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Iess myGauKanuu — 1PeA0CTABUTH HAYYHO-TIPAKTIHYECKYIO HH(MOPMAIIUIO 110 OI[EHKE PUCKA PA3BUTUSI MUOKap-
JIMATTBHBIX TIOBPEXK/IEHN 1Tocse Hekapauoxupyprudeckux onepanuit (MITHO): nimemun nin nadapkra Muokapia
(M), u/unu cepueunoit negocrarounoctu (CH) u ux npemynpeskaenuio y B3pocsbix naiuento. Hactosmmit
00630p JIUTEPATYPbI COCTOUT U3 IBYX Yacreil. B 1-ii vacTh NpoHAIM3MPOBAHBI SIIUAEMUOJIOTHSI, STUITATOTEHE3 U Me-
tozbl iporunozuposanus pucka [TOKO, Bo 2-it — Bo3MOXKHOCTU aIBIOBAHTHON (hapMaKOJIOTMUeCKOl Kapuorpo-
TEKIIUHU, & TAKXKE TOAXOJIbI K ONTUMU3AIMN AaHECTE3NOIOTYECKOr0 00eCIIeUeH s ONEPATUBHBIX BMEIIATENbCTB Y
GOJIBHBIX BBICOKOTO KAPHaIbHOTO PHUCKA.

[IpobJiema 1eproTIePaMOHHBIX KapIHATbHBIX OCTIOKHEHUI B HEKAPAUAIbHON XUPYPIUY SIBJISIETCS OHOU U3 aK-
TYaJIbHBIX KOMILJIEKCHBIX TPOOJIEM COBPEMEHHOI MEIMIIUHDL. B COOTBETCTBUY ¢ COBPEMEHHBIMU ITPECTABJIEHUSIMU
MITHO crasu paccMaTpiBaIOT B KAUeCTBE OT/IEJBHOTO BAPUAHTA ITATOJIOTUYECKOTO ITPOIIECCa B CEPIIEYHOI MBIIIIIE.
ITo raHHBIM OOIIMPHBIX UCCIIE0BAHUI Y B3POCIIBIX OOIbHBIX OK0JIO 40% JIETATbHOCTH TIPK HEKAPMATbHBIX OIlepa-
TUBHBIX BMeIIaTeIbCTBaX 00ycaoBaeHo pasanunbivu BapuanTamu MITHO u/uin CH. Ocobyio akTyabHOCTH pac-
cMaTpuBaeMast IIpobJIeMa UMEET [IPU OKA3aHUU MEIUIIMHCKOIT TIOMOIIH TTIOKIIBIM.

Kntoueswte cnosa: nepuonepayuonmvie KapouaivHoie 0CIOHCHEHUS; HeKapOUALbHble ONepauu; UHQapKm Muo-
Kapda; nospexcoeHue muokapoa; cepoeuras HedoCmamoyHOCMb; Hampulypemuieckue nenmuosl; MPONOHUHbL

The purpose of this paper is to provide scientific and practical information on assessment of the risk of myocardi-
cal damage development after noncardiac operations (NOMD): ischemia or myocardial infarction (MT), and/or
heart failure (HF) and their prevention in adult patients. This overview of literature consists of two parts. The first
part analyzes epidemiology, etiopathogeneis, and POCC risk prediction methods; the second part describes the pos-
sibilities of adjuvant pharmacological cardioprotection and approaches to optimizing anesthesiological support of
operative interventions in high cardiac risk patients.

The problem of perioperative cardiac complications in noncardiac surgey is one of relevant complex issues of
contemporary medicine. In line with contemporary views, NOMD is now regarded as a separate variant of a patho-
logical process in the heart muscle. According to extensive studies, about 40% of mortality of adult patients during
non-cardial operative inverventions are caused by various NOMD and/or HFE. The problem under discussion is par-
ticularly relevant when medical assistance is rendered to elderly patients.

Keywords: perioperative cardiac complications; noncardiac operations; myocardial infarction; myocardial damage;
heart failure; natriuretic peptides; troponins
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BBenenue

B 4-om YauBepcasbHOM oripeiesieHun nHdapk-
ta Muokap/a (M) [1] nepuonepaiirionnoe Muokap-

Introduction

In the Fourth Universal Definition of Myocar-
dial Infarction (MI) [1], the perioperative myocardial
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MabHOE TIOBPEKIEHIE TTPU HeKapIUOXUpPypruye-
ckux oneparnuax (MITHO) Bnepsble BbljiesieHO B
KayecTBe OT/EeJTbHOrO BAPHAHTA IATOJOTHYECKOTO
mnpolecca B CeplevHoll MbIIIIe. DTO MOAYEPKIBAET
MaKCUMaJIbHOE BHUMAHUE KINHUIICTOB K KapAUaib-
HBIM OCJIOKHEHUSIM Y GOJIbHBIX BBICOKOTO PUCKA, OTIe-
PHUPYeMbIX Ha PA3JIMYHBIX OpraHax. PaccmarpuBaemast
po6JieMa, HECOMHEHHO, SIBJISTIOTCST OJIHOM M3 aKTyaJb-
HBIX KOMILJIEKCHBIX TTPOGJIEM COBPEMEHHON Me/UIIn-
Hbl. [1o laHHBIM OGIIMPHBIX MCCJAECTOBAHWI Y B3POC-
JbIX 6oabHBIX Gosiee 40% OT Beeil JIeTaIbHOCTH TIPU
HEKap/[UaJbHbIX OIEPATUBHBIX BMEIIATEIbCTBAX
06y CJIOBJIEHO MEPUOTIEPAITMOHHBIME Kap/IHaTbHbIMI
ocnoxuenusmu (IIOKO), cpean xotopbix HanboJiee
YaCTBIMU SIBJISTIOTCS pasyinuHble BapuanTsl UM u cep-
neunas Hepocrarounocts (CH) [2—-4].

BaskHeHmmuM acrnekToM MpobJieMbl  SIBJISIETCS
npoduiaktuka u apheKTHBHOE CBOEBPEMEHHOE Jieve-
HUE DTUX OCJOXKHEHWIl Ha TOCITUTAJIbHOM ITarle.
Perenvie aToii 3a1aum, HECCOMHEHHO, TPEOYET MYJIBTH-
JMUCIUTLTITHAPHOTO TOIX0/IA C YYACTUEM Bpaveil pas-
HBIX CIEIMAJIbHOCTEN — KapIUO0JIOTOB, TEPAIIEBTOB,
XUPYProB U JIP., OJJHAKO KOOPAUHATOPOM BCETO IPO-
1ecca B XMPYPrudeckoM cTarinoHape 06bIYHO SBJISIET-
Cs1 aHeCTe3noJIoT-peannmMaTosior [5—10].

Ocoby10 aKTyalbHOCTh paccMaTprBaeMasi po-
6aeMa TpuoGpeTaeT MPU OKA3aHUU MEIMIUHCKOI
MOMOTIU MTOKUJIBIM. B MUpe 1mocTosIHHO BO3pacTaeT
KOJIMYECTBO OTEPAIUIL, BBIMTOIHSIEMBIX JIUIAM TOXKH-
JIOTO ¥ CTAPYECKOTO BO3PACTA, I0JIsS KOTOPBIX B Pa3BU-
THIX CTpaHax MOCTOsIHHO yBesjumumBaercs [10, 11].
Heo6x0auMocTh B XUPYPIUYECKOM JICUCHUN MTOKM-
JIBIX BOBHUKAET B HECKOJIBKO Pa3 vallle, YeM B CPeTHEM
no nomyJsaun [12, 13]. YkassiBaiot, 4to B GauxKaii-
mue 20 JieT cTapeHyie HACEJIeHMs CTAaHET OCHOBHbBIM
(haKTOPOM, BIUSIIONUM Ha OCOOEHHOCTU AHECTE3HOJIO-
rO-pPeaHrMaToJIOTUYeCKOl TakTuku [13].

[TomMuMO BBICOKOIA JIETATILHOCTH, TIEPHOTIEPAIHOH-
Hble HapyineHus dyukiuu cepana u/mm UM [14],
npuBoysne Kk pazsutuio ocrpoit CH (OCH) wiu
nexomrieHcaruu xporrnueckoit CH (XCH) cranossitest
MPUYUHON 1[eJIOTO PsiZia OCJIOKHEHUH, B OCHOBE KOTO-
PBIX JIEXKUT HECOOTBETCTBUE PE3EPBOB CEPIEUHO-COCY-
JIACTO# CUCTEMBI TOTPEOHOCTSIM OPraHU3MA U, KaK CJIe/I-
CTBUe, HAPYIIIEHIE KICIOPOI0-TPAHCIIOPTHOI (DYHKITUH
1 TKaHeBast TUOKCHsT [15]. Cpenu Taknux OCTOKHEHMI
HOJIMOPTaHHast AUCHYHKIUS /HEOCTATOYHOCTD, HAPY-
IIeHNE PerapaTUBHBIX [TPOIIECCOB B 30HE ONIEPATHBHOTO
BMEIIATENIbCTBA, HHPEKIIH, KOTHUTHBHbIE PACCTPOIi-
ctBa M ip. B pesyssrate yianunsercs npebbiBaHue B
OT/IEJIEHUW PeaHNMAIM U WMHTEHCUBHON Tepariu
(OPUT) u rocniurasmsaiiusi B 11eJioM, Pe3K0 BO3pacTaeT
3aTpaTHOCTb JieueHus [ 16—18]. Ikonomuyeckue 3arpa-
to1 ipu [TOKO xpaiine pmoporocrosiniu, HalipuMep B
CIITA crouMoCTb JieueHust MOAOOHBIX OCTIOKHEHUT
ortennBaetcs B 20 mapa USD B rop [2].

[To coBpemennbim ganubiM [18], IIOKO acco-
I[UUPOBAHBI C [TOBBIINIEHHO JIETAIBHOCTBHIO, JIETOTHbI-
MM, TIOUE€YHBIMI 1 HEBPOJIOTUMYECKUMU OCJIOKHEHHSI-

injury during noncardiac surgeries (NOMD) is for the
first time identified as a separate variant of a patho-
logical process in the heart muscle. It emphasizes max-
imal attention of clinical physicians to cardiac
complications in high-risk patients subjected to sur-
geries performed on different organs. The problem
under study is undoubtedly one of the relevant com-
plex issues of comtemporary medicine. According to
extensive studies, about 40% of mortality of adult pa-
tients during non-cardial operative inverventions are
caused by perioperative cardiac complications
(POCC), among which the most frequent are different
variants of MI and heart failure (HF) [2—4].

An essential aspect of the problem is prophylaxix
and effective timely treatment of these complications
at the hospital stage. Solution of this problem surely re-
quires a multi-disciplinary approach involving doctors
specializing in different fields - cardiologists, therapists,
surgeons and so on; however, in the in-patient surgical
environment, the whole process is usually coordinated
by an anesthesiologist-reanimatologist [5—10].

The problem under discussion is particularly rel-
evant when medical assistance is rendered to elderly
patients. In the world, the number of operations per-
formed on elderly and senile patients, the share of
whom is continuously growing in the developed coun-
tries, is continuously increasing [10, 11]. The elderly
need surgery several times more frequently than the
average population figure [12, 13]. They say that in
the next 20 years, aging of the population will become
the main factor influencing specifics of the anesthesi-
ological-reanimatological tactics [13].

Beside high mortality, perioperative functional
disturbances of the heart and/or MI [14], leading to
the development of acute HF (AHF) or decompensa-
tion of chronic HF (CHF), become a reason of a whole
number of complications explained by inconsistence
between cardiovascular system reserves and body re-
quirements resulting in oxygen-transport dysfunction
and tissue hypoxy [15]. Such complications include
multiple organ dysfunction/insufficiency, disturbed
reparative processes in the operative intervention
zone, infections, cognitive disorders, etc. As a result,
the ICU and in-patient period in general becomes
longer, the cost of treatment rises dramatically
[16—18]. The economic costs during POCC are highly
expensive; in the USA, for instance, the estimated cost
of managing such complications amounts to USD 20
billion a year [2].

According to current data [18], POCC are asso-
ciated with increased mortality, pulmonary, renal, and
neurological complications, sepsis, requirement for
blood transfusions, revisions and extended in-patient
period. The said complications are similarly typical for
vascular and major general surgeries. Increasingly
greater attention is recently paid to post-hospitaliza-
tion consequences of POCC, which include not only
the 30-day mortality, but aggravation or development
of CHF underlied by left ventricle (LV) remodeling
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MM, CETICKCOM, TIOTPEOHOCTBIO B reMOTpaHChy3UX,
MOBTOPHBIMHU OIIEPAIMSMU U ITPOIJIEHHON TOCIIUTATIH-
3a1ueil. YkazaHHble OCJIOKHEHUS OJMHAKOBO Xapak-
TEPHBI JIJISI COCY/IUCTBIX U OGIIUPHBIX OOMIEXUPYPru-
YeCKUX BMeNIATeJbCTB. B rociennee Bpemsi Bce
GoJIblIiee BHUMAHUE CTAJIHU YAEJIATh TIOCTTOCTIUTAb-
HbiM niocstesicTBusM [TOKO, cpesin KOTOPBIX HE TOJIb-
K0 30-CcyTOUHast JIETAIbHOCTD, HO U yCYTyOJIeHue WK
pazsutre XCH, B ocHOBE KOTOPOI JIEXKUT PEMO/IEITH -
poBanue JeBoro xerynouka (JIK) [19]. Kpome Toro,
VKa3bIBAIOT Ha IOBbIIIeHHE pucka 16-mecsayHoii
JgetansbHOCTH, HedaTanbubix UM, nepudepudecknx
TPOMOO30B U AMITY TaI[MiT KOHEYHOCTEH, a TAKIKe Ullle-
MUYecKnX UHCYJI6TOB [20].

3a pybexkoM 1ybarKyIOTCS IeTalIbHbIE PEKOMEH-
JAIMU 110 ONITUMAJIBHON JIMarHOCTUYECKU-JIedeGHOT
TaKTUKe, HAIIPaBJIeHHOI Ha cHIKenne pucka [TOKO
[13, 21, 22—25]. AnasorndHble peKOMEH/IaI[K N3/Ial0T-
¢ 1 00CyKIaloTes U B Hawreii crpane [12, 27, 28].

Puck ITOKO HanpsiMmyo 3aBUCHUT OT COCTOSTHUS
MaIMeHTa /10 XMPYPrudecKoro BMENIaTeIbCTBa, Haju-
YUs COMYTCTBYIONMNX 3a60J€BAHUN ¥ UX TSKECTH.
Kpowme aToro, Ha Mporuo3 okasbIBaIOT BJANUSHIE CPOU-
HOCTb OIEPATUBHOTO BMEIIATENbCTBA, 00BEM, CIIOK-
HOCTD U JJIUTEJIBHOCTD Ollepalliy, & TAK:Ke U3MEHEHHEe
B XO/I¢ Ollepallii TeMIIEPaTypbl TeJla, CTeleHb KPOBO-
norepu, 06beM BBOAUMOIT skuaKocTH. CUUTAIOT, YTO
BBIGOP ONTUMAIBHOIN TAKTUKU TIEPUOIEPAI[HOHHOTO
BEJICHUS MAIIMEHTOB 1103BOJISIET CHU3UTDH 4acTOTY U
tskecth IIOKO. Ocobennoctu jieuebHo-npoduIak-
TUYECKOM TaKTUKH, HANPABJICHHOW Ha CHUXKEHHE
pucka [TOKO, BapbupyloTcst B 3aBUCUMOCTHU OT Xapak-
Tepa COIMyTCTBYIONMX CEPACUHO-COCYANUCTBIX 3a00J1e-
BaHUM, UX CTAJIMH, [IEPEHECEHHBIX MHTEPBEHIIMOHHBIX
IIPOIIE/LY P, KAPAMOXUPYPIUYECKUX OTIepaIluii U JIp., 4TO
HAIILJIO OTPAKEHKE B TOAPOOHBIX KIMHUYECKUX PEKO-
MEH/IAIMAX, B KOTOPbIX TPOAHAIN3UPOBAHBI KIMHIYE-
CKIEe 0COOEHHOCTH KJIAMTAHHBIX TIOPOKOB, PA3IMYHBIX
HapyIIeHUH TPOBOJMMOCTH M PUTMa CEP/IA, COCTOS-
HUW TI0CJie CTEHTUPOBAHUS KOPOHAPHBIX apTepuii,
KOPOHAPHOTO IIYHTUPOBAHUS, TPOTE3UPOBAHUS CEP-
JIeYHbIX KJanaHoB u jip. [12, 13, 21-26].

[lenb mybauKaiuu — TPEAOCTABUTH HAYYHO-
IIPAKTUYECKY10 MH(OPMAIUIO TI0 OIIEHKE PUCKA PA3BU-
tug MITHO (uniemust i UM) u/wmm CH w ux nipen-
VIPEXKICHUIO y B3POCJbIX TaireHToB. Hactosmmii
0030p JITepaTyphbl COCTOMUT U3 ABYX YacTeil. B 1-ii vactu
ITPOHAIM3UPOBAHDI AUIEMHUOJIOTH, dTUIIATOTCHE3 U
MeTozibl iporHo3upoBanus pucka [IOKO, Bo BTopoit —
BO3MOKHOCTH a/IbIOBAHTHOI (hapMaKosIOrnyecKoi Kap-
JIMOIPOTEKITNH, & TAKIKE TTO/IXO/Ibl K OIITUMU3AIH aHe-
CTE3MOJIOTHYECKOTO OOECTICYeH ST OTIEPATUBHBIX BMe-
MIATEJIBCTB Y OOJIBHBIX BBICOKOTO KaPJAUAIBHOTO PHCKA.

INUAEeMHOIOTHSA U KIMHUYeCKas
crpykrypa IIOKO

ITOKO moryr pasBuBarbcst y GOJIbHBIX C Juar-
HOCTUPOBAHHON MU GECCUMITOMHON UIIEMUYECKON

[19]. Besides, increased risk of 16-month mortality,
non-fatal MI, peripheral thrombosis and limb ampu-
tations, also ischemic strokes is pointed out [20].

Detailed recommendations concerning optimal
diagnostic and treatment tactics aimed at POCC risk
reduction are published abroad [13, 21, 22—-25]. Sim-
ilar recommendations are published and discussed in
this country, too [12, 27, 28].

POCC risk depends directly on the patient con-
dition before surgery, concomitant diseases and their
severity. Besides, prognosis is affected by operative in-
tervention urgency, operation scope complexity and
duration, also intraoperative change of the body tem-
perature, blood loss level, and volume of administered
liquid. The choice of the optimal tactics for perioper-
ative management of patients is considered to reduce
POCC occurrence and severity. Peculiarities of the
treatment and prophylaxis tactics aimed at reduction
of the POCC risk vary depending on the nature of
concomitant cardiovascular diseases, their stage, ear-
lier intervention procedures, cardiosurgeries etc.,
which has been reflected in detailed clinical recom-
mendations through analysis of clinical peculiarities
of valve defects, various disorders of conductivity and
heart rhythm, conditions after coronary artery stent-
ing, coronary bypass surgery, valve replacements, and
soon. [12,13,21-26].

The purpose of this paper is to provide scientific
and practical information on assessment of the risk of
NOMD (ischemia or MI) and/or HF and their pre-
vention in adult patients. This literature overview
consists of two parts. The first part analyzes epidemi-
ology, etiopathogeneis, and POCC risk prediction
methods; the second part describes the possibilities of
adjuvant pharmacological carioprotection and ap-
proaches to optimizing anesthesiological support of
operative interventions in high cardiac risk patients.

