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PE3IOME. B 00630pe mpeacTaBieHbl TPUIUHBI, IPUBOMAIINE K PA3BUTHIO a0pTAIbHON HEI0CTa-
TOYHOCTH, U BU3yallu3aIlusa MOp(OIOrHuecKuX U3MEHEHUH a0pTaIbHOTO KanaHa, MoKa3aHbl H3Me-
PEHUSI KOPHS ¥ BOCXOJAIIEH a0PTHI I KOPPEKTHOTO Cy X AeHUs 0 HopMe. OOCyKIat0TCs ClIOCOOBI
OLICHKHU aOpTaHLHOﬁ peryprutaguu ¢ IOMOIIBIO C-)XOKapI[I/IOI‘pa(i)I/II/I B COOTBETCTBHHU C AJITOPUTMOM,
PEKOMEHIOBAHHBIM MCKAYHApPOIHBIMHA COO6HIGCTBaMPI. PaCCMOTpeHBI BAapUaHTBI OU€CHKU CTCIICHU
TSOKECTH A0PTAJbHOW PEryPruTally B PEXKUME IIBETOBOM, HMITYJIbCHO-BOJTHOBOM, MOCTOSTHHO-BOJI-
HOBO JToTIIeporpaduu ¢ OMpeIeICHUEM PacUeTHBIX TIOKa3aTeNeld, B TOM YUCJIe TUIOMaan 3P Qek-
THBHOTO OTBEPCTHUS, 00beMa U GpaKkLuu peryprutaunu. [[puBeeHbI TOMOJHUTENbHbBIC TapaMeTPhI
OIICHKH JIEBOI'O JKEJIYI0UKa, B TOM YHCJIC IIPH IPOBEACHUU CTPECC-3X0Kapauorpaduu 1Jist BeIsBIIC-
HUS CUMIITOMOB, OTCYTCTBYIOIIMX B MOKOE, U OIIEHKH KOHTPAKTHIBHOTO pezepra JIK.

KJHKOYEBBIE CJIOBA: aopTranbHas perypruTamus; 3XoKapauorpadus; miomaiab 3 HeKTHBHOTO
OTBEPCTHUS PErypruTanuu; o0beM U Gpakiius perypruTanuu.

QUANTITATIVE ECHOCARDIOGRAPHIC ASSESSMENT OF AORTIC
REGURGITATION

© Svetlana Yu. Bartosh-Zelenaya, Tatyana V. Nayden,
Alina E. Andreeva, Aleksandr A. Bartosh-Zelenyi

North-Western State Medical University named after I.I. Mechnikov. Kirochnaya st., 41, Russia, Saint-Petersburg, Russian
Federation, 191015; Piskarevskiy pr., 47, Saint-Petersburg, Russian Federation, 195067

Contact information: Svetlana Yu. Bartosh-Zelenaya — Doctor of Medical Sciences, Professor of the Department of
Functional Diagnostics. E-mail: s.bartosh.spb@mail.ru  ORCID ID: 0000-0001-7300-1942

For citation: Bartosh-Zelenaya SYu, Nayden TV, Andreeva AE, Bartosh-Zelenyi AA. Quantitative echocardiographic
assessment of aortic regurgitation. Medicine: theory and practice (St. Petersburg). 2023; 8(3):60-71. DOIL: https://doi.org/10.56871/
MTP.2023.64.17.006

Received: 27.02.2023 Revised: 05.06.2023 Accepted: 10.07.2023

ABSTRACT. The review discusses methods for assessment aortic regurgitation using echocardiography
in accordance to the algorithm recommended by international associations. The possibilities for assess-
ment the severity of aortic regurgitation using different (pulsed-wave, constant-wave) Doppler modes by
quantitative parameters: the area of the effective orifice, volume and fraction of regurgitation are consid-
ered. Additional parameters for assessing the left ventricle are given, including stress-echocardiography
to identify symptoms that are absent at rest and assess the contractile reserve of left ventricular.

KEY WORDS: aortic regurgitation; echocardiography; effective regurgitation orifice area; volume
and fraction of regurgitation.
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BBEIEHUE

PacnipocTpaneHHOCTb aopTalIbHOM peryprura-
uuu (AP) B momymsimuy JOCTaTOYHO BBICOKA: MO
orieHKam uccrnenoBanus Framingham Heart Study
(2011), B kotopoe ot 6osee 3500 manueHTos,
4acToTa BCTPEUaeMOCTH MOpoka coctaBuia 13%
Cpeau JIUI] MY>KCKOro noJjia u 8,5 % cpelin )KeHILUH.
Hecmotps Ha To utOo B Bo3pacte moioxe 70 jer
BEpOSITHOCTH 00HapykuTh AP He mpesrimmaer 1%,
y JIUI C BPOKACHHBIMHA aHOMAJIHSIMHA a0PTaIbHOTO
KJIallaHa W/WJIA KOPHS aOpThl, TAKMMHU KaK JIByX-
CTBOPYATHIN aOpTaJbHBIN KIIalaH, CHHAPOM Map-
(daHa, TaHHBIH TOPOK MOXKET Pa3BUTHCS HAMHOTO
paHbIIIe.

Oxokapauorpadusi MPeACTaBISIeTCS METOAOM
BBIOOpPAa KaK HEWHBA3WBHBIN, BOCIPOU3BOTUMBIN
Y JOCTYIHBIN JUAarHOCTUYECKUN MHCTPYMEHT IpHU
naTtosioruu aopraibHoro kiamnana (AK). CoBpemen-
HOMY CITEITHAIINCTY, 3aHUMAIOIIEMYCsl ITPOBEICHH-
€M /WM UHTEpIpeTaluei JaHHbIX 3X0KapIuorpa-
(hun, 11T KOPPEKTHOM OIEHKH TIOPOKa HEOOXOIMMO
YUUTHIBATh UMEHHO KOJIMYECTBCHHBIC MapaMeTphl
perypruTaiuyd B KOMIUIEKCE C JIOTIOJHHTEIbHBIMU
Ka4eCTBEHHBIMH KPHUTEPHSIMH ¥ KIMHHYECKUMU
nposiBneanssMu. Ocoboe BHUMaHWE TIPU HAJTHMYUH
AP HE00X0IUMO YIEIATH OIICHKE MOP(OIOTHH KOp-
Hs aopThl 1 AK ¢ mocienyommM onpeaeieHueM
pasmepoB JIK, ero reomerpun u (GyHKIHH.

