nonyyeHns anonTtosa, aytToda-
MM N HEKPO3a, YTO YMEHbLUAET KOHTPOMpye-
MOCTb TeparneBTUYeCknx apdPeKToB, HO METOL,
AT, 6e3ycnoBHO, ABASETCS NepCcnekTUBHbIM
METOAOM B pagukasbHOM U nanimaTuBHOMN
KOMMJIEKCHOW Tepanmu 3/10Ka4eCTBEHHbIX HO-
BOOOpa3oBaHWUM MNOOXKENYOOYHON Xenesbl,
Tpebyowum ganbHenwero naydyedus (40).

MeTacTtaTuyeckuim pak

OCHOBHbIM METOAOM NeYeHnst 60sbHbIX Me-
Tactatndeckmm PIDK gasndetca XT (41, 42).
Hanbonee adpPpekTMBHbIE KOMOUHALUM LNTO-
CTaTVKOB MpeacTaBfieHbl B HACTOSILLLEE BPEMS
cxemamm FOLFIRINOX n Nab-naknutakcen +
remuntabuH. OgHako, HECMOTPSA Ha MHOro-
YUCNEHHbIE KIIMHNYECKMEe nccnenoBaHnsa ¢ nc-
MoOJIb30BaAHMEM M3BECTHbIX LUTOCTATUYECKUX
M TapreTHbIX NpenapaToB, YCNEXM CUCTEMHON
Tepanun PIDK cywecTBeHHO ycTynalT npo-
rpeccy B nedeHun gpyrux onyxonen. lNpeg-
CTaBJ/IEHHbIE B NnUTeEpaType OaHHble AUKTYIOT
OCTPYIO HEOOXOAMMOCTb Moucka 1 paspaboTkn
HOBbIX MeToao0B nedeHusa PIK (1). Pacwund-
poBka reteporeHHocTn reHoma PITK moxert
CTaTb OCHOBOW [AJji NEPCOHaIM3NPOBAHHOIO
noaxoaa K nevyeHmio. HecoMHeHHO, nHTerpa-
UMa TPagMUMOHHBIX XMMUOTEPaneBTUYECKUX
METOLO0B JieYeHUd C NMOTEeHLMaNIoM UMMYHHON
Tepanmm MNO3BOJSINT CYLLECTBEHHO MNOBLICUTb
3P PEKTUBHOCTb CUCTEMHOINO BO3OENCTBUS
Ha 9T0 3aboneBaHme. OHKONOram creayeT co-
CPenoToUUTLCS Ha MOHUMAaHUN FEHETUYECKMX
1 MOJIEKYNSPHBIX HPakTOpPOB OHKoreHesa PITX,
npUHUMaTb yd4acTue B paspabdoTke 6onee ue-
neHanpaeBfiEHHON N MeHee TOKCUYHOW CUCTEM-
HOW Tepanum C NPUBEYEHUEM MMMYHOTEpPA-
neBTMYECKMX cpeacTs (6).

Mo mepe coBepLUEHCTBOBAHMS airfOPUTMOB
nedveHusa PIDK, BkaoyvaoLWmMx MMMyHOONOCpe-
JOBaHHYIO Tepanmio, MOXeT NoJSy4nTb JoKa3a-
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TeNnbCTBO NPEANOJIOXEHUE O TOM, 4TO JIT nrpa-
eT poJsib MUMMYHOCTUMYJIMPYIOLWLEro areHTa.
M3BECTHO, 4TO pas3pyLUEeHMEe OMyXoneBbiX Kne-
TOK, BbI3blIBAEMOE Jly4EBbIM BO3OENCTBUEM,
cnocobCTBYEeT BbLICBOOOXOEHMIO AHTUIEHOB
PakoBbIX KNETOK, YTO MOXET CTUMYIMpPOBaTb
COOTBETCTBYIOLMA OTBET MMMYHHOW CUCTEMBbI
OTHOCUTEJSIbHO 3TUX aHTUIreHOoB. Pe3ynbrtaTtom
3TOro MOXEeT CTaTb TpaHchopMauns onyxoam
C HU3KOM MMMYHOIEHHOCTbIO B OMyX0Jb, 60o51ee
YYBCTBUTEJNbHYIO K JIEYEHUIO MMMYHOMNpenapa-
Tamm (9).

OOGcyxaeHue

HecmoTpa Ha npoaomkalWwmecs ycunus,
nporHo3 6onbHbIX PMXK BCe elle ocTaeTcs He-
yOoOBNEeTBOPUTENbHBLIM. B 60MbLUMHCTBE Chy-
yaeB PIDK nnoxo nopgpaeTcd BO3OENCTBUIO
CUCTEMHOW Tepanuu, ONTUMalibHble CXEMbl
KOTOPOW A0 CUX MOP HE YCTAHOBJIEHbI.

PaoukanbHasa xupypruyeckasa onepauus
OCTaeTcsa eOUHCTBEHHbIM 3P PEKTUBHBIM Me-
TOOOM Jle4eHUsl, BO3MOXHOCTb MNPUMEHEHUS
KOTOPOro OrpaHmyeHa, K COXalleHuo, JNLb
HebosbLLON KaTeropuen 6oabHbIX PIX.

B HacTosiLlee BpeMA HET eAUHOr0 MHEHUS
OTHOCUTESIbHO onpeaeneHns norpaHnyHo pe-
3ekTabenbHbIX OMNyxosnen, a Takxke onTuMasnb-
Horo obbema nedvenusa. MNMognepxxaHne MecT-
HOro KOHTPOSIS Haf 3abofieBaHMEM OCTaeTCs
OLHOW N3 aKTyaJibHbIX KIIMHUYECKNX Lenen ans
naumeHToB C JokanmaoBaHHbiM PITXK, npu
aToM npumMmeHeHue XJIT yMeHbLlaeT BeposT-
HOCTb MECTHOIO NPOAOJIKEHHOIO POCTa 1 CMo-
COOHO CHMXaTb BEPOATHOCTb Pa3BUTNE MECT-
HOro peunanBea rno CPaBHEHMIO C OOHOMN TOJIbKO
XT, npoBOoAMMOW B HEOAOBLIOBAHTHOM pPEXMME.

MporHo3 aToro 3aboneBaHUst 3HAYUTENbHO
yXyOlaeTcs npuv MeCTHOPacnpOCTPaHEHHOM
(Hepe3ekTabenbHOM) 1 MeTacTaTU4YeCcKoM ero
pacnpocTtpaHeHun. JledeHne nauveHTOB
C MeCTHOpacnpOoCTpaHeHHbIM Hepe3ekTabesb-
HbIM 3260/1EBAHMEM A0 CUX MOP TaKKe OCTaeTcs
CMnopHbIM 1 TpebyoLwwym 6oMbLIEN ONpeneneH-
HOCTU. BapmaHTbl CUCTEMHOM U CUCTEMHO-J10-
KanbHOWM Tepanuu orpaHnyeHbl Tonbko XT, XJIT
nnu nHaykKumoHHom XT ¢ nocnenytowen XJ1T.

PesynbTatbl OKIMHNYECKUX U KITIMHUYECKUX
nccnegoBaHMim nokasanm, 4To ageHOKapumMHO-

Ma NoayKesnyaoyHOW Xenesbl C caMoro Hadana
SIBNISIETCA CUCTEMHbLIM 3ab0neBaHMEM C paH-
HUM MMKPOMEeTacTaTU4eCKMM pacrpocTpaHe-
HMEM, 4TO onpeaenseTr HeobxoAMMOCTb pas-
paboTkn 6onee adpPpeKTUBHOIo ieKapCTBEH-
HOro feyeHus 3aboneBaHUs BO BCEX CTaamsaX
pa3suTtna 3abonesaHns. BonblWMHCTBO cyLle-
CTBYIOLLMX MPOTUBOOMYXOJIEBbIX JIEKAPCTBEH-
HbIX NpenapaToB obnagaeT OOBOJSILHO crabomn
3pPEKTUBHOCTbLIO OTHOCUTENBLHO PIMX, BCnea-
CTBME YEro nx BNusHuUe Ha obLyto n 6e3peum-
OMBHYIO BbIXXMBAEMOCTb HEJb3S CHUTATb YA0B-
NIeTBOPUTESIbHbIM.

3aknio4yeHue

Takum obpasom, NpeacTaBieHHble NTuTepa-
TYpPHble OaHHble OUKTYIOT OCTPY0 Heobxoau-
MOCTb Moucka 1 pas3paboTkm HOBbIX METOO0B
neyeHms 6onbHbix PIMK. B HacTosilee Bpemd
BO BCEM MUpPE BeOeTCs akKTUBHbIN MOUCK alib-
TepHaTMBHbIX cTaHgapTHoM XT MeTonoB cuc-
TemMHom Tepanun 6onbHbiX PIMK. 9T0, npexae
BCEro, MMMYHOTEPaNMs 1 JiIe4eHne TapreTHbl-
MU npenapaTtamMmu. [Jna BbisiBeHMsa B o6pasuax
OMnyxosien MNOBTOPSIOWMXCH MOJIEKYIAPHO-
reHEeTUYECKMX aHOMaNun, NMEKLWMX NPUHLN-
nManbHOE 3HA4YeHMEe ONS XN3HEOEATENbHOCTU
3/10Ka4eCTBEHHbIX HOBOOOpPa30BaHM, NCMOSb-
3yIOTCA METOAUKN CEKBEHUPOBAHWUS HOBOIO
nokoneHusa. NpeHtnounumpoBaHHble aHoMa-
J1n BbIOMPAKOTCS B KAYECTBE MULLEHEN, OTHO-
CUTENIbHO KOTOPbIX CUHTE3NPYIOTCH COOTBET-
CTBylOWME TapreTHole Monekynbl. B cBowo
o4yepenp, T€ U3 HUX, KOTOPbIE NoKasanun B O0-
KIVMHUYECKNX MNCCNEeA0BaHUAX MPOTMBOOMYXO-
JNIEBYIO aKTMBHOCTb, CTAHOBATCS KaHAugaTamm
Ha NMPOBEeAEHNE yXe KITMHUYECKMX UCcnenoBa-
HUIN. HecoMHeHHO, 4TO B Onuxanwen nep-
crnekTuBe apceHan B siedeHumn PIDK posxeH
BKJIlOYaTb B ce0S Xnpypruyeckoe nedeHme n XT,
ABNKAIOLLYIOCA €OMHCTBEHHON BO3MOXHOCTbLIO
BO34ENCTBOBATb Ha OTAA/IEHHble MeTacTasbl,
a Taioke JIT, uenbio KOToOpow ABAFETCS yiyyLlle-
HME NOoKasibHOro BO3OEWCTBUS Ha OMNyXoJib.
Lenbto novcka onTUManbHONO COOTHOLUEHUS
KOMOUMHaLUWM 3TUX METOO0B OJ151 IEHEHUS onpe-
JeneHHbIX kateropuii 6onbHbIX PIMK siBnsetca
noBbileHme ypoBHs OB n yny4uleHne kadectea
>XXN3HW MaumeHToB (43).
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Introduction

Pancreatic cancer (PC) is a malignant neo-
plasm that develops from the glandular epithe-
lium or pancreatic ducts. In more than 95% of
cases, PC is represented by variants of ductal
adenocarcinoma (1). About 5-10 % of PC cas-
es are driven by genetic mutations. In 90%
of patients, the main risk factors for the PC are
tobacco smoking, Helicobacter pylori infection,
obesity, diabetes mellitus, and some dietary
preferences (2, 3).

The prevalence of PC in the global popula-
tion is not high, but this disease is one of the
major causes of death in cancer patients
because of its aggressive course (1, 4, 5).
Nevertheless, the advances in PC therapy re-
main relatively modest compared to the pro-
gress made in the treatment of other tumor
types.

By the time of diagnosis, only 20% of pa-
tients have a resectable tumor, 50% of patients
are diagnosed with metastatic disease, and
30% of patients have locally advanced but
unresectable tumor (6). Due to improvements
in pancreatic imaging techniques, it has be-
come possible to identify many variants of PC
between resectable and unresectable stages,
so called “borderline resectable” tumors (7).
According to the Russian clinical guidelines
2021, PC is categorized into resectable (T1-
3NO0-1MO0), borderline resectable, unresectable
locally advanced (T3-4N0O-1MO0), and meta-
static (T(any value)-N(any value)-M1) (8).

Currently, definitive surgery is the only po-
tentially effective treatment option for PC.
However, disease progression after surgical
treatment occurs in 25-37% of cases. The
choice of therapy for locally advanced unre-
sectable disease is still undefined and being
discussed. Metastatic spread of PC significant-
ly worsens the prognosis. The main treatment
of patients with metastatic PC is chemotherapy.
In addition, it is proved that pancreatic adeno-
carcinoma from the very beginning is already
a systemic disease with early micrometastatic
spread, so the issue of effective medicinal
treatment seems to be extremely important for
locally advanced PC as well. Future success
of a therapy is highly dependent on under-
standing the genetic and molecular factors that
contribute to PC oncogenesis, as well as on
finding new biomarkers for the development of
targeted and less toxic systemic PC treatment.

Resectable
pancreatic cancer

The most important step in the diagnosis
and subsequent development of a treatment
plan is to determine whether the primary pan-
creatic tumor is resectable. It has been shown,
that computed tomography (CT) optimized for
pancreatic imaging is the best way to achieve
this goal (7).

Definitive surgery is currently the only poten-
tiallyeffectivetreatmentoption. Pancreatectomy
increases the life time of patients with localized
PC; in some cases, even complete cure is pos-
sible. However, outcomes of most surgeries are
impaired by the presence of subclinical tumor
at the border of tumor resection. Tumor cells
not removed during surgery are the source of
local recurrences and, consequently, distant
metastases. This is confirmed by autopsy re-
sults in 80% of patients who underwent sur-
gery. Thorough analysis of these cases allowed
identifying two important considerations con-
cerning surgical treatment of PC patients. First,
pancreatectomy should be used only in patients
with minimal co-morbidity, which will allow
resection of a sufficiently large volume of pan-
creatic tissue for reliable removal of subclinical
tumor. Second, to reduce the probability of lo-
cal recurrence, all possible perioperative meas-
ures should be taken, respectively improving
the efficiency of surgery (9).