POCC epidemiology and clinical structure

POCC may develop in patients suffering from di-
agnosed or asymptomatic ischemic heart disease
(IHD) and/or LV dysfunction, cardiac valve defects
and arrhythmias. Development of MI associated with
high mortality — 15-25% — is the most frequent com-
plication. Among 100 million adults aged 45 years and
older, who undergo extracardiac operative interven-
tions, about 3 million develop MI [4]. Increasingly
more attention is paid recently to the so-called isolated
(without clinical symptomps) ischemic increase of tro-
ponin during the postoperative period, which is classi-
fied as NOMD along with MI [19,28]. The Fourth
Universal Definition of Myocardial Infarction suggests
considering NOMD as a separate varioat of heart mus-
cle injury that differ from typical MI[1]. Other POCC
include: sudden cardiac death, severe disturbances of
heart rythm, CHF decompensation [13, 21, 26, 27].

It is mentioned that among 100 million patients
undergoing noncardiac surgeries worldwide, POCC is
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6osesnbio cepaua (MBC) u/wnmn pucdyuxmmeit JIJK,
KJIAIIAHHBIMU [TOPOKaMu cep/iia 1 aputmusmu. Han-
GoJIee YaCThIM OCJIOKHEHNEM sBJisieTcst pasButre M,
COIIPOBOXK/AIONIEECS BbBICOKOH JIETAJbHOCTBIO —
15-25%. Cpemu 100 MUIITHOHOB B3POCJIBIX B BO3pacTe
45 51et u craplile, MOIBEPraOIUXCsT IKCTPAKAPIUAIb-
HBIM OTIepaTUBHBIM BMelaTesnbcTBaM, MIM nepenocar
okoJsi0 3 MuJMoHOB [4]. B mocsiesinee Bpemst Bce
GoJrbliee BHUMAHUE Y/IEIAIOT TaK HA3BIBAEMOMY M30-
JpoBaHHOMY (6€3 KIMHUYECKUX CUMIITOMORB) HIIie-
MUYECKOMY IOBBIIIIEHNIO TPOIIOHUHA B TIOCIe0Iepa-
LIMOHHBIN 1epuoi, kotopoe, Hapsany ¢ IM, oTHocAT K
MITHO [19, 28]. B 4-m YHuBepcaibHOM OTIpejeie-
Hun UM MITHO npepsioxxeno paccmMaTpuBaTh Kak
OTJIEJIbHBIM ~ BapUaHT IOBPEXKJAECHUS  CEpAEeYHOM
MBIIIIBI, OT/IMYaomuiics or obsunoro MM [1].
Cpenu apyrux [TOKO: BHe3arHas cep/ieaHast CMEPTh,
TSoKeJIble HApYIIeHUS PUTMa CEP/IIA, ICKOMIIeHCAIUs
XCH [13, 21, 26, 27].

YkasbiBaior, uto cpegu 100 MuMoHoB narueH-
TOB, ITO/IBEPTAIONIMXCS BO BCEM MUPE HeKapualbHbIM
omeparnusiM, y 500-900 TbhicsY AUArHOCTHUPYIOT
ITOKO [2]. Hau6osee monno npeacrasjiena nHOOP-
Marus o pactipoctpanennoct MITHO: B mupe exe-
rogao 10—13 MUIJIMOHOB TAIMEHTOB TEPEHOCST
MITHO [19]. dantbie 06 yaeabHoM Bece IM B rpy1i-
e 6osbHbIx ¢ MITHO Bapwsupytorest. Ilpu onpesese-
HUM B KaueCcTBe KpUTepust TporoHuHa T 110 00bIYHOI
Mmetoauke vactora MM cocrasusier 41,8%, a npu
HCIIOJIb30BAHUM BBICOKOUYBCTBUTEJIBHONH METOAMKU
onpe/iesienust TporouuHa B crpykrype MITHO noms
GeCcCMITTOMHOTO TIOBBIIIEHUST MApKepa MOBBIIIACTCS,
a nosist UM cumskaercst o 22-29% UM [19, 29].
OrpesiesieHHbIE 9KCTPAIIOJIAINHN TO3BOJISAIOT OIIEHNUTD
pacnpoctpanerrocTs [IOKO B eBporneiickux crpaHax.
YcTaHOBIIEHO, YTO UHUCJIO €KETO/THO BBIITOJTHSAEMBIX B
MUPe OllepaTUBHBIX BMEIIATEIbCTB COCTABJISET OKOJIO
4% ot uncnennoctu Hacenenus [30]. s EBpons ¢
YHUCIEHHOCTBI0 HaceseHus Gosee 500 MUJIIMOHOB
YeJIOBEK KOJMYECTBO OIEPAaTUBHBIX BMEIIATEJIbCTB
COCTaBUT 0K0JI0 19 MuiLmioHoB, mpudeM okoJio 30%
HOCJIEHUX, T.€. He MeHee 5,7 MUJUIMOHOB — 3TO
o6IMpHBIE OTepaIu y GOJBHBIX ¢ COYTCTBYIOIIEH
cepjieuHo-cocyuctoit marosorueit [13]. Mexomust us
npezacrasyaennii o yactore [IOKO, oueBumHO, 4TO B
cTpanax EBporieiickoro corosa e;kerofHo pa3BuBaeTcs
e Metee 167 000 ITOKO, B Tom uncie 19 000 ocio:x-
HEHUIA ¢ JieTaqbHbIM rcxooM [13].

OrevecTBeHHBIE MCCIE/I0OBAHNS, OCBENAIONINE
srzaemuosoruio [ITOKO nemuorounciaennst [5-7, 31,
32]. IIpu moJoCTHBIX ONepaIusix, B TOM YUCJIE OHKO-
JIOTUYECKUX, Y OOJBHBIX MOKUIOTO U CTAPYECKOTO
Bo3zpacta yacrtora [IIOKO cocrasser okomno 10% [7],
OJIHAKO NpU HauboJiee TPABMATUYHBIX BMEIIATEb-
CTBaX MOKET IocTUTaTh 24% [32].

Jloa pazsutust [IOKO xapakTepHbl HECKOJIBKO
<ITUKOB»: 32% OCJIOKHEHWIT IMarHOCTUPYIOT B IIEPBbIE
3 CyTOK TIepuOIIepaIliOHHOr0 MePHoza, U 32% — Ha
6—8-e cyTku [7]. Yeranosieno, uto 6osee 70% mociie-

diagnosed in 500 to 900 thousand [2]. Information
about NOMD prevalence is presented most fully:
10—13 million patients suffer NOMD every year
worldwide [19]. Data about specific weight of MI in
the NOMD population vary. When troponin T is de-
termined as a criterion following conventional
method, MI occurrence equals to 41.8%; when a
highly sensitive method of determining troponin is
used, the fraction of asymptomatic increase of the
marker grows while the fraction of MT falls down to
22-29% in the NOMD structure [19, 29]. Certain ex-
trapolations allow assessing POCC prevalence in the
European countries. It has been established that the
number operative interventions performed in the
world every year is about 4% of the population size
[30]. For Europe that has a population exceeding 500
million, the number of operative interventions will
amount to 19 million approximately, wherein about
30% of the latter, i.e. at least 5.7 million are major sur-
geries in patients with concomitant cardiovascular
pathology [13]. Based on the idea of POCC preva-
lence, at least 167,000 POCC develop evidently in the
European Union countries every year, including
19,000 complications with fatal outcome [13].

There are few domestic studies covering POCC
epidemiology [5-7, 31, 32]. During abdominal opera-
tions including oncological ones, POCC occurrence
in elderly and senile patients equals to 10% approxi-
maly [7], though it can reach 24% during most trau-
matic interventions [32].

POCC development is characterized by several
‘peaks’: 52% of complications are diagnosed during the
first 3 perioperative days and 32% — on day 6-8 [7].
It has been established that more than 70% of postop-
erative MI develop within the first 48 hours, at that,
in 75% of cases they are asymptomatic [33]. The rea-
sons for the asymptomatic nature of early postopera-
tive MI are postmedication after general anesthesia,
wide prescription of analgetics, ‘masking’ pain in the
operative intervention region etc. [33].

Analysis of the POCC spectrum in the Russian
healthcare environment has found that MI at the
background of initial subcompensated coronary insuf-
ficiency is diagnosed in 23.2% of cases, M1 in patients
without clinical symptomps of THD — in 26.8%; sud-
den cardiac death occurs in 5.4% of patients, cardiac
decompensation occurs in 44.6% of patiets [7]. Ac-
cording to some investigations, nosocomial mortality
during development of such complications may reach
45.5%, which is 9 times higher than the mortality in
other patients [7].

POCC Etiopathogenesis

NOMD comprises: 1) MI conforming to
mordern criteria [1] — a combination of increased
level of cardio-specific troponin (with the exception
of MI of type 3) with one or more symptoms of my-
ocardial ischemia; 2) an isolated ischemic increase of
troponin [19].
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orneparonubix V1M pasBuBaioTcst B iepBble 48 4acos,
npudeM B 75% HaOMOAeHUI UMEIOT OeCCUMIITOMHOE
tevyenue [33]. [IpuunHamu 6eCCUMITOMHOCTH PAHHUX
nocJeorneparoHHbX M aBIISI0TCS TOCTMEAUKAIINST
nocJie 001t aHeCTe3n H, MMPOKOE HA3HAYCHNE aHAJ-
FETHUKOB, «<MaCKUPYIOIIHe» GOJIH B 06JIaCTH OlIepATHB-
HOTO BMellaTeJbcTBa u 1p. [33].

[Tpwm amanusze crexrpa [IOKO B ycmoBusix poc-
CUIICKOTO 3/[paBOOXpPaHEeHH ycTaHOBJIeHO, yTo VIM Ha
(hoHe UCXOAHON CyOKOMITEHCUPOBAHHON KOPOHAPHOI
HEJ0CTATOYHOCTH AUATHOCTUPYIOT B 23,2% Habutoe-
uuit, UM y GonbHBIX 63 KIMHUYECKUX IIPU3HAKOB
NBC — B26,8%;y 5,4% 60JIBHBIX HACTYTIAET BHE3AITHAST
CepiIeuHas CMEePTb, y 44,6% — JAeKoMIIeH Al cep/iey-
Hol fiesitesibHOCTH [7]. TTo TaHHBIM OT/IETBHBIX HCCTIe-
JOBAHWIT TOCTIMTATBbHAS JIETAJBHOCTD TIPH PA3BUTHHU
TaKUX OCJOKHEHWH MOXKET COCTaBUTh 45,5%, B 9 pas
TIPEBBITIAS JIETATBHOCTh Y OCTAIbHBIX MAIMEHTOB [7].

Idtuonarorenes [IOKO

MITHO sxiiouaer B cebs: 1) YIM, coorser-
CTBYIOIIUI COBPEMEHHBIM KpuTepusm [1] — couera-
HUE TIOBBIIIECHUS YPOBHS KapAMOCTEenn(pIIecKoro
TponoHnHa (3a uckiaouennemM MM 3-ro tuma) c
oftHUM 1iu GoJiee IPU3HAKAMU UIIEMUN MUOKaP/Ia;
2) M30TMPOBAHHOE UTIIEMUYECKOE TTOBBITNEHNE YPOB-
Hd TponionuHa [19].

Caenyer otmetnts, uto onpesneaerne MIT [1],
TakKe Kak u onpesenenne M, 6a3upyiorcs, mpesk/e
BCETO0, HA ONPE/IeJIEeHUH YPOBHA Kapauoctenuduye-
ckoro TportoHuHa B KpoBu. Tepmua MII pexomeny-
€TCs UCIMOJIb30BATh TOT/IA, KOT/IA BBIABJISETCS CO/EP-
JKaHWe TPOIOHMHA B KPOBH, IpeBblnaiomniee 99-ii
MePIIEHTUITb BEPXHETO pedhepeHCHOTO Tpesea («upper
reference limits> — URL) [34]. MII cuurtatoT oCTpBIM,
€cJIi B IIOBTOPHBIX aHA/IN3axX OIIpe/lesIsieTcs IOBbIle-
HUe 1/WJIN CHUKEHWEe YPOBHA TporioHuHa [ 1, 34].

Kputepusimu IM sBasifoTest copepkanue Tpo-
[IOHMHA B KPOBH, IIpeBbiaioniee 99-ii mepuenTuib
URL, ¢ 3akoHomMepHOU AWHAMWUKOU (ITOBBIMICHUE
U/VJIH CHUKEHWE) B COUETAHUN XOTsI OB C OTHUM U3
CJIEYIONINX MPU3HAKOB: CUMIITOMBI MUOKAPIUAJIbHOI
UIEeMUH, HOBbIEe UllleMuueckue nsmenenns Ha IKI,
nosiBjieHe marosormdeckoro s3ybia Q na KT, Busya-
JIU3AIMs BHOBb Pa3BUBIIUXCS TIOTEPD JKU3HECTTOCO0-
HOTO MMOKap/a WM HapylIeHUH cerMeHTapHOM
COKPATUMOCTHU UTIEMUYECKON STHOJOTHH, UACHTU U -
KaIust KOPOHAPHOTO TpoM60o3a Ha aHTHOTpacuu MK
IIPY MATOJIOTOAHATOMUYECKOM HccieoBaHuu [1].

Y4uTeiBas TEHTPAJBHYIO POJIb OTpeneeHUS
Kapauocienuduieckoro TpOoOHMHA B JMarHOCTUKE
MITHO u UMM, ocTaHOBUMCSI Ha METOIAMYECKUX
acrexTax aroro jabopatopHoro TecTa. BBemenue
nousaTusg 99-ro neprentusis URL kak ypoBHS, Bbilie
KOTOporo jauarHoctupyercs: UM, ¢BsizaHo ¢ TeM, UTO
oTIpe/iesieHe TPOIIOHWHA He SABJISAETCH TOJHOCTHIO
CTaH/IAPTU30BaHHbBIM. PedpeHcHble 3HaUeHUS B pas-
JIMYHBIX JTAOOPATOPUAX ¥ TIPU UCTIOJB30BAHUY Pa3-

It should be noted that the definition of MP [1],
same as the definition of MI, is based, first of all, on
determining cardio-specific troponin in blood. It is
recommended to use term ‘MP’ when blood troponin
content exceeding the 99 percentile of the upper ref-
erence limit is detected («upper reference limit» -
URL) [34]. MP is considered acute when repeated
analyses identify an increased and/or decreased tro-
ponin level [1, 34].

MI criteria are blood troponin content exceeding
the 99t percentile of URL with consistent dynamics
(increase and /or decrease) combined at least with one
of the following signs: myocardial ischemia symptoms,
new ischemica changes on ECG, appearance of patho-
logical Q wave on ECG, visualization of newly devel-
oped losses of viable myocardium or disorders of
segmental contractility of ischemic etiology, identifi-
cation of coronary thrombosis during angiography or
postmortem examination [1].

Considering the central role of cardio-specific
troponin determination in the NOMD and MI diag-
nosis, we turn our attention to the methodical aspects
of this laboratory test. Introduction of the notion of
99th percentile of URL as the level above which MI
is diagnosed is connected with the fact that troponin
determination is not fully standardized. Reference val-
ues maby vary between different laboratories and dif-
ferent reagent sets. That is why for diagnostic
purposes, the 99th percentile of URL — the biomarker
level at which in the healthy population 99 of 100 sub-
jects will have negative diagnosis and only 1 of 100
might have a false-positive result — is used rather than
specific values [34]. The value of the 99the percentile
of URL is given by manufacturers in inserts to analyt-
ical instruments, so troponin increase criteria are in-
dividual for each laboratory.

Perioperative MI pathophysiology vary compris-
ing etiopathogenetic mehanisms of M1 of type 1, 2, and
3 [1]. Type 1 MI develops as a result of rupture or ero-
sion of an atherosclerotic plaque followed by coronary
artery thrombosis. During the perioperative period,
type 1 MI might occur both in patients with hemody-
namically significant atherosclerotic plaques and in the
zone of coronary arteries affected by atherosclerosis,
but without hemodynamically significant stenosis [14].
Such variant of complication is usually related to rup-
ture of an unstable atherosclerotic plaque [13, 35, 36].

The peculiarity of an unstable plaque is a large
lipid nucleus enclosed in a fibrose capsule and contain-
ing thrombogenic lipids, macrophages and cytokines
[38]. Various factors of an operative intervention (sys-
temic inflammation, cytokine disbalance, endothelial
dysfunction, hypercoagulation etc.) may induce rup-
ture of an unstable atherosclerotic plaque and coronary
artery thrombosis [24, 38]. The prevalence data about
perioperative type 1 MI are heterogenous. Some angio-
graphic studies detect plaque ruptures in 50—-60% of
patients suffering from this complications [39, 40],
while other studies do not support these data [14, 41].
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JIMYHBIX HABGOPOB PEAKTUBOB MOTYT OTJINYATHCS.
IToaToMy a1l AMArHOCTUYECKUX liesieil UCII0Ib3YI0T
He KOHKpeTHbIe 3Hayenust, a 99-it neprentusip URL —
ypoBeHb Ornomapkepa, npu koropom 99 uz 100 juiy
30POBOU MOMYJIAIII OYAyT UMETh OTPUIATEIbHBIN
nmartos v Tobko 1 u3 100 MoskeT UMeTh JIOKHOIIOJI0-
JKUTEJbHBIH Tuario3 [34]. 3nauenne 99-To neprieHTu-
g URL ykaspIBaloT TpOM3BOANTENN HA BKJIA/IbIIIAX
AHAJIUTUYECKUX HAOOPOB, TOITOMY KPUTEPUU TIOBBI-
HIEHUS TPOIIOHMHA WHJAMBUYAJIbHBI IS KasKI0U
JabopaToOpum.

[Tatocdusuosoruss nepuonepanuonnoro MM
BapbUPYETCsT, BKIIOYAs B ce0s aTUNATOTeHETUYECKUE
MexanuaMbl UM 1-, 2- 1 3-to tumna [1]. UM 1-to Tuma
pasBUBaETCA B pe3yJibraTe pa3pbiBa WU 9PO3UU aTe-
POCKJIEPOTUYECKON BJISATIKHI € TIOCTEYIONUM TPOMGO-
30M KOPOHapHOH aprepuu. B mnepuonepannonHbiii
nepuoz IM 1-ro Tuiia MOKeT BO3HUKHYTH Kak y 60JIb-
HBIX C TeMOJIMHAMUYECKY 3HAYNMBIMU aT€POCKIEPOTH-
YECKUMU OJISTIIKAM TaK ¥ B 30HE KOPOHAPHBIX apTepuii,
MOPAKEHHBIX ATEPOCKIEPO3OM, HO 6€3 TeMOIHAM Y-
CKU 3HAUMMBIX cTeHO30B [14]. Takoil BapuaHT 0CI0XK-
HEHWsl, KaK TIPABUJIO, CBA3aH C PA3PbIBOM HECTaOUIIb-
HOIT aTepockiepoTrdeckoii Gasku [13, 35, 36].