NuHnA cpaweHnsa

O
Ny

HopMasibHbIA a0pTanbHLINA
KnanaH

[ByxcTBOpPYaThLIN
aopTanbHbIA

NMPUYNHDI, NPUBOJALIME K PASBUTUIO
AOPTATTLHOI HEJOCTATOYHOCTH,

1 BU3YA/IUSALIUA MOPDOJIOTMYECKUX
U3MEHEHUU NMPN IXOKAPIUOTPADUN

AoprasbHasi peryprutanus MoxKeT ObITh BbI3Ba-
Ha Kak IMEepBUYHOW MATOJIOTMEN MONYJIYHUU aop-
TaJbHOTO KJIallaHa, TAaK ¥ HapyLIeHUsIMHU T€OMETPUH
KOpHSI ¥ BOCXOJIAIIETO OTAeNa aopThl. B sxoHOMHU-
YECKH Pa3BUTBHIX CTpaHaX CKIEPOJEreHEpaTHBHbIC
n3menenus: AK mnpencraBnsior coOoit Hambonee
pacnpocTpaHeHHyto npuunny AP (okoso 2/3 cpe-
o1 Bcex mpuumH) [9]. Mopdonornuecku ckiepo-
nereHepatuBHble u3MeHeHuss AK mpu 3xokapau-
orpaduy BU3YAIN3UPYIOTCS B BUAE YTOJIICHUS,
¢ubpo3a M KaabIMHO3a MOTYIYHUH, KaK MPaBUIIo,
HauyMHas OT OCHOBAaHWH M 3aKaH4YMBas KpasMu I10-
nynyHud 1 obmactu komucceyp (puc. 1). K npyrum
3THOJIOTMYECKUM (DaKTOpaM OTHOCST peBMaTu3M (B
MIEPBYIO OYEpeab MOpPaKaeTcsi 00JacTb KOMUCCYP B
BUJIE CPAILLEHUI U Kpas IOJIYIyHUN, MOXKET BU3ya-
JIN3UPOBATHCS CUCTOIMYCCKUN TTPOTHO/CUCTOIIYE-
CKO€ pacroIoKeHUE MOMYIyHHH MO YIIOM JpyT K
IpyTy B MapacTepHAIHLHOM IPOAOIBHOM CEUCHHH)
n MHQEKIUOHHBIN SHAOKApAWT (BereTauuu, nep-
(doparuu, napaaoptaiibHbiid adcuecc). [IpuanHoi
aopTajJbHOM HEAOCTATOYHOCTU MOTYT OBITH TaKkKe
BPOX/IEHHBIE aHOMAJINH, KOTOPbIE BU3YaIU3UPYIOT-
Csl IIpU ABYXMEPHOM 3XOKapAauorpaduu, Takue Kak

Nepcopaunsa BereTauun

ke

WNHMOeKUMOHHbIN 3HOOKapAUT

KnanaH

CpalyeHvne CTBOPOK
no KOMMUCCypam

Oedopmauyns
yTonuweHune
CTBOPOK

PeBmaTunyeckasn
6onesHb cepaua

Ounnatauns KOpHA 1
OTCyTCTBME
KoanTauum CTBOPOK

CuHppoMm MapdaHa

KanbunHO3 Konbua ¢
pacnpocTpaHeHnem
Ha CTBOPKMW

CknepoaereHepaTUBHbIE
n3ImMmeHeHumnsa

Puc. 1. Bo3moxHbIe BapUaHTBI NOPAXKCHUS a0PTAJILHOI'O KilaliaHa, IMPUBOAAIINE K PAa3BUTUIO aOpTaJ’ILHOﬁ HEAOCTATOYHOCTH.
JI— neBoe KOPOHApHOEC MOJIYJIYHHUE; I1— IIpaBOC KOPOHAPHOE IMOJIYITYHUE, H— HEKOPOHAPHOC IOJIYIIYHUE a0PTAJIbHO-

T'0 KJIarmaHa
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npojanc (M30BITOYHBINA JHACTOIIMYECKUH IPOruo
MOJIYIYHUSI B CTOPOHY JICBOTO KEJYJI04Ka), OIHO-,
JIByX-, YETBIPEXIONYJIYHHBIA a0OpPTANBHBIN KiIamnaH,
MHUKCOMATO3HAas JIeTeHepalus U 3a00JIeBaHuUS COCIIH-
HUTEJIBHOW TKaHU (Hampumep, cuHapoM Mapdana).
Bo3MoXHbIC BapHaHThI TIOPAKCHUS AO0PTATBHOTO
KJIaraHa, MPUBOJISIINE K Pa3BUTHIO A0PTaJIbHOM He-
JOCTaTOYHOCTH, MTPE/ICTABICHBI HA PUCYHKE 1.

U3MEPEHUE KOPHAl AOPTbI N BOCXOJALIETO
OTAE/A AOPTbBI

KopeHb aopThI onpeiessieTes1 Kak 4acTh IPYIHON
AOPThI, MPOCTUPAOIIASCS OT A0PTAJIBLHOIO KOJIbIIA
JI0 BOCXOJIAIIEH aopThl. DTO KOPOTKAsl YacTh U~
HOM 2—3 ¢M, cocTosIIast U3 CACAYIOMUX KOMITOHCH-

TOB: (PMOPO3HOE KOJIBIIO A0PTAILHOIO KJIANlaHa, CU-
Hychl BanbcanbBbl 1 CHHOTYOYISIpHOE COETMHEHNE
(puc. 2). BHyTpeHHHE CTPYKTYpHl BKJIIOUAIOT TPH
CTBOPKH a0pTajJbHOIO KjamaHa B (opMe IMOIyiy-
HUW, TPU MEXKCTBOPUYATHIX TPEyrojpHUKa ['enHiie u
TPHU KOMHUCCYPBI (JIMHUU COIIPUKOCHOBEHUSI CMEXK-
HBIX CTBOpPOK). CBOOONHBIE Kpas CMEXHBIX MOTY-
JyHUH B 3aKpbITOM IOJOXEHHM OO0pasyloT 30HY
KOAITallK, 3aHUMAIOIIYIO IJIONaAb OT KOMHCCYP
K LIEHTPY CTBOPKU. AopTallbHasi perypruTamus sB-
JSIeTCsl  CIEACTBUEM HEJOCTAaTOYHOH KOoamlTaluu
NOYAYHUH Ha (OHE MaTOJIOTHYECKHX W3MEHEHUI
cTpyktypsl AK wn/winm mpoKCHMaJbHOTO OTAENa
AOPTHI.