A detailed analysis of the risks and benefits
associated with pancreatectomy is necessary
to improve the outcomes of surgical treatment
of PC patients. This includes a thorough analy-
sis of clinical parameters, including assess-
ment of the patient’'s general condition, deter-
mination of radiographic anatomy of the tumor
and the level of CA 19-9 tumor marker. Surgical
treatment should be followed by the total body
chemotherapy (the mFolfirinox regimen is pref-
erable) for at least 6 months. Advantages of
such treatment strategy are confirmed by con-
vincing results of numerous studies. According
to the guidelines of the ASCO (American Society
of Clinical Oncology), it is recommended to use
the surgical treatment only in physiologically
healthy patients where tumor resection is tech-
nically feasible and who have the low levels of
CA 19-9. Surgical treatment should be preced-
ed by chemotherapy (9).

Because pancreatic adenocarcinoma has
a systemic character even at the early stages,
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the issue of medicinal treatment becomes
extremely important in all stages of the disease
(10).

Borderline resectable
pancreatic cancer

To date, there is still no consensus on the
definition of borderline resectable tumors
and their treatment. The US Oncology Network
describes borderline resectable pancreatic
cancer as tumor invasion of the superior mes-
enteric artery, massive unilateral involvement
of the superior mesenteric vein or portal vein,
as well as the gastroduodenal artery up to its
origin from the hepatic artery, or invasion of the
colon and mesocolon (7).

Borderline resectable pancreatic tumors in-
vade adjacent tissues with involvement of near-
by mesenteric vessels, but the extent of inva-
sion is relatively insignificant, which makes
complete resection of a macroscopic tumor
technically feasible. Nevertheless, the infiltra-
tion area is more extensive than in potentially
resectable cancers, so the probability of micro-
scopically incomplete (R1) resection is greatly
increased when the surgery is used as the first
step of the therapy. The efficacy of treatment,
however, is directly depends on the complete-
ness of microscopic (RO) resection. The role of
preoperative chemotherapy is both to optimize
the outcome of surgical treatment and to select
patients suitable for pancreatectomy. The ob-
jective of preoperative chemotherapy in pa-
tients with borderline resectable cancers is to
increase the probability of long-term survival,
and its role increases over time (11).

According to international and national liter-
ature, the standard approach for these patients
is to use neoadjuvant chemotherapy to make
tumor resectable, maximizing the potential for
RO resection and avoiding R1/2 resections.
However, the authors of several foreign studies
have concluded that loco-regional chemoradi-
otherapy in the neoadjuvant setting can also
improve prognosis. Patients with good re-
sponse to preoperative treatment (radiological
evidence of tumor regression and decreased
blood levels of tumor markers) represent a po-
pulation with the best chances for RO resection
and favorable long-term outcome (7).

The need for preoperative treatment in pa-
tients with borderline resectable tumors is
based on:

1) Providing a time during which the level
of the cancer aggressiveness can be assessed
and, based on this, selecting patients for sur-

gery with stable or even decreasing tumor size
while on treatment and, therefore, having the
highest probability of a favorable outcome.
This factor is of great importance when the risk
of surgical complications is potentially high and
patients have a short life expectancy.

2) Earlier beginning of systemic therapy for
micrometastatic disease presenting in the ma-
jority of patients.

3) Neoadjuvant therapy is expected to be
better tolerated than adjuvant therapy since
postoperative recovery can significantly com-
plicate subsequent chemotherapy or chemora-
diation treatment.

4) Potential reduction of lymph node involve-
ment and tumor size (necrosis, especially pe-
ripheral), thereby increasing the potential for
RO resection (7).

The definitive role of perioperative chemora-
diotherapy (CRT) in the treatment of patients
with resectable and borderline resectable ade-
nocarcinoma of the pancreas has not yet been
determined. There are data concerning the
ability of radiation therapy (RT) to reduce the
pancreatic tumor, reduce the recurrence rate
and increase patient survival. Available data
from the international literature suggest that
although neoadjuvant RT can have a favorable
effect on some cancer parameters, it rarely
converts anatomically unresectable tumors to
resectable ones. Although available evidence
supports the ability of RT to reduce the risk of
cancer progression, its role in improving overall
survival has not been confirmed yet. It is likely
that radiation therapy can increase the survival
of some patients, but no solid evidence con-
firming this possibility in the relevant category
of patients have been obtained due to the het-
erogeneity of both the populations evaluated
and the RT regimens used. Based on the inter-
pretation of available data, the choice of neo-
adjuvant or adjuvant RT in patients with local-
ized PC is made on an individual basis, with
preference given to patients who have the high-
est risk of disease recurrence in the authors'
opinion. Also, RT can be used as an alternative
option to pancreatectomy in patients who are
poor candidates for surgical treatment. Given
these considerations, the place and role
of CRT is the issue of ongoing discussions.
To clearly define its place in the algorithms
of perioperative treatment of patients with
localized PC, larger studies are necessary,
primarily to identify the patient population in
which the use of local RT may provide at least
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In 2020, the results of the multicenter rand-
omized phase Ill study PREOPANC 1 were pub-
lished. The objective of this study was to evalu-
ate the effect of preoperative CRT on overall
survival (OS) in patients with resectable and
borderline resectable PC. In this study, 246 of
the enrolled patients were randomized into two
groups: the first arm received preoperative CRT
with gemcitabine followed by pancreatectomy
and adjuvant therapy with gemcitabine
(n = 119), and the second arm received pan-
createctomy followed by adjuvant therapy with
gemcitabine (n = 119). The external-beam
radiation therapy was performed at a single
tumor dose of 2.4 Gy, total of 36 Gy. Irradiated
zone included the tumor area and affected
lymph nodes. There were no statistically signi-
ficant differences between the arms in relation
to OS with or without CRT (16 months and
14.3 months, respectively, p = 0.096). The re-
section rates were 61% and 72% (p = 0.058),
respectively. RO resection was performed in
51 of 72 (71%) patients who received preoper-
ative CRT and in 37 of 92 (40%) patients
who were scheduled for immediate surgery
(p < 0.001). The use of preoperative CRT re-
sulted in improved progression-free survival
(p = 0.032) and increased time to locoregional
recurrence (p = 0.0034). Moreover, subgroup
analysis showed that among patients with bor-
derline resectable PC there was an increase
in OS with the use of CRT (p = 0.029), whereas
no such trend was observed in the subgroup
of patients with resectable PC. Thus, the results
of this work demonstrated increased loco-
regional control with preoperative CRT. Never-
theless, as the authors believed, it is necessary
to continue the relevant studies, particularly to
determine the optimal category of patients who
would benefit from such therapy (12).

A prospective randomized multicenter phase
I/l study was conducted in South Korea to
analyze the outcomes in patients with border-
line resectable PC. This study involved 50 pa-
tients, 27 of whom firstly underwent preopera-
tive CRT followed by surgical treatment.
Chemotherapy consisted of gemcitabine as
a monotherapy. The first stage of treatment of
the remaining 23 patients consisted of surgical
intervention followed by postoperative CRT with
gemcitabine. Conformal RT was performed as
a single tumor dose of 1.8 Gy and total dose
of 54 Gy. The median OS was significantly
higher in the preoperative CRT group com-
pared to the adjuvant CRT regimen, 21 and 12
months, respectively (p = 0.028). The study

was terminated earlier due to the apparent
results. It should be noted that the objective of
this work was to compare the efficacy of the
sequence of CRT and surgical treatment and
not the efficacy of therapy itself. Nevertheless,
itisimpossible to ignore the good OS values, as
well as a significant increase in the rate of RO
resections in preoperative CRT arm: 51.8%
vs. 26.1% among patients whose treatment
was preceded by surgery (p = 0.004) (13).

Complete microscopic (RO) resection is an
important prognostic criterion. The primary
objective of the ongoing multicenter phase Il
study initiated by the Eastern Cooperative
Oncology Group (ECOG 1200) is to determine
the rate of RO resection in patients with border-
line resectable pancreatic adenocarcinoma
when different regimens of neoadjuvant thera-
py are used. Patients were randomized to re-
ceive one of two preoperative treatment regi-
mens followed by surgery and adjuvant chemo-
therapy. One group receive CRT (RT at the total
tumor dose of 50.4 Gy with weekly gemcitabine
administration) followed by surgical resection
in 4—6 weeks. After that, postoperative chemo-
therapy with gemcitabine is administered.
Patients of group 2 receive multicomponent
chemotherapy (gemcitabine, cisplatin and
fluorouracil) in the first stage, and then RT
in the same regimen with fluorouracil infusion.
In 4-6 weeks after CT completion, patients
undergo surgical treatment followed by adju-
vant gemcitabine therapy. This prospective
clinical study is the first trial evaluating the role
of preoperative CRT in borderline resectable
PC (7).

In majority of the ongoing studies investigat-
ing the role of preoperative CRT, systemic
chemotherapy was performed in the postoper-
ative period rather than in the preoperative pe-
riod. Currently, there are publications also pre-
senting the results of studies on intensification
of preoperative chemotherapy regimens and
their comparison with neoadjuvant CRT. In
2022, the results of a randomized phase Il study
(A021501) carried out by the Alliance for Clinical
Trials in Oncology were published. The study
included 126 patients with borderline resecta-
ble PC. In the preoperative stage, the patients
of the first group (n = 70) received 8 cycles of
mFOLFIRINOX chemotherapy, and the patients
of the second group (n = 56) received 7 cycles
of chemotherapy by the same scheme followed
by stereotactic radiotherapy (SRT) with the total
tumor dose of 33-40 Gy in 5 fractions or confor-
mal RT in the hypofractionated mode at the
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dose of 25 Gy given in 5 fractions. Further, the
progression-free patients underwent pancrea-
tectomy followed by postoperative FOLFOX6
chemotherapy in 4 cycles.

Analysis of the treatment results showed that
the 1.5-year OS in the groups was 29.8 and
17 months, respectively, which demonstrated
no benefit of adding RT in the preoperative
stage. The rate of RO resections was also unex-
pectedly lower in the group of patients with RT:
74% vs. 88% in the group of patients who re-
ceived CT alone at the preoperative stage.
Nevertheless, it is important to note that some
limitations of the study do not allow extrapolat-
ing its results to the entire population with bor-
derline resectable PC. For example, in the RT
arm, a larger number of patients received de-
creased dose of the chemotherapy (60 vs. 75%),
and the treatment period was prolonged in
a larger number of patients (49 vs. 60%) (14).

Thus, the optimal extent of neoadjuvant
treatment for borderline resectable PC is still
undefined. And yet, maintaining the local con-
trol of the disease is one of the relevant clinical
objectives for patients with localized PC, and
the use of CRT reduces the probability of local
recurrence compared to neoadjuvant CT alone
(9).

Tumors removed after radiation therapy are
known to have fewer affected lymph nodes and
fewer positive resection margins of the sub-
clinical tumor compared to tumor resections
without neoadjuvant treatment or with neoadju-
vant treatment limited to chemotherapy alone.

Followers of preoperative RT note that most
of the studies in this regard were conducted
quite a long time ago, before the introduction of
newer RT techniques, which have improved ef-
ficacy and reduced toxicity. Indeed, the use of
such modern technologies as IMRT (Intensity-
Modulated Radiotherapy), VMAT (Volumetric
Modulated Arc Therapy), IGRT (Image Guided
Radiation Therapy) with Respiratory Gating
during the treatment session has improved the
accuracy of radiation dose arrangement and
created conditions for the use of hypofraction-
ated regimens, which, in turn, shortens the du-
ration of treatment and reduces the probability
of long-term complications associated with RT.
At present, it seems optimal to perform preop-
erative RT with the use of SRT. Certainly, accor-
ding to the conducted studies, increasing
the dose to the tumor leads to an increase
of the local control in some patients. However,
a number of researchers have suggested that
including to the extent of irradiation not only the

pancreatic tumor but also the parapancreatic
tissue where tumor cells may spread may be
a more effective strategy than increasing the
accuracy with which tumoricidal doses are de-
livered to the target, assuming that the target
will be removed. Of course, not all patients who
receive preoperative therapy will undergo tu-
mor resection, and these patients may derive
some benefit from RT dose escalation. At the
same time, in patients who underwent pancrea-
tectomy, early local recurrences have been re-
ported outside the SRT treatment areas, thatis,
in locations that would be within the broader
areas used in more conventional RT modalities.
Thus, the role of radiation therapy and its opti-
mal regimens as part of the preoperative treat-
ment of PC has not been finally determined and
requires further research (9).

Unresectable pancreatic cancer

The prognosis of PC is significantly worse
in patients with locally advanced (unresectable)
and metastatic disease. The treatment of pa-
tients with locally advanced unresectable can-
cer is controversial as median survival for such
patients is only 8—12 months. Therapeutic op-
tions include chemotherapy alone, CRT, or in-
duction chemotherapy followed by CRT. Despite
on CRT advances and improvement of systemic
chemotherapeutic agents, disease progression
both as local recurrence and distant metastasis
is relatively common in patients with locally ad-
vanced PC (15).

The optimal treatment in this patient popula-
tion is still unclear. These treatment uncertain-
ties are relating to the optimal regimen of sys-
temic therapy and the feasibility of adding RT to
systemic therapy. If RT provides an advantage,
there is a question whether radiation therapy
should be used before or after the induction
chemotherapy. In addition, the appropriate ir-
radiation technique and the choice of systemic
therapy administered together with RT are still
to be determined. The answers to these ques-
tions require multiple randomized trials involv-
ing large number of patients sufficient to pro-
vide statistically significant results.

Chemoradiotherapy versus

chemotherapy alone

There is still considerable disagreement as
to whether the benefit of local disease control
provided by RT co-administered with systemic
therapy outweighs the potential for increased
toxicity. Information obtained at autopsy on the
nature of treatment failures confirms the contri-
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bution of local RT to them. A study of 76 pa-
tients with PC showed that the cause of death
in 70% of patients was an advanced metastatic
process, but local progression of the disease
also contributed significantly. In 30% of the
18 patients who died and initially had locally
advanced disease, the cause of death was
locally advanced tumor with no evidence of dis-
tant metastases. Thus, the evidence suggests
that local control of the tumor is an important
factor not only for symptoms alleviation but also
for improvement in survival rate.