Oco6eHHOCTHIO HECTAOUTBHON OJIAIIKY SBJSET-
cs1 GOJIBIIIOE JIMMTUAHOE /PO, TIOKPBITOE (hUOPO3HOIT
Karcynoi v cozjepskaiiee TpPOMOOTEHHbIE JIUTU/IBI,
Makpodaru u utTokunsl [38]. Pazmmunbie hakTopbl
OTIePaTUBHOTO BMEIIATEIbCTBA (CUCTEMHOE BOCIIae-
HII€, [IUTOKUHOBBII TUCOATTAHC, SHAOTETUATbHAST [IC-
(byHKITISA, TUTIEPROATYJIATINS U JIP.) MOTYT CITPOBOIIH-
POBaTh Pa3pbiB HECTAOMIBHOI aTEPOCKIEPOTHYECKOI
6asAmKy 1 TpoM603 KopoHapHOU aprepun [24, 38].
[lanHblie 0 pacrpocTpaHeHHOCTH TIEPUOTIEPAITMOHHOTO
UM 1-ro tumna neoanopoaubl. OTaesbHble aHTHOTPA-
(buveckue nCCae0BAHNS BBISIBIISIIOT PA3PBIBbI OJIs-
ek y 50-60% 6oMbHBIX ¢ 3TUM ocyiokHeHreM |39,
40], apyrue He MOATBEPKIAIOT 3TH Aannbie |14, 41].

[Tepuonepanuonnbiit UM 2-ro tuma HeKOTOpbie
ABTOPBI CYUTAIOT HAUOOJIEe THITHIHBIM OCJIOKHEHITEM
[14, 41]. Hapymenue 6ananca goctaBku u norpebie-
HIISI KHCJIOPO/Ia B MHOKAP/IE MOJKET BO3HUKATH Y O0JTb-
HBIX C PAa3JINYHBIM COCTOSIHUEM KOPOHAPHBIX apTepHii:
MIPU BBIPAXKEHHOM CTEHOTHMYECKOM TIOPaKEHUH, TIPU
KOpOHApOCTa3Max U MUKPOIUPKYJIATOPHOM JIHc-
dbyHKIMU, BMOOIUSAX B KOPHAPHDIE APTEPUH, JIUCCEK-
IUSX KOPOHAPHBIX apTEPUil 1 MHTPAMYPAJIbHbIX TeMa-
TOMaX COCYIMCTOM CTEHKH, a TaKyKe ITPU MHTAKTHBIX
KOPOHApHBIX apTepusx [1]. dTronatoreHeTUIECKUM
(baxropamu UM 2-ro Tuma gBAAIOTCSA: TAXUAPUTMUH,
BBIPQKEHHAS apTepUaNbHask THIIEPTEH3UsI, 0COOEHHO
B COYETAHUU ¢ TUniepTpodueli MUOKapIa, TAKeJble
OpaMapuTMHUM, JIBIXaTeJIbHASA HEJOCTATOUHOCTD,
TKesasd aHEeMUs, apTepuaabHas TUITOTEH3U U OK
[1]. B meproniepatmonHbIii epros CHISKEHUE T0CTaB-
KU /WU TTOBBITIIEHIE TIOTPeOJICHUsT KUCTIOPOJIa Cep-
JIEYHON MBIIIIIEed MOKET BOSHIUKATh U YCYTyOIaThCS
Ha (hoHe TeMOIMHAMUYECKIX, HEUPOIHIOKPUHHBIX U
MeTaboNIeCKUX HApPYIIeHNH, XapaKTePHBIX [IJist

Some authors consider perioperative type 2 MI
amost typical complication [14, 41]. Upset of the my-
ocardial oxygen delivery and uptake balance might
occur in patients with different condition of coronary
arteries: pronounced stenotic lesion, during coronary
spasms and microcirculatory dysfunction, embolism
into coronary arteries, coronary artery dissections and
intramural hematomas of the vascular wall, also in case
of intact coronary arteries [1]. The etiopathologic fac-
tors of type 2 MI are: tachyarrhythmia, pronounced
arterial hypertension especially when it is combined
with myocardial hypertrophy, severe bradyarrhyth-
mia, respiratory distress, severe anemia, arterial hy-
potension and shock [1]. During the perioperative
period, decreased delivery and /or increased consump-
tion of oxygen by the heart muscle might occur and
aggravate at a background of hemodynamic, neuroen-
docrinal and metabolic disorders typical for the peri-
operative period (arterial hypotension, hypovolemia,
tachycardia, spastic responses and vasospasm, hypox-
emia, electrolyte disorders, acidosis etc.) [1, 13, 25].

Finally, during the perioperative period, type 3
MI may develop, which is classified as a sudden death
at the background of fresh ischemic changes on ECG,
ventricle fibrillation or other symptoms of myocardial
ischemia when the troponin level was not determined
due to shortage of time [1].

An isolated increase of troponin as a variant of
NOMD during the perioperative period of noncardiac
surgeries is attracting increasingly more attention of
clinicists [19, 28]. Identification of this complication
is based on blood troponin level and diagnosed if
within 30 days of the postoperative period, troponin
T level equal to 0.03 ng/ml (established using highly
sensitive instruments of the 4" generation) or higher
caused by myocardial ischemia that did not result in
MI and in the absence of alternative non-ischemic rea-
sons for troponin increase (pulmonary artery embolia,
sepsis, tachysystolic atrial fibrillation, cardioversions,
chronic increase of troponin, etc.) was detected [19,
29]. NOMD without MI might be related to the same
etiopathogenetic mechanisms that are realized during
development of type 1 or 2 MI [19]. Unfortunately, in
the absence of highly sensitive method of determining
cardio-specific troponins, the diagnosis and verifica-
tion of NOMD without MI might be difficult [1]. Nev-
ertheless, usual laboratory tests for troponins might
be acceptable. Detection of an isolated increase of the
biomarker above the 99th percentile of URL subject
to fulfillment of the said conditions gives grounds to
diagnose NOMD [1].

Heart failure. According to the definition given
by the American College of Cariology and American
Heart Association (ACC/AHA), HF is a complex clin-
ical syndrome, which a result of any structural or func-
tional disorder of filling heart ventricles with blood or
ejection of the latter [42]. In the end, HF affects all or-
gans and systems. During HF, structural and /or func-
tional disorders might result not only in cardiac
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MEepPUOIIEPAIIMOHHOTO 1epuojia (apTepuajibHas TUIIO-
TEH3Us, TUIIOBOJIEMUS, TaXUKAP/AMS, ClIaCTUYECKHe
peaxiuy 1 Ba3oca3M, TUIIOKCEeMUS, 3JIEKTPOJIUTHDIE
paccrpoiicTBa, annmos u ap.) [1, 13, 25].

Hakowneri, B nepronepaiinoOHHbIN 1€PUOJ MOXKET
pazButbes VIM 3-ro Tuna, KoTopslil Kaaccuduiupy-
eTcs KaK BHe3aIHasi CMepTh Ha (poHe CBEKUX UIIEeMHU-
yeckux usmenennit Ha DKI, pubpuiLanmu xerypod-
KOB WJIU IPYTUX TPU3HAKOB UIIIEMUU MUOKaP/Ia, KOT/Ia
olIpe/ieieHre YPOBHS TPOIIOHMHA He BBIIIOJHEHO
BeJsiezicTBUE fechurinra Bpemenn [1].

WN3osmpoBanHoe MOBBINIECHIE YPOBHS TPOIIOHU-
Ha, kak Bapuant MIITHO, B mnepuonpanuoHHbIii
MEePUO/] HEKapIUaJbHbBIX Ollepaluii IIPUBJICKAET BCe
Gosbliee BHUMaHKe Kauaunuctos [19, 28]. Oupene-
JIEHUE 3TOTO OCJIOKHEHUsT Ha3upPyeTcs Ha yPOBHE TPO-
MMOHMHA B KPOBU U JAMATHOCTUPYETC, €CJI B TCUCHHE
30 cyTOK 11ocJieonepaiioHHOT0 epro/ia 3aperucTpu-
poBano 3navyenue TpornouuHa T 0,03 ur/ma (onpene-
JIEHVE € TIOMOII[HIO BBICOKOYYBCTBUTEIBHBIX HAGOPOB
4-TO TIOKOJICHU ) UJIH BbIIIIE B Pe3yJIbTaTe MUOKAP/U-
AJbHOM MINIEMUHN, KOTOPash He Pe3yJbTHpOoBaach B
WM, 1ipu oTCyTCTBUHN aJbTEPHATUBHBIX HEUIIEMUYe-
CKUX MPUYUH TIOBBINICHUST TPOTIOHUHA — IMOOJIUK
JIETOYHOW apTepuM, celcuca, TaXUCUCTOJINYeCcKas
dhopma GUOPUIIATIIUN TIPeICepANii, KapIUOBEPCHid,
XPOHUYECKOTO TIOBBIIIIeHNs TportoHrHa u jip.) [19, 29].
K MITHO 6e3 UM MOryT IIPUBOANTH T€ K€ TUIIATO-
reHeTUYecKre MEeXaHU3Mbl, KOTOPbIE Peau3yIoTCs
nipu pazsutr UM 1-u 2-ro tuna [19]. K coxkanenuio,
B OTCTYTCTBUE BBICOKOUYBCTBUTEJIbHBIX METOIMK
olIpe/iesIeHUsT KapauoceuduiecKux TPOIOHUHOB
muarHoctuka u sepudukaiys MITHO 6e3 UM moryT
6biTh 3arpyanensl [1]. Tem He MeHee, pueMIeMbl U
o6bIuHble 1aGOpPATOPHBIE TECThl HA TPOTIOHHUHBI.
BoisiBienre M30JMpPOBAHHOTO IOBBINICHUS YPOBHS
6uomapkepa Haz 99-m nepuentuiem URL 1pu
COOJTIO/ICHIH BBITIEYKA3aHHBIX YCJIOBHIT IaeT OCHOBA-
Hug quarHoctupoBate MITHO [1].

Cepaeunas HemoctaTouyHocTb. [lo omnpenede-
HUI0 AMEPUKAHCKOTO KOJIIE/XKA KapAMOJI0Tuu 1 AMe-
pukanckoii accormanus cepana (ACC/AHA) CH —
3TO CJOXKHBIH KJIWMHUYECKUH CUHIPOM, KOTOPbBIN
SIBJISIETCST PE3YJIBTATOM JII0OOT0 CTPYKTYPHOTO WU
(byHKIIMOHATILHOTO HAPYIICHUS 3AMOJHEHUS JKeJTy-
JIOYKOB Cep/illa KPOBbIO MJIM M3THAHUS ITOCJE/IHEH
[42]. B koneunom utore CH 3aTparnBaer Bce opranbl
u cuctemsl. [Ipu CH crpykryphbie u/wmm ¢hyHKINO-
HaJIbHbIC HAPYIIEHUS MOTYT Pe3yJbTUPOBATLCA HE
TOJIBKO B YMEHBIIIEHUN CEPJEYHOrO BHIOPOCA, HO U B
MOBBIIIIEHNN BHYTPUCEP/IEYHOTO JaBJeHUI B MIOKOE
WK 1Ipu Hapryske [43]. Y 60bHbIX, KOTOPBIM BBIIIOJI-
HAIOT HeKapAHaJIbHblEe Ollepallid BO3MOXKHBI Kak
XCH, rak un BuoBb Bozuukmiasgs OCH [13, 21, 24].

Pamnpocrpanennocts XCH, ocoberHo cpeu iniy
cTapiieil BO3paCTHOM I'PYIIIBI, BbICOKA. B pa3BUTbHIX
crpanax XCH crpanator 1-2% Hacenenus, a 'y JIuil
crapire 70 jieT pacnpocTpaHEHHOCTh 3a00JIeBaHUS
npesbimaer 10% [42, 43]. B CILA exxeronuo auarto-

outout lessening, but in increased intracardiac pres-
sure at rest or on exertion [43]. Patients subjected to
noncardiac surgeries might develop both CHF and de
novo AHF [13, 21, 24].

CHF prevalence, particularly among the elderly
population, is high. In the developed countries, B passu-
thix crpanax CHF crpazator 1-2% of the population suf-
fer from CHF while in the population older than 70 years
of age, the prevalence of this disease exceeds 10% [42, 43].
In the USA, more than 650,000 new cases of CHF are di-
agnosed every year [42]. Among people older than 65
years of age who have exertional dyspnea, at least one of
six suffers from non-diagnosed CHF [44]. Correspond-
ingly, many surgical patients have this concomitant dis-
ease. It is pointed out that CHF patients are up to 10% of
the total number of in-patient subjects [21]. As exempli-
fied by one of the USA states, it has been shown that 4631
hospitalizations for noncardiac reasons fall on 2762 CHF
patients within 2 years [45]. In patients older than 65
years of age, CHF increases the risk of hospital mortality
during noncardiac operations in 3.3 times versus the con-
trol group and in 2.6 times versus IHD patients [46].

CHF is a polyetiological disease; however, at
least in 70% of cases observed it complicates IHD
and/or hypertensive disease; other reasons include
cardiomyopathies (up to 10% of cases observed), heart
defects, myocardites, arrhythmias, some endocrine
diseases, alcoholism, amyloidosis, sarcoidosis, etc. [43,
44]. Sepsis and anemia can also play a certain
etiopathological role in HF development. The basic
etiopathological factors of CHF (and AHF, too) are
usually combined into three main groups: myocardial
disease or injury, preload and afterload disorders, heart
rhythm disorders [43].

According to the ACC/AHA classification [44],
there are 4 clinical stages of CHF:

A — patients with a high risk of the disease with-
out structural changes in the heart or symptoms;

B — structural changes in the heart without clin-
ical manifestations;

C — structural changes in the heart with primary
or persistent symptoms;

D — refractory CHF that requires special inva-
sive treatment techniques.

Based on the prominence of clinical implications
of CHF and exercise tolerance, 4 functional classes
(FC) are identified according to the classification of
the New York Heart Association (NYHA):

I — there is no limitation of exercise, usual exer-
cise does not cause CHF symptoms;

II — moderate limitation of physical activity,
usual physical activity causes CHF symptoms;

III — prominent limitation of physical activity;
confortable condition at rest, but a minimal exercise
couses clinical manifestations of CHF;

IV — impossibility to do a minimal exercise or
CHF at rest.

It is principal importance that the classification
of CHF stages according to ACC/AHA and the
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crupyior 6osee 650 000 HOBBIX ciIyuaeB 3a00JIeBaAHIIL
XCH [42]. Cpenn srozeit crapiiie 65 JieT ¢ OIBIIIKOM
pu (pusnyeckoii HarpysKe, 10 KpaiitHe Mepe, OINH U3
mectTu uMmeeT Hexuarnoctuposanunyio XCH [44].
CooTBeCTBEHHO, MHOTHE XUPYPTUYECKUe TTaIlMeHThI
UMEIOT 3TO COMYTCTBYIONee 3abojeBaHne. YKas3bl-
BatoT, yro maimenTsl ¢ XCH cocrasisaior no 10%
00IIel YNCTIEHHOCTH JINT], HAXOSIIIIXCSI B CTAI[OHA-
pax [21]. Ha mpumepe oxnoro us mratos CIIIA noka-
3aHo, uTo Ha 2762 Goabubix X CH 3a 2 roga mpuxoauT-
ca 4631 rocnuranuzaius M0 HeKapAuaJbHBIM
npuduHaM [45]. Y 6oabnbix crapiue 65 et XCH yse-
JIUYUBAET PUCK TOCHUTAJIBHON JIETAJbHOCTH IIPU
HEeKapIMAJIbHBIX Ollepalusx B 3,3 pa3a 110 CpaBHEHUIO
€ KOHTPOJIbHOM IPYIIION 1 B 2,6 pa3a 110 CpaBHEHUIO C
6ombabiMu BC [46].

XCH siBJsieTcst moJMaTUOJOTHYHBIM 32a6071€Ba-
HUEM, O/[HAKO He MeHee, 4eM B 70% HabJio/ieHnii oHa
ocnoxuger MBC u/uiu ruiepronndeckyio 60Je3Hb;
Cpe/ii OCTaIbHBIX TpUYKH Kaparomuonaruu (o 10%
HaOJIO/IeH TN ), TIOPOKU Cep/IIa, MUOKAPANUTHI, aPUT-
MU, HEKOTOPBIE HIOKPUHHbBIE 32a00JI€BAHUS, AJIKOTO-
JIU3M, aMUJIOUJI03, cCapKou103 U 1. [43, 44]. Onpene-
JIEHHYIO 3THOTIATOTeHTHYECKYIO POJb B pazsuTnu CH
MOTYT UTpaTh cericuc 1 aneMust. OCHOBHBIE 9THOTIATO-
renernyeckue axropbl XCH (a raxxxe u OCH) nipu-
HATO 0OBEIMHATH B TPH OCHOBHBIE IPYTIbL: 3260JeBa-
HUE WM TIOBPEXACHUE MHOKap/a, HapylIeHUs
Ipe/IHarpy3Ky U TIOCTHATPY3KU, HAPYIIEHUS cepiey-
HOTO puTMa [43].

B cootBecTBUM € aMepUKaHCKOH Kiaccudukariy-
eit ACC/AHA [44] BbliesiII0T 4 KTUHUYECKUE CTa/ [N
XCH:

A — 6oJibHBIE ¢ BBICOKUM PUCKOM 3a60JI€BaHUS
6e3 CTPYKTYPHBIX U3MEHEHWIT B CEpIle U CUMITTOMOB;

B — crpykrypHble n3MeHeHus B cepiie 6e3 K-
HUYECKUX TTPOSIBJICHUT;

C — cTpyKTypHbIE U3MEHEHNUS B cepiille ¢ mep-
BUYHBIMU UJIM TOCTOSTHHBIMU CUMIITOMAMMU;

D — pedpakrepuas XCH, tpebyiomas crenu-
AJTbHBIX MHBA3UBHDIX METO/IOB JICUCHUSI.

Ha ocHoBaHUM BBIPaKEHHOCTH KJIMHUYECKUX
nposisnenuit XCH u nmepenocumocTtn usmieckoit
HArpy3Ky BBIJETSAIOT 4 (DYHKIMOHATBHBIX KJacca
(®K) no OyukimonanbHoi kiraccuduraimum Hpio-
ﬁopKCKoﬁ accormaruu cepana (NYHA):

I — Her orpannyenuss GuU3NYeCKON HATPY3KH,
00bIUHON (hu3nUecKasi Harpys3Ka He BBI3bIBAET CHUMII-
TomoB XCH;

IT — ymepennoe orpanuvyenHve QGuandecKoi
AKTUBHOCTU, OObIYHAsT (U3NYECKAsT HATPY3KA BbI3bI-
Baer cumnrombl XCH;

I1T — BbIpaxkeHHOE orpaHnyeHue GU3NIECKON
AKTUBHOCTH; KOM(MOPTHOE COCTOSIHHE B IIOKOE, HO
MUHUMaJbHas (husndeckast Harpy3Ka BbI3bIBACT KJIH-
Huueckwue npossienust XCH;

IV — HeBO3MOKHOCTD BBIOJIHATH MUHUMAJIb-
Hy10 husndeckyto Harpy3ky mian cumnrombl XCH B
MIOKOE.

NYHA Functional Classification are not fully parallel
[42], as it is often erroneously stated [21]. It is quite
obvious that the condition of a patient with structural
changes in the heart and manifested clinical symptoms
of CHF (stage C according to ACC/AHA) might cor-
respond to different NYHA FC depending on treat-
ment efficacy (table 1).

In the domestic clinical practice, the well-known
classification of CHF according to I.D. Strazhesko and
V.H. Vasilenko (1935) is still used, which combines
clinical symptoms and pathophysiological changes in
the blood circulation system, that is why stages ac-
cording to this classification cannot be unambiguously
equaled to NYHA FC.