Cormacuo pexomenganmsiMm ASE (2015, Tabm. 1),
ESC/EACTS (2021) u cormacuTensHOro IOKYMEHTa

Puc 2. HM3mepeHne aopThl 1 a0pTaNBHOTO KostbIla. CxeMa (BBepxy, B3ATO ¢ n3meHeHusiMu 13 ASE/EACVI 2015), sxorpamMe! (BHU3Y).
AK — aopranpHblii knamad; Ao — aopta; JOK — neBsiif sxemynouek; JIIT — neBoe npencepaune; [1XK — mpaBsiii xemymodex

Ta6nuna 1
Pasmepsi aopTsl B HopMme (Lang R.M. et al., 2015)
MyKurHBI JKenmunel
[loka3arens
pasmep, cM pasmep/IIIIT, cm/m? pasmep, cM pasmep/IIIIT, cm/m?
Kounbrio 2,6+£0,3 1,3+0,1 2,3+£0,2 1,3+0,1
Cunycsl Banbcaibbbl 3,4+0,3 1,7£0,2 3,0+0,3 1,8£0,2
CHHOTYOYIIIpHOE COSIMHEHNE 2,9+0,3 1,5+0,2 2,6+0,3 1,5+0,2
Bocxomsmuumii oTmen 3,0+04 1,5+0,2 2,7+£0,4 1,6+0,3
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EACVI/ESC (2023), n3mepeHue KOpHI U BOCXO-
JSIIIEro OTeNa aopThl MPH ABYXMEPHOH 3XOKap-
IOTpa(uH BRITIONHSACTCS Ha YPOBHE PUOPO3HOTO
KOJIbIIa, CHHYCOB BanbcaiabBbl, CHHOTYOYISPHOTO
COCJIMHCHHS U BOCXOJSIICH aopThl M3 IMapacrtep-
HaJLHOTO MPOAOIHHOTO CEUEHHUS B KOHIIE TUACTO-
JIBI «OT HAPY>KHOTO Kpast 10 BHYTPEHHETO Kpasi», 3a
WCKITFOYEHUEM TUaMeTpa KOJbIla aopThI, KOTOpOe
H3MepsIeTCs B CEPEeJUHE CUCTOIbI, «OT BHYTPEHHE-
ro Kpas J0 BHYTpPeHHETo Kpas» (puc. 2, tadm. 1)
[1, 2,4, 11]. PekoMeHI0BaHO PacCUUTHIBATD UHICK-
CHpOBaHHbBIC 3HAYCHUS pa3MepoOB AOPThI, 0COOCH-
HO y TAI[UEHTOB C OOJBIION ¥, HAIPOTUB, MaJjon
IJIOMAapI0 ToBepxHOCTH Tena [5, 12]. CommacHo
EACVI (2017), namekc pa3Mepa KojbIia a0pTHI B HOP-
M€ JIOJDKEH COCTaBIATh < 1,4 cM/M?; HHIICKC IMamMeTpa
A0OpTHI HA YPOBHE CUHYCOB Banbcanbeel —< 1,9 cm/m?
y MyxunH, <2,0 cM/M? Y JKCHIIMH; UHACKC CHHOTYOY-
JISIpHOTO coemuuenust —< 1,7 cM/M?; HHIEKC pasMepa
BOCXOAIILIETO OTAena aopThl —<1,7 cM/M* y MyxX-
unH, <1,9 cm/M? y sxeHuH [3].

NCNoO/b30BAHUE JOMIVIEPOBCKOI0 PEXXUMA
M1 OUEHKW AOPTA/IbHOW PETYPTUTALIMK

Honmneporpaduyeckas oLEHKA CTEIEHU aop-
Ta’dbHOM peryprutanuu (AP) mpennonaraer wc-
MT0JIb30BAHHME BCEX JOCTYIHBIX PEKUMOB JIOTILIE-
POBCKOTO KapTUPOBaHUA MO MPUHLHUIY «OT IPO-
CTOTO K CIIO)KHOMY».

B OompmmHCTBE cimyuaeB moTok AP merko Bu-
3yalu3upyeTcs B pexKUMe LBETOBOM JoNIIeporpa-
¢un 13 napacTepHaIbHOIO IPOLOJBHOIO CEUCHMUS
[0 JJIMHHOW OCH W/MJIM allMKaJIbHOTO MSITHKaMep-
Horo cedenus. [lotok AP mMoxeT OBITH IIEHTpAJb-
HBIM WJIH DKCLIEHTPUYHBIM.

bricTpas kauecTBeHHas olieHKa cTenieHu AP o
rpajalliy «JIErkas/TsDKelas» BO3MOXHA C IOMO-
LIbI0 BU3yaJM3allMU 30HBI KOHBEPI€HLUH IOTOKA
(30HBI MTPOKCUMABHOTO YCKOPEHHUS KPOBOTOKA),
KOTOpasi 0OTpa)kaeT YCKOpPEHHe KPOBOTOKA MO Mepe
NPUOTMKEHNS K PErypruTalliOHHOMY OTBEPCTHIO
U MMEEeT BMJ LBETHOH momycdepsl mepen oTBep-
CTHEM CO CTOPOHBI aopThl. Ecniu coOmioneHsl Bee
ycioBus (yBenauueHue Zoom, COBIAIeHUE HallpaB-
JIEHUS YJIBTPa3ByKOBOTO Jiyda U notoka AP, ycra-
HOBJICH cooTBeTcTByromuid (30—40 cm/c) mpenen
HaiikBucta nis mosydeHus monychepudeckon
(dbopmsl; puc. 3, @), pa3Mepsl 30HbI KOHBEPTEHITUU
KOPPENUPYIOT C BEINYMHON KPOBOTOKA Ha YPOBHE
perypruTantHoro orsepctus. Yem Oomblue 30Ha
KOHBEPTEHIINH, TEM TsDKEJIee CTeTIeHb aOpTaIbHON
HEJOCTAaTOYHOCTH, U Ha00OPOT, IPU HE3HAYUMOH
peryprutanyy OHa MOXET BOBCE HE BHU3yaJIH3H-
poBatecsi. IlpumeHeHne omucaHHOro croco0a
OorpaHMYMBaeTCsl MHOTOCTpYHHOI AP u ncxonHbI-

My n3MeHeHusIMU AK, mpensTcTByIONIMMH ONTH-
MaJbHOW BU3yaJIH3aIlii 30HBI KOHBEPTEHIINH.