Induction chemotherapy followed

by chemoradiotherapy

The high incidence of subclinical distant me-
tastases in patients with locally advanced dis-
ease was the reason for using induction chem-
otherapy to target the subclinical tumor. It is
suggested that local tumor management with
chemoradiation therapy preceded by induction
chemotherapy may provide an additional sur-
vival benefits in patients with locally advanced
cancer. The median OS is 15 months, which
is significantly higher than that of patients ini-
tially treated with chemotherapy or even CRT.
Obviously, induction therapy should be effec-
tive against both micrometastases and the
primary tumor while having minimal toxicity.
Patients receiving induction therapy can avoid
the toxicity of forthcoming CRT. However,
too long induction therapy may lose its effica-
cy with the appearance of signs of local pro-
gression or distant metastases prior to the ini-
tiation of CRT.

The results of studies conducted to date
have shown gemcitabine to be relatively well
tolerated, making it attractive for the develop-
ment and modification of induction treatment
regimens. Currently, appearance and imple-
mentation of new, more effective regimens
(FOLFIRINOX regimen, combination of gemcit-
abine with nab-paclitaxel) should stimulate
studies on the efficacy and toxicity of these
regimens. The persistent high incidence of lo-
cal tumor progression as a result of existing
therapy programs suggests that strategies such
as radiation dose escalation with new radiosen-
sitizers are important trends for prospective
feasibility studies of intensifying local therapy in
PC patients. Improved local tumor manage-
ment may lead to an increased proportion of
potentially curative resections and thus im-
proved survival. Finally, new irradiation tech-
niques can significantly reduce toxicity and
shorten treatment time for patients (16).

Despite certain successes in the treatment
of patients with unresectable PC using new
regimens of CT and stereotactic radiotherapy,
the outcomes in this population remain unsatis-
factory, which is the reason to search for new
methods of tumor treatment. In the late XX cen-
tury, many countries began to develop new
techniques of local destruction of unresectable
intra-abdominal tumors, aimed at relieving the
symptoms of the cancer process, improving life
quality and duration. For this purpose, radiofre-
quency and microwave ablation, cryoablation,
irreversible electroporation, high-intensity fo-
cused ultrasound (HIFU), interstitial high-power
brachytherapy, CyberKnife radiosurgery, intra-
arterial chemotherapy and photodynamic ther-
apy are currently used as therapeutic options
for unresectable pancreatic cancer. Today,
these therapies are actively introduced into
practice; they allow to increase life expectancy
of patients with unresectable cancers along
with preservation or even improvement of the
life quality.

At the same time, local destruction methods
(cryodestruction, radiofrequency or microwave
ablation), which have antitumor action based
on the thermal effect, carry the risk of serious
complications when used near hollow organs,
as well as insufficiently effective when the tar-
get is localized near large vessels due to the
lack of possibility to maintain an adequate tem-
perature regime. Another method, irreversible
electroporation, is a technique of soft tissue
ablation using non-thermal energy of short mi-
crosecond pulses of localized high-voltage
electric fields, producing permanent nanopores
in the cell membrane, disrupting cell homeo-
stasis and resulting in apoptosis (17). The ab-
sence of thermal effect allows this method
to be used near the large vessels, nerves and
tubular structures. The distinct boundaries be-
tween the areas of exposure and intact tissue
makes it possible to perform well-controlled
tumor ablation (e.g., near hollow organs), which
is not complicating by clinically significant peri-
focal edema. In addition, due to the negligible
thermal factor, there is no heat dissipation ef-
fect in the vicinity of large vessels. Thus, irre-
versible electroporation can be successfully
used for the treatment of unresectable locally
advanced PC, when other methods (radiofre-
quency or microwave ablation, cryodestruc-
tion) may be ineffective or unsafe due to the
proximity of the duodenum or involvement of
the major vessels, bile and pancreatic ducts.
The manipulation can be performed both
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during laparotomy and percutaneously (18).
According to the published literature, the great-
est experience in irreversible electroporation
for locally advanced PC belongs to Dr. Robert
Martin, who performed about 200 electropora-
tion sessions, 50 of which were performed in
combination with pancreas resection. The com-
plication rate for electroporation is comparable
to that for conservative treatment of unresect-
able PC (complications 37%, mortality 1.5%).
At the same time, the implementation of the
technique was associated with encouraging
long-term results: median survival time after
the combined treatment with PC resection and
electroporation was 23 months, and 18 months
after electroporation alone. The median sur-
vival time from the start of treatment was
28.3 months in the resection group combined
with electroporation and 24.9 months in the
electroporation group without resection (19).

One of the innovative methods of local treat-
ment of advanced PC is HIFU (high-intensity
focused ultrasound). HIFU is a non-invasive
treatment method, the main biological effects
of which are based on thermal and cavitation
damage of tumor cells, destruction of small
blood vessels within the tumor, local and sys-
temic immune response to cellular debris (20).
This technology is currently used for the treat-
ment of benign and malignant neoplasms of
various organs both as an independent treat-
ment method and in combination with other
antitumor therapies (21). Use of HIFU in the
setting of systemic chemotherapy in patients
with locally advanced PC allowed to achieve a
median overall survival of 12.5 months, as well
as overall 6-month and 1-year survival rates of
94.25 and 59.34%, respectively (22-24).
The Moscow Research Institute of Oncology
n.a. PA. Herzen has experience in the use of
combined treatment with inclusion of systemic
chemotherapy and HIFU in patients with ad-
vanced PC. Results obtained were encourag-
ing: satisfactory tolerability and relative safety
of the technique, possibility to use single-agent
chemotherapy were demonstrated. The au-
thors described the effect of reduction of pain
syndrome while on treatment, which in its turn
contributed to preservation and sometimes im-
provement of patients’ quality of life. The ob-
tained immediate and long-term results of such
therapy showed the promising outlook for fur-
ther research on the effectiveness of combined
systemic drug therapy and local thermal expo-
sure in patients who are unsuitable for definitive
surgery (25).

Brachytherapy by implanting radioactive
seeds into a pancreatic tumor has a relatively
accurate therapeutic exposure and a good
safety profile. The position of the pancreas has
complex anatomical relationships with adjacent
abdominal organs, making seeds implantation
a difficult operation that can lead to surgical
injury and post-surgery complications. In 2011,
one study investigated the use of perioperative
high dose rate (HDR) brachytherapy in patients
with unresectable locally advanced PC. All pa-
tients (n = 8) had severe pain syndrome for
which they received narcotic analgesics. During
palliative surgeries (choledochoenteroanasto-
mosis or gastrointestinal bypass) intraoperative
anatomical assessment was performed, after
which Nucletron® catheters were implanted to
prepare for subsequent perioperative brachy-
therapy. HDR-brachytherapy was performed
5 days after the surgery. The placement of the
implants was consistently monitored by fluor-
oscopy. The single tumor dose was 5 Gy, and
the total dose was 20 Gy. A comparative study
of two patient groups with and without brachy-
therapy was performed. The authors argue that
the brachytherapy arm had a median survival
of 6.7 months, while the non-brachytherapy
arm had a median survival of 4.4 months. Thus,
it seems that perioperative HDR-brachytherapy
with Ir-192 can find its place in the treatment
of unresectable pancreatic cancers. In the
complex treatment, brachytherapy provides
statistically significant improvement of long-
term survival rate. No less important is the fact
that it helps to reduce the intensity of pain syn-
drome and, consequently, improves the quality
of life (26-29).

The Medical Radiological Research Center
n.a. A.F Tsyb has a unique experience of
brachytherapy in PC. The prototype of the
treatment is the above-described technique
of high dose rate brachytherapy developed in
2011 in Poland for the treatment of unresecta-
ble pancreatic adenocarcinoma. At the first
stage, X-ray topometric preparation with CT/
MRI and planning of brachytherapy is carried
out taking into account the size and shape of
the tumor, the position and numbers of intro-
ducers are calculated. At the second stage,
under CT-based navigation or intraoperatively
under US-based navigation, introducers with
special X-ray contrast markers for high dose
rate brachytherapy ('®?Ir) are placed. The third
stage consists of control multislice computed
tomography (MSCT) and dosimetric planning
using the Brachyvision system. At the fourth
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stage, a session of high dose rate brachythera-
py with Ir-192 is performed using the Gamma
Med plus iX 24 system with a single tumor dose
of 5 Gy daily, up to a total dose of 20 Gy. The
fifth step is a removal of the introducers.

The CyberKnife system is a radiotherapy
system that delivers radiation dose using multi-
ple beams oriented in several defined or nodal
positions around the patient (28). CyberKnife
has many advantages in terms of treating other
tumors that are mobile due to respiratory move-
ments of the patient. According to one Chinese
study, 20 patients with locally advanced PC
(stage lI-1ll) were treated with the CyberKnife
system. The total radiation dose delivered in
3-6 fractions ranged from 32 to 55 Gy. The ave-
rage follow-up time was 7 (3-11) months.
Treatment was performed in all patients, 19 of
whom were alive by the end of the follow-up
period. The most frequent complaint by pa-
tients was a feeling of slight fatigue. According
to CT data, complete regression of the tumor
was recorded in 6 patients, partial regression
in 9 patients, stable disease in 3 patients,
and progression in 1 patient. Hematologic and
gastrointestinal toxicities prevailed among the
adverse events: grade | neutropenia in 6 pa-
tients, grade | nausea in 7 patients, and grade Il
vomiting was recorded in 5 patients. The au-
thors concluded that radiosurgery using the
CyberKnife system as part of palliative treat-
ment of locally advanced PC demonstrates
a high level of local tumor control and minimal
toxicity, but stated the need for longer follow-
up to assess survival and late toxicity (30).

In recent years, the number of publications
regarding to use of regional chemotherapy
in patients with PC has increased (31, 32). It is
known to be accompanied by less systemic
toxicity compared to intravenous drug adminis-
tration. According to the meta-analysis con-
ducted by J. Davis et al. (33), the use of arterial
chemotherapy in 895 patients with PC allowed
to achieve 39% one-year survival rate with
a median follow-up of 8.5 months. The authors
cited in the meta-analysis, used various chem-
otherapies both as monotherapy and in combi-
nations. At the same time, other authors found
no benefits of using chemoinfusion. According
to these researchers, the median OS was only
4.2—-6.0 months (34-37). Apparently, unsatis-
factory results of arterial chemoinfusion may be
related to hypovascularity which is typical for
PC. The major pancreatic arteries are not of the
closed type and have pronounced anasto-
moses with the circulatory system of nearby

organs, which probably explains the rapid re-
moval of a chemotherapeutic agent from the
administration region. The latest technological
advances also suggest that microtraumatic
interventions, such as transcatheter arterial
chemoembolization, are effective with respect
to liver metastases in PC. This suggests that
chemoembolization in PC may be a promising
future option (38, 39).

A new and promising method for treatment
of pancreatic malignant neoplasms is photo-
dynamic therapy, the undoubted advantage of
which is the selective action only to cancer cells
at the fundamental level, causing autophagy,
apoptosis or necrosis. The degree of damage
depends on the duration of exposure. This tar-
geting action together with the absence of
immunosuppression and even stimulation of
the immune response ensures comparatively
low toxicity of this method. At the same time,
although the number of practical studies on
photodynamic therapy (PDT) in PC patients is
still insufficient and requires further develop-
ment, recent studies have shown an increase
in median survival in this population both with
PDT without chemotherapy protocol and with
complex photochemotherapy, which showed
even better results. At that, PDT has some
disadvantages such as adverse reactions (gas-
trointestinal bleeding, duodenal obstruction
and hemorrhagic pancreonecrosis), insufficient
knowledges and lack of clear recommenda-
tions on titration of the dose /laser power/dura-
tion of irradiation for specific medicinal pro-
ducts and PDT systems in order to achieve
apoptosis, autophagy and necrosis. These dis-
advantages reduce the manageability of thera-
peutic effects, but PDT is certainly a promising
method in definitive and palliative complex
therapy of pancreatic malignant neoplasms re-
quiring further investigations (40).

Metastatic cancer

The main treatment method for patients with
metastatic PC is chemotherapy (41, 42). The
most effective combinations of cytostatic
agentsarecurrentlyrepresented by FOLFIRINOX
and Nab-paclitaxel + gemcitabine regimens.
However, despite numerous clinical trials with
known cytostatic and target medications, the
success of systemic therapy of PC is a way be-
low to the progress on the other tumors treat-
ment. The data presented in the literature call
for the urgent need to search for and develop
new methods for the PC treatment (1). Detailed
explanation of the genome heterogeneity in PC
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may become the basis for a personalized ap-
proach to treatment. Undoubtedly, the integra-
tion of conventional chemotherapeutic treat-
ments with the potential of immune therapy will
significantly improve the effectiveness of sys-
temic treatment. Oncologists should focus on
understanding the genetic and molecular fac-
tors of the PC oncogenesis, and participate in
the development of more targeted and less
toxic systemic therapy involving immunothera-
peutic agents (6).

As far as treatment algorithms for PC includ-
ing immune-mediated therapy improve, we
may prove that RT plays the role of an immu-
nostimulatory agent. Radiation-induced de-
struction of tumor cells is known to promote the
release of cancer cell antigens, which may
stimulate an appropriate immune system re-
sponse regarding these antigens. This may re-
sult in the transformation of a tumor with low
immunogenicity into a tumor that is more sensi-
tive to treatment with immune therapies (9).

Discussion

Despite continuing efforts, the prognosis of
patients with PC is still poor. In the majority of
cases, systemic therapy is not very effective for
PC; the optimal treatment regimens for this dis-
ease have not been established yet.

Definitive surgery remains the only effective
method of treatment, but it’s suitable, unfortu-
nately, for very limited population of PC pa-
tients.

Currently, there is no consensus on the defi-
nition of borderline resectable tumors, as well
as the optimal extent of treatment. Maintaining
local control of the disease remains one of the
urgent clinical goals for patients with localized
PC, and the use of CRT reduces the probability
of local continued growth and can reduce the
probability of local recurrence compared with
neoadjuvant CT alone.