When there are clinical symptoms, depending on
the LV ejection fraction (EF), a distinction is tradi-
tionally made between CHF with reduced (<40%)
and normal (>50%) LVEF [21, 42]. At present, CHF
with moderately decreased (40-49%) LVEF is singled
out [43]. These variants of CHF differ not only by
LVEF value, but by prevailing disorder of the
processes of systolic contraction and diastolic compli-
ance of the heart, too [21]. During CHF with reduced
LVEEF, the systolic function is predominantly dis-
turbed while during CHF with normal LVEF — the
diastolic one. During CHF with a moderately de-
creased LVEF, it is the diastolic function that is mostly
disturbed though the initial signs of systolic dysfunc-
tion have already manifested [43]. Diastolic dysfunc-
tion is characterized by increased (on exertion or at
rest) end-diastolic pressure in LV while LVEF remains
at a level close to normal.

Patients with decreased LVEF belong, undoubt-
edly, to the higher operation risk group, especially
when their LVEF is <30% [47, 48]. For an anesthesi-
ologist/rehanimatologist, it is important that the sys-
tolic and diastolic heart functions are closely
interrelated. Diastolic CHF might be not diagnosed
prior to a surgical intervention, at the same time, there
is arisk of its decompensation during the perioperative
period, in particular, as a result of hypervolemia [21].

The etiological factors of AHF might be [43]:

* acute coronary syndrome;

 tachyarrhythmias (including atrial fibrilla-
tion, venticular tachycardia);

* severe arterial hypertension;

* contagious diseases (pneumonia, infective en-
docarditis, sepsis);

« failure to observe the recommended intake of
water, salt, and /or medicines;

 bradyarrhythmia;

* toxic substances (alcohol, soft drugs);

* medicines (including non-steroidal anti-in-
flammatory drugs, corticosteroids, medicines featur-
ing mnegative inotropic  effect, cardiotoxic
chemotherapeutic drugs);

 exacerbation of a chronic obstructive lung
disease;

 pulmonary artery embolia;
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Ta6auua 1. Coornomenue craguit XCH no ACC/AHA u @K NYHA [42].
Table 1. Correlation of CHF stages according to ACC/AHA and NYHA FC [42].

CHF Stages according to ACC/AHA NYHA FC
A =
B I
C I
11
111
1Y
D 1Y

IIpumeuanue. CHF Stages according to ACC/AHA — craguun XCH no ACC/AHA; NYHA FC — @K NYHA.

[TpuHIMNIIATBHO BAXKHO, YTO MEK/TY KIIacCU(HKa-
et craguii XCH o ACC/AHA u DyHKITMOHATIBHOM
kiraccucurarmeit NYHA Het mosHOoro napasrenmnama
[42], kax yacTo o1rbouHO yKasbiBaioT [21]. Briose ove-
BHUJIHO, YTO COCTOSTHUE GOJNBHOTO CO CTPYKTYPHBIMU
U3MEHEHUSIMU B CEPJILE U IPOSIBUBLIMMUCS KIUHUYE-
ckumuM cumnromamu XCH (cragusa C o ACC/AHA)
MozkeT cooTBeTcTBOBaTh pasibiM MK NYHA B 3aBucu-
MocTu oT adexTuBHOCTH JTedernst (tabur. 1).

B orevyecTBeHHOI KIMHUYECKOI IIPAKTUKE TIPO-
JOJDKAIOT MCII0JIB30BATh U3BECTHYIO KIACCU(DUKALIUIO
XCH 1o 1. [I. Crpaxkecko u B. X. Bacusenko (1935),
06BeIMHSIONYI0 B cebe KINHMYECKUE CUMITOMBI 1
naTohU3N0IOTHIECKIe U3MEHEHUST B CCTEME KPOBO-
obpalieHus, ToaTOMY CTaJIUU TI0 HTO Kaaccupuka-
WU HeJTb3s1 oiHo3HauHO mprpaBHuBaTh K DK NYHA.

[Tpu HATMYWY KITMHUIECKUX CUMIITOMOB B 3aBH-
cUMOCTH OT Besmuunbl (pakiuu usraanus (D)
JIK Tpapuimonno passimuaior XCH co cHmkennoi
(<40%) n nopmamproit (>50%) OUJIIK |21, 42]. B
Hacrosiiiee Bpems ctanu Boiiessith XCH ¢ ymepenHo
cakernoit (40-49%) OUJIK [43]. DTu BapuanTsl
XCH orymmuatores He Toabko Beanynnoilt OIUJIK, no
U TPEUMYIIeCTBEHHBIM HapyIIeHNeM IIPOIIECCOB
CUCTOJIMYECKOTO COKPAIIEHUS U [UACTOJINYECKOTO
paccaabaenus cepaua [21]. TIpu XCH co cHukeHHOM
DOUJIK npeumyiiecTBEHHO HapyIIeHa CUCTOJIHYe-
ckas pynknwms, ipu XCH ¢ nopmasnbroin @UJIK —
nuacrosmueckas. [Ipu XCH ¢ ymepeHHO CHMKeHHOM
DOUJIJK B ocHOBHOM HapylleHa [HACTOJUYECKAS
yHKIHS, XOTS yoKe MaHU(PEeCTUPOBAINCH HAYAIbHbBIE
NpuU3HaKu cuctoandeckoil auchyuriuum [43]. s
JIUACTOIMYECKOI AMCHYHKIUU XaPAKTEPHO MOBBI-
neHHoe (MpU HArpy3Ke WK B TOKOE) KOHEYHO-/[1a-
crosmmueckoe gasienue B JIJK, a @UJIJK ocraercsa Ha
YPOBHE, OJIM3KOM K HOPMATLHOMY.

Boubnble co cumkxennoit @UJIK, necomuenuo,
OTHOCSTCS K TPYIIIE TIOBBIIIEHHOTO ONEPAIMOHHOTO
pucka, ocobernno mpu snavenussx OUJIIK<30% [47,
48]. [lns anecre3nosiora-peaHnMarosora BaKHO, YTO
CUCTOJINYeCKas U UacTosimdeckast GYHKIUS cepa
TecHO B3auMocBs3anbl. Juacronndeckasd XCH moxer
He TUaTHOCTHPOBATHCS MePe]l OIePATUBHBIM BMellia-
TEJIbCTBOM, BMECTE C T€M, CYIIIECTBYET PUCK €€ IEKOM-
HEeHCAlUN B IIEPUOIEPAIMOHHBII TIepUO], B YACTHO-
CTH, B pe3yJbrate runepBosemun [21].

Idtuonornyeckumu Gpakropamu OCH wmoryT
ObiTh [43]:

* surgical intervention and perioperative com-
plications;

¢ increased sympathetic tone, stress cardiomy-
opathy;

« metabolic/hormonal disorders (including
thyroid dysfunction, diabetic ketocidosis, adrenal dys-
function, pregnancy and periparturient disorders);

« cerebral apoplexy;

* ‘mechanic’ injuries: acute myocardial injuries
aggravating acute corotary syndrome (free wall rup-
ture, ventricular septal defect, acute mitral regurgita-
tion), chest trauma or heart cavity catherization, acute
dysfunction of a native or artificial valve of the heart
due to endocarditis, dissections of aorta or thrombosis.

During the perioperative perion, the etiopatho-
genesis of CHF decompensation or de novo AHF tend
to be multifactorial. In this clinical situation, the rea-
sons for cardiac function decompensation might be
NOMD, hypervolemia, activation of renin-an-
giotensin-aldosterone and sympathoadrenal system,
hypercortisolemia, metabolic and electrolyte disor-
ders, also reduced activity of elective oral drug ther-
apy providing blood circulation compensation [13, 21,
49, 50]. To prevent worsening of a cardiovascular dis-
ease and reduce the risk of perioperative cardiac com-
plications, mandatory continuation of the
preoperative drug therapy during the postoperative
period is recommended [21].

The most probable periods for development of
AHF (or CHF decompensation) are:

1) direct operative and early postoperative pe-
riod when the main etiopathogenetic factors are a pro-
longed operative intervention, myocardial ischemia
and active infusions leading to hypervolemia;

2) postoperative day 3—4 when reabsorption of
liquid from the third space might become the main
reason of hypervolemia [13, 21, 49].

Assessment of the Kisk of Cardiac
Complications in noncardiac surgery

General. A detailed step-by-step algorithm of
the assessment of cardiac complication risk in surgical
patients is given in Russian and foreign recommenda-
tions [12, 13, 21, 24, 26]; therefore, we will turn our
attention to the main aspects of the issue only.

The risk of cardiac complications depends on the
operative intervention characteristics (type, urgency,
expected duration), peculiarity of the condition of a
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* OCTPBII KOPOHAPHBIN CUHIPOM;

e TaxuapuT™Muu (B TOM 4ncie, GubpUIIAIIsa
IIpe/ICepnii, JKeTyI0uKoBask TaXUKapAns);

*  TsKesad apTepuasbHas TUIIePTEeH3NS;

* uHbeKIMoHHbIe 3a00JeBaHUsT (ITHEBMOHUS,
MH(EKIMOHHDIN dHJOKAPNT, CEIICUC);

* He cobuojieHne PEKOMEHI0BAHHOTO PEKUMA
noTpebIeHrst BOJBI, COJIM ¥/WJIN JIEKAPCTBEHHDIX
CPE/ICTB;

* GpaguapTUMum;

* TOKCHYECKHE BellecTBa (QJIKOT0JIb, <JIeTKUe»
HAapKOTUKN);

* JIEKapCTBEHHbBIE CPEICTBA (B TOM YHCJIE, HECTe-
POUJIHbIE TPOTUBOBCIAJIUTEbHBIE CPEJCTBA, KOPTUKO-
CTEPOU/IBI, IIPENIAPATHI C OTPUIATEIbHBIM HHOTPOITHBIM
adderToM, KapIMOTOKCUYECKUE XUMUOTEparieBTHYe-
CKUe ITperapaThbl );

e ob6ocTpeHue XPOHUYECKON 0OCTPYKTUBHON
GOJIE3HU JIETKUX;

* 9aMOBOJIMs IETOYHOIT apTepuy;

* XUPYpPruyeckoe BMelaTeJbCTBO U IIepuoIie-
paIMOHHBIE OCTIOKHCHMS;

* TIOBBIIIIEHHBIN CUMITATUYECKUH TOHYC, CTpec-
COpHasi KapInOMHUOIIATHS;

* MeTaboJIMYecKue,/ TOPMOHATIBHBIE PACCTPOiA-
crBa (B TOM YHCIIe, THPEOUIHASA AUChYHKIMS, 1nade-
TUYECKUH KeTOAIUI03, HAATIOUeYHUKOBAs T1ChYHK-
11st, GEPEMEHHOCTH ¥ OKOJIOPOIOBBIE PACCTPOICTRA);

* MO3rOBOI MHCYJIBT;

*  «MeXaHM4YecKue» IMOBPEKICHUS: OCTpbIe
MOBPEKJICHNUS MHUOKAP/a, OCJOKHSIONIME OCTPBIi
KOPOHAPHBIH cuHAPOM (paspbiB CBOOOIHON CTEHKH,
nedeKT MEeXKKeTy/JOYKOBOH TIePEeropojiKi, OCTpas
MUTpPAJIbHAS PETyPruTalusg ), TpaBMa IpyHON KJIeTKU
WJIN KaTeTepusalus MoJocTell cepila, ocTpast Juc-
(byHKIIMS HATUBHOTO MJIM UCKYCCTBEHHOTO KJlallaHa
cep/ilia BCIeICTBUE dHAOKAPANTA, AUCCEKITUU A0PTHI
ni TpoMb03a.

B nepuonepalimoHHbIN TI€PHOZ 3THOMATOTCHES
nexomrencannn XCH wnian Baosb Bosnukmein OCH
yaiiie Bcero MHOroakTopHbIil. [Ipuynnamu 1exkomren-
calluM Cep/IeYHOM JeaTebHOCTA B 9TOM KIMHUYECK
curyarmu MoryT 6brtb MITHO, runepsosiemutst, akTuBa-
1S PEHUH-aHTUOTEH3NH-AJIbJI0CTEPOHOBOI M CUMITATO-
A/[PEHATIOBON CHUCTEMDbI, THIIEPKOPTH30JIeMUsT, MeTabo-
JIMYECKUE W 3JICKTPOJIMTHBIC HApyIICHUS, a Taxke
CHIKEHME AKTUBHOCTM  IIAHOBOWM — NEPOPAJIbHOM
JIEKAPCTBEHHOM Tepariu, 00ecIieyrBaBIIell KOMITEH -
110 kposoobGpamntenus [13, 21, 49, 50]. 1 npemynpesk-
JIEHVSI IPOTPECCUPOBAHUS CEPAEYHO-COCYUCTOrO 3260~
JICBaHUSI M CHVDKEHUS PUCKA TIepUOIEPAIIMOHHBIX
KapIMaJIbHBIX OCJIOKHEHUI PEKOMEH/YIOT 00s13aTeb-
HOe IPOJIOJIKEHE TIPe/IoTiepaliiOHHON JIEeKapCTBEHHOM
TEPAIM B TIOCJI€0TIEPAITMOHHBII TIeproj [21].

Haubosiee BepOSITHBIMU MEPUOJAMU PA3BUTHS
OCH (wmm nexomnencaiiuu X CH) sastrorest:

1) Hemocpe/CTBeHHBIH ONEPAIIMOHHBIN U PAHHUIA
MOCJICOTIEPAIIMOHHBII TIEPUOJT, KOT/IA OCHOBHBIMU 3THO-
MaTOreHeTUYeCKUMHU (haKTOpaMU SIBJISIIOTCS JJIUTEIb-

particular patient (age, concomitant cardiovascular dis-
eases and specific risk factors), specific features of peri-
operative management including pharmacotherapy and
specifics of the anesthetic-resuscitation support.

Indications for abandonment of an elective op-
erative intervention and targeted treatment occur
when severe cardiovascular disorders are diagnosed in
a patient (table 2) [24, 26, 51]. In this instance, it is
recommended to evaluate angina severity in IHD pa-
tients according to the classification of the Canadian
Cardiovascular Society (CCS), which distinguishes
five FC:

FC 0 — asymptomatic course of the disease;

FC I — angina only during a rigorous or pro-
longed exercise;

FC II — minor symptoms only during active ex-
ercise;

FC III — angina pain or equivalent — dyspnea
during everyday activity;

FC IV —angina during a minor stress or at rest.

Earlier, only vascular operations (operations on
the aorta, large and peripheral arteries) were regarded
as operative interventions of high cardiac risk (the
summary occurrence of cardiac death and non-fatal
MI within 30 perioperative days exceeds 5%), with
the exception of carotid endarterectomy [13, 26]. It
used to be stressed that endoscopic operative inter-
ventions, for example, laparoscopic, have the same car-
diac risk as laparotomic [13]. The risk of different
endoscopic operative interventions should be obvi-
ously assessed based on their type and scope. Besides,
different types of operative interventions performed
in different hospitals of different countries might prob-
ably have a different cardiac risk. This is true, for ex-
ample, of thoracic operations which some sources
classify as operations of average risk and other - as
high [13, 26, 52]. Without delving into discussion on
this intricate problem, we will note that continuous
review of opinion concerning the cardiac risk of oper-
ative interventions has been reflected in the recom-
mendations of the RF Federation of Anesthesiologists
and Reanimatologists [53] and in the amendments
published in 2017 and partial revision of the European
recommendations [54] (table 3). It can be assumed
that this version of POCC risk assessment is currently
the most relevant.

According to contemporary thinking, during
general surgical and vascular operative interventions,
the POCC risk factors are [18]: age >65 years, pa-
tient’s physical status according to ASA >3, operation
urgency, preoperative CHEF, chronic obstructive lung
disease, acute renal failure or use of hemodialysis, cre-
atinine >120 mg/1, hematocrit <34%, operation dura-
tion >240 min.

Previous focused studies identified a number of
additional predictors of POCC [50]: MI in past med-
ical history, verified IHD, heart rhythm disorders in
past medical history, intermittent lameness, diabetes
mellitus requiring threatment, preoperative use of ni-
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HOE OIlePaTUBHOE BMENIATETbCTBO, UIIIEMUST MUOKAP/Ia
U aKTUBHbIe HHDY3UU, TPUBOJISIINE K THIIEPBOJIEMUN;
2) 3—4-e iocse0IIepPAIMOHHBIE CYTKH, KOT7IA OCHOB-
HOU MIPUYMHOI TUTIEPBOJIEMUY MOJKET CTaTh peabcopOItust
JKUJIKOCTH U3 TPeThero rpoctpanctsa [13, 21, 49].

Ouenka pucka KapJuajibHbIX OCJIO0KHEeHHit
B HEKapIMaJbHOU XUPYPTrUU

Oo6uue nosnoskenus. [TogpoOHBII MOIATOBbIN
AJITOPUTM OIIEHKU PUCKA KapIUATbHbLIX OCTOKHEHUH y
XUPYPrUUeCKUX OONBHBIX MPEICTABJIEH B POCCHIICKUX
u 3apyOexHBIX pekoMenganusx [12, 13, 21, 24, 26],
MOTOMY OCTAHOBMMCS JIMIITb HA OCHOBHBIX aCIEKTaxX
po6JieMbl. PUCK KapAWAlbHBIX OCTOKHEHUN 3aBUCUT
OT XapaKTepUCTUK ONEPATUBHOTO BMENIaTeIbCTBA (B,
CPOYHOCTb, OKU/IAEMAST JITTUTEBHOCTD ), 0COOEHHOCTEN
COCTOSTHHSI KOHKPETHOTO GOJIBHOTO (BO3PACT, HAJIMUIE
COTYTCTBYIONUX CEPAEYHO-COCYUCTHIX 3a00JIeBaAHMUIT
u creruduieckux (HakTopoB pUcKa), 0coOeHHOCTEH
HEePUOTIEPATTHOHHON JiedeOHOW TAKTHKMY, BKITIoUast hap-
MaKOTEPAIHUIO ¥ 0COOCHHOCTH AHECTE3NOJIOTO-PEHAHH-
MaTOJIOTHYECKOTO 00ECTICUCHUS.

[Tokazanug K OTMEHe TIIIaHOBOTO OIIEPATHBHOTO
BMEIIATEIbCTBA U 1eJIeHATIPABICHHOMY JICUCHHTO BO3-
HUKAIOT, KOT/Ia y TAI[MeHTa AMarHOCTUPYIOT TSKeJIble
cepieuHO-cocyIrcThie Hapymenus (Tab. 2) [24, 26,
51]. TIpu 9TOM BBIPAsKEHHOCTH CTEHOKAPAUK Y HOJIb-
Hpix UBC pekoMeHy1oT olleHrBaTh 110 Kiaccuduka-
mun Kamagckoro obmecrsa kapauoaoros (CCS),
Boiesstionieit st OK:

DK 0 — 6eccumnToMHOe TeueHue 3a60JeBaHNS;

OK I — crenokapust TOJTBKO BO BPEMsI HATIPSI-
JKEHHOU WJTH JITUTETbHOM (PU3NIeCcKoil aKTUBHOCTH;

OK I1 — He3naunTeIbHBIE CHMIITOMBI TOJIBKO BO
BpeMs aKTUBHOU (PU3NUYECKOI J1eITeIbHOCTH;

OK IIT — creHokapauTruyeckue OO I SKBH-
BAJICHT — OJIBITIIKA TIPU TOBCEITHEBHOM /1eATETbHOCTH;

DK IV — crenokapaus npu Majieiiinein Harpys-
Ke UJIH B TIOKOE.