JlocTaTrouHO HaJEXKHBIM [OKa3aTejleM, IpHU
YCJIOBHH yIAOBIETBOPUTEIHLHOTO KadecTBa W30-
OpakeHus, B TOM YHCIE U AJSl HKCICHTPUUECKOH
AP, saBnseTcs usmepenne Hambosee y3KOM dacTu
(«meilikn») crpyn — vena contracta (VC) u3 na-
pacTepHaJIbHOTO JOCTyNa MO JJIMHHON Oocu mpu
cTaHmapTHOM Tipenene HaitkBucra (puc. 3, 0).

ITokazarens VC <0,3 cM, Kak MpaBUiio, yKa3bl-
BaeT Ha Jerkyro creneHb AP, a VC>0,6 cM — Ha
TSOKEIIYI0 CTEIeHb aOpTalbHOW perypruTanuu.
JlaHHBI mHapaMerp, Hapsay ¢ NPOCTOTOM €ro
OTIpEJICNICHNs, TIPU YCIOBUU ONTHUMAIBHOTO Ka-
YecTBa M300pakeHUsl, COOTBETCTBYET AHAMETPY
OTBEpCTHs, Yepe3 KOTOPOE MPOXOJUT PETPOrpas-
HBIIM KpoBoTOK. [Ipm MHOrocTpyiHOHN peryprura-
LMW, a TaKXe Yy MalHMeHTOB C JIByXITOJIYTyHHBIM
AK opHo3HayHasi uHTepnpeTtauus 3HaueHuit VC
3arpynuena. Kpome toro, mpu Herspkenmoir AP
MTOTPENTHOCTh Jake B 2 MM MOXET NMPUBECTH K
OIMOOYHOM TPAKTOBKE TSDKECTH peryprutanuu. B
MIEPEUNCICHHBIX CUTYaIHsIX MOXET MTOMOYb M3Me-
penue VC B 3D-pexnme [12].

W3mepenne mupuHbI MOTOKAa Ha 1 cM HHXKeE
KJIallaHa W OTIpEeJIeIeHNe OTHOMICHUS NIMPUHEI T10-
TOKa K pa3Mepy BBIHOCAIET0 TPAKTa JIEBOTO JKeIy-
nouka (BTJIDK) B mpomonpHOM TapacTepHaIbLHOM
CEUYEHMH B CIydyae ILEHTPaJbHON OpUEeHTaINH I0-
TOKa MOXET CIYKUTh METOZOM TOJTYKOJINYECTBEH-
HOHU OLIEHKU cTeneHu TsbkecTtu AP: eciu paHHOe
3HaueHue <25%, peryprurtanus OOBIYHO JIerKas,
25-64% — cpenHeit creneHu,> 65 % — TsoKenas
(puc. 3, 6). AHaMOrNYHBIM 00pPa30M MOXKET OBITH
HM3MEpPEeHO OTHOIICHHWE IUIoImaau Mmoroka AP x
mwiomaau BTJIK B mapactepHanibHOM CEUEHUH O
KOpOTKO# ocu (puc. 3, 6) [12].

PasrpanndeHne TSXKENbIX W JIETKAX CTere-
Hell AP BO3MOXKHO C MOMOIIBIO peXUMa UMITYJIb-
CHO-BOJIHOBOU momruieporpadhun (PW) w3 mHan-
IPYAMHHOM 001acTH, KOTOPBII MO3BOJISET BHU3Ya-
JIU3UPOBATh CHEKTP PETPOrpagHOTO KPOBOTOKA B
Hucxondue aopre (puc. 4, a). B Hopme cnekTp
KpPOBOTOKa B HHUCXOJSIIEH aopTe W3 CylpacTep-
HaJIbHOTO CEYEHHS WMEeT KOPOTKYIO JIHACTOJIH-
4yeckylo oOpatHyro ¢asy. [lanamacronnyeckuii
PEBEPCUBHBIN KPOBOTOK B HUCXOJISIIEH aopTe CO
ckopocThio Oonee 20 cm/c, U3MEPEHHBIH B KOH-
1€ TNaCTOJBI, CBUACTEIHCTBYET, KaK IIPaBUiI0, 00
yMepeHHOU unu Tskeaoll AP, Torna kKak BBIsB-
JieHue JaHHOro (peHoMeHa Ha ypOBHE OPIOIIHOM
aopThl accouuupyercs ¢ Tsoxenoit AP [10, 12].
OTHOJIOTHIO OMMCAHHOTO SBJIEHHUA HE0OXO0IMMO
mughepeHIUpPoBaTh OT HAWYHS MMaTOIOTUYECKIX
BHYTPHUCEPICUHBIX COOOUmEeHNH (OTKPBITHIA aop-
TaIBHBIA TIPOTOK), apTEPUOBEHOZHOW (UCTYIIHI,
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Puc. 3. OueHka cTeneHy aopTajlbHOM perypruTaliy B pesKUMe [IBETOBOIO JAONIUICPOBCKOrO KAPTUPOBAHUS: d — 30HA MPOKCHMAaIIb-
HOT'O YCKOpPEHHsI KPOBOTOKa (00O3Ha4YeHa TEMHBIM IIYHKTHPOM); O — vena contracta (0003Ha4eHa OCNBIMU CTPEIIKaMH),
IIMPUHA BBIXOJHOTO TPAKTa JIEBOTO JKETyIouKa (KeNTasi CTpeNka) U MIMpHHA TI0TOKA aOpTallbHOM peryprutayu (KpacHast
MYHKTHPHAs CTPEJIKA); 6 — OIpeJieJIeHHe OTHOIICHYS IUIOIIA/IH TI0TOKA PEryprUTaly (JKENTHIH ITyHKTHP) K IUIOIIA I BEIHO-
CSIIIETO TPAKTA JIEBOTO XKEJIYJ0UKa B IIapacTepHaIbHOM CEUSHHH 110 KOPOTKOH ocH (Toiry0oil IyHKTHD)

)

a

504 m/s
101.44 mmHg
646 ms

2227 ms

2.3 m/s2

497 m/s
98.89 mmHg
521 ms

1798 ms

2.8 m/s2

= AR Vmax
AR maxPG
AR PHT
AR Dec Time
AR Dec Slope
AR Vmax
AR maxPG
AR PHT
AR Dec Time
AR Dec Slope

0
Puc. 4. Ouenka cTeneHu aopTajibHON perypruTaii B pexuMe UMITYJIbCHO-BOJHOBOM U MOCTOSIHHO-BOJIHOBOH JOMIIIEpOrpa-
(uu: g — noKanus peTPOrpaHOro MaHANACTOIMYECKOTO KPOBOTOKA B HUCXOAAMIEH aopTe, 0,27 cMm/c; 6 — onpeeneHue
BpEMEHH MoJycrajia rpaauenTa aasnenus, PHT

pa3pblBa CUHYCOB BanbcanbBbl WM JHCCEKLIUHU
AOPTHI.