The prognosis of this disease is significantly
worse in locally advanced (unresectable) and

metastatic cases. The treatment of patients
with locally advanced unresectable PC is still
controversial and requires greater certainty.
Systemic and systemic-local therapy options
are limited to CT, CRT, or induction CT followed
by CRT.

The results of preclinical and clinical studies
have shown that pancreatic adenocarcinoma is
a systemic disease with early micrometastatic
spread, which determines the need to develop
more effective medicinal treatment for the dis-
ease in all of its stages. Most of the existing
antitumor drugs have rather poor efficacy in PC;
as a result, their effect on overall and recur-
rence-free survival cannot be considered satis-
factory.

Conclusion

Thus, the data presented in the literature call
for the urgent need to search for and develop
new methods for the PC treatment. Currently,
there is a global active search for alternative
methods of systemic therapy for PC patients in
addition to conventional CT. These are, first of
all, immunotherapy and treatment with target
medications. New generation sequencing tech-
niques are used to detect the repeated molec-
ular-genetic abnormalities in tumor samples,
which have fundamental importance for the vi-
ability of malignant neoplasms. The identified
abnormalities are selected as targets against
which the corresponding targeting molecules
are synthesized. In turn, those that have shown
antitumor activity in preclinical studies become
candidates for clinical trials. In the near future,
the PC treatment options should certainly in-
clude surgical treatment and chemotherapy,
which is the only possibility to target the distant
metastases, as well as RT, the purpose of which
is to improve the local exposure on the tumor.
The purpose of searching for the optimal ratio
of the combination of these treatment methods
for certain cancer patient populations is to pro-
long OS and improve the quality of life (43).
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Crnia3m Js1y4eBovi apTepuu OTHOCUTCS K CaMbIM YaCTbIM OCJIOXHEHUSIM TPAHCPaANaIbHOro 4OCTYa, HECMOTPS
Ha MHOXECTBO COCO60B €ro rnpogunaktuki. Y psaa 60sbHbIX BO3HUKLUME Cria3M Jy4eBOM apTepum rioxo
roAAaeTcs KOPPEKLMM, 4TO B KPaiHE PeaKuX CIyHasix MOXET MPUBECTU K aByJsibcuy cocyaa. [pnBoanm KivHm-
yeckoe HabJllofeHNe 3KCTPEHHOIo YPECKOXHOIo KOPOHaPHOIro BMELLATE/IbCTBa YEpe3 TPpaHCPaanasbHbIM
LOCTYI1, OCJIOXHUBLLNICS Pa3BUTUEM BbIPaXEHHOIo criadma v aByJibCUM JyHEBOV apTepum B MOMEHT N3BJIE-
yeHusi MHTPoAblocepa. [JaHHOE OCIOXHEHUE BblI0 YCMNeLIHO YCTPaHEHO XUPYPruyecku nyTem JIMrvpoBaHUs
roBPEXAEHHOro cocyaa.
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An unexpected rare complication of transradial approach.
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Radial artery spasm is one of the most common complications of transradial approach. Currently, there are
many known ways to prevent it. Despite this, in a number of patients, spasm of the radial artery occurs and is
difficult to correct, which in extremely rare cases leads to avulsion of the vessel. Below is a clinical case of
emergency percutaneous coronary intervention through transradial approach, complicated by the development
of severe spasm and avulsion of the radial artery at the time of removal of the introducer. This complication was
successfully eliminated surgically by ligation of the damaged vessel.
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BeepneHue

TpaHcpaamanbHbll apTepuasbHbii OOCTYN
(TPL) 6bin BNepBble ucnonb3oBaH B 1989 .
L. Campeau npv npoBeaeHnn AnarHoCTU4eCckomn
kopoHaporpadum (1). B 1992 r. F Kiemeneij
BbINOSIHMA NEPBYO OaNNOHHYIO aHrMoNIacTuUKy
KOPOHapHbIX apTepuii, a B 1993 r. — nepsoe
CTEHTUPOBAHME KOPOHAPHbIX apTepwuin, Wuc-
nonb3ys 3T1oT AocTyn (2, 3). B HacTodulee Bpe-
M$S YyacToTa ero NPUMeEHEHNs Npyu BMeLlaTeb-
CTBax Ha KOPOHAapPHbLIX apTepudax JocTturaer
80-90% cny4yaeB. Kpome Toro, TP BCce yalie
MCrnonb3yeTcs AJi9 BbINMOJHEHUA 3HOOBAcC-
KYNSipHbIX MPoLenyp B MHTEPBEHLUVOHHOW pa-
ONONOrun, HENpPopagmonormm 1 cocyaonucTon
xmpyprum (4-7).

OcHoBHbIMM nipeumyuiecTBamun TPO (no
CpPaBHEHUIO C TPpaHChEMOpPasbHbIM) SBAAIOTCS:
YMEHbLLUEHME KONIMYECTBA aCCOLMMPOBAHHbLIX
C NyHKUMEN apTepPUN OCJIOXHEHUNM (B NEPBYIO
o4yepenb, KPOBOTEYEHUIN), PaHHASA aKTMBU3a-
LMS NaUVEHTa, MeHbLUIAsi CTeNeHb ero ANCKOM-
dopTa, BO3MOXHOCTb aMmOyaToOpHOro npoBe-
LEeHNs BMeLlaTeNnbCTBa U paHHEN BbINUCKN U3
cTaumoHapa, B psae ciiydaeB — yMEHbLUeHune
cebecToMMoCTu nevenHuns. Kpome Toro, no naH-
HbIM KPYMHbIX PaHLOMU3NPOBAHHbLIX NCCEa0-
BaHun (ACCESS, RIVAL, RIFLE-STEACS
n MATRIX) uncnonb3oBaHue TPL npuBoauT
K CTaQTUCTUYECKN O0CTOBEPHOMY CHUXEHMUIO
obuien u cepaoevyHo-coCyancTo CMepTHOCTU
y BONIbHbIX C OCTPbLIM KOPOHAPHBLIM CUHAPOMOM
(4TO, NO BCEW BUOAMMOCTM, aCCOLUMNPOBAHO CO
CHUXEHMEM HacTOTbl KpoBOoTeueHuin) (8—11).

K HepocTtaTkam TP/, cneoyeT OTHECTU yBe-
JIM4EHME NPOJOJIKUTENIBHOCTY BMELLATENbCTBA
N JIY4EBOM HaArpyskm Ha 3aTtane obnyyeHus,

a TakkKe HeKOTOpble OrpaHM4YeHus B Bblbope
pacxogHoOro MHCTpymeHTapus (12).

CaMbIMM 4aCTbIMM OCJTIOXKHEHUAMU MPU UC-
nonb3oBaHuu TP aBnaoTcsa cnasm v TpoM003
ny4yeBon aptepun. HactoTta pa3sutna cnasma
Bapbupyet oT 3,8 0o 30% (13), 4To B HEKOTO-
pbiX Cnyyasix NpuBOAMT K BblpaxeHHOoMY 6one-
BOMY CUHOPOMY B BEpPXHEW KOHEYHOCTWU Ha
CTOPOHE JocTyna U HEBO3MOXHOCTM MPOa0-
XXEHUS BMELLaTeNbCTBa Yepes Sly4eBYIO apTe-
puio. B 0,1% cnyyaeB cna3m fiydeBOn apTepumn
MOXET NPUBECTUN K CTOMKOMY 3aXaTuo MHTPO-
Abtocepa B ee npoceete (14), npu 3TOM MNo-
MbITKW €ro U3BJIEYEHUS B €ANHUYHbIX Cry4asax
3akaHuymBalTCa aBynbcuenm cocypa. [llpen-
CTaBNIIEM KJIMHMYECKOEe HabnoaeHne, 0EMOH-
CTpUpyloLLee pasBUTUE MMEHHOIO Takoro oc-
JIOXXKHEHUS Y NAUMEHTKN C OCTPbIM MHDAPKTOM
Muokapaa.

KnuHnyeckoe HabnogeHne

12.04.2017 naumenTtka XK., 53 net, goctaBneHa
Opuragon ckopon meguumHckon nomowy (CMIT)
B npuemHoe otaeneHune BY3 Omckown obnactu
“I'KB CMIM Ne1” . OMcKka B aXXUTUPOBAHHOM COCTO-
SHUM C XanobaMun Ha MHTEHCUBHYIO OaBsilLyo 605b
3a rpyamMHon u 4yBcTBO cTpaxa. Co cnoB Bpadven
CInM, 6oneBoi NpUCTyn BO3HUK NPUMEPHO 4 4 Ha-
3a/, N 4HaCTMYHO KyNMpoBaH BBEAEHNEM HAPKOTUYe-
CKMX aHanbreTnkos. I3 aHamMHe3a: naumeHTKa Ky-
put 6onee 15 neT, B TeyeHue nocnegHux 6 net
OoTMeyYaeT MNoBbLILIEHHOEe apTepuanbHOe OaBJieHne,
perynapHon Tepanmn He nonaydaert. [1pn ocmoTpe:
Tenocno)xeHve 6anxe K acteHnyeckomy. Ha anekT-
pokapauorpamme: nogbem cermeHta ST 0o 4 Mm
B oTBeaeHusx |, avlL, V,-V,, peunnpokHble UBMEHE-
Hua B I, lll, aVF
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Puc. 1. AHrvorpamMmma NneBoOl KOPOHApHOW apTepun:
OKKJ/IO3USA MepefHen HUCXOASLEN apTepun OT YyCTbd
(4epHas ctpenka) n 90% cTeHo3 3-11 BeTBM Tynoro kpas
(6enas cTpenka).

Puc. 2. AHrvorpaMmma npaBoi KOPOHAPHOW apTepuu:
70-80% cTeHO3 NpaBoli KOPOHAPHOM apTepumn (YepHas
cTpernka).

YunTbiBasi HanMume AaHHbIX 3a OCcTpylo ¢asy
nHdapkTa MrMokapaa nepegHen CTeHKN N1EBOro Xe-
nypoyka ¢ noabeMoM cermenTa ST, NPUHATO peLle-
HVYEe O He3amMmeaMTelbHOM NPOBEAEHNM KOPOHAPO-
rpaduvn. bonbHas gocTtaBneHa B peHTreHonepaum-
OHHYI0, rae no metoamke CenbanHrepa BbiMOJHEHA
MYHKLMS NpaBoOi Ny4eBOW apTepun C YCTaHOBKOW
nHTpoaptocepa Prelude (Merit Medical) amameTpom
6 Fr nu pnunon 11 cm. C uenbto npodunakTmkm cnas-
Ma 1 OKKJIIO3UKM JIy4EBOW apTepumn BHyTpuapTepu-
anbHO (4epe3 MHTpoabiocep) BBegeHo 5000 EL
renapuHa n 250 mkr HuTpornmuepmuHa. Cegaums Bo
BPEMS NpoLeaypbl OCYLECTBASNACh C NMOMOLLbIO
BHYTPUBEHHOrO BBeAeHUs (peHTaHuna u npono-
dona.

Mpn KopoHaporpadun, BbINOSIHEHHOW C NOMO-
Wbto gmnarHocTmyeckmnx karetepos Judkins Left 3,5
(anameTp 5 Fr) n Judkins Right 3,5 (anameTp 5 Fr),
BbISIBJIEHA OCTpasi OKK/O3UA nepefHen HUCXOAs -
wen aptepun ot ycTbs, 70-80% cTeHO3 npaBon
KopoHapHow apTepumn, 90% cTeHo3 3-11 BETBM TyMno-
ro kpas (puc. 1, 2). B xoge npoBeggeHns KOpoHapo-
rpacduu TPpyOHOCTEN Mpu 3aBefdeHun, KkaTtetepmnsa-
LMW N U3BNEYEHUN ANArHOCTUYECKUX KATETEPOB He
BO3HMKAO.

YuuTtbiBasg KJIMHUKO-aHruorpaduyeckyro KapTum-
HY, BbINOJIHEHbI pekaHann3auus, 6annoHHas aHrmo-
njacTuka n CTEHTUPOBaAHME nepegHen HUCXoaaLLen
apTepun ¢ uMmnnaHTaumen creHta 3,5 Ha 18 mm
(puc. 3). KateTepmnsaumsa neBon KOPOHaApHOW apTe-
puy NpoBOAMAACb C MOMOLLbIO MPOBOAHMKOBOIO
kaTteTtepa SBS 3,5 (Concierge, Merit Medical) gua-
MeTpoM 6 Fr. TpyaHoCTEN Npu ero 3aBegeHnn 1 na-
BNlie4YeHun He Habnoganock. Bo Bpems BMeLwwaTenb-
CTBa nauuyeHTka xanob He npeabsaBnsana.

Mpu nonbITke N3BNEYEHUST NHTPOAbIOCEPA BO3-
HUK CUNbHbIA 60NEBON CUHAPOM, OLLYLLAN0Ch Bbl-
paxeHHoe conpoTtueneHune. NMpu aHrmorpadumn ye-
pe3 MHTPOAbIOCEDP AMArHOCTMPOBAH TOTAsbHbIN
crnasm apTepum OCTyna, B CBA3W C YEM CENeKTUB-
HO BHYTpMapTeEpUanbHO BBEOEHbl HUTPOMULEPUH
300 mkr n Bepanamun 2,5 mMr. lNMNoBTOpHasa NonbITka
M3BNEYEHUS MHTPOAbIOCEPA, BbINOJIHEHHAS 4Yepes
10 MMH nocne BBeAEHUSI CNAa3MOJIMTUYECKNX Mpe-
rnapaTtoB, K ycrexy Takxe He npueena (6oneson
CUHAPOM U BblpaXXEHHOE COMPOTMB/IEHME COXPAHS-
nuck). C uenbtlo cegauym GONbHOW BHYTPUBEHHO
BBeAeHbl deHTaHun 50 Mkr n mugasonam 2,5 Mr.
Yepes 10 MUH npennpuHaTa TpeTbs 6e3ycneluHas
nonbiTka M3BJeYEeHNs MHTpoabiocepa. BbiNnonHeHbI
MHOUNBTPALMOHHAA aHeCTe3us NO XO04y MHTPOLbIO-
cepa 0,5% pacTBOpOM HOBOKavHa 1 obepTbiBaHKE
npaBoro npeannaeybs canderkamu, NPONUTAHHBIMMN
TennbiM GU3N0NOrM4eckUM PacTBOPOM, B TEYEHME
15 mMuH. Bce BbllwenepedncneHHble MeponpuaTus

HenpeaBuaeHHoe peakoe 0CI0XHEHNE TPaHCPaanaabHOro 4OCTyna. ABYJ/bCys JTy4eBOM apTepum
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Puc. 3. AHrmorpamma neBOW KOPOHAPHOM apTepun
nocne pekaHanMa3aumm u CTEHTUPOBAHUS MepenHei
HUCXOASLEeN apTepum: MPOCBET apTepunt BOCCTAHOB-
neH, kposoTok TIMI Il (4epHas cTpenka).