Panee k orrepaTuBHBIM BMEIIATEIBCTBAM BBICOKTO
Kap/InaJbHOTO PUCKA (CyMMapHas 4acToTa cep/levuHoi
cmeptu u Hedaranbubix IM B Teuenue 30 cyTok
MOCJIEOTIEPAITIOHHOTO TIeproia 6osee 5%) OTHOCHIIN
TOJIBKO COCY/JIMCTBIE orepaluu (orepary Ha aopTe,
KPYIHBIX 1 IepUKPUYECKIX apTEPUX ), 32 UCKITIOYe-
HUEM KapoTuiHol suiaprepakromuu [ 13, 26]. [Ipuyem
MOTYEPKUBAJIOCE, YTO IHAOCKOITMYECKUE OllepaTUBHbIE
BMENIATEIbCTBA, HAIPUMEDP  JIAIAPOCKOIIMYECKNUE,
MMEIOT TaKOM ke KapInaJIbHbIM PUCK, KAK 1 JIATAPOTO-
muyeckue [13]. OueBuHO, PUCK PA3IUIHBIX JHIOCKO-
MUYECKUX ONePAaTUBHBIX BMEIIATEIbCTB CIEIYET Olle-
HUBaTh, UCXO/A U3 WX BUa 1 oObema. Kpome Toro,
BEPOSITHO, YTO Pa3/IMYHbIC BUJIbI ONIEPATUBHBIX BMeIIa-
TEJIbCTB, BBIMOJHAEMbBIC B PA3JMYHBIX CTAllMOHAPax
PA3JIUYHBIX CTPAH MOTYT UMETh OTJINYAIONINICS Kap-
JIVATBHBIN PUCK. JTO OTHOCUTCH, HAIIpUMEP K Topa-
KaJIbHBIM OTIePaIlMsIM, KOTOPbIE OTHU UICTOYHUKH OTHO-
CAT OTHOCST K OIEPalligM CPe/IHEr0 PUCKa, a IpyTrHe

trates or digoxin, detection of myocardial ischemia
during the perioperative period, general anesthesia
based on narcotic analgesics. The authors drew a dis-
tinction of risk factors between coronarogenic compli-
cations and HF [55]. The first group of complications
was predisposed by: lameness, drastic limitation of ex-
ercise, hypercreatininemia (>200 mg/1) and signs of
myocardial ischemia during Holter monitoring after
operation. The predictors of CH development were:
heart rhythm disorders in past medical history, dia-
betes mellitus requiring threatment, prolonged anes-
thesia and operation, vascular surgery, general
anesthesia based on narcotic analgesics or isoflurane
combined with narcotic analgesics.

It should be noted that thanks to cardiology
progress and high treatment and diagnostic level of
medicine achieved over recent years, POCC predictors
change, their list becomes shorter [51, 55]. According
to Orion research (Italy), the main predictors of
POCC are: high-risk operative intervention (based on
the scale of risk of cardiac complications of noncardiac
operations), severe renal failure, CHF, and age [55].

Evaluation of preoperative functional reserves.
Functional reserves of the body (the level of physical
activity) can be determined during stress tests (bicy-
cle exercises, treadmill test) or approximately using a
computational method [56]. As a conventional unit of
physical activity, 1 metabolic equivalent (MET) has
been adopted, which corresponds to oxygen uptake at
a rate of 3.5 ml/kg/min (oxygen uptake at rest in a
man of 40 years of age with a body weight equal to 70
kg). In interviewing a patient, it is possible to evaluate
his functional status approximately by assessing his
everyday activity using targeted questions [13, 24, 26,
53] (table 4). Answers to the said simple questions
allow determining whether the patient performs exer-
cise <4 MET or >4 MET. When the functional capa-
bility exceeds 4 MET, no further examination is
required. When it is impossible to perform exercise of
more than 4 MET, the risk of POCC is high.

Indices of the risk of complications. Along with
the qualitative determination of the POCC risk, a
quantitative estimate of the latter is expedient (in per-
cent and /or conventional points). The first quantita-
tive index of POCC risk assessment was developed by
Goldman L. et al. [57]. This index is referred to as the
‘original cardiac risk index’ (CRI) or ‘Goldman index’
[49]. The calculation should take into account not
only the data of past medical history and physical ex-
amination, but some laboratory test values, calculation
of ectopic beat of heart, etc. The maximal score migh
amount to 55 points. It is possible to calculate the
index automatically with the help of calculator posted
in Internet: https://reference.medscape.com/calcula-
tor/cardiac-risk-noncardiac-surgery-goldman

Later, Detsky A. S. et al. [58, 59] pointed out the
insufficient predicting accuracy of the original CRI
and suggested its modification — a further detailed
‘modified CRI’ or ‘Detsky index’, which maximal
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TaGuna 2. Cepieuno-cocyiucTbie HapyLIeHuUs!, TPeOYIoIMe OTMEHbI IUIAHOBOI ONepalii, HEME/[JIEHHOTO IieJIEHATPaB-

JIEHHOTO 00ceioBanus u Jeyenus [24, 26, 51].

Table 2. Cardiovascular disorders necessitating cancellation of an elective operation and immediate targeted exami-

nation and treatment [24, 26, 51].

IMarosnorus IIpumepbr Pathology Examples
HecrabuibHbre OcTpblit KOPOHAPHBIIT CHHIPOM Unstable Acute coronary syndrome
KOpOHapHbIE WM pasroctoio Meree 30 cyTok coronary MI less than 30 days ago
COCTOSTHMUS HecrabuibHast creHOKapust condition Unstable angina
CrabunbHas crenokapaus [1T-TV OK Stable angina & FC ITI-1V according CCS
o kiaaccuduraimun CCS
Tsrenas XCH [lexommnencupoannas XCH (I11-1V ®K Severe CHF Decompensated CHF (FC ITI-1V according
o kiraccndukain NYHA), to NYHA), progressing or first diagnosed CHF
[POTPECCUPYOIAsT
1 BriepBbie auarnoctuposanias XCH
BoipakenHbie A-B 6a0kaza 2 crenenn tuma Mobur 2 Marked Mobitz type 2 second-degree antrioventricular
Hapyuienus putma  A-B 60kaza 2 crerenn disorders block
u nposoanmoct  AB-Gsokana 3 crenenu of cardiac Second-degree antrioventricular block
cep/a CHUMITTOMHAST JKEJTYI09KOBasT apUTMUST rhythm Third-degree antrioventricular block
Bruiepsble BbIsBICHHAs yCTONUMBasT and conduction Symptomatic ventricular arrythmia
JKEJTYIOUKOBas TaXUKaPsI, De novo steady ventricular tachycardia,
CynpaBeHTPUKYJISIPHAST APUTMHUST Supraventricular arrythmia with uncontrolled
€ HEKOHTPOJIUPYEMOH 4acTOTO ventricular rhythm rate (more than 100 bpm
JKeJTy104KoBoro putMma (6osee 100 at rest)
B MUHYTY B [IOKOE) Symptomatic sinus bradycardia,
CumrroMHast cuiycoBas OpajnKapaus, asystole episodes > 3 s, atrial fibrillation
DIMMB0/IbI ACUCTOJINH > 3 ¢, HUOPUILISATIHS (bradysystome)
npezcepanii (6pagncucTomst)
Tssxenbie Tsxesplil aopTaibHBI CTEHO3 Severe Severe aortic stenosis (mean gradient on aortic
KJTarTaHibIe (cpenHuii rpaiiedT Ha A0PTAJIBHOM KJIaraHe valve valve >40 mm Hg; aortic valve opening area
HOPOKH >40 MM PT.CT.; TLTOIIA/Ib OTBEPCTHS defects <1 cm? or pronounced clinical pattern)

aopTasibHOro Kianana <1 cm2

WV BBIPAKEHHAS KIMHIYeCKast KapTrHa)
CHUNTOMHBII MUTPAJIBHBIN CTEHO3
(cumnrompr XCH, miporpeccupyioniast
OJIBITITIKA TIPU HATPYy3Ke, TIPeCHHKONAIbHbIE
COCTOSTHMA TIPU Harpy3Ke)

Symptomatic mitral stenosis (CHF symptoms,
progressing stress dyspnea, presyncopal
conditions on exertion)

UCTOYHUKM — BbICOKOTO |13, 26, 52]. He yruy6asisich B
JCKYCCHIO 110 9TOH CJIOKHOI IIPobJieMe, OTMETHM,
TTOCTOSTHHBIN TIEPECMOTP B3TJISZOB Ha KapAWATbHbBIN
PHCK OIIePAaTUBHBIX BMEIIATEIbCTB HAIIE CBOE OTPa-
skenne B pekomenzarax Degepariiy aHecTe310I0r0B
u pearnumarosioros PM [53] u B ony6IMKOBAaHHBIX B
2017 . 1OTIOJIHEHUSAX U YACTUYHOM [IEPECMOTPE €BPO-
neiickux pexomenganuii [54] (tab. 3). MoxkHO 1oJa-
raTh, 4TO 3TOT BapuanT orienkn pucka [TOKO sBisercs
B HACTOSIIIIEE BPEMsI HAUOOJIee aKTyalbHbIM,

ITo coBpeMeHHBIM TIPEICTABIECHISIM TTPH 001IIe-
XUPYPrUveCKUX U COCYAUCTBIX OIl€PaTUBHBIX BMELIA~
tesibeTBax pakropamu pucka [TOKO asistiores [18]:
BO3pacT >65 yeT, PU3NIECKNT CTaTyC MamueHTa mo
kiraccuduranuu ASA >3, 9KCTPEHHOCTDb ONepaly,
npezonepaimontags XCH, xpoHuueckast 00CTPyKTHB-
Hast 60JIE3HD JIETKUX, OCTPast MoYevHast HeJ0CTaTOu-
HOCTb WJIM KCII0JIb30BAHUE TeMOIUANN3A, YPOBEHD
kpearununa >120 mr /i1, rematokpuT <34%, 1JIUTEb-
HOCTb oneparu >240 MuH.

B pannux 1eseHanpaBiIeHHbIX UCCIETOBAHMSX
BBIABJIAJIN  PAA  AOIMOJHUTEJIbHBIX TIPEJUKTOPOB
ITOKO [50]: UM B anamuese, BepubuIImpOBaHHAS
NBC, napyienust putMa cep/iia B aHaMHe3e, Tiepeme-
JKAMOMIAsICsl XPOMOTa, caxapHbiii auaber, TpedyIuii
JIedeH s, TIPeIOTIEPAIMOHHOE TPUMEHEHIIe HUTPATOB
NN AUTOKCHHA, BBIABJIEHUE HUINEMHWN MHUOKap/a B

value might be 100 points. In the original version, this
index took into account POCC occurrence in a par-
ticular medical institution during a given type of sur-
gery [59]. Using the on-line calculator, it is possible to
calculate the Detsky index without introducing the
correcting factor for occurrence of complications in a
particular medical institution: https://reference.med-
scape.com/calculator/cardiac-risk-noncardiac-
surgery-detsky

Using calculators posted in Internet, one should
bear in mind that they are intended for educational
rather than clinical purposes.

In the domestic healthcare environment, during
abdominal surgeries (laparotomy), for elderly popula-
tion, the Goldman and Detsky CRI demonstrated
only a moderate predictive capability (the area under
ROC-curve was about 0.7), the sensitivity and speci-
ficity of both indices did not reach 70% [5, 7]. The
model based on the Detsky index, which was built
using the correcting factor for real occurrence of com-
plications in a particular medical institution, provided
an acceptable accuracy of the prognosis while the
Goldman index predicted the 1.7-fold lesser occur-
rence in the same clinical environment [5, 7].

Current clinical recommendations do not con-
tain specific indications of the choice of diagnostic and
treatment tactics in case of this class or other accord-
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Ta6auua 3. Crenens KapuajbHOroO pUCKa HeKapAuadbHbIX onepawyii [53,54].
Table 3. Level of cardiac risk of noncardiac operations [53, 54].

Operative Interventions

Surface

On breast

Dental

On thyroid

Ophthalmological

Reconstructive

On carotid arteries in case of asymptomatic course (carotid endarterectomy or stenting)
Minor gynecological

Minor orthopedic

Minor urological

Intraperitoneal (splenectomy, hernioplasty, cholecystectomy)
On carotid arteries when there are clinical symptoms (carotid endarterectomy or stenting)
Peripheral artery angioplasty

Endovascular prosthetics of aorta

On the head and kneck

Neurosurgical

Major orthopedic

Major urological

Major gynecological

Kidney transplantation

Minor thoracic

Operations on aorta and large arteries

Open surgeries on lower limb vessels, amputations or thrombectomy
In pancreaticoduodenal region

Hepatic resection, bile duct surgeries

Esophagectomy

Operations for enterobrosia

Adrenalectomy

Total cystectomy

Pneumonectomy

Liver or lung transplantation

Risk of Complications
Low (<1%)

Average (1-5%)

High (>5%)

ITpumeuanue. Risk of Complications — puck ocioxuennii; Low — Huskuii; Average — cpeanuii; High — soicokuii; Operative Inter-
ventions — onepaTuBHble BMemaTeabcTsa; Surface — nosepxnoctibie; On breast — na Mostounbix skenesax; Dental — cromaromnoruue-
ckue; On thyroid — na marosuanoit semnessr; Ophthalmological — oprasmbmonornueckue; Reconstructive- pekonctpykrusmbie; On
carotid arteries in case of asymptomatic course (carotid endarterectomy or stenting) — Ha COHHBIX apTepUsIX MPU GECCUMIITOMHOM
Tevennu (KapoTHIHAs SHAAPTEPIKTOMUS WU cTenTuposanue); Minor — masbie; gynecological — runexonorunueckue; orthopedic —
oproneanydeckue; urological — yposormyeckue; Intraperitoneal (splenectomy, hernioplasty, cholecystectomy) — nnrpanepuroneasbibie
(CIUIEHOKTOMUSI, TEPHUOJIACTUKA, XoaerucTakToMus ); On carotid arteries when there are clinical symptoms (carotid endarterectomy
or stenting) — Ha COHHBIX apTEPUSAX IIPU HATUYUU KIMHUYECKUX CUMIITOMOB (KapOTU/HAS SHIAPTEPIKTOMUS UM CTEHTUPOBAHUE);
Peripheral artery angioplasty — anrnomniacrukn nepudepuyeckux aprepuii; Endovascular prosthetics of aorta — angoBackysiprbie
npotresuposanus aoptel; On the head and kneck — na rosose u mee; Neurosurgical — neiipoxupypruueckue; Major — o6ummpabie; Kid-
ney transplantation — Tpancmiantanuu nouky; thoracic — ropakanbubie; Operations on aorta and large arteries — onepauuu na aopre
u kpynubix aprepusx; Open surgeries on lower limb vessels, amputations or thrombectomy — oTkpbITbIe oneparuy Ha cocygax HUKHIX
KOHEYHOCTEl, aMITyTaluy uin TpoMaktoMu; In pancreaticoduodenal region — Ha mankpeaToayoaeHanbHOI 30He; Hepatic resection,
bile duct surgeries — pesexiuu reyeHu, BMELIATEIbCTBA Ha JKeJYHBIX MPoTOKaX; Esophagectomy — a3odarakromuu; Operations for en-
terobrosia — oneparuu o nosoy nepdopanuii kumeunuka; Adrenalectomy — pesexin naanoueunukos; Total cystectomy — ToTanb-
Hble IIMCTIKTOMKN; Pneumonectomy — nueBmonskromu; Liver or lung transplantation — TpancnianTanny ne4eHun win JEerkux.

MEPUOTIEPAIIMOHHBIN TTeprojl, 06Ias aHecTe3us Ha
OCHOBE HAPKOTUYECKUX aHAITeTUKOB. [1pu aToM aBTO-
pol uddepeHuupoBann GakToOpbl PUCKa KOPOHAPO-
rennpix ocsoxkuenuii 1 CH [55]. K mepsoii rpymre
OCJIOKHEHWI TIpe/ipaclioiarajii: XPOMOTa, pPe3Koe
orpannvenue (prU3NIeCcKOil AKTUBHOCTH, THITEPKPEATH-
Huemus (>200 Mr /1) ¥ TPU3HAKN UTIIEMUN MUOKAP/Ia
npu X0JITEPOBCKOM MOHUTOPUPOBAHIH TTOCJIE OTlepa-
. [penukropamu passutiis CH Obliu: HapyeHus
puTMa cep/ilia B aHaMHese, caxapHbiii quaber, Tpebyro-
Wi JIeYeHws], JTUTeTbHAsT aHeCTe3Us U Olepalus,
cocyIucTas XUpyprusi, ob1ast anecTe3ns: Ha OCHOBE
HAPKOTUYECKUX aHAJITETUKOB MM KOMOUHAIIMN 130~
rypana u HADKOTUYECKUX AHATITETUKOB.

ing to the original or modified CRI, which consider-
ably diminishes their clinical significance. Besides,
both indices require a set of laboratory tests, ECG
data, their computation is rather laborious, etc., which
might impede their introduction into the domestic
clinical practice.

These drawbacks are absent in the much simpler
‘revised CRI’ (RCRI) or ‘Lee index’ [60]. This index
was offered by the authors for a maximally wide use as
the simplest and most meaningful predictive index
(table 5). By now, RCRI (Lee index) is included in the
recommendations on reduction of the risk of cardiac
complications in noncardiac surgery of different coun-
tries and medical communities [13, 22-24, 26, 53]. In
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Ta6auua 4. IlpumepHast olleHKa SHEPreTHYECKUX 3aTpaT NPH Pa3juYHOM ypoBHe (pusndecKkoii akrusnoctu [13,24,26].
Table 4. Approximate estimation of energy consumption at different levels of physical activity [13, 24, 26].

Can you: Can you:
1 MET 4 MET
Take care of yourself, eat, Make 1-2 flights upstairs or go uphill?
put on clothes, visit toilet? Run a short distance?
Walk around your house? Make 1-2 flights upstairs or go uphill?
Run a short distance?
Walk 100 m over an even surface at a speed of 3—5 km /hr? Engage in energy-intensive sports such as swimming,
tennis, football, basketball, skiing?
4 MET >10 MET

ITpumeuanue. Can you — moxere s Bor; take care of yourself, eat, put on clothes, visit toilet — o6cryskuBaTh cebs, ecTh, oOneBaTHCA,
nocemars ryaser; walk around your house — ryssits Bokpyr goma; walk 100 m over an even surface at a speed of 3—5 km/hr — npoiirn
paccroste 100 M 110 POBHOH TIOBEPXHOCTH €O CKOPOcThIo 3—5 kM/4; make 1-2 flights upstairs or go uphill — nognumarses na 1-2
JIECTHMYHBIX TIPOJIETA WJIM MATHU B Topy; run a short distance — npoGexarh KOPOTKy0 ANCTaHINIO; engage in energy-intensive sports
such as swimming, tennis, football, basketball, skiing — sanumarbcst cliopTom ¢ BBICOKUMU dHEPro3aTpaTaMu, TAKUM KaK [JIaBaHUE, TEH-

nuc, pyr6os, 6ackeTboI, JTHIKH.