[TonykonuuecTBEHHAs! OLIEHKA CIEKTpa caMoi
AP BO3MOXHa ¢ MOMOILBIO BPEMEHU 3aMEJJICHUS
CKOPOCTH CTpyH (BpeMeHH ToJTycraja rpajineHTa
napieHus, pressure half time, PHT, puc. 4, 6) u3
anuKaJIBHOTO J0CTYIIa, peke — B IapacTepHalb-
HOM CE€YEHUH, Npu dKcueHTpuuHoi AP [12]. PHT
OmpeeisieTcsl ¢ MOMOIIbI0 MOCTOSIHHO-BOJIHOBO-
ro JONIIJIEPOBCKOTO PEKUMA 10 HAKIIOHY JIOMILIe-
poBckoro cnekrpa AP Ha NpoTsHKEeHUU TUACTOIBI.
bricTpoe CHUXEHUE CKOPOCTH MOTOKA YKa3bIBAET
Ha OBICTPBIN TPUPOCT KOHEYHO-TUACTOIUIECKOTO
JIaBJICHUSI JIEBOTO >KEJIyJl04Ka B CBSI3U C PETPO-
IpaHbIM TMOCTYIUICHHEM B HETO OOJIBIIOTO 00be-
Ma KpOBH U CBUJIETEILCTBYET O HAJTUYUH TSKEJION
AP. TlorpannuHpie 3HaYEHHS I paccMaTpHBa-

eMoTo nokaszarens cienyomue: <200 Mmc — 4
aerkoir AP,>500 mMmc — mus tsokeaou AP. He-
00XOJMMO OTMETHUTH, YTO AUACTOJIMYECKAS JIMC-
¢bynknus JIDK MoxxeT mpUBOAWTH K 3aBBINIECHUIO
PHT. Ha ¢one mpuema BazomuinararopoB PHT
yKopauuBaeTcs. PasrpaHuyeHue yMepeHHOHW U
TsDKeao AP naHHBIM CIIOCOOOM HE MpeaCTaBIIs-
€TCs KOPPEKTHBIM.

KOJANYECTBEHHAAl OLUEHKA TAXECTU
AOPTA/IbHOWN HEJOCTATOYHOCTH

KonnuecTBennas orenka TsokectH AP Mosker
MPOBOIUTHCS ABYMSI METOJaMU (IIPOKCUMAIBHOTO
YCKOPEHHUSI KPOBOTOKA M IO yPaBHCHHIO HETpe-
PBIBHOTO TIOTOKA) ¥ 0a3UpyeTCs Ha TPEX OCHOBHBIX
MoKa3aressax: miomanab 3Q(HEeKTHBHOTO OTBEPCTHUS
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peryprutaiimun  (EROA); o0veM perypruranuu
(RV) 3a cepaeuHslil IIUKI, KOTOPBIN XapaKkTepusy-
€T CTeleHb 00BEeMHOW Teperpy3Ku; (Qpakxius pe-
ryprutanuu (RF oTHOmIeHne o6bemMa aopTabHOM
perypruranmu, RV x ynapaomy o0wremy, SV man-
HOTO ITaITUCHTA).

B 11BeToBOM JTONIUIEPOBCKOM peXUME Haj OT-
BEPCTHEM pETypPrUTAIlH OTMEYAaeTCsl YCKOpEHHe
KpPOBOTOKa ¢ M3MCHEHHEM IIBETa Ha MPOTUBOIIO-
JIOXKHBIN TIpU TocTHxkeHuu npenena HailikBucra B
Buze noiycdepsl. g ycrnemHoi BU3yaau3anuu
TpeOyeTcsi yMmeHbIeHUEe mpeaena HaiikBucra B
nuara3one 25-40 cm/c. BaXHBIM SBISIETCS BBIOOD
CEUYCHUS, B KOTOPOM MOTOK PETyPruTalliy HAMPaB-
JIeH Ha JaT4uK, 0COOEHHO MPU SKCIEHTPUIHOU
cTpye.

Pamnyc (r, cM) 30HBI KOHBEPreHIIMH TPEICTaB-
nser coboit paccrosHue Mexnay VC moTtoka pe-
TypruTanuu (WJId CTBOPKAMH HECOCTOSITEILHOTO
kianana, ecin VC BH3yalIn3upoBaTh HE yIAeTCs) U
MEePBLIM U3MEHEHUEM Ha I[BETHOM JOMILICPOBCKOM
n300pakeHNN (CMEHA OKpAIIMBaHUs, puc. 5). 3Has
paanyc TOIXYYeHHOU moimycdepbl, MO)KHO BBIYUC-
JUTh IUIONIaJb H30CKOPOCTHOM MMPOKCUMAJIBHOU
noBepxHoctu (proximal isovelocity surface area,
PISA).

Nmess pmaHHBIE TUIOMIAAM TPOKCHUMAIBHOMN
HM30CKOPOCTHON mosycepsl, CKOPOCTH KpPOBO-
TOKa IPU 3TOM YpPOBHE C ydeToM mpenena Haii-
KBHCTa, MaKCUMAaJbHOH CKOPOCTH KpPOBOTOKA
perypruTamiy, MOXXHO pacCUUTaTh IUIOMIAdb
3(hPeKTUBHOTO PETYPTHTAIIMOHHOTO OTBEPCTHUS
(EROA, mm?):

EROA=6,28 -1V /V

max’

rJe r — paanyc U30CKOPOCTHOU moirycdepbl, MM;
6,28 — 2m; V_ — cKkopocTh, paBHas npezeny Haii-
KBHCTa, CM/c; V  — MaKkCMMajbHas CKOPOCTb
KPOBOTOKa PerypruTanuu, cM/c.

O6bem peryprurammu (RV, cm*) 3a KOHKpETHBI#
CEpACUHBIN LUKII ONPEACISICTCS IyTEM YMHOKEHHS
3¢ dexkTUBHON MJIOUIaN OTBEPCTHS HAa WHTErpal
JINHEHHOUM CKOPOCTH MOTOKA a0pTajbHOU perypru-
tauun (VT , puc. 5): RV=EROA - VTI .

DTOT METOJl IPUMEHHUM Y OOJBHBIX ¢ (PUOpHII-
JSUeH npeicepauii, B TaKUX CIydasx HEOOXO/Iu-
MO BBIUMCIATH CpeJHee 3HaueHne oObema MpPOK-
cuMalibHOU cTpyu u3 5 unu 10 mokaszareneil BBU-
Iy Koiie0aHUil MPOTOIKUTEIBHOCTH CEPIEeYHOr0O
nukia [12].