R
"

S T———

Puc. 4. ®parmeHT M3BIEYEHHOrO U3 MPaBOI Jly4eBOW
apTepum NHTpoabiocepa.

v

noNOXNTENBHOrO addekTa He okasanu. lNpuHAaTo
peLueHne o NMpUMEHeHUn OBLLEro Hapko3a C BHY-
TPUBEHHLIM BBEAEHMEM nNpornodona. Ha atom poHe
MHTPOAbIOCEP YAAN0OCh U3BEYb, OAHAKO NPU 3TOM
OLLYLLIAI0Ch BHE3ANMHOE pa3peLleHne BOSHUKLLEro B
Havane conpoTueneHus. MNpun BU3yanbHOM OCMOTPE
M3BJIEYEHHOIO0 NHTPOAbBIOCEPA €ro ANCTasIbHbIN KO-
Heu, B BUAe MydTbl Obl1 NOKPLIT GparMeHTOM COCy-
na (puc. 4). I3 NnyHKUMOHHOrO OTBEPCTUS OTMeEeva-
JIOCb BbIPaXEHHOE apTepuanbHOEe KPOBOTEYeHUe,
B CBAA3M C YEM Ha NpaBOoe MJe4yo HaNOXEH XIyT.
B xonoe peBn3un paHbl B MECTE AOCTYNa AEXYPHbIM
COCYOMCTbIM XVMPYProM BbIIBSIEH MNOJHbIV OTPbLIB Jy-
YEBOW apTepuu, BbIMOJSIHEHO NIMTMPOBAHME MPOKCU-
ManbHOro U OUCTaNbHOrO0 KOHUOB cocyna. locne-
ornepaumMoHHbIN Nepuo NpoTekasn 6e3 0CNOXHEHWI.
Ha 10-e cyTku nocne BMeLaTenbCTBa 4OCTUMHYTO
3aXNBNEHME PaHbl MEPBUYHBIM HATSXKEHNEM, NaALN-
€HTKa BblNncaHa 13 ctaumoHapa.

OGcyxaeHue

duanonornyeckor 0OCHOBOI Basocrna3ma
SBNSETCA Hann4dme anbda,-aapeHopeuenTo-
POB B MbILLEYHOM CJi0€ CTEHKM cocyaa. MoBbI-
LUEHHbIE MIIOTHOCTb, CTUMYNAUMSA N/UNN 4YyB-
CTBUTENIbHOCTb 3TUX PEeLenToOpOB MPUBOLAT
K pasBuUTUIO CTOMKOro, a nHorpa pedpakrep-
HOro K Tepanuu cnasma (15, 16). K npegpac-
nonararvowmm ¢akrtopam cnasma nyyeBon
apTepun BO BPEMSA €€ Katetepusaumm OTHO-
CAT: CTpax naymeHTa, MaleHbKUn guameTp
1 N3BUTOCTb JTYHEBOW apTEPUMN, KYPEHUE, KEH-
CKMI NOJI, MONIOAOW BO3PACT, HU3KUIM NHOEKC
MaccChl TeNna, caxapHblii AnabeT, MHOrokpaTHas
MYHKLMS Ty4eBO apTepun, O0NbLLIOK AMamMeTp
MHTpOAblOCEpPa, AOJUTENBHOCTb Npoueaypsb
M KOJINYECTBO MCMNOJIb30BAHHbIX KaTeTEpPOB
(13, 16). Mepamun npodunakTnkm cna3ma siB-
NA0TCA: afgekBaTHas cegaunsa naymeHTta (npe-
Megukaums, Hanpumep pacTBOpPoOM 2-5 Mr
amazenama mnm 50 Mkr deHTaHuna), Mcnonb-
30BaHME VHTPOObIOCEPOB MEHBLLLUErO AMamMeT-
pa ¢ ruapoduibHbIM MOKPbLITUEM, MPUMEHEHNE
pPasfnYHbIX CNa3MONINTUYECKNX MpPenapaTos
(Hanpumep, pacTBOpPOB Bepanamuna 2,5 Mr,
HuTpornuuepuHa 100-250 mkr n gp.) (13, 17,
18).

Cnaam ny4yeBom apTepmn MOXET Pa3BUTbCS
Ha ntoboM aTane BMellaTenbcTBa M UMeTb pas-
HYlO CTEeMneHb BblpaXeHHOCTW. YacTtoTa BCTpe-
4aeMOCTU BbIPaXXEHHOIO cria3ma JliydeBon apTe-
pun coctasnsieT 0,7% BO BpeMs AnarHoCcTu4e-
ckmx npouenyp n 1,3% BO BpeMs YpeCKOXHbIX
KOPOHApPHbIX BMeELWaTeNnbCTB. BblpaXXeHHbIN
cnasm NpMBOAUT K COMPOTUBAEHUIO NpPOBee-
HUS KaTeTepa 4Yepesd JIYY4EBYIO apTEPMUIO U MO-
>XXET BbI3BATb €ro NOJIHOE 3aXaTue, YTo NpPosB-
naetca 60neBbiMU OLLUYLLEHUAMU BO BpPeEMS
COOTBETCTBYOLWEN MaHunynsauun (18).

B cnyyae pasBuTuS BbIPaKEHHOrO crna3ma
NIlYy4EBON apTepumn, NPenaTCTBYIOLLEro nU3Bne-
YEeHUIO KaTeTepa Uiu MHTpoablocepa, cnenyer
npeanpuHATL P, Mep, HanpaBJiEHHbIX HA ero
paspeweHmne. K papmakonormyecknm mepam
OTHOCHATCS:

* BHyTpUapTepuanbHOe BBEAEHME CNa3mMo-
NIUTUYECKMX MpenapaToB (Hanpumep, pacTBo-
poOB Bepanamuaa 2,5 Mr, HUTpOrnmuepuHa
100-250 mKr, X KOMOUMHaLNN);

+ BHyTpMapTepuasibHOe BBEAEHNE PACTBO-
pa Rotaglide (Boston Scientific) nnu ViperSlide
(Cardiovascular Systems);

* BHYTPMBEHHAadA cegaums (HanpumMep, pacTt-
Bopamu 2-5 mr gnazenama nnm 50 mkr peHTa-
Huna);
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* pernoHanbHas 6y10kaga pacTBOPOM NMAO0-
KanHa;

* MHPUNbTPaAUMOHHAs aHecTe3nsl pacTBO-
POM HOBOKaWHa;

* BHYTPMBEHHLIN HApKo3 (Hanpumep, ¢ 1Uc-
nosib3oBaHvem nponodgona) (18).

M3 Hedapmakonornyeckmx cnocobos Kynu-
POBaHVA BbIPAXXEHHOr0 crna3ma JiydeBol apTe-
P MPUMEHSIOTCS:

* pasnnyHble TEXHUKM COrpeBaHus npeg-
nineybs — obepTbiBaHME Npepnneyvbs canderT-
KamMu, NponuTaHHbIMU TEMbIM (Temnepartypa
okono 50 °C) ¢n3nonornyecknm pacTBOPOM
B TedyeHue 15 MUH nam ncnosib3oBaHne Mmeaum-
LLMHCKOro KOHBEKLMOHHOIrO HarpeBaTens BO3-
nyxa (oo Temnepartypbl okosno 43 °C);

* TEXHMKA MOTOK-OMocpegoBaHHOW Ba3o4N-
nataumn — MaHxeTta MaHOMeTpa HakanbiBa-
€TCS Ha MPOKCUMAJIbHYIO TPEeTb Nnpennsieybs
M B HEe HarHetaeTcs BO34yx OO0 [OaBfieHUs,
Ha 30-40 MM PT.CT. NpeBbILIAIOWErO apTepu-
anbHoe pgaernieHme. MaHxeTa octaeTcs pasay-
TON B TE€4EeHMEe 5 MUH, NOCNEe 4Yero OHa Pe3KOo
coysaeTtcs (18, 19).

B kpalnHe penkmx cny4vasax saxaTtume KkateTte-
pa M MHTPOAbIOCEPA B JIYyYEBOM apTepumn
MOXET NMPUBECTU K €€ aByIbCUM Npun GOpPCrpo-
BaHHOM U3BI€YEHNN UHCTPYMEHTapus. KnnHn-
YECKMMUN MPOSABJIEHUAMN aBYJIbCUN ABNSAIOTCS
BblpaXK€HHbI 601eBO CUHAOPOM N KPOBOTEYE-
HMe n3 mecta gocrtyna. MiIHorga nu3-3a Totasib-
HOro crnasma Jly4eBOM apTepun KpoBOTEYEHNE
CHayana OTCYTCTBYET HaydmHasi MpOsBAATbLCS
no3xe B BUOE remMaTtoMbl UM KOMMAPTMEHT-
cuHgpoma npeanneybs (16, 20).

Mpwn paszsuTn aByNbLCUX NYHEBOWN apTepumn
HeobxoaMmo 6e3oTnaraTenbHO BbIMOJIHUTL
KOMMPECCHIO MJIEYEBOW apTEPUMN U HANOXUTb
TYrylo OaBsiLLyO NOBA3KY HA MEeCTO NoBpexae-
HUs1 cocyaa. B panbHenwem cnegyet paccMoT-
peTb ABE TaKTUKU BEOEHUSA NALUUEHTOB: BbIKU-
JaTenbHylo U aKkTUBHYIO Xmpyprudeckyio (16).
B cnyyae BbbknaaTtenbHOM TakTUKK HabnogatoT
3a COCTOodHMEeM MnaumeHTa, oueHuBaqa status
locales B gnHamuke. Xupyprmuyeckas peBu3uns

MecTa AOoCTyna n npegnonaraemMoin aBybCun
C NUrMPOBaHNEM JIyYEBOW apTeEPUM BbINOJIHA-
IOTCA TONIbKO B Cllydae HeobXxoamMocTu. Anb-
TepHaTMBHas TakTMKa NledeHns npegnonaraet
Oe3oTnaraTesibHOe BbIMOJIHEHNE XUpPYpPruye-
CKOro BmMmeluatenscrtea (16).

B npenctaBneHHOM KIMHUYECKOM Habo-
OEHNU Pa3BUTUIO BbIPAXEHHOro cra3ma ny4ye-
BOW apTepunm CNocobCTBOBANIO COYeTaHME
cpasy HEeCKOJIbKUX (akTOPOB: XEHCKWA Mo,
CWJIbHBIM CTpax NayMeHTKW, MJ0XO noanalo-
LWMINCS KOPPEKUMN, KYPEHNE N OTHOCUTENLHO
HNU3KUMA MHOEKC maccbl Tena (21,3 kr/m?).
B03MOXHO, nmenach v HanBmuayanbHasa npen-
pacrosioXXeHHOCTb K Ba3ocnasmy, CBA3aHHas
C 0COBEHHOCTbIO aApeHepPruieckom CTumyns-
UMM COCYOUCTON CTEHKU. B nonb3y nocnegHe-
ro CBUAETENbCTBYET OTCYTCTBUE MOJSIOXUTESb-
Horo addekrTa OT MPUMEHEHUS BCEFrO KOM-
nnekca mMep, HanpaefiEHHbIX Ha paspelueHne
crnasma, 4To B KOHEYHOM UTOre m npuBesno
K aBy/IbCUN U XMPYPrU4€CKOMY NNTMPOBAHUIO
JNly4eBON apTeEpUN.

3aknio4yeHue

HecmoTpsa Ha nmetowmiica 6onblUoin apce-
Han npodunakTniecknx n ne4ebHblx Mep, Bbl-
pPaXeHHbIN crna3m JIydeBOr apTepun oCTaeTcs
4acTbIM OCJIOXKHEHVEM TPaHCcpaananbHOro o-
CcTyna npuv aHO0BACKYNAPHbIX BMELlaTeNbCTBAX.
KpanHe pegko OTCyTCTBME MNOJIOXUTENbHOMO
acddekTa OT NPUMEHEHUSA CNA3MOJSINTUYECKOWN
Tepanuu NpPMBOAUT K aBY/NIbCUW Ty4EBOW apTe-
puK NpU N3BNIEYEHNN NHCTPYMEHTapus. B Takmx
cnyyasx YyeTkme HelamenuTesbHble OeNCTBUS
MEeOULMHCKOro nepcoHana, npuBeneHHbIe
B 9TOM HabnwoaeHuM, noMmoryt nsbexartb pas-
BUTNS KITMHUYECKM 3HAYMMOIO KPOBOTEYEHMUS.

HakonneHune nogo6bHbIX NyonmMkauui ¢ Nnpea-
JIOXKEHUSIMU UHBIX, MOXET ObITb, 60onee apdek-
TUBHbIX Mep NPOPUNAKTUKN U NedYeHus Baso-
cnasma gpyrmMmu cneumannuctaMmu no3BOnnT
B Ja/lbHEWLIEM CBECTU K MWUHUMYMY W, BO3-
MOXHO, [OaXe MOJIHOCTbIO WCK/IYUTbL PUCK
pa3BMUTUS ONMMCAHHOIO OCJIOXHEHMUS.
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Introduction

Transradial arterial approach (TRA) was first
used by L. Campeau in 1989 during a diag-
nostic coronary angiography (1). In 1992,
F. Kiemeneij performed the first balloon angio-
plasty of coronary arteries and the first coro-
nary stenting using this access in 1993 (2-3).
Currently, the frequency of its use in coronary
artery interventions is up to 80-90% of cases.
In addition, TRA is increasingly used to perform
endovascular procedures in interventional radi-
ology, neuroradiology, and vascular surgery
(4-7).