Criesyer OTMETHTB, 4TO, 6J1aroaps mporpeccy
Kap/IHOJIOTUH 1 BBICOKOMY JIE4eOHO-INarHOCTHYECKO-
MY YPOBHIO MEJUITUHDI, IOCTUTHYTOMY 3a TTOCJIeHIE
roziel, ipeaukTopbl [IOKO mengiorcs, mepeuenb nx
cokpaiaercs [51, 55]. Tax, o JaHHBIM UTATbSTHCKOTO
uccaenoanuss Orion, OCHOBHBIMHU MPEAUKTOPAMU
[TIOKO sBasiiorcd: omnepatuBHOE BMENIATEJIbCTBO
BBICOKOTO pHUCKa (110 IIKajJe pUCKa KapAuaJbHBIX
OCJIOKHEHUH HeKapAMaJIbHBIX ONeparuii), Tsxesnas
nmouyeyHast HeoctatouHocTh, XCH 1 Bospact [55].

O1eHka npeionepaoHHbIX OYHKIMOHAIBHBIX
pe3epBoB. DYHKIMOHATIbHbIE PE3EPBbl OPraHU3Ma
(crertenb (hU3MUECKOI aKTUBHOCTU ) MOKHO OTIpejie-
JIUTH BO BPeMsl HATPY30YHBIX TECTOB (BEJIOIPrOMeET-
pust, TPEAIMUII-TECT ) UM OPUEHTUPOBOYHO ITyTEM Pac-
yerHoit Meroauku [56]. B kadecTBe yCJOBHOI
eIMHUTIBI U3MepeHUs (PU3NYECKON aKTUBHOCTH TIPU-
uar 1 merabonnuecknii sxsusanent (MET), koTopbrit
COOTBETCTBYET MOTPEOJNEHUIO KUCIOPOA CO CKOPO-
crtbio 3,5 Mu/Kr/mMuH (ToTpebiieHre KUCJIOPoaa B
nokoe y my>kuunbl 40 siet ¢ maccoit Tesia 70 kr). Ilpu
orpoce 60JIBHOTO eCTh BO3MOKHOCTH OPUEHTUPOBOYHO
OIIEHUTDH eT0 (DYHKIIMOHAJIBHBIN CTATYC IIyTeM OlIEHKU
€ro TIOBCETHEBHOM aKTUBHOCTH C TIOMOIILIO TleJIeHa-
IpaBJIeHHBIX BoIpocoB[13, 24, 26, 53] (tabur. 4). Otse-
TBI Ha yKa3aHHbIE TPOCTDIE BOIIPOCHI TIO3BOJIAIOT OTIpe-
JICJIUTh, BBINOJHACT JM TalueHT (U3NYECcKyTo
narpysky <4 MET wmu >4 MET. [Ipu yuximonanb-
Holt criocobHocTu 6osee 4 MET manbueiiniee obce-
nosatue He TpeOyercsi. [Ipy HEBO3BMOKHOCTH BBITIOJ-
uuth Harpysky Oosee 4 MET puck IIOKO mosbimien.

WUnnexcol pucka ocinoxkHenuid. Hapsany c kaue-
crBenbiM onpezesenneM pucka ITOKO, nesecoobpas-
Ha KOJMYECTBEHas OlleHKa (B TIPOIEHTaX W/Miu
YCJIOBHBIX Oasiax) mnocieanux. [lepBorii Kosmde-
cTBeHHbIN nHAeKe onenku prucka IIOKO paspaboranu
Goldman L. u coast. [57]. ITOT HHAEKC HA3bIBAIOT
«OpUTAJIbHBIN WHEKC KapauaabHoro pucka (MKP)»
um <ungexe Goldman» [49]. Ilpu pacuere ciexyer
YUUTBHIBATH HE TOJIBKO JaHHbIE aHaMHe3a 1 (hU3UKaJIb-
HOTO 00CJIeI0BAHMSI, HO U HEKOTOPBIE JTaboPaTOPHbIii
MOKA3aTeJNH, MOACYET YaCTOThl dKCTPOCUCTOJN U JIP.

the total cogort of patients, the RCRI score corre-
sponds to POCC occurrence as follows: 0 — 0.4%, 1 —
0.9%, 2 — 7%, >3 — 11% [60].

At the same time, the interpretation of RCRI
calculation results for different types of operative in-
terventions vary considerably. To calculate the index,
one can use the on-line calculator providing RCRI cal-
culation for the surgery of abdominal aorta aneurysms,
orthopedic, vascular, thoracic, and abdominal opera-
tions: https://reference.medscape.com/guide/med-
ical-calculators#heart and chest

Though RCRI is included in most current recom-
mendations, its prective capability still remains a sub-
ject for discussion [56]. For example, the investigation
undertaken in the Erasmus University Rotterdam
Hospital (the Netherlands) [52] has shown insufficient
accuracy of the forecast. The authors recommended to
add into RCRI more details about the nature of oper-
ative intervention and patient’s age (the ‘adapted Lee
index’). On the contrary, Canadian researchers [61]
emphasize high accuracy of the forecast provided by
RCRI. Moreover, the authors point out that the accu-
racy of prediction does not fall down when existence
of insulin-dependent diabetes and renal dysfunction is
not analyzed. It should be noted that the least signifi-
cance of these two RCRI risk factors out of six avail-
able was mentioned by its developers themselves [60].
The RCRI validation studies carried out under real-
life conditions of the domestic healthcare have shown
that it falls short of forecast accurace compared to the
Detsky index [5, 7]. At the same time, the simplicity of
RCRI usage paves undoubtedly the way to its wide ap-
plication and inclusion into meaningful international
recommendations, the more so as the specificity of di-
agnostic measures and preoperation preparation of pa-
tients in the real clinical environment rest on
qualitative indices (low, intermediate, high risk) and
such approximate signs as patients’ physical activity
(functional reserves) expressed in MET rather on pre-
cise prevalence of predicted complications.

Besides, the parameters studied by Lee T. H. et al.
[60] are currently treated as 'clinical risk factors' (pres-
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MakcuMasbHas OlleHKa MOJKET COCTaBUTH 55 GAJIJIOB.
ABTOMATHYECKUIT pacUeT NHAEKCA BO3MOXKEH C TIOMO-
MIbI0 KAJIBKYJSATOPA, pasMelnenHoro B Murepuere:
https://reference.medscape.com/calculator/cardiac-
risk-noncardiac-surgery-goldman.

B npanbneitmem Detsky A.S. u coasr. [58, 59]
OTMETHJIU HEOCTATOUHYIO IPEAUKTOPHYIO TOUHOCTb
opurunanbioro MKP u npennoxunu ero moxuduka-
1o — errie GoJiee TOAPOOHbIH «MOAUDUITUPOBAHHBIIT
NKP» wmm <«ungexc Detsky», MakcuMasbHoe 3Hade-
HHUE KOTOporo MoskeT coctaBuTh 100 6amnos. B opur-
HAJTBHON PeaKIUU dTOT UHIEKC YIUTHIBAJ YACTOTY
pasButust [IOKO B KOHKPETHOM Jie4eOHOM YUpesKie-
HUU [IPY IAHHOM BH/IE XUPYPTUUECKOTO JieueHust [59].
C moMoTIIbIo OH-JIANH KaJTbKYJISITOPA BO3MOXKEH pac-
gyer unAekca Detsky 6e3 BBeseHuMs MOMpPaBKU Ha
YaCTOTY OCJIOKHEHUI B KOHKPETHOM MEIUIIUHCKOM
yupesxaenun: https://reference.medscape.com/calcu-
lator/cardiac-risk-noncardiac-surgery-detsky.

Wcmonb3ys KaabKyJsTOPBI, pa3MellleHHble B
WNurepuete, cienyer MMeTh B BUJLY, YTO OHU MpeHA-
3HAUEHBI [171s1 00PA30BATENBHBIX, & He [/ KIUHIYe-
CKUX IIeJIe.

B ycioBusX 0TeuecTBEHOTO 3/[PABOOXPAHEHS
MPU BBITIOJHEHUY a6OMUHAIBHBIX (JanapoTOMUs)
BMENIATeJIbCTB OOJBHBIM CTapIieil BO3PAaCTHON TPyTI-
bl IKP Goldman u Detsky mpoaemomncrpupoBaiu
JIMIITh YMEPEHHYIO TIPOTHOCTUYECKYIO CIIOCOOHOCTD
(mromaabs mox ROC-kpuBoii okoso 0,7), yyBcTBU-
TEJNBHOCTh W CHENUPUIHOCTE 060UX UHJIEKCOB He
nocturaa 70% [5, 7]. Moxenb Ha ocHoBe mHekca Det-
sky, mocTpoenHas ¢ UCTIOIB30BaHMEM MOMPABKKU Ha
peasibHyIo YaCTOTY OCJIOKHEHUIT B KOHKPETHOM M€/~
[IUHCKOM YYPEsKIeHNUHU, 0OeCcTeunsia mpueMIeMyio
TOYHOCTH MPOrHO3a, a uHAeke Goldman B aToii ke
KJIMHUYECKOU CUTYAIUN TIpeicka3as B 1,7 pa3a MeHb-
HIyio 9actoty [5, 7].

CoBpeMeHHble KINHUYECKIE PEKOMEH/IAIINH He
Co/lepKaT KOHKPETHBIX YKa3aHUN Ha BBIGOP MarHO-
CTUYECKHU-/IeYeOHON TAKTUKU TIPU TOM WU HHOM
KJIACCe TI0 OPUTHHAIBHOMY UM MOAUMUIIUPOBAHHO-
my VIKP, uTo cyiecTBeHHO CHIKAET UX KIMHIUYECKYIO
3HaunMoCTh. Kpome Toro, 06a ntjekca Tpebyior KoM-
niexca 1abopaTopHbIX uccaenoBanuii, nanubix KL,
MOJICYET UX JOCTATOYHO TPYMIOEMOK H T. I., UTO MOKET
3aTPYAHUTDH UX BHEIPEHUE B OTEUECTBEHHYIO KIUHU-
YeCKYIO IIPAKTUKY.

ITU HEIOCTATKU OTCYTCTBYIOT y 3HAUUTETHHO
6ouee ipocroro «irepecmorpennoro MKP — ITMKP)»
(om anen. — Revised Cardiac Risk Index — RCRI) win
«ungekca Lee» [60]. Dtor uumexe ObLI IpeaIoKeH
ABTOPAMHU TSI MAKCUMAJIBHO IIMPOKOTO MCIIOIb30Ba-
HUST Kak HanboJiee TIpoCcTod 1 MHMOPMATHBHBIN TIPO-
THOCTHYECKUH 1oKasaTesb (Tabu. 5). K macrosmemy
Bpemenn [TUKP (unnexc Lee) Bkimiouen B pekomen ia-
IIUY 10 CHUZKEHUIO PUCKA KaPAUATBHBIX OCIOKHEHTIT
B HEKAPIUATIBHON XUPYPTUM PA3JUYHBIX CTPAH U
MeIUIMHCKIX coobmiecTs [13, 2224, 26, 53]. B obmieit
Koropte 60J1bHBIX OambHas onenka o [IMKP coorser-

ence of angina and earlier MI occurred more than 30
days before, CHF, an acute cerebrovascular accident or
transient ischemic attack in past medical history, blood
plasma creatinine over 177 umol/l and/or creatinine
clearance less than 60 ml/min, diabetes mellitus requir-
ing insulin therapy) [24], which are recommended to
be taken into account in determining the diagnostic and
treatment tactics in patients with low functional re-
serves (<4 MET) [26]. The same factors are included
in the three-level cardiac risk classification recom-
mended by the Spanish authors (table 6) [21].

Thus, mandatory identification and assessment
of the risk factors included in RCRI have apparent ap-
plied significance in implementation of a strategy
aimed at reduction of the risk of cardiac complications.
Taking into account that patients can develop periop-
erative type 1 MI without THD signs, domestic au-
thors recommend using the scale of atherosclerosis
markers to predict the probability of such complica-
tion (table 7) [5, 7, 53]. Presence of 5 risk factors and
more evidences a high risk of perioperative MI. Un-
fortunately, this predicting scale has not been vali-
dated on a large cogort of patients to the present day.

Among domestic developments, the individual
risk index (IRI) of cardiac complications is worth
mentioning, which is calculated by a special formula
based on 5 signs: CHF in past medical history, age
older than 70 years, presence of angina and FC II or
FC III, non-sinus heart rythm, >5 ventricular ex-
trasystoles at sinus heart rythm [33]. The index has
been developed based on the logit regression method
and can be calculated with the help of a special for-
mula. According to the authors [32], in the population
analyzed (elderly oncological patients), IRI possesses
a better predictive capability than RCRI.

Search for and validation of new predictive indices
continues abroad. The authors of the Orion study are
validating a scale that includes 4 risk factors: a high-risk
operative intervention, glomerular filtration rate <30
ml/min., presence of CHF in a patient older than 75
years of age or an age over 75 years in the absence of
CHF [56]. Within the frames of the National Surgical
Quality Program (NSQIP), based on the analysis of
data of 211410 surgical patients, the American College
of Surgeons has developed a scale for assessment of the
risk of MI/cardiac arrest (MICA) [62]. Calculation of
the NSQIP_ MICA index (NSQIP index) includes the
type of operative intervention, qualitative evaluation of
the level of functional reserves’ lessening, the degree of
blood creatinine increase, and the anesthesiological risk
according to ASA. It is impossible to calculate this index
manually, but there is an on-line calculator available in
Internet: http://www.surgicalriskcalculator.com /mior-
cardiacarrest.

The NSQIP index is recommended for clinical
use in the latest recommendations published in 2017—
2018 [22, 23].

Natriuretice peptides (NUP) of type B in pre-
dicting POCC. Recently, the interest of clinicists to
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Ta6auma 5. Makropsl pucka, Bxoauue B pacuer [INKP [60].

Table 5. Risk factors included in RCRI calculation [60].

Risk Factors Points
High-risk surgery 1
Ischemic heart disease (myocardial infaction in past medical history,

positive stress tens in past medical history, angina complaints, nitrate therapy, Q wave on ECG) 1

CHF (CHF signs in past medical history, pulmonary edema in past medical history, night dyspnea attacks,

bubbling rale in the lungs or cantering rhythm, augmented lung markings on X-ray)

Acute cerebrovascular event or transient ischemic attack in past medical history

Insulin-dependent diabetes mellitus

Ui U N

Serum creatinine >180 pmol/I

1

ITpumeuanue. Risk Factors — daxrops pucka; high-risk surgery — xupyprudeckoe BMenaTesbeTBo BbICOKOTo prcka; ischemic heart
disease (myocardial infaction in past medical history, positive stress tens in past medical history, angina complaints, nitrate therapy, Q
wave on ECG) — umemunueckast 60sie3ib cepaiia (MudapkT MUOKap/ia B aHaMHe3e, MOJOKUTETbHBII Harpy304YHbIA TeCT B aHaMHese,
JKaJI00BI Ha CTEHOKapauio, Tepanus Hurpatamu, Q syGen na IKT); CHF (CHEF signs in past medical history, pulmonary edema in past
medical history, night dyspnea attacks, bubbling rale in the lungs or cantering rhythm, augmented lung markings on X-ray) — XCH
(TpU3HAKM XCH B aHaMHe3e, OTEK JIETKOT0 B aHaMHe3e, TPUCTYTIBI HOUHJIN OJ[BIIIKH, BIAKHbIE XPUIIBI B JIETKUX UJIM PUTM TaJioNa, yCHu-
JIEHHBIN JIETOYHBIIT PUCYHOK Ha PeHTreHoTpaMme); acute cerebrovascular event or transient ischemic attack in past medical history —
0CTPOE HapyIIeHNuEe MO3rOBOr0 KPOBOOOPAIIEHUST UJIU TPAH3UTOPHAS UIIIEMUYECKas ataka B anamuese; insulin-dependent diabetes mel-
litus — mHCyIMH-3aBUCUMBIIT caxapHblil rabeT; serum creatinine — KpeaTUHUH CHIBOPOTKH; Points — Gasibl.

crBoByet dactore IIOKO crenyromum obpasom: 0
6asnos — 0,4%, 1 —0,9%, 2 — 7%, >3 — 11% [60].

Bwmecre ¢ Tem, nHTepIipeTaiusg pe3yabraToB pac-
yera [TMKP pist pazmuynbix BUIOB OMEpPaTUBHBIX
BMeEIIATEIbCTB CYIIeCTBEHHO Bapbupyetcs. [lis pac-
yeTa MH/IEKCa MOKHO UCITOJIb30BATh OH-JIaiie KaJabKy-
aaTop, obecneunsalomuii pacuer ITMKP pisa xupyp-
TUU aHEBPU3M OPIONTHON A0PTbHI, OPTOMEINIECKUX,
COCY/IUCTBIX, TOPAKAIBHBIX U aOJOMUHAIBHBIX OTepa-
muii: https://reference.medscape.com/guide/medical-
calculators#heart _and_chest.

Xotsa IIMKP BkIo4eH B GOJIBLUIMHCTBO COBPE-
MEHHBIX PEKOMEH/IAIN, er0 IPOTHOCTUYECKad CIo-
COOHOCTD TIPOJIOJIKAET OCTABATHCSI TIPEAMETOM JINCKYC-
cun [56]. Hanmpumep, ncciieioBatue, BHIIOJIHEHHOE B
KJIMHUKE YHUBepcuTeTa nM. Jpasma Porrepiamckoro
(Hupepaanaer) [52], mokasaio HEJOCTATOUHYIO TOY-
HOCTH MPOTHO3a. ABTOPBI PEKOMEHIOBAJIN JI0OABIISATH
B IIKP Gonee mogpobHyIio nH(GOPMAIIIO O XapaKTe-
pe OMepaTUBHOTO BMEIITATEIbCTBA 1 BO3PACT OOTBHBIX
(«amantupoBanubiit» nnaekc Lee). Hanporus, kanas-
ckue uccyenoBatesn [61] moguepKUBaOT BBICOKYIO
TOYHOCTB IIPOrHo3a, obecneunsaemoro ITMKP. Bosee
TOTO, aBTOPBI YKA3bIBAIOT, YTO TOYHOCTH IIPOTHO3A HE
CHUKAETCH, €CJIM He aHAJIM3UPOBaTh HAIMYUE UHCY-
JIMH-3aBUCUMOTO inabera u TOoYedHON JuchyHKIIUH.
Hanmo ormeruTtb, 4TO HAa HAWMEHBIIYIO 3HAYUMOCTD
3TUX ABYX cpeau 1rectu aktopos pucka [TUKP yka-
3bIBAJIM caMu ero paspaborunku [60]. MccaenoBanmst
no Basmu3aruu [TKP B peasbHbIX ycioBusX oTye-
CTBEHHOTO 3/[PABOOXPAHEHUS MTOKA3aJH, YTO OH yCTY-
maeT B TOYHOCTM mporuosa uuuekcy Detsky [5, 7].
Bwmecre ¢ tem, npocrora npumenenus [[MKP, neco-
MHEHHO, SIBUJISIETCS 3JI0TOM €T0 MIMPOKO TPUMEHEHUS
M BKJIOYCHMS B JIOKA3aTeJbHbIC MEKIyHApOIHbIC
pexomenaiun. Tem 6osiee, 4T0 0COGEHHOCTH JNATHO-
CTUYECKUX Mep U TIPEAONPAIMOHHON MOATOTOBKU
GOJIBHBIX B PEANBHBIX KIMHUYECKUX YCIOBUAX OIH-
paioTcsi He Ha TOYHYIO YacTOTYy HPOTHO3UPYEMBIX

OCJIO)KHGHI/Iﬁ, a Ha Ka4eCTBEHHbIE ITOKa3aTe/In (HI/I3-

usage of B type NUP as myocardial tension biomark-
ers grows increasingly. The contemporary understand-
ing of the physiology and biochemistry of type BNUP
secreted by the heart, which are components of a com-
plex neuroendocrine system, is described quite explic-
itly [63, 64]. NUP of differenty types (A, B, C,
urodilatin) have been identified. In addition to influ-
ence on the activity of sympathoadrenal system,
water-salt metabolism, circulating blood volume and
vascular tone, suppressing effect on the renin-an-
giotensin-aldosterone system, different types of NUP
regulate proliferative processes, activate lipolysis, ox-
idation of nonesterified fatty acids, mitochondrial bio-
genesis, activate release of adiponectin and decrease
secretion of leptin, increase glucose-stimulated secre-
tion of insulin, cause relaxation of smooth muscles of
bowels, are involved in inflammation and carcinogen-
esis processes [63, 65, 66]. NUP have a specific recep-
tor apparatus and their enzyme-dependent breakdown
takes place with the help of neutral endopeptidase en-
zyme (neprilysin).