BaxkHo, 4TOOBI MakcHMajbHas CKOPOCTH IO-
TOKAa PErypruTaiud W Paguyc MPOKCUMAIbHOM
30HBl perypruTaiuu ObUIM M3MEpPEHBl B OJHY H
Ty ke (ha3y cepJedyHOro HuKiIa (B OXHO M TO K€
BpeMs, B amactony). OneHky panuyca (r) criemy-
€T IPOBOJUTH C 0COOOW TIIATEIBHOCTHIO, TaK KaK
mo0asi ommOKa TPU BBIYHCICHUU OylIeT BO3Be-
JeHa B KBaapar. YToObl OrpaHUYUTh PUCK TaKOH
OINOKH, CIEIyeT UCIIONb30BaTh (PYHKIINIO YBEIH-
yeHUs1 u3o0pakeHus (Zoom), BHIOUPATH JJISI BBI-
YHUCICHUS cpe/iHee apu(MEeTHIeCKOe MUHUMYM U3
IISITH MOCIIEA0BATEIbHBIX U3MEPEHUI U 10OUBATh-
csl BU3yaiu3aluu nonycdepudeckoil Gpopmsl mo-
Toka. M3 orpaHWYeHH TakXe CIeIyeT OTMETHUTh
CIIO)KHOCTb M3MEPEHHsI I' MPH MHOKECTBEHHBIX
MMOTOKaxX, 3HAYMMOM KaJbIIMHO3€, SKCIEHTPUIHON
CTpy€ aopTaJIbHOMN perypruTanu.

[Ipu nerkoii aopranbHoit peryprutanuu EROA
cocrasisieT meHee 0,10 cm?, RV — menee 30 mi;

r

EROA 0,2 cm?

RV 52 mn

Vmax 4,94 m/c |
VTI 289,7 cm

Puc. 5. U3mepenue panuyca nomychepsl 1 HHTErpata CKOPOCTH KPOBOTOKA a0pTaIbHOU peryprutanuu MmetonoM PISA s onpe-
neneHus mwiomany sgdexkruBHoro perypruranuonaoro otsepetusi (EROA) u o6bema aopransHoit peryprutanuu (RV)
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a npu TspKenoil aopranbHoi peryprutanuu EROA
npeseimaer 0,30 cm?, a RV — 60 mut.

Jpyroii MeTox OIeHKH 00beMa perypruTanuu
OTIMpAeTCs Ha ypaBHEHHE HENPEPHIBHOTO IOTO-
ka. Ilpu aopTanbHOW HETOCTATOYHOCTH OOBEMBI
KpOBH, MPOXOJSIIUE Yepe3 a0pTaJbHbIN KianaH B
CUCTOJIy ¥ MUTPaJIbHBIH KJIallaH B IUACTOIY, HE SIB-
JA0TCs oguHakoBbIMU. [ onpenenenus EROA
n RV 10 ypaBHEHHIO HENPEPBIBHOCTH IIOTOKA
HEOOXOIMMO M3MEPHUTh THAaMETPHI U OTNpPENeIUTh
WHTErpajbl JIMHEHHON CKOPOCTHM KpPOBOTOKA Ha
YPOBHE KOJiblla MUTpaJibHOTO KianaHa u BTJIK.
st orieHKH 00beMa TPaHCAOPTAIBHOTO CHCTOJIH-
4yeckoro moroka usmepsercs auamerp BTJDK u
HHTErpaj CKOPOCTH ITOTOKA, a JJIsl OUEHKU TPaHC-
MUTPAJIBHOTO JAMACTOJINYECKOr0 MOTOKa M3Mepsi-
eTcsl THaMeTp MUTPAIBHOIO KOJIbIIA U MHTETPaJl
CKOPOCTH MOTOKAa B PEKHUME HUMIYJIbCHO-BOJIHO-
BOIO JOMILIEpA.

VYpomeHHo 00beM KPOBH, MPOXOASIINI Ye-
pe3 m0oe OTBEpPCTHE, MOXKHO TIPEICTABUTH
KaK IPOU3BEACHUE IUIOWIAAU 3TOr0 OTBEPCTHUS
Ha WHTEerpajg JMHEWHOW CKOPOCTH KpPOBOTOKA.
OO0BbeM peryprutanuu MojJyqaeTcs ¢ MOMOMIBIO
BBIYUTAHUS 00beMa KPOBH, MPOXOMSILEro Yyepes
COCTOATENBHBIN KJIanaH, u3 o0beMa KpoBH, Mpo-
XOJISIIIET0 Yepe3 HEeCOCTOATENbHBIN KiamaH, 1o

dhopmyiie:
RV (cm)=(0,785xD?, X VTL

xD?, X VTI

)— (0,785

MK) il

rie Dy — JAMaMeTp BBIHOCSIIErO TpakTa Jie-
BOro skemymouka, cM; VTI - — WHTEerpam cko-
POCTH KPOBOTOKAa B BBIHOCSIIEM TPAKTE JIEBOIO
Kenynouka, cm; 0,785 — w/4; D, — nmamerp
MHTpaIbHOro Kojbla, cm; VTI - — wuHTerpan
TPAaHCMUTPAJIBHOTO KPOBOTOKA Ha yPOBHE KOJIBLA.

CrnenyromuM MoKa3zarejaeM, CBUACTENbCTBYIO-
oM 0 TsbkecTd AP, MoxkeT OBITH MpencTaBlIeHA
(dpakuus perypruTanmn:

FR (%)=RV/SV,__ .,

rne RV — o0wvem peryprutanuu; SV
=(0,785xD?, . - VT .0

[Ipu MHOTrOCTpYHHON M 3KCLEeHTpUuecKkord AP
JAHHBIA METOJ CIY>XUT OIHHMM H3 CaMbIX BOC-
Mpou3BOANUMBIX. [Ipu coueTraHuu aopTajbHON U
MUTPAJIBHOW pErypruTauuu, a TakKe NpHU 3HAYU-
TEJIbHOW CTENEHH KalbI[MHO3a MUTPAJILHOTO KOJIb-
11a, BMECTO MPUBEJIEHHbIX NMoka3aTeneid Ha MK wuc-
MOJIb3YIOTCSI U3MEPEHUS, MMOJIYUYECHHbIE HA YPOBHE
MyJIbMOHANIBHOTO Kianana [10].