Compared to transfemoral access, the main
advantages of TRA are the following: reduction
in the number of complications associated with
arterial puncture (primarily bleeding), early am-
bulation of patients, increased patient comfort,
possibility of outpatient intervention and early
discharge from the hospital, and lower cost of
treatment in some cases. Moreover, according
to the data from large randomized trials
(ACCESS, RIVAL, RIFLE-STEACS, and MATRIX),
the use of TRA results in a statistically signifi-
cant reduction in total and cardiovascular mor-
tality in patients with acute coronary syndrome
(which is, apparently, associated with a de-
creased incidence of bleeding) (8-11).

The disadvantages of TRA include increased
duration of intervention and radiation exposure
during the irradiation stage, as well as some
limitations associated with consumables avail-
ability (12).

The most frequent complications of TRA are
spasms and thrombosis of the radial artery.
The incidence of spasms varies from 3.8 to
30% (13), and in some of these cases leads to
a significant pain syndrome in the upper limb
on the access side and impossibility to continue
the intervention through the radial artery.
In 0.1% of cases, spasm of the radial artery can
lead to persistent clamping of the introducer
in its lumen (14), and attempts to retrieve it re-
sulted in avulsion of the vessel in single cases.
We describe a clinical case demonstrating the
development of such complication in a patient
with acute myocardial infarction.

Clinical case

On 12-Apr-2017, a female patient Z. 53 years
old, was brought by ambulance to the admission unit
of the Omsk Emergency Hospital No. 1 in an agitated
condition with complaints of intense pressing pain
behind the sternum and apprehension. According to
ambulance team, the pain attack occurred about
4 hours ago and was partially managed by the ad-

ministration of narcotic analgesics. Medical history:
The patient has been a smoker for more than
15 years, for the last 6 years she has had high blood
pressure and does not receive regular therapy.
Physical examination: Body type is close to asthenic.
Electrocardiography: ST elevation up to 4 mm in
leads I, aVvL, V,-V,, reciprocal changes in Il, lll, aVF.

Taking into account the evidence of acute phase
of myocardial infarction of the anterior wall of the left
ventricle with ST segment elevation, a coronary
angiography was decided to be performed imme-
diately. The patient was taken to the CathLab, where
a puncture of the right radial artery was performed
according to the Seldinger technique with the instal-
lation of a Prelude introducer (Merit Medical),
6 Fr x 11 cm. In order to prevent spasm and occlu-
sion of the radial artery, 5000 units of heparin and
250 ug of nitroglycerin were injected intra-arterially
via the introducer. Sedation during the procedure
was achieved using IV fentanyl and propofol.

Coronary angiography with diagnostic cathe-
ters Judkins Left 3.5 (diameter 5Fr) and Judkins
Right 3.5 (diameter 5Fr) revealed acute occlusion of
the anterior descending artery from the orifice, 70—
80% stenosis of the right coronary artery, and 90%
stenosis of the third obtuse marginal branch
(Fig. 1, 2). There were no difficulties in insertion,
catheterization, and retrieval of diagnostic catheters
during coronary angiography.

Taking into account the clinical and angiographic
data, recanalization, balloon angioplasty and stent-
ing of the anterior descending artery with implanta-
tion of a 3.5 x 18 mm stent were performed (Fig. 3).
Catheterization of the left coronary artery was per-
formed using 6 Fr guiding catheter SBS 3.5
(Concierge, Merit Medical). There were no difficul-
ties during its insertion and retrieval. The patient had
no complaints during the intervention.

When attempting to retrieve the introducer,
a strong pain syndrome occurred and significant
resistance was felt. Angiography through the intro-
ducer revealed a total spasm of the access artery,
so intra-arterial injections of nitroglycerin 300 g
and verapamil 2.5 mg were performed selectively.
A repeated attempt to retrieve the introducer 10 min
after administration of spasmolytics was also unsuc-
cessful (pain syndrome and significant resistance
persisted). Fentanyl 50 pg and midazolam 2.5 mg
were administered intravenously to sedate the pa-
tient. After 10 min, a third unsuccessful attempt to
retrieve the introducer was made. Infiltration anes-
thesia along the introducer with 0.5% novocaine
solution and wrapping of the right forearm with tis-
sues soaked in warm physiological solution for 15
min were performed. All the above-mentioned
measures had no positive effect. A decision was
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Fig. 1. Angiography of the left coronary artery: occlusion
of the anterior descending artery from the orifice (black
arrow) and 90% stenosis of the third obtuse marginal
branch (white arrow).

Fig. 2. Angiography of the right coronary artery: 70-80%
stenosis of the right coronary artery (black arrow).

Fig. 3. Angiography of the left coronary artery after
recanalization and stenting of the anterior descending
artery: arterial lumen restored, TIMI Il blood flow (black
arrow).

Fig. 4. Fragment of the introducer retrieved from the
right radial artery.

made to use general anesthesia with intravenous
injection of propofol. After that, the introducer was
successfully retrieved, but the resistance that had
appeared at the beginning was suddenly resolved.
Visual inspection of the retrieved introducer showed,
that its distal end is covered with a vessel fragment
like a sleeve (Fig. 4). A significant arterial bleeding
was observed from the puncture hole, so a tourni-
quet was applied on the right shoulder. During the
wound revision at the access site, the vascular sur-
geon revealed complete detachment of the radial
artery. Ligation of the proximal and distal ends of the
vessel was performed. The postoperative period
was unremarkable. On the 10th day after the inter-

HenpeaBuaeHHoe peakoe 0CI0XHEHNE TPaHCPaanaabHOro 4OCTyna. ABYJ/bCys JTy4eBOM apTepum
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vention, wound healing was achieved by primary in-
tention, and the patient was discharged from the
hospital.

Discussion

The physiological foundation of vasospasm
is the presence of alpha-1 adrenergic receptors
in the muscular layer of the vessel wall.
Increased density, stimulation and/or sensitivity
of these receptors lead to the development of
persistent spasm, which is sometimes refrac-
tory to therapy (15, 16). Predisposing factors
for radial artery spasm during catheterization
include: patient fear/apprehension, small di-
ameter and tortuosity of the radial artery, smok-
ing, female gender, young age, low body mass
index, diabetes mellitus, multiple punctures of
the radial artery, large diameter of the intro-
ducer, duration of the procedure and number of
catheters used (13, 16). Spasm prevention
measures are: adequate sedation of the patient
(premedication, e.g., with a solution of diaze-
pam 2-5 mg or fentanyl 50 pg), use of smaller
diameter introducers with hydrophilic coating,
use of various spasmolytics (e.g., solutions of
verapamil 2.5 mg, nitroglycerin 100-250 ug,
etc.) (13, 17, 18).

Radial artery spasm may develop at any
stage of intervention and may be of any grade
of severity. The incidence of severe radial artery
spasm is 0.7% during diagnostic procedures
and 1.3% during percutaneous coronary inter-
ventions. A severe spasm leads to resistance
when advancing the catheter through the radial
artery and may cause its complete clamping,
which is manifested by pain during the proce-
dure (18).

In case of a severe spasm of the radial artery
that prevents retrieval of catheter or introducer,
a number of measures should be taken to re-
solve it. Pharmacological measures include:

« intra-arterial administration of spasmolytic
agents (e.g., solution of verapamil 2.5 mg, ni-
troglycerin 100-250 ug, or their combination);

« intra-arterial injection of Rotaglide solution
(Boston Scientific) orViperSlide (Cardiovascular
Systems);

« intravenous sedation (e.g., solution of dia-
zepam 2-5 mg or fentanyl 50 ug);

+ regional blockade with lidocaine solution;

« infiltration anesthesia with novocaine solu-
tion;

« intravenous anesthesia (e.g., propofol) (18).

Non-pharmacological treatment methods
for severe spasm of the radial artery include:

+ Various forearm warming techniques such
as wrapping the forearm with tissues soaked
in warm saline (~50 °C) for 15 min or using
a medical convection air heater (up to ~43 °C).

+ Flow-mediated vasodilation technique —
a manometer cuff is placed on the proximal
third of the forearm and air is injected into itto a
pressure that is 30-40 mmHg above the arterial
pressure. The cuff remains inflated for 5 min,
after which it is abruptly deflated (18, 19).

In extremely rare cases, catheter or intro-
ducer clamping in the radial artery can lead to
vessel avulsion during forced retrieval of the
tool. Clinical signs of avulsion are significant
pain syndrome and bleeding from the access
site. Sometimes, due to total spasm of the ra-
dial artery, no bleeding is observed at first, and
then it starts as a hematoma or compartment
syndrome of the forearm (16, 20).

If radial artery avulsion develops, brachial
artery compression should be performed im-
mediately and a tight pressure dressing should
be applied to the site of vessel injury.
Subsequently, two patient management tactics
should be considered: watch and wait and ac-
tive surgical approach (16). In case of watch
and wait tactics, the patient's condition is mon-
itored, with assessment of the status locales
changes over time. Surgical revision of the ac-
cess site and suspected avulsion with ligation
of the radial artery is performed only if neces-
sary. Alternative treatment tactics require im-
mediate surgical intervention (16).

In the presented clinical case, a combination
of several factors contributed to the develop-
ment of severe spasm of the radial artery: fe-
male gender, poorly manageable intense fear
of the patient, smoking and relatively low body
mass index (21.3 kg/m?). Perhaps, there was
also an individual predisposition to vasospasm
associated with the special characteristic of
adrenergic stimulation of the vascular wall.
The latter guess is supported by the absence
of a positive effect from the whole complex of
measures aimed at resolving the spasm, which
eventually led to avulsion and surgical ligation
of the radial artery.
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Conclusion

Despite the available extensive toolset of
preventive and therapeutic measures, severe
spasm of the radial artery remains a frequent
complication of transradial approach during
endovascular interventions. Extremely rarely,
failure of the spasmolytic therapy leads to radial
artery avulsion during tool retrieval. In such
cases, well-coordinated and immediate actions
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IOpun Bnapumuposuu benos

Yury V. Belov

5 cenTab6pa 2024 r. ucnonHunock 70 neT BbI-
JalouemMycs pPOCCUNCKOMY KapAUOXUpypry,
akapemuky PAH, 3acnyxeHHOMYy gpedaTesnto
Haykn P®, opupekTopy MHCTUTYTa Kapamno-aop-
TanbHOM xmpyprum PHLX M. B.B. lNeTpoBCcKoro
IOpuio Bnagumnposuyy benosy.

Akapemuk tO.B. benoB — cocyamcTtbii Xu-
Pypr, KapAMOXMpypr, aHr1Mosor, MMs KOTOPOro
M3BECTHO B MEOULIMHCKMX Kpyrax BCero mMmpa,
BMagewwmnr BCeMu BuUOaMu onepauvin Ha
cepaue 1 MarmcTpasnbHbIX COcynax, BbIMOJIHSA-
IOWMIA  CIIOXHENLLINE BbICOKOTEXHOIOMMNYHbIE
onepaumm Npm aHeBpmM3mMax rpyaHom n Topako-
abooMUHaNbHOW aopTbl, BEOYLMA aopTalbHbIM
XVPYPr Hawewn cTtpaHbl — poausnca B 1954 r.
B Kutae, rge ero otew, y4acTBoBas B COBMECT-
HbIX COBETCKO-KUTANCKMX pa3paboTkax HepTaA-
HbIX MECTOPOXAEHUN. 3aTeM CEMbSI BEPHY-
nacb B Kyibbiwes, roe B 1977 r. lOpnin Benos
OKOHYMN ¢ oTnndmem KyinbblleBCKUA Mean-
LMHCKUIA MHCTUTYT (HbiHe Camapckuii rocygap-
CTBEHHbIN MeOUUWMHCKUA YHUBEPCUTET), Aa-
lee — KJIMHUYECKYIO OpAMHATYpy Mo obuien
1 TopakanbHOW xmpyprun. K MOMEHTY OKOH4Ya-
HUS MHCTUTYTA MOJIOAON XMPYpPr caenan yxe
donee ThicaA4n onepauun. B 1979-1981 rr.
npoxogusa chneuvanmsaymio no COCyaucTon
Xvpyprum B KynbblLLEBCKON KNUHUKE daKysib-
TeTckonm xupyprumn. B 1981 r. sawmtnn kaHom-
[aTCKyo AMccepTaumio — no COBOKYMNHOCTU eLLe
CTYOEHYECKMX Hay4HbIX paboT. B TOM e roay oH
Obin NpurnalweH akagemukom b.B. MNeTpoBcknm
Ha paboTy B MocCkBy, B Hay4HbIln LEHTP X1pyp-
rMmn, N C TEX NMOp BCS €ro OesTeNIbHOCTb HEpPa3-

PbIBHO CBSi3aHa C 3TUM y4peXXaeHUEM (HblHe —
Poccumnckmnin - Hay4HbIl  LEHTP XUpyprum
M. akagemuka bB.B. lNeTtposckoro). Kapbepa
lO.B. benosa — xmpypra 1 y4eHoro — Hadanacb
B OTAeNne xupyprum cepgua atoro LleHnTpa.
B 1987 I. OH 3aWwuTKA OOKTOPCKYIO AmMccepTa-
UM “PeKoHCTPYKTMBHAA XUpPyprus npu vile-
Mun4deckom 6onesHn cepaua”’, a B 1991 r. nony-
ymun 3BaHme npodeccopa. B 1990 r. HO.B. benos
BO3r/1iaBu OTAEIEHME COCYAMCTON N KOPOHap-
HoM xupyprum PHUX PAMH, B KOTOpOM Ha4an
MPOBOOUTb XUPYPrM4ECKoe NeHEHME CIIOXKHOMN
COCYAMNCTON NaTtosiormm — PEKOHCTPYKTUBHbIE
onepauum Ha BCEX COCYAUCTbIX GaccenHax,
BKJIlOYAsA OAHOMOMEHTHbIE Onepaumn Ha AByX
N TPex COCYAMUCTbIX PErnoHax, B COYETaHUU
C NlIe4EHMEM KOPOHAPHOW NaTtoaormm ¢ NCNoJib-
30BaHNEM MCKYCCTBEHHOIO M BCMoMoraTesb-
HOro kpoBooOpaLlleHns. OH nmeeT yHukasb-
HbI XUPYPIrMYECKUN OMbIT HECKOJbKNX ThICSY
onepaunmi Ha cepaue C MCKYCCTBEHHbIM KpPO-
BoOOpalleHneM, aopTe N ee BETBSX, Cocynax
HMXKHUX KOHEYHOCTEN.