Type B or ‘brain’ NUP (brain natriuretic peptide —
BNP) is actively secreted by ventricular muocardium.
BNP flux into blood is an autoregulatory heart reaction
providing adaptation to overload by volume and other
stress impacts that can lead to increased load on car-
diomyocytes and their overdistension. In the course of
BNP secretion into blood from the molecule of hormonal
precursor proBNP under the action of specific enzyme
corin, popypeptide molecule of inactive substance N-ter-
minal segment proBNP (NT-proBNP) separates. BNP
and NT-proBNP are biomarkers that can be used in the
laboratory diagnosis of different diseases, but first of all in
CHEF patients [63, 64]. The interpretation of biomarker
analysis findings should take into account the peculiari-
ties of their physiology and morbid physiology (table 8).

During the latest 2—3 years, the clinicists’ atti-
tude to the diagnostic value of B type NUP has clearly
changed including in official international recommen-
dations on the CHF diagnosis and treatment. In the
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Ta6auua 6. TpexyposueBas mxkaia onenku pucka [IOKO npu HekapauaibHbIx onepanusx [21].
Table 6. Three-level scale of POCC risk assessment during noncardiac surgeries [21].

Risk Factors
Low level A patient without a diagnosed cardiovascular disease subject to presence of <2 risk factors
Intermediate level A patient without a diagnosed cardiovascular disease when 2 risk factors are present
High level Acute coronary syndrome
Angina
CHF

Clinically expressed cardiac valve defects

Cyanotic congenital heart diseases or pulmonary hypertension

Cardiac risk Insulin-dependent diabetes
Renal failure

Age > 65 years

Acute cerebrovascular event or transient ischemic attack in past medical history

IIpumevanue. Risk — puck; low — Huskwmii; intermediate — npomesxyrounsiii; high — Beicokuit; level — yposens; cardiac — kapanasinb-
Hblii; factors — daxropsr; a patient without a diagnosed cardiovascular disease — GoJbHO# Ge3 AMArHOCTUPOBAHHOTO CEPAEYHO-COCY-
mctoro 3aboseBanus; subject to presence of <2 risk factors — npu nasmunm <2 daxropos pucka; when 2 risk factors are present —
npu Hammauu 2 HaKkTOPoOB PUCKa; acute coronary syndrome — oCTpbIii KOPOHAPHBIN cHHAPOM; angina — crenokapaus; CHF — XCH;
clinically expressed cardiac valve defects — kimHnuecku BoipakeHHbie KaalaHHble TOPOKU cep/la; cyanotic congenital heart diseases
or pulmonary hypertension — csio:ible BpOsKAeHbIe TOPOKU CeP/ITia W Jerodmas rumerensns; insulin-dependent diabetes — nrcy-
JIMH-3aBUCHMBIN auaber; renal failure — moueunas HemocTaTOUHOCTD; age > 65 years — Bospact > 65 Jsiet; acute cerebrovascular event
or transient ischemic attack in past medical history — ocrpoe HapyieHre MO3roBOro KpOBOOGPAIIEHHS! HJIM TPAH3UTOPHAS MIIEMITYECKast

aTaKa B aHaMHe3e.

KU, IPOMEKYTOUHBIH, BBICOKAN PUCK) W TaKne OpH-
E€HTUPOBOYHbIC NMPU3HAKU, KaK (pu3mueckass aKTHB-
HOCTb ((DYHKIIMOHAIBHBIE Pe3epPBbI) GOJBHBIX, BbIPa-
skernsie B MET.

Kpowme Toro, nokazartesu, nsyuernsie Lee T. H. u
coaBT. [60], B HacTosiIee BpeMsi pacCMaTpPUBAIOT KaK
«KJIMHWYECKUE (DaKTOPhI PUCKay (HATMINE CTEHOKAp-
nmn, iepeHecenHbiii IM gaBHOCTBIO Gostee 30 CyTOK,
XCH, ocTpoe HapylleHe MO3roBOro KpoBoobpariie-
HUS WJIA TPAaH3UTOPHAS UIIEMUYecKas aTaka B aHaM-
Hese, KpeaTUHWH I1J1a3Mbl KpoBu 6oJiee 177 MKMOJIb/J1
U/WJIN KJIUPEHC KpeaTuHHA MeHee 60 MJ1/MUH, caxap-
HBIH qrabet, TpeGytonii nHeyauHOTEepanun) [24],
KOTOPBIE PEKOMEH/IYIOT YUUTBIBATH TIPU OTIPE/ICTICHUN
JiedeOHO-IMATHOCTHYECKOH TAKTUKK Y OOJIBHBIX € HU3-
KUMU QYHKIIMOHAIbHBIME pe3epBamu (<4 MET) [26].
I1H Ke (HaKTOPHI BXOAAT B TPEXYPOBHEBYIO KITACCH-
(buxIIIO CTETIEHEH KapAMAIHLHOTO PUCKA, PEKOMEH/Tye-
MYIO HCHaHCKUMU aBTopamu (tabir. 6) [21].

Takum 06pas3oM, 06g3aTeIbHOE BbISIBJICHUE U
ornenka (akToOpoB pucka, BkAO4YeHHbIX B [TMKP,
MMeI0T HECOMHEHHOE TTPUKJIQ/[HOE 3HAaUeHUE B pea-
JIU3AIWHU CTPATETUH, HAMPABJICHHON HA CHUKEHUE
pUCKa KapAMaJbHBIX OCHOXKHECHUN. YUUTHIBAS, YTO
nepuornepainonubiii UM 1-ro Turia MoskeT pa3BUTh-
cs1'y 6oabHbIX 6e3 pusHakos BC, st mporuosu-
POBaHUS BEPOSATHOCTH TAKOTO OCJOKHEHUS OTeve-
CTBEHHBIE aBTOPHI PEKOMEHAYIOT HCIIOJb30BAThH
MKy MapKepoB aTepockieposa (tabm. 7) [5, 7, 53].
Hasmuie 5 1 6oJiee (hakKTOPOB PUCKa CBUIETETbCTBY -
eT 0 BBICOKOM pucke nepuorepaiuonrnoro MM. K
COKAJTICHUTO, HTA TIPOTHOCTUYECKAS MITKAJIA IO HACTOS -
IIEr0 BPEMEHU He TIPOTIIA BATUU3AIUN B OOIIHD-
HOI1 KOropre 60JIbHBIX.

Cpelli  OTeYeCTBEHHBIX Pa3pabOTOK CJeLyeT
OTMETUTh NHJIEKC MHANBHUAYyaIbHOTO pucka (IUP)
Kap/INaJbHBIX OCJOKHEHUW, PACCUUTBIBAEMBIN TI0
CIIEIUATbHO (hOPMYJIe Ha OCHOBE S TPIMHAKOB: HAJIH-

Amercian guidelines on CHF diagnosis and treatment
of 2013, arather cautious attitude to assessment of the
diagnostic value of B type NUP was observed [42].
Similarly, the European guidelines on use of B type
NUP in acute cardiac care of 2012 note that though
these biomarkers can be useful in CHF diagnosis and
risk stratification in in-patients, they do not have sig-
nificant advantages over other biomarkers and their
specificity is to be further investigated [65]. Corre-
spondingly, the European guidelines on reduction of
the risk of cardiac complications for noncardiac surgey
of 2014 say that BNP and NT-proBNP may be used to
get independent predictive information about the risk
of perioperative and delayed complications in high-
risk patients; however, their routine use is not recom-
mended [13].

In 2015, a systematic overview and meta-analysis
dedicated to the diagnostic value of NUP assessment
during AHF and CHF was published [67]. The authors
pointed out high diagnostic value of the biomarkers.
They emphasized that low NUP with high sensitivity
eliminates CHFE. The European guidelines on CHF di-
agnosis and treatment of 2016 pay much attention to
B type NUP. The level of these biomarkers is given as
one of the main diagnostic criteria for CHF with de-
creased and normal LVEF. BNP or NT-proBNP moni-
toring is recommended in different clinical situations,
in case of dyspnea of unclear etiology, acute blood cir-
culation decompensation, etc. [43]. The Spanish guide-
lines on reduction of the risk of cardiac complications
in CHF patients (2015) recommend assessment of
NUP to get independent diagnostic information about
the risk of perioperative and delayed cardiac compli-
cations in high-risk patients [21]. Moreover, the au-
thors recommended a CHF detection algorithm based
on determination of the level of BNP or NT-proBNP
and providing for obligatory echo-cardiography in pa-
tients whose blood BNP is higher than 100 pg/ml or
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Ta6mua 7. MakTopbl pUCcKa/MapKepbl aTepockiaeposa [3,7].

Table 7. Atherosclerosis Markers/Risk Factors [3, 7].

Ilokasarenn

Parameters

TpansuropHas uieMuuecKast ataka, "H(GAPKT FOJIOBHOTO MO3Ta,
CTeHO3 COHHOU apTepun Gosee 50% (110 TaHHBIM YJIBTPA3BYKOBON
nomrieporpadun) u/mim peKOHCTPYKTUBHBIE BMEITATEbCTBA HA
COHHBIX apPTEPHSIX B aHAMHE3€

Transient ischemic attack, brain infarction, carotid artery stenosis
over 50% (according to Doppler US examination) and/or recon-
structive interventions on carotid arteries in past medical history

AneBpraMa 6PIONITHOTO WV TPYIHOTO OT/ENA A0PTHI

Abdominal or thoracic aorta aneurysm

ATepockIepo3 coCyI0B HUPKHUX KOHEUHOCTE: HAINYIe TFeMOJIN-
HaMMUYECKHU 3HAUNMbIX CTCHO30B B COYETAHUY C KIMHUYCCKUMU
[PHU3HAKAMI HEOCTATOYHOCTH KPOBOOOPAIIEHUST UITH PEKOH-
CTPYKTHBHBIE BMEIIATETbCTBA HA APTEPUSIX HIKHIX KOHEYHOCTEN
B aHaMHe3e

Lower limb atherosclerotic vascular disease: presence of hemody-
namically significant stenosis combined with clinical signs of cir-
culatory deficiency, or reconstructive interventions on low limb
arteries in past medical history

CaxaprIﬁ [[I/Ia6eT NI HapyHeHne ToJIEPpaHTHOCTH K IJIIOKO3€

Diabetes mellitus or impaired glucose tolerance

Kypenne

Smoking

JlucannuiemMunst: MHEKC aTeporeHHOCTH (OTHOIIEHUE COJepsKa-
HUSI XOJIECTEPUHA JIUTIOIPOTENI0B HU3KOU IVIOTHOCTHU K COJeprKa-
HIIO XOJIECTEPUHA JINTIOMPOTENIOB BBICOKOH TIIOTHOCTN) GoJtee 3

Dyslipidemia: the atherogenic index (relation of the content of
low density lipoprotein cholesterol to the content of high density
lipoprotein cholesterol) more than 3

Wnjexce macent Tesa 6oee 25 Kr/m?

Body mass index over 25 kg/m?

Aprepuanbnas runieprensust: A/l >140/80 MM pT. cT. nu npuMme-
HeHMe TUIIOTEH3NBHBIX TTPENapaToB

Arterial hypertension: ABP >140,/80 mm Hg or use of antihyper-
tensive agents

yue XCH B anamuese, Bozpact crapiie 70 Jjiet, Hau-
que crenokapauu [1 @K win 111 DK, Hecunycosbrii
PUTM CEPIIA, >5 JKeTYAO0UKOBBIX 9KCTPACUCTOJ IIPU
cuHycoBoM putMe cepana [33]. Muuekc paspaboran
Ha OCHOBE METO/1a JIOTUCTUYECKOH Perpeccuu U MOKeT
GBITH PACCYUTAH € TIOMOIIBIO CTIEIUATBHON (DOPMYJIBI.
[To muenuto aBTOpoB [32], B npoaHajn3npOBaHHON
Oy JIAIUU (OHKOJIOTHYecKre GOJIbHBIE CTapIiieil BO3-
pactHoi rpynnsl) MP obaagaer nydineii mpeguk-
TOPHOI criocobHOCThIO, yeM ITMKP.

[TponoszkaeTcss TOUCK W BaJTUAM3AINAS HOBBIX
MPOTHOCTUYECKUX WHIIEKCOB 32 PyOeKOM. ABTOPBI
uccaenoanus Orion BAIUIN3UPYIOT IIKAJY, BKJIO-
yaroniyio 4 (hakTopa pucka: orepaTuBHOE BMellaTe b-
CTBO BBICOKOTO PUCKA, CKOPOCTH KIYOOUKOBOI (hUIIbT-
paunn <30 mu/munH, Hamuune XCH y 6GosabHOTO
crapiiie 75 JieT WK BO3PACT CTapiiie 75 JIeT IPU OTCYT-
creur XCH [56]. AMepHKaHCKIIT KOJIIEIK XUPYPIoB
B paMKax mporpammbl HanmonanbHOH 1porpaMMbl
yayurienus kauectBa xupypruu (NSQIP) na ocnona-
HUM aHaim3a gaHHbix 211410 xupypruvyeckux 60Jb-
HBIX, pa3paboTaJl IKajy oleHKr prucka M /octaHoB-
ku cepana (MICA) u [62]. B pacuer wunpmekca
NSQIP_ MICA (unmexc NSQIP) Briiovaiorcs Buj
OII€PaTHBHOTO BMEIIATEIbCTBA, KAUeCTBEHHAS OllEHKA
CTereHn CHIKeHN (DyHKIIMOHAJIBHBIX PE3epPBOB, CHe-
TIeHb ITOBBIIIEHUS YPOBHS KpeaTHHA B KPOBU 1 aHeCTe-
3uosioruueckuii puck o ASA. Pacuer atoro unmpekca
BPYYHYIO HEe BO3MOsKeH, HO B VIHTepHeTe I0CTyIIeH OH-
JaiiH KaabKyasrop: http://www.surgicalriskcalcula-
tor.com/miorcardiacarrest.

WNunexe NSQIP pexomenioBaH /17151 KITMHUYECKO-
IO UCIHOJIb30BAHYSI B HANOOJIeE COBPEMEHHBIX PEKOMEH-
Janyx, onyomkoBadHbix B 2017—-2018 rr. [22, 23].

Harpuiiypernueckue nentuast (HYII) B-tuna
B nporno3upoBanuu IIOKO. B nocnennee Bpems
HEYKJOHHO BO3PACTaeT MHTEpPEC KJIMHUIIMCTOB K
UCIIOJIb30BAHUIO B KAYEeCTBE HUOMAPKEPOB HATIPSIKE-
Hust muokapaa HYTI B-tuna. CoBpemeHHble Tipeji-

NT-proBNP is higher than 300 pg/ml. It is also men-
tioned that CHF probability equals to 95% at
BNP>400 pg/ml and /or NT-proBNP>1800 pg/ml.

Finally, the American guidelines on CHF of 2017
paid maximal attention to type B NUP. According to
the latest data, a number of important addenda were
made concerning diagnostic and screening use of BNP
and NT-proBNP [68]. In particular, for the first time
it was mentioned that the NUP screening combined
with early treatment measures can prevent CHF de-
velopment.

So, application of NUP monitoring to predict the
risk of cardiac complications, in particular, periopera-
tive HE, looks extremely promising in the opinion of a
number of researchers and deserves wide introduction
into the clinical practice, and quite specific recommen-
dations have appeared.

Canadian clinicists [23] recommend determin-
ing BNP or NT-proBNP prior to noncardiac surgery
in patients of 65 years of age and older, in patients of
45-64 years of age who have concomitant cardiovas-
cular diseases or RCRI>1. For patients with in-
creased preoperative BNP or NT-proBNP, it is
recommended to monitor cardio-specific troponin on
a daily basis 48-72 hours after intervention and record
ECG. According to the authors, BNP is increased
when it is higher than 92 pg/ml and NT-proBNP —
higher than 300 pg/ml [23].

According to domestic authors [5], in elderly pa-
tients subjected to elective abdominal surgery, preop-
erative blood NT-proBNP content is a better
predictor of cardiac complications than the Lee, Gold-
man, and Detsky indices. The risk of complications is
significantly higher in patients with biomarker level
>750 pg/ml.

BNP and NT-proBNP determination is recom-
mended not only to receive independent information
about the POCC risk but the estimated risk of delayed
cardiac complications as well [21, 22].
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Ta6amua 8. Orinunrensubie ocobennocty BNP u NT-proBNP [63].
Table 8. Specific features of BNP and NT-proBNP [63].
Parameters Biomarker
BNP NT-proBNP
Half-life, min. 20 120
Elimination pathway combined,
mostly enzyme-dependent renal
Renal function influence + +++
Age influence + +++
Upper limit for hospitals, pg/ml 100 300—450

IIpumeuanue. Parameters — nokasaresu; biomarker — 6uomapkep; half-life, min — nepuosa nosysxkusnu, mun; elimination pathway —
1y Th BeiBeienust; renal function — dymnkuns nouek; influence — Bausinue; age — Bospact; upper limit for hospitals — Bepxustst rpanuia
HOPMBI /ISt cTainoHapos; combined — komOuHMpoBanHbiil; mostly enzyme-dependent — npenmyiecTBeHHO (hepMEHT-3aBUCHMBbIIT;

renal — 1oyeyHblil.

cTaBJIeHUsT 0 (PUBUOJIOTHH U GHOXUMUY CEKPETUPYe-
Mbix cep/rieM HY T B-tuna, apisronnxcst KOMITOHEH-
TaMU CJIO’KHOM HEHPOIHIIOKPUHHON CUCTEMBI, OIIHCa-
HBl B JIOCTATOYHOH cTemeHu mozxpobHo [63, 64].
Nnentudunmupoansr HYTI pazmmunsix tunos (A, B,
C, ypomunatun). [Tomumo BIugHUS Ha aKTUBHOCTh
CUMIIATO-aIPEHAIOBON  CUCTEMBI, BOJHO-COJIEBOI
06MeH, 06bEeM IUPKYTUPYIONIEH KPOBU U COCYANCTHI
TOHYC, YTHETAIONIETOB BIMIHUS HA CUCTEMY PEHUH-
aHrnoTensuH-anbaoctepod, HYII pasnuunpix THos
peryaupyioT nposudepaTuBHble MPOIECChl, AKTHBU-
PYIOT JINTIOJIN3, OKUCJIEHIE HeaCTePUPUITUPOBAHHBIX
JKUPHBIX KUCJIOT, MUTOXOH/IPUAJILHBIN O1OTeHes, aKTH-
BUPYIOT BbIJIeJIEHIE QTUTIOHEKTUHA U YMEHBIIIAIOT CeK-
peluio JIeNTUHA, YBeJUYeHUe III0K030-TUMYIUpye-
MYIO CEKPEIMIO WHCYJIMHA, BBI3BIBAIOT paccabierue
TJIAJIKON MYCKYJIATyPbl KMIIIEYHUKA, YYACTBYIOT B ITPO-
Ieccax BocHaJieHusT U KaHieporenesa [63, 65, 66].
HYII nmeror crierndpuaeckuii perenTopHbIi anmapar,
a X hepMEeHT-3aBUCUMOE PaCIIeNIeHUue OCYIeCTB-
JigeTcs ¢ ToOMOIIbio hepMeHTa HeHTPaTbHON SHIOTIET -
THU/a3bl (HEMTPUITU3NH ).