Kputepun oTHeceHHs XPOHHUUYECKOH aopTalib-
HOU peryprutranuud K TOH WM HHOM CTEIeHU
MIpeCTaBIICHBI B TaOIHUIIE 2.

BTIK

TEMOAUHAMUYECKOE BANAHUE
N NMOKA3ATE/IN JIEBOTO XKE/TYI04KA
NPU AOPTA/IbHOW PETYPITUTALINNA

Tspxemast Xxponndeckass AP oka3pIBaeT 3HAUYHU-
TEJIbHOE T'e€MOJUHAMHUYECKOE BIMSHUE, B MEPBYIO
ouepenr Ha JeBwd xkemynouek (JIXK) B Bume mo-
MTOJTHUTEIHFHOW 00bEMHON Harpy3KH, KOTOopas pas-
BHUBAETCS MOCTETICHHO M HOCUT HEOOpaTUMBINA xa-
paxtep. Tak, Ha pucyHKe 6 Mpe/icTaBlIeHbI JJaHHbIE
nanuenTa b., 72 net, ¢ aunartanueil KOpHA aopThl,
TSOKEJION aopTalibHOM peryprutaiveid u auiiara-
nueit JDK. ITo manHBIM HcCaenoBaHU OTMEUECHO,
YTO WHACKC KOHEYHOTO CHCTOJMYECKOTO o0BheMa
JDK>45 mu/m?, onpeniesieHHbI# 3X0oKapanorpadu-
YEeCKH, W/MIU 3HAYCHHE KOHEYHO-IUACTOINYECKO-
ro oovema JIDK>246 mi ¢ @B >33 %, nonyueHHoi
¢ nomoubo MPT, acconuupoBaHsl ¢ yXy/ALIEHUEM
KIMHUYICCKOTO TeUeHUs 3a0omeBanus [11].

[loporoBeie 3HaueHus, pexomeHxyembie ACC/
AHA (2022) kak noka3aHusi K BMEUIaTeNbCTRY y Oec-
CUMITOMHBIX ALUEHTOB C TshKeI0ol AP, BKIIIOYAOT:
OB JIK<50%, KOHEYHO-CHUCTOMUYECKUI auaMeTp
JDK>50 MM wimu ero uHIeke > 25 mv/m? [4].

VY nanueHToB 0e3 CUMIITOMOB, IIPU3HAKOB TSXKE-
noit AP w/nmm mucdyukmmm JODK Heobxomumo Tima-
TeapbHOE HaOmoneHue. llporpeccupyroiee yBe-
nuaenne JOK mpu HabGmronmeHWy B TUHAMUKE WU
CHIDKEHHUE ero (PyHKINU Y OECCUMITTOMHBIX ITalld-
€HTOB, HE JIOCTUTAIOIINE MPUBEICHHBIX 3HAYCHHIA,
MOTYT TAKX€ CIYXKHUTh [OKa3aHHEM Ul IpOBeJe-
HUSl XMPYPTUYECKOro BMeIaTenscTBa [6]. OneHka
ro0ansHOM pogonasHON Aedopmannu (GLS) ¢ mo-
IpaHUYHBIM 3Ha4eHueM 19% MoxeT OBITh IoJe3-
HOM J1J1s1 BBISIBJICHHSI CYOKITMHUYECKON TUCHYHKIIUN
JIK y nauueHToB ¢ yMepeHHOH U Tsokenoil AP nipu
JIMHAMHYECKOM HaOJNIOACHUU IS CTpaTh(UKaIuu
pucka [2].

Crpecc-axokapauorpadusi, HECMOTPSI Ha HEKOTO-
pbIe OTpAaHWYCHUS, MOXKET OBITh HCIONB30BAHA JIJIS
OLICHKM KOHTpakTuibHOro pesepra JUK, msmenenus
00BEMHBIX MMOKa3aTeseil B OTBET Ha (PU3MUCCKYIO Ha-
TPY3Ky, UCKIIFOUEHHS WIIEMHH MHOKap/a Kak y Oec-
CUMITTOMHBIX JIUII, TAK U Y MAIIUEHTOB, MPEIbBIISIO-
X kaao0s! [7]. TlosBIeHHEe CUMITTOMOB BO BpEMsI
Harpy304HOro TecTa y MalUeHTOB C Tsbkenod AP u
OTCYTCTBHEM CHMIITOMOB B TIOKOE CITY>KHT HeOnaro-
MIPUSTHBIM TIPOTHOCTHYECKMM (hakTopoM. Bermmuraa
n3meHenust OB u ynapaoro oobeMa Ha hoHe Harpy3KH
OIIPENEIISIETCS. HE TOJILKO COKPATUTEIbHBIM PE3EPBOM
muokapaa JOK, crenensio ero neperpy3ku 00beMoM,
HO TaKKe M BbI3BAaHHBIMH (PU3MYECKOM Harpy3kon
W3MEHEHUSIMH TIPEIHATPY3KH U Tepr(epuaecKoro
conpotusieHud. OTCyTCTBHE COKPaTHUTEIBHOIO pe-
3epBa, onpenernsiemoe kak cHmkernne OB JDK ra 5%
py (PU3MYECKON HArpy3Ke, 3HAYMMO KOPPEIHPOBAIIO
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Tabnuua 2
Ouenka cTernenn TshxkecT aopransHoit perypruranun (ESC/EACVI, 2022)
Kaace Jlerkas Ymepennas Tsixenas
Momcaace Jlerkas Jlerkasi/ymepeHHas Ymepennas/Taxenas Tsaxenas
A (1nmm1+) 2uau2+) B uau3+) (4 unu 4+)
KayecTBeHHBIE apamMeTpbI
N3menena / nponarc / V3meHeHa / OTpbIB /
Mopdomnorus Hopmanbhast / Hopmanbhas / Jp 2/ oTp
N HeOoIbIOI HedeKT OonpuIol gedext
nosynyauit AK HW3MEHEHA HW3MEHEHA
KOaTTaIux KOANTaIIH
. . [Hupoxnit
Manas npu . [Mupoxuil neHTpaabHbIN .
[lInpuna noroka B [ToTok cpenneit LIEHTpaIbHbIN IOTOK
LEHTPaILHOM TIOTOK WJIM BapHaOeIbHbIe
BTJIX B AK LIUPUHBI WM BapuadenbHbIe
MIOTOKE 9KCIEHTPUYHBIE TOTOKH