B 1993-2012 rr., pykoBoasa OTAeNneHnem
xmpyprum aoptbl n ee BetBenm PHLX,
lO.B. benos pazpaboTan 1 BHeapu HoBeNLne
KOHLLEMUMM B NeYEHNN BOJIbHbIX C CAMOM TsIXe-
NOW nmaTonormen cepaedHo-cocyaucTtomn CUc-
TeMbl — aHEBPU3MaMU rPyaHOM 1 Topakoabao-
MWHaJIbHOW aopThl.

C 2012 no 2015 r. O.B. benos 6bin aMpek-
TOPOM KJIMHUKU cepaeyHO-COCYOUCTON XMPYP-
run, a Takxke pykosoaun kadenpomn cepaeyHo-
COCYOMCTON XNPYPrum n NHBa3MBHOW Kapauo-
norummn MNMepsoro MOCKOBCKOro MeLULMHCKOro
yHuBepcuteta umeHun W.M. CeueHoBa,
¢ 2014 no 2019 r. — aumpektopom PHLLX,
c 2019 . — ANpPEKTOpPOM CTPYKTYPHOIro nogpas-
nenenva PHUX — HcTuTyTa kKapano-aopTtaib-
HOW Xpyprun.

B HacTosawee Bpema KOpun Bnagnmmnposuy
SIBNSIETCA 3aBenyloLluM KpyrnHenwen kaden-
ponn B llepBoM MOCKOBCKOM MeAULVNHCKOM
yHusepcutetTe umenm .M. CedeHoBa — kade-
poW rocnuTanbHON XUPYPruu.

C 2004 r. 10.B. benoB — 4EeH-KOPPECMOH-
neHt PAMH, ¢ 2011 r. — akagpemuk PAMH,
¢ 2013 . — akagemuk PAH (oTtoeneHne megu-
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Xunpyprudeckuin onbiT akagemuka t0.B. be-
JloBa NMOWUCTUHE YHWKaneH: OH npoBen bonee
3000 onepauun Ha cepaue C MCKYCCTBEHHbIM
kpoBooOpalleHrnem, 3300 — Ha aopTe U ee
BeTBsAX, cBbile 1000 onepaunin — Ha cocynax
HMXKHUX KOHEeYHOCTen. Ero npuasaHue, Kak OH
cam cumTaeT, cnacatb 6e3HafeXHbIX BOMNbHbIX,
ornepupoBaTb 3arnpenenbHo TsXeNnble clyyau.
OH BHEC WCKIOYMUTENbHBLIA BKIa4, B pasBuUTUE
MEOVUVHCKON HaykKm — B €ro HayyHbIX Tpygax
OCBELLEHbI BCE COBPEMEHHbIE acnekTbl U pas-
BUTME HE TOJIbKO CEPAEYHO-COCYANCTON N SHAOO-
BACKYJSPHOW XMPYPrn, HO 1 3alimTa OpraHos.

Akapgemuka Opua Bnagnmmposunya benosa
Mo MpaBy MOXHO Ha3biBaTb NEPBOMPOXOALEM
B 06nactn cepaeyHO-COCYOUCTON XUPYPruu.
B 1995 r. Bnepeble B PP 10.B. Benos ocyue-
CTBWJ1 OMepaLmio No 3aMeHe BOCXoadLLen aop-
Tbl U OYrN C penjiaHTaumen BCex BETBEW ayru
aopTbl B NPOTE3 U HN3BEOEHMSA YaCcTu NpoTesa
B HUCXOASILLYIO aopTy No TUny “XxoboT crioHa”,
npoTe3npoBaHMe BCeN TopakoadaoMuHalb-
HOW aopTbl B YC/IOBUSX NeBonpeacepanHo-6en-
peHHoro obxoaa, co4deTaHHble onepaunm o
MPOTE3MPOBAHUIO BOCXOAALLErO OTAENa U Ay
aopTbl C aTUMNYHBIM a0PTOKOPOHAPHbBIM LUYH-
TUPOBaAHMEM, 3aMEHY BCENM aopTbl YenoBeka
C aopTanbHbiM knanaHom. HO.B. Bbenosbim
BNepsble B POCCM BbIMOMIHEHBI Onepaumun rno
NPOTE3MPOBaHUIO BOCXOAALLEro oTaena v ayrm
aopTbl B YCAOBUSAX MNyBOKON rmMnotepmMun
N OCTAHOBKM KPOBOOOpalleHUs ¢ peTporpag-
HOW nepdy3nen (1 6e3 Hee) roSIOBHOro Mo3ra
yepe3 ero BEHO3HYID CUCTEMY, B YCIIOBUSAX
YMEPEHHOW r’MNOTEPMUN N aHTEFPaLHON MOHO-
n ouremmucdepanbHon nepdy3nn rosioBHOro
moa3ra. Takxe Bnepsble B Poccun 10.B. benos
BbIMOJSIHW NAaCcTUYECKME Oonepauunm Ha Mex-
XXEenynoykoBOW MNeperopogke npuv MNOCTUH-
dapKTHbIX aHeBpuU3Max cepaua; HanoxeHue
MaMMapOKOPOHapPHOro aHactoMos3a Ha pabo-
Talwem cepgue 4yepes MUHUCTEPHOTOMHbIN
LOCTyn; NpoTE3MpPOBaHMe aopTasibHOro kiana-
Ha cepaua 4Yepes nonepeyHytd MUHUCTEPHOTO-
MUIO; NPOTeE3npoBaHME TopakoabaoMuHasb-
HOW aopTbl B YCNOBMAX kak ob6xoga NeBoro
Xenygoyka cepaua, Tak u rnybokon runortep-
MWN C OCTAHOBKOI KpOBOOBOpaLLEHUS.

Axkapemuik HO.B. Benos aBnsgeTcsa Buue-npe-
3ugeHToM “Accoumanmm aHrMosIoroB 1 Cocyam-
CTbIX XMpypros Poccuun”, uneHom npasneHus
Bcepoccuiickoro obuiectsa cepaeyHo-Cocy-
ONCTbIX XUPYProB, 4YjieHOM npaBnaeHus Poc-
CUINCKOro obLecTBa XMpypros, YieHoM AcCCo-
umaummn TopakasnbHbix xupypros CLUA n EBpo-
Nenckoro obLecTsa COCyanUCTbIX XMPYProB.

Mop pykoeoacteom KO.B. benosa nposege-
Hbl NSTb BCECOK3HbIX 1 BCEPOCCUNCKMX Hayy-
HbiX KOHdepeHuun. OH nmpuHMMAan y4actue
B KPYMHEWLWNX MeXayHapOoOHbIX KOHpEpPEeH-
UMax Mno cepaeyvyHo-COCYAUCTOM XUPYPIrun.
Bnecrtawmin nekTop n opatop, 3aMmedaTesbHbIN
neparor, akagemMmuk KOpuin Benos yxe HecKosb-
KO NeT 49BNSeTCS COOMPEKTOPOM EXEeroaHomn
Poccuiickonm wkonbl MonogsiX cneunanmcToB
MO PEHTreH3HO0BACKYNSAPHONW  XUPYPrum
B Cyspane, roe ero nekuym HeM3mMeHHo cobu-
paloT 6O0NblUylD ayauTOpuUio U Bbi3biBAOT
OrPOMHbIV MHTEpPEC chyLiaTenen.

10.B. benoBbiM co3pgaHa 60nbluas Hay4YHas
WKona — noAd ero pykoBOACTBOM 3aLLULLEHDI
27 OOKTOPCKUX U 55 kaHaAngaTckmx guccepTa-
LWIA, NOArOTOBJMIEHbI OECATKU CMEeuManncToB
B 00/1aCTN CepaeyHO-COCYOUCTON XUPYPrnu,
B TOM 4ucne acnupaHTbl n3d WNHaouwm, cTpaH
BnnxHero Boctoka, BocTtoyHom EBponbl.
MHoOrve ero y4eHuku GBASKOTCA PyKOBOOUTE-
NAMUN KapOMOXNPYPrmyeckmnx LEHTPOB U OTae-
JIEHUN B Pa3NnNYHbIX PEMMOHAaxX Halleln CTpaHbl
1 3a pybexom

OH - aBTOp okono 1200 HayyHbIx paborT,
B TOM 4ymucne 25 moHorpadunin n 22 nateHToB.
Mm co3paHo dyHoamMmeHTanbHoe “PykoBOoACTBO
MO COCYAWCTOM XMPYPruu C atiacom onepa-
TUBHOW TEXHUKN”, KOTOpoe B 2004 1. yaoCTOEHO
amnnoma npemun nm. B./N. CnacokyKoLKoro.

HO.B. benoB — mMaeHbI PefakTop XypHanoB
“Xnpyprusa. XypHan wum. H.U. Tumporosa”
n “Kapouonorvsa n cepoedHo-cocygucTasa Xu-
pyprus’”, 4neH peakonnerun n peacoBeToB Xyp-
HanoB “AHrMoONOrMsa M CocyamcTasa xmpyprmsa”,
“Cepaoue n cocyabl”, “Kapanonorua” v “larto-
Jlorns KpoBOOOpaLLEHUS U KapauoxXupyprmsa”,
“HoBble TexHONOrMM B MeanuuHe”, “MexayHa-
POAOHbIN XXYPHaN UHTEPBEHUMOHHON KapaMoaH-
rmonornn”, “I'pyaHas n cepaoevyHo-cocyamcTtas
xvpyprma”, “POCCUNCKUIA Kapauonornyeckmni
XypHan”.

KOpuii BnagnmmpoBuny — NoYETHbIN Npodec-
copPHUXumeHnnakagemmkab.B.leTpoBCKOro,
Camapckoro rocyaapCTBeHHOro MeanuUyHCKo-
ro yHmeBepcuteTa, HaumoHanbHOro mMegmko-
XUPYpPruyeckoro ueHtpavmerHn H.1. NMuporoea.

3amecTuTtens akagemuka-cekpetapa -—
pykoBoauTenb Cekuuu KIANHUYECKOW Menu-
umHbl OToeneHns MeauumMHCKMX Hayk PAH
(no 2022 r.), uneH bropo OTaeneHns MeanumH-
ckmx Hayk PAH. BosrnaBnsgeTt Y4eHbli COBET
PHUX wm. akagpemuka bB.B. [lleTpoBckoro
n amccepTtaumoHHbii coseT [ 001.027.01 no
3awmTte aguccepTtaumin no cneumanbHOCTAM
“cepaedyHo-cocygucTasa xmpyprua” n “aHecrte-
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3MONIOTUSA U peaHnmMaTonorua”, yneH Y4eHoro
coeta lNepsoro MIFMY nmexHun .M. CeueHoBa
(CeueHoBCKU YHUBEPCUTET).

Opuii Bnagnmmposuny Benos siBnseTcd nay-
peaTtoM MHOIOYUCIIEHHbIX MPABUTENbCTBEHHbIX
Harpag v npemMuii, B TOM Yncrne opaeHa loyera,
locynapcTtBeHHOM npemun PD, naypeaT npe-
Mun lMpaButenbctea PP B o6Gnactu Hayku
1 TexHMkn. Cpegm NnpodeccroHanbHbIxX Harpag,
akagemuka benosa — mexayHapoaHas Harpa-
naakagemuka bopuca lNMetposckoro — 3onoTtas
Menanb “BblgalowemMyca xmpypry mmpa”, npe-
must PAMH nmenun H.W. MNMuporoea no meanum-
He 3a UMk paboT B 06/1aCTU XUPYPrum aopThbl,

npemusa nmeHn B.W. Bypakosckoro, npemus
nmeHn E.H. MewanknHa, npemMums MMeHu aka-
nemuka A.H. bakyneBa, megasnb MEHU MpPO-
deccopa B.N. Konecosa “3a 3Ha4ynTeNbHbIN
BKJ1a4, B pa3BUTNE KapauOBaCKyNSIPHOM XMPYpP-
rmu”, npemMmus Jnyydwum Bpadam Poccun
“MpuaBaHne”.

I0.B. benos - naypeart lll HauyoHanbHoOM
npemun B obnactn kapgmonornm “IypnypHoe
cepaue — 2011” B nogHoOMUHaLUUK “Jly4Liunin
Bpay-kapanoxmpypr 2011 ropa”, HOMMUHAHT
| Bcepoccuiickon npemun B 0651aCTyi OHKONO-
rn “IN VITA VERITAS” “3a goctmxeHune roga
B o6nacTtu oHkoxmpyprumn” (2011 r.).

Pepakumsa “MexayHapogHOro XypHasna MHTepPBEHLMOHHOM KapAanoaHruonormm” m npas-
neHue Poccuiickoro Hay4Horo o6wecTBa MHTEPBEHLMOHHbIX KapANOaHIMOJIOroB OT BCEro
cepaua no3gpasngaioT Kosnery u gpyra, akagemuka PAH IOpusa Bnagnmmuposu4ya Benosa
CO 3HamMeHaTeNnbHOW partovi. ByabTe 300poOBbI M cYacTnuBbl, Opui BnagumunpoBuny!
XXenaem HOBbIX TBOPYECKUX YCMEXOB, HOBbIX OTKPbITUA U AOCTUXXEHUI B BalleM HEeNIerkom
n GnaropogHoOM gene, Kak MOXXHoO O6osibLie pagocTtu Bam n Bawnm 6nnskum!

On September 5, 2024, the outstanding
Russian cardiac surgeon, Academician (Full
Member) of the Russian Academy of Sciences,
the Russian Federation Honored Scientist, and
Director of the Cardio-Aortic Surgery Institute
of B.V. Petrovsky Russian Scientific Center of
Surgery, Yury Vladimirovich Belov turned
70 years old.