HYII B-tuna uin «<Mo3rosoii» (brain natriuretic
peptide — BNP) akTHBHO CEKPETHPYETCSA MHOKAPLAOM
skemynoukoB. [Toctymrenne BNP B kpoBb 910 — ayTo-
peryiaTopHasi peakius cepina, obecrednBaioniast
aJIaNTaInio K Ieperpyske 00beMOM U JIPYTUM CTpec-
COPHBIM BO3/IEHCTBUAM, CHOCOOHBIM TPUBECTH K
MOBBINIEHNIO HATPY3KU HA KapAMOMUOIMTBI M UX
nepepactskeHnio. B mporecce cekperun BNP B
KPOBb OT MOJIEKYJIBI TOPMOHATBHOTO TIPEIECTBEHH Y-
ka proBNP nox neiictBuem crierupuaeckoro hepmen-
Ta KOPMHA OTHEJIeTCs TOJUNENTHIHAS MOJEKYJIa
HEaKTUBHOTO BelecTBa N-TEPMUHAJIBHOTO OTpe3Ka
proBNP (NT-proBNP). BNP u NT-proBNP gasusior-
cs1 GHoMapKepaMu, KOTOPbIE MOTYT UCTIOJb30BATHCS B
JaboPaTOPHON JANATHOCTHKE PA3IMUYHBIX 3a60JeBa-
HUA, HO, TIpeskie Beero, y 6oababix XCH [63, 64]. [Tpu
WHTEPTIPETAINH PE3YJIBTATOB HCCACTOBAHSI OrOMap-
KEPOB CJICYET YUUTBIBATH 0COOEHHOCTH UX (PU3HOJIO-
ruu u natodusnoaoruu (tad. 8).

B reyenne cambIx nocaeiHUX 2—3 JIeT OTYETIIN-
BO U3MEHUJIOCh OTHOIIEHUE KIUHUIIUCTOB K AUArHO-
crudeckoii rennoctu HYII B-tuma, B Tom uncie B
OUITNATBHBIX MEXK/ITYHAPOIHBIX PEKOMEH/IAIUSIX 10
nuarnoctuke u jedenuio XCH. B amepukanckux

Clinical significance of predicting the risk of
cardiac complications. Evaluation of patient’s func-
tional reserve, the risk of forthcoming surgey, and car-
diologic risk factors is necessary for implementation
of an adequate tactics of preoperative examination and
preparation (the risk reducing strategy). These algo-
rithms are detailed in respective recommendations
[13,21-23, 25, 26, 53]. It is critically important that
during planning a high-risk operative intervention, for
example, vascular, in a patient with low reserves (<4
MET), the decision about the operation feasibility de-
pends on existence of cardiac risk factors. When the
number of risk factors (an equivalent of the Lee index)
is < 2, no additional examination is required, preoper-
ative statins and f-adregenic blocking agents are in-
dicated and in case of LV dysfunction — angiotensin
transforming enzyme (ATE) inhibitors [13]. When >3
risk factors are present, an additional examination is
indicated including stress tests, and when signs of a
severe ischemia are detected — individual preparation
including, if necessary, myocardial revasculization. Im-
plementation, in the domestic healthcare practice, of
the strategy aimed at reduction of the POCC risk with
coronary artery stending based on indications assures
significant decrease both of prevalence of severe cardi-
cac complications and mortality due to them [69].

Another provision important for rational treat-
ment management is the necessity to do echocardiog-
raphy in any patient with a suspected or earlier
diagnosed cardiac valve defect [54]. The examination
is required to assess severity of intracardiac hemody-
namics disturbance and address disease correction ex-
pediency.

Conclusion

The problem of POCC in noncardiac surgery is
one of topical comlex issues of contemporary medi-
cine. At present, NOMD is regarded as a separate
variant of cardiac muscle pathology. According to ex-
tensive studies, in adult patients about 40% of mor-
tality during noncardiac operative interventions are
caused by various myocardial injuries and/or CH.
The problem under discussion is especially relevant
in medical care of the elderly population. An impor-
tant component of management ensuring reduction
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PEKOMEeH/IAIUAX 110 JuarHoctuke u jedennio XCH
2013 r. mpocJIeKnBaIOCh JIOCTATOYHO OCTOPOKHOE
OTHOIIIEHUE K OIleHKE AMArHOCTUYECKON 1IeHHOCTU
HVYII B-tuna [42]. CxoatbiM 06pa3oM, B €BpoIIeii-
CKUX PeKoMeHaIusax no ucnoabzoBanuio HYII B-
THTIA B HEOTJIOKHOM Kapaunosorun 2012 1. ormevaet-
¢4, YTO, XOTsI HTU OBHOMAPKEPHI MOTYT OBITh TI0JIE3HbI
B uarnoctuke XCH u ctparudukanum pucka y roc-
MUTATU3UPOBAHHBIX GOJIBHBIX, OHU HE UMEIOT CyIIie-
CTBEHHBIX IIPEUMYIIECTB TIEPE APYrUMu GuoMapke-
pamu, a uX crHenu@UYHOCTb HYXKAaeTcsd B
JaTbHEHNX nccaenoBanusx [65]. CooTBeTcTBEHHO,
B €BPOIICHCKUX PEKOMEH/IAIUAX 110 CHMKEHUIO PUCKA
KapAMJIbHBIX OCJIOKHEHUH B HEKapAMAJIBLHOM XUPYP-
rumn 2014 1. ykazano, uto BNP u NT-proBNP moryr
MCIIOJIb30BATHCS JIJIS1 TTOJIYYEHUST HE3aBUCUMOI TIPO-
THOCTUYECKON MH(OpMalu 0 pucke Iepuornepa-
[IMOHHBIX U OTHAJEHHBIX OCJHOKHEHUI ¥ GOJbHBIX
BBICOKOTO PUCKA, OTHAKO PYTUHHOE UX MCI0JIb30Ba-
Hue He pekoMeHoBano [13].

B 2015 1. 6bL71 OIIy6IMKOBAH CUCTEMATUIECKUI
0630p U MeTa-aHaJIu3, MOCBAIIECHHBINA AUATHOCTHYE-
ckoii ierHoctu orenku HYTI npu OCH u XCH [67].
ABTOPBI yKa3ajdu Ha BBLICOKYIO [MAarHOCTHYECKYIO
[eHHOCTh OroMapKepoB. [0 uepKHyIM, YTO HU3KHUIT
ypoBenb HYII ¢ BbicOKOII 4YyBCTBUTEJIBHOCTHIO
nckmouaer XCH. B eBporrelickux pekoMeHausIx mo
nuarnoctuke u jgedennio XCH 2016 r. HYII B-tumna
yaesieHo 6oJibliiee BHUMaHue. YpOBEHb aTHX GroMap-
KEpoB TIPUBJICH B KayecTBE OJHOIO U3 OCHOBHBIX
nuarnoctuyeckux kpurepues s XCH co cHmsken-
Hoit n HopmassHoit @UJIK. Kourpossr BNP nin
NT-proBNP pexomenioBan B pa3jiMuHbIX KJIUHUYE-
CKMX CUTYyaIUSAX, IIPU OJBIIIKE HEICHON aTHOJIOTHH,
OCTPOI eKOMIIeHcauu KpoBooOpamnienus u ap. [43].
B ucnanckux pekoMeHaluax 1o CHIKEHHUIO PUCKa
KapAuaIbHbIX ocaokHennii y 6ombabix XCH (20151.)
onenka HYII pekomenzioBana /st moJiydyeHus: He3a-
BUCUMOM JMArHoCTU4YecKoil mH(opMalnm o pucke
MEePUOTIEPAIIMOHHBIX U OTCPOYEHHDIX KapANaIbHbIX
0CJIOKHEeHUH y GOIbHBIX BBICOKOTO pucka [21]. Bosee
TOTO, aBTOPBI PEKOMEH/IOBAJIM aJITOPUTM BBIABJICHUS
XCH, 6asupyiouumiics Ha onpegenreHun yposHs BNP
n NT-proBNP u nipegycMaTpuBaioniuii oo6sizaTesib-
HOE BBITIOJIHHEHUE HX0Kapanorpaduyeckoro obeie-
JoBaHus y OOJIbHBIX ¢ copepskanrieM BNP B kpoBu
Boitie 100 nir/ma wi NT-proBNP Bwime 300 tir/ma.
Taxske ykazano, uyto BepositHocth XCH cocrasisier
95% npu yposae BNP>400 nir/ma u/wiu NT-proB-
NP>1800 rir/mur.

Haxowneri, B aMepruKaHCKUX PEKOMEHIAIUSX 10
XCH 2017 r. HYII B-tuna yaeaunim MakcuMajJbHOe
BHUMaHue. B cooTBeTCTBUM ¢ HOBEHITUMHU JIaHHDI-
MU, Cc/leJIaH Pl BaXKHBIX JOTOJHEHNH 110 ANarHo-
CTUYECKOMY M CKPUHUHOTOBOMY MCIOJIb30BAHUIO
BNP u NT-proBNP [68]. B wacTtHOCTH, BliepBbie
ykaszano, uto ckpuHuHr HYII B couetanuu ¢ panuu-
MU JiedeOHBIMEI MepaMK CTIOCOGHBI TPy IPEsKAATH
passutue XCH.

of the risk of cardiac complications (the risk reducing
strategy) is improved methods of preoperative exam-
ination and POCC risk assessment both using general
clinical techniques and determination of up-to-date
biomarkers. Reduction into practice of these diagnos-
tic maneuvers will allow a more reliable prediction of
the risk of different operative interventions in high
cardiac risk patients, which is necessary for imple-
mentation of adequate anesthesiological-resuscitation
treatment measures.

Takum 06pa3oM, MpPUMEHEHHE MOHUTOPHWIA
HVYII pansg nporunosdupoBanus pucKa KapuajibHbIX
OCJIOJKHEHWI, B YacTHOCTH Ttepuoriepaiuonnoit CH,
IPEJICTABIIAETCS YPE3BBIUYANHO IEPCIEKTUBHBIM U, 110
MHEHUIO Ps/Ia UCCJIeIoBATENel, 3aC/IyKUBAET IITUPO-
KOTO BHEJIDEHUS B KIMHUYECKYIO TPAKTHUKY, TIPU 9TOM
HOSIBUJIMCH BIIOJIHE KOHKPETHBIE PEKOMEH/IATTH.

Kananckune wamnunmcrsl [23] pekoMEHAYIOT
onpeziesienne BNP wiu NT-proBNP nepen nexapau-
AJIbHOIT XUPYyprueil y 6osbHbIX 65 JIeT U cTapiiie, y 6oJb-
HBIX B Bo3pacTe 45-64 rojia ¢ COIyTCTBYIOMUMU Cep/iey-
HO-COCY/IUCTBIME 3a00JIEBAHUSIMEI UJIM UMEIOTIMHU
sravenust [IMKP>1. Y 6oJibHBIX C TOBBIIIEHHBIM ITPE/I-
ortepariioHHbIM ypoBHeM BNP msin NT-proBNP peko-
MEH/YIOT Yepe3 48-72 yaca 1ocJie 11ocJie BMEIIaTeJbCTB
€’KeIHEBHO KOHTPOJUPOBATH KaPAMOCTIEIIMPUUECKITIT
TPOIOHKH 1 06s13aTeibHO peructpuposath IKI. ABro-
PbI CYMTAIOT MOBBIIIEHHBIMU 3HaueHnss BNP Boiie
92 nr/mut, a NT-proBNP — Bowime 300 nir/ma [23].

[To gaHHBIM OTEYECTBEHHBIX aBTOPOB [ 5], y 60J1b-
HBIX CTapIieil BO3PACTHON TPYIIIbI, KOTOPBHIM BBITIOJ-
HSIIOT TIJIAHOBBIE TI0JIOCTHBIE OTIePAIlH, [Tpefolepa-
nnonHoe coziepxkanue NT-proBNP B kpoBu siBiisieTcst
JIYYIIAM TIPEJIUKTOPOM KapAUaTbHBIX OCIOKHEHUI,
yem uHgekchl Lee, Goldman u Detsky. Haubosee
3HAYNMO PUCK OCJTOKHEHUIT TTOBBINIEH Y GONBHBIX C
ypoBHeM Oromapkepa >750 1ir/MJL.

Onpenenenvie BNP u NT-proBNP pekomen-
OYIOT HE TOJBKO JJis IOJyYeHUsI He3aBUCUMOI
nudopmanuu o pucke [IOKO, Ho u onenke pucka
OT/IaJIEHHBIX KapAMaIbHBIX OCJ0KHenuit [21, 22].

Kiunuyeckasi 3Ha4MMOCTh POTHO3UPOBAHUS
PHCKa KapauaJdbHbIX ociokHeHuil. Oienka QpyHK-
[IMOHAJBHBIX PE3E€PBOB OOJBHOTO, CTEMNEHU PHUCKA
IPEJICTOsIIIel oreparuy u akTOPOB KapAUOJIOTHYe-
CKOTO PHCKa HEOOXOAUMBI JIJIsI PEATU3aIUn a/[eKBaT-
HOU TaKTUKU MPEAONEPAIIMOHHOTO 00CAe/IOBAHMS 1
MOATOTOBKU (PUCK-CHUIKAIOIIAS CTpaTerus). IJTU
AJITOPUTMBI JIETAJIbHO OMUCAHBI B COOTBETCTBYIOIINX
pekomenpanusx |13, 21-23, 25, 26, 53]. [IpuHnumnu-
AJIBHO BAYKHO, YTO MIPU TJIAHUPOBAHUU OIIEPATHBHOTO
BMEIIIATEICTBA BBICOKOTO PUCKA, HAIIPUMED COCYIH-
croro, y 60JbHOTO ¢ HU3KuMu pesepsamu (<4 MET)
pelieHre 0 BO3MOXKHOCTU BBIIIOJIHUTE OIEPAIUI0
3aBUCHUT OT HAJINYM (DAKTOPOB KaPAMOJIOrMYECKOrO
pucka. [Ipu kommuectBe hakTOpoB prcka (9KBUBA-
JieHT unjekca Lee) <2 ponoaHuTesbHOe 00CIen0Ba-
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HUe He Tpebyercsi, MOKa3aHO MPeoNepauoHHOe
HasHAueHUe CTATUHOB U B-aipeHOBIOKATOPOB, a TPH
mucyskinn JIPK — mHrnOUTOpOB aHTHOTEH3UH-TIPe-
spamtaorero ¢pepmenra (AIID) [13]. [Ipu Hamuynm
>3 (aKTOpOB pHUCKAa TOKA3aHO [OTOJHUTEIbHOE
obcJiejoBaHNe, BKJIHOYAst HArPY30UHbIE TECTHI, a TIPU
BBISIBJIEHUY TTPU3HAKOB TSKEION UIIEMUT WHAWBHULY -
aJIbHAsT TIOATOTOBKA, BKJIFOYAS TP HEOOXOAMMOCTHU
peBacKyJISIpU3aIfio MUoOKap/a. Peaqusamus B pak-
TUKE OTEYECTBEHHOTO 3/[PABOOXPAHEHNUS CTPATETHH,
HarpaBJsieHHOI Ha cHukeHne prucka [IOKO c Boimos-
HEHUEM I10 TIOKa3aHUSIM CTEHTUPOBAHWST KODOHAPHBIX
apTepuii obecreunBaeT CynecTBEHHOE CHIKEHUE KaK
YaCTOTBI TSKENBIX KapAUAIbHBIX OCTOKHEHUIA, TaK 1
00y CJI0BJIEHHOI nMu JreTaabHOCTH [69].

Eie oamM, BasKHBIM /IS PAIlMOHAJIBLHOI Opra-
HU3AIUH JTe4eOHOTO TIPOIIecca TOI0KEHUEM SBJISIETCS
HEeO0OXOIMMOCTb BBITIOTHEHUST 9XOKapAHOTrpaduIecKo-
1o 06cse0BaHus Y JIIOOTO OOJIBHOTO € MTO03PEHIEM
WJIN PaHee TUarHOCTUPOBAHHBIM KJIATTAHHBIM TIOPO-
KoM cepana [54]. UccnenoBanre HeOOXOAUMO sk
OIIEHKH TSKECTH HAPYIIEHUST BHY TPHUCEPAECIHOM TeMO-
JIMHAMUKE 1 PEIIeHNsT BOTIPOCa O 1eJ1eco00PasHOCTH
KOppeKIu 3a060JIeBaHNUS.
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3akaoyeHue

[TpoGiema TTIOKO B HeKapanaibHOM XUPYPrun
SIBJISIETCSI OJTHOM 13 aKTYa/IbHBIX KOMITIEKCHBIX TTPOOJIEM
coBpeMeHHOI MeinTinHBL. B Hactosmee Bpemst MITHO
paccMaTpUBAIOT B KAUeCTBE OT/IEIbHOTO BapUAHTA ITaTO-
JIOTMUYECKOTO Tpoliecca B cepiieuyHoi mbiiiie. [1o ran-
HBIM OOIIMPHBIX UCCJEIOBAHUIT Y B3POCIBIX OOTbHBIX
0K0J10 40% JIeTaTIBbHOCTH MPH HEKAPAUAIBHBIX OIlepa-
THUBHBIX BMEIIATEBCTBAX 00YCIOBJICHO Pa3IndHBIMU
BapraHTamu nospeskaennst Mmuokapaa u/miam CH. Oco-
Oy10 aKTyalbHOCTh UMEET paccMaTpruBaeMast mpobiiemMa
MIPY OKA3aHUW MEJIMITMHCKON TIOMOTITN TIOKUITBIM. Bask-
HBIM KOMITOHEHTOM JIe4eOHOU TaKTUKH, 0OeCIIeuBaro-
NIl CHIDKEHWE PHUCKA KapAHaJbHBIX OCJIOKHEHUIA
(«pUCK-CHIZKAIONIAsT» CTPATETUST) SIBJISTIOTCST yCOBEP-
IIEHCTBOBAHHbIE METOMKH ITPEIONEPAIIMOHHOTO 00cIe-
nmoBauns u oreHkn pucka [IOKO kak ¢ momoribio
OOIIEKIMHITYECKIX METONK, TAK M OTIPEIEIEHUS COBPE-
MEHHbBIX GHoMapKepoB. [IpakTiueckas peansariis STHX
JIMATHOCTHYECKHUX MIPUEMOB MO3BOJUT GoJiee HAJIE/KHO
MIPOTHOBMPOBATH PUCK PA3JIUIHBIX ONIEPATUBHBIX BMe-
MIATEJIbCTB Yy GOJIBHBIX BBICOKOTO KapMalbHOIO PUCKA,
4TO HEOOXOAMMO JIJISI Peajn3allui aJIeKBaTHbIX aHeCTe-
3HMOJIOTO-PEaHNMATOJIOTHYECKUX JIeUeGHBIX Mep.
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