Academician Yu. Belov is a vascular sur-
geon, cardiac surgeon, and angiologist recog-
nized by the medical community throughout the
world. He is proficient in all types of heart and
great vessels surgery, and performs the most
complex high-tech operations on aneurysms of
the thoracic and thoracoabdominal aorta. This
leading aortic surgeon of our country was born
in 1954 in China, where his father participated
in joint Soviet-Chinese oil field development.
Later the family returned to Kuibyshev, where
Yury Belov graduated with honors from
Kuibyshev Medical Institute (now Samara State
Medical University) in 1977, and completed
clinical residency in general and thoracic sur-
gery. By the time of graduation, the young sur-
geon had already performed more than a thou-
sand operations. In 1979-1981, he specialized
in vascular surgery at Kuibyshev Clinic of
Theoretical Surgery. In 1981, he defended his
PhD thesis based on his student research pa-

pers. The same year he was invited by
Academician B.V. Petrovsky to work in Moscow,
at the Scientific Center of Surgery, and all his
further activities have been inextricably linked
with that Institution (now B.V. Petrovsky Russian
Scientific Center of Surgery) ever since.
Yu. Belov's career as a surgeon and scientist
started in the Cardiac Surgery Department of
that center. In 1987, he successfully defended
his Doctor of Sciences dissertation
‘Reconstructive Surgery for Ischemic Heart
Disease’, and in 1991 he was advanced to the
professorship. In 1990, Yu. Belov headed the
Department of Vascular and Coronary Surgery
at B.V. Petrovsky Russian Scientific Center of
Surgery of the Russian Academy of Medical
Sciences (RNCH), where he performed surger-
ies for complex vascular pathology — recon-
structive operations on all vascular pools, in-
cluding single-stage operations on two or three
vascular regions, in combination with coronary
pathology treatment, — using bypass and as-
sisted circulation. He has unique surgical expe-
rience of several thousand bypass operations
on the heart, the aorta and its branches, as well
as the lower extremities vessels.

In 1993-2012, while heading the Aortic
Surgery and its Branches Department at the
Russian Scientific Center of Surgery, Yu. Belov
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developed and implemented the latest meth-
ods of treating the most severe cardiovascular
pathology — aneurysm of the thoracic and
thoracoabdominal aorta.

In 2012-2015, Yu. Belov headed the Clinic
of Cardiovascular Surgery and the Department
of Cardiovascular Surgery and Invasive
Cardiology at Sechenov First Moscow Medical
University. In 2014-2019, he was the director of
the Russian Scientific Center of Surgery. Since
2019, he has been the director of its structural
division — the Institute of Cardio-Aortic Surgery.

Currently, Yu. Belov heads the largest de-
partment at |.M. Sechenov First Moscow
Medical University — the Department of Hospital
Surgery.

He has been Associate Fellow of the Russian
Academy of Medical Sciences since 2004,
Academician of the Russian Academy of
Medical Sciences since 2011, and Academician
of the Russian Academy of Sciences
(Department of Medical Sciences) since 2013.

The surgical experience of Academician
Yu. Belov is truly unique: he has performed
more than 3,000 operations on the heart with
bypass, 3,300 on the aorta and its branches,
and over 1,000 operations on the lower extrem-
ities vessels.

As he himself believes, his mission is to save
hopeless patients, to operate on extremely
difficult cases. He has made an exceptional
contribution to the development of medical sci-
ence, his scientific papers cover all modern
aspects and development of not only cardio-
vascular and endovascular surgery, but also
organ protection.

Academician Yury Vladimirovich Belov is
rightfully considered to be a pioneer in cardio-
vascular surgery. In 1995, Yu. Belov was the
first in the Russian Federation to perform an
operation to replace the ascending aorta and
its arch with replantation of all aortic arch
branches into a prosthesis and lowering the
prosthesis part into the descending aorta in
“elephant’s trunk” form; a prosthetic replace-
ment of the entire thoracoabdominal aorta with
the left atrial-femoral bypass; combined opera-
tions to replace the ascending section and aor-
tic arch with atypical aortocoronary bypass;
and replacement of the entire aorta with an
aortic valve. Yu. Belov was the first in Russia to
perform operations to replace the ascending
aorta and its arch in conditions of deep hypo-
thermia and circulatory arrest with retrograde
perfusion (and without it) of the brain through
its venous system in conditions of moderate

hypothermia and antegrade mono- and bihem-
ispheric cerebral perfusion. Yu. Belov was also
the first in Russia to perform plastic surgeries
on the interventricular septum in post-infarction
cardiac aneurysms; imposition of a mammary
coronary artery anastomosis on a beating heart
through a ministernotomy approach; replace-
ment of the aortic heart valve through a trans-
verse ministernotomy; replacement of the
thoracoabdominal aorta in conditions of both
bypassing the left ventricle and deep hypother-
mia with circulatory arrest.

Academician Belov is Vice-President of the
Russian Association of Angiologists and Vascular
Surgeons, a member of the board of the All-
Russian Society of Cardiovascular Surgeons,
a member of the board of the Russian Society
of Surgeons, a member of the Association of
Thoracic Surgeons of the USA and the European
Society of Vascular Surgeons.

Yu. Belov has guided five All-Union and
All-Russian scientific conferences. He has tak-
en part in the largest international conferences
on cardiovascular surgery. Being a brilliant lec-
turer and a speaker, a wonderful teacher,
Academician Yury Belov has been a co-director
of the annual Russian School of Young
Specialists in Endovascular Surgery in Suzdal
for several years, where his lectures always
attract a large audience and generate great in-
terest among listeners.

Yu. Belov has created a large scientific
school - he supervised 27 doctoral and 55 can-
didate dissertations, trained dozens of cardio-
vascular specialists, including postgraduate
students from India, the Middle East, and
Eastern Europe. Many of his students head car-
diac surgery centers and departments in vari-
ous regions of our country and abroad.

He is the author of about 1200 scientific pa-
pers, including 25 monographs and 22 patents.
He wrote the fundamental Guide to Vascular
Surgery with an Atlas of Surgical Techniques,
which was awarded V.. Spasokukotsky Prize
in 2004.

He is the editor-in-chief of Pirogov Russian
Journal of Surgery and Russian Journal of
Cardiology and Cardiovascular Surgery a mem-
ber of the editorial boards and editorial councils
of the following journals: Angiology and Vascular
Surgery, Heart and Vessels, Cardiology,
Pathology of Circulation and Cardiac Surgery,
New Technologies in Medicine, International
Journal of Interventional Cardioangiology,
Thoracic and Cardiovascular Surgery, Russian
Cardiology Journal.
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He is an honorary professor at B.V. Petrovsky
Russian Scientific Center of Surgery, Samara
State Medical University, and N.l. Pirogov
National Medical and Surgical Center.

He was Deputy Academician-Secretary and
Clinical Medicine Section Head at the
Department of Medical Sciences of the Russian
Academy of Sciences until 2022, and now he
is @ member of the Bureau of the Department
of Medical Sciences at the Russian Academy
of Sciences. He heads the Academic Council
of B.V. Petrovsky Russian Scientific Center
of Surgery and the thesis committee D
001.027.01forthesisdefensein Cardiovascular
Surgery and Anesthesiology and Critical Care
Medicine; and is a member of the Academic
Council at I.M. Sechenov First Moscow State
Medical University.

Yury Vladimirovich Belov is a laureate of nu-
merous government awards and prizes, includ-

ing the Order of Honor, the State Prize of the
Russian Federation, and a laureate of the
Government of the Russian Federation Prize in
science and technology. Academician Belov's
professional awards include the international
award of Academician Boris Petrovsky — To the
Outstanding Surgeon of the World Gold Medal,
N.l. Pirogov RAMS Prize in Medicine for a series
of papers in aortic surgery, V.I. Burakovsky
Prize, E.N. Meshalkin Prize, Academician
A.N. Bakulev Prize, Professor V.l. Kolesov Medal
for Significant Contribution to Development
of Cardiovascular Surgery, and Prizvanie Prize
for the best doctors in Russia.

He is a laureate of the Third National Award
in cardiology ‘Purple Heart-2011’ in the sub-
category Best Cardiac Surgeon of 2011, and
also a nominee of the First All-Russian Award
in oncology ‘IN VITA VERITAS’ in the category
‘Achievement of the Year in Oncosurgery’ (2011).

The editorial board of the International Journal of Interventional Cardioangiology and the
Board of the Russian Scientific Society of Interventional Cardioangiologists wholeheartedly
congratulate our colleague and friend, Academician of the Russian Academy of Sciences
Yury Vladimirovich Belov, on this significant date. Be healthy and happy, Yury Vladimirovich!
We wish you further success in creative pursuits, new discoveries and achievements
in your difficult and noble work; as much joy as possible to you and your loved ones!
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Moctpenus
«0 npoBegeHun KoHpepeHuUun
«Angiopicture-2024» B r. Coun»

24-25 mas 2024 roga B Sochi Pullman Center B ropoge Co4un npm Hay4HOW U UH-
dopmMaLMoHHON noaaepke «POCCMINCKOro Hay4HoOro obLecTBa MHTEPBEHLMOHHbIX
KapOMoaHIrmonoroe» NPOBeAeHa MEXpPErmoHanbHasa Hay4HO-MpakTniyeckas KoHdpe-
peHums «<Angiopicture-2024».

KntoyeBbiMM HanpaBneHUs MM CUMNo3unyma Oblnu:

+ HempomHTepBEHUMN MPU BHYTPUMO3roBbix aHeBpmnamMax n OHMK

« OHpoBackynsapHoe nedyeHmne XMbBC n OKC

+ JleueHue BpOXAeHHbIX MOPOKOB cepaua, TAJ1A n XTIJII, TAVI

+ OHOOMPOTE3MPOBAHME a0PThl B CITIOXHbIX Clydasax. XMpyprmsa BETBEN aopTbl

« JleyeHue nwemmnmn apTepuin HUXHNX KOHEYHOCTEeN, cuHapomMa auabeTtunyeckas

CTOMbI
« Joctynbl. Busdyanusauusa n HaBuraums besonacHOCTb B 3HA0OBACKYJISIPHOMN
Xupyprum
+ Y3W cocynos n Y3N-HaBuraums. Npobraembl BEHO3HOIO Aoctyna. dHnodnebo-
noruvs

+ OMboNM3auma nNpu pasnnyHblx NaTonoruax. JiedeHne KonopekTasbHOro paka.
BmelwlaTenbCTBa Npm yporeHnTanbHOM NaToN0rMm U'y OHKOJIOMMYeCKnX NaumeHToB

+ Cekuum gns Ha4YMHaLWMX 3HA0BACKYNSPHbBIX CMEUMANNCTOB 1 MEACECTEP

+ lOpuanyeckme BONpockl. ICKYCCTBEHHbIV MHTENNEKT

B koHdepeHumn ouHo yyacTeoBano 6onee 1100 cneunanuctos, 6onee 200 nek-
TOPOB BbICTYNMUAN O4HO, 20 OHNaH, B TOM Yncne 7 MHOCTPAaHHbIX CNeumnanancToB.
3an «MexayHapoaHblii» Obly1 OCHALLLEH CUHXPOHHBIM MepeBoaAoM. TpaHCNAumMsa 13
BCEX YETbIpeX 3as510B KOHPepeHUMn ¢ TarnmMm-kogamMmu goctynHa Ha YouTube-kanane
Angiopicture (6onee 5000 npocMOTpPOB).

Bnaropnapum «Poccuiickoe HaydyHOoe 00LLEeCTBO MHTEPBEHLUMOHHbIX KapPANOaHT MO~
JIOrOB» 3a OKa3aHHYI0 Hay4HYI0 U MHOOPMALMOHHYIO MOOAEPXKKY HALLEN KOHDEPEH-
unm.

MopepaTtop «Angiopicture-2024»,

3amMecTuTenb Nnpeacenarens «<Poccumckoro
Hay4YHOro obuWecTBa MHTEPBEHLMOHHbIX
KapANOaHrMonoros»,

PYKOBOOUTENb LIEHTPAa cnaceHnst KOHEeYHOCTEN,
3aBenyloLunn oTaeneHmnemM cocyaucTtomn Xmpyprum
PocTtoBckoin kKnuHn4yeckom 60bHULLbI,

rMaBHbIN CEPAEYHO-COCYOMNCTbIN XUPYPr

drey3 OOML, ®MBA Poccuu,

3acnyxeHHbili Bpa4 Poccun

XKonkosckuin Anekcanap BnagnmmnpoBuy
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Post-release
«Concerning the Conference
«Angiopicture-2024» in Sochi»

The inter-regional scientific and practical conference «Angiopicture-2024» was
held in Sochi Pullman Center on May 24"-25%, 2024, with scientific and informational
support of Russian Society of Interventional Cardioangiology.

The key topics of this Conference were:

+ Neurointerventions for intracerebral aneurysms and CVA

+ Endovascular management of chronic coronary heart disease and ACS

- Treatment of congenital heart defects, PATE and chronic thromboembolic
pulmonary hypertension

- Stent-grafting of the aorta in complex cases. Surgery of the aortic branches

+ Management of lower limb ischemia, diabetic foot syndrome

- Accesses. Visualization and navigation. Safety in endovascular surgery

+ Ultrasound studies of the vessels and US-navigation. Problems of venous access.
Endophlebology

+ Embolization for various pathologies. Treatment of colorectal cancer. Inter-
ventions foe urogenital pathology and in oncological patients

- Panels for beginner-level endovascular surgeons and nurses

+ Legal issues. Artificial intelligence

Over 1100 specialists took part in the conference, more than 200 lecturers spoke
in person, 20 spoke online (including 7 foreign experts). The “International” hall was
equipped with simultaneous translation. The streaming from all 4 conference-halls
with time-codes is available at the YouTube-channel Angiopicture (over 5000 viewings).

The organizers of the conference express their gratitude to the Russian Society
of Interventional Cardioangiology and its President Prof. Leonid Kokov for the
scientific and informational support.

Moderator of «Angiopicture-2024»

Vice-President of Russian Society of Interventional
Cardioangiology,

Head of the Center of Limb Salvage

Head of the Department of Vascular surgery

of Rostov Clinical Hospital

Chief Cardiovascular Surgeon of the South Regional
Medical Center of the Federal Medical and
Biological Agency of Russia

Prof. Alexander Jolkovsky
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