OKCUECHTPUYHBIC TOTOKH

30Ha KOHBEPIeHLIUHU B OrcyTcTByeT /

. paHHel auacroie
B HUCXOJAIICH aopTe

Cpennero pa3mepa Cpennero pa3mepa Bonbmas
JIK OYeHb MaJast P p P p p p
[InoTHOCTH TOTOKA B
Crnabas [TnorHas Ilnornas ITinoTHas
CwW
Perporpannsiit . . o
. Koportkuii, B . TTanguacToanveckuii, [NanauacToNMYECKHiA,
JMACTOJUYECKUN ITOTOK Cpennuit

co ckopocThio 10—20 cMm/c | co ckopocThio>20 cMm/c

HOJIyKOJ"(l‘leCTBeHHLle mapamMeTpbl

VC, Mm <3 3-6 3-6 >6

ﬁ’;ﬁg‘; E%Tﬁ);?% <25 2545 46-64 >65

g?ﬁ;gg"a [ CSA <5 5-20 21-59 >60

PHT, mc >500 200-500 200-500 <200
KosinyecTBeHHBIE TapaMeTPbI

EROA, cm? <0,10 0,10-0,19 0,20-0,29 >0,30

RV, mn <30 30-44 45-59 >60

FR,% <30 30-39 40-49 >50

Janusie MPT

FR,% | <30 | 30-39 | 40-49 | >50

Pazmep JIK

Pa3zmep JDK | Hopma | Hopwma / yBenuuen | OOBIYHO yBEIHUCH | OOBIYHO yBETHUCH

Ilpumeuanue: AK — aopranbubiil knanan; BTJDK — BeiHOCSmMEA TpakT jieBoro skemynouka; JIK — neBwii xkenynodex;
MPT — marautHO-pe3oHancHas Tomorpadus; LIJIK — mBeroBoe nommiepoBckoe kapTupoBanue; CSA — rmiomans nomneped-
Horo cedenns;; CW — moctosHHO-BonHOBas gommieporpadus; EROA — mnomans 3¢ ekTHBHOTO 0TBEPCTHS PETYPrUTAINH;
FR — ¢pakunms peryprurannu; PHT — Bpems monycnaia rpaguenTa nasieHus; PW — uMmynbcHO-BOTHOBas nomrieporpadus;

RV — 06wem perypruranun; VC — vena contracta.

C YacTOTOH JICKOMIICHCAIIMU TIOCIIE XUPYPTrUUSCKOro
BMEIIATENTLCTBA M MOXKET CITYXKHUTh OCHOBAHHEM JIJIsI
OTKa3a OT OIEpPaIMH B MOJTb3Y KOHCEPBATUBHOTO BEIC-
HUS JaHHBIX namueHToB [10]. JlanHbie coBpeMeHHO
JIUTEPATyphbl TI0 STOMY BONPOCY HEMHOTOUUCIICHHBI,
WCCIIENIOBAHUS 3HAYCHUH CTPECC-TECTOB y OecchM-
MTOMHBIX MAIMEHTOB C TsHkeNol AP mpoomkaroTes.

MHTETPA/IbHBIN NOIX01 B OUEHKE CTENEHN
AOPTA/IbHOW PETYPTUTALIMN

Kaxpiit 13 criocoO0OB ompeneieHus: CTEIeHU
TspkecTu AP mMeeT cBou mpeumyliecTsa U orpa-

HUYEHUS, TTO3TOMY JKCHEPTHI B PEKOMEHIALMSIX
ASE (2017), ESC/EACTS (2021) u ESC/EACVI
(2022) mpennaraioT MCMOIB30BATh KOMILIEKCHBIM
[OAXO[l, ONMpPAasCh Ha MEPBUYHOE pa3rpPaHUYCHUE
nerkoit u tsxkenont AP (puc. 7) [8, 11, 12].

B ToMm ciydae, korma AP mo pesymbratam mep-
BuuHOi onenku (VC, HampaBieHuE CTpyH, pas-
meper monoctu JOK, PHT, 3oHa koHBepreHimwy,
cnexTp noroka B CW) MoxeT ObITh cpa3y OTHECeHa
K JIETKOM WIH TSDKEIOW, JalbHEHIINEe U3MEPEHUS
HeoOs3aTeNbHEIL. B cimydae ke, eciii Kakue-mmoo u3
MIEPEYNCIICHHBIX TapaMeTpPOB IMPOTUBOpEYaT ApPYyT
IpyTy, HEOOXOANMO KOJTMYECTBEHHO OLIEHUTH 00beM
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peryprutauuu (1okasareib 00beMHON Harpy3KH Ha  Kapaunorpadusi He MO3BOJISIET COCTaBUTh OAHO3HAY-
JOK) u EROA (xputepuit tsxkect AP), a Takke  Hoe mpejcTaBieHHe o TskecT AP uinm nmomyuen-
OLIEHUTh reMoAuHamuueckoe BiusHue Ha JOK (He  Hble JaHHbIE NPOTHUBOPEYAT KIMHUYECKON KapTHHE
yBenuueH/yBennueH). B Tex ciydasix, korga 9xo-  3a0oseBaHUs, PEKOMEHAYETCsl IPUMEHEHHUE JTOTION-

1 LVIDs 5.7 ¢cm
ESV(Teich) 162 ml
EF(Teich) 44 %
ESV(Cube) 188 ml|
EF(Cube) 54 %
9%FS Y

SV(Teich)
SV(Cube)

AR Rad
AR Als.Vel 056
AR Flow 151.94 ml|

LIES
LVEF MOD A4C 48 %
SVMOD A4C 170 ml

2 LVLs A4C 9.9 em
LVESV MOD A4C 181 ml

1 LVLd A4C 9.9 am| ©
LVEDV MOD A4C 351 mlf"

.'————-—"""‘;’F

Puc. 6. DxorpamMMbl malMeHTa ¢ aHEBPU3MOM KOPHS M BOCXOMSILIECH aOpPTHI U TSHKEION aopTanbHOU peryprutanueil. Konedno-
JMACTONMYECKUH pa3Mep JIeBOTO XKeTyaouka — 74 MM, KOHEYHO-CHCTOINIECKUH pa3Mep JIEBOTO KeIygouka — 57 MM,
KOHEYHO-THACTOINIECKUI 00beM JIeBOro xeayaouka — 351 mu (MHIeKe K uiom@any moBepxHocTu Tena 185 mu/m?),
KOHEYHO-CUCTOIHYCCKHIA 00beM JIeBOro Kemyaouka — 181 mMir (MHAEKC K II0Maan MoBepxXHOCTH Tena 95 mi/m?). Dpak-
ust BeiOpoca cHmxena (LVEF 48 %). [TapameTpsl, cBuAETeIbCTBYIOMNE O TSHKENIOH aopTanbHOM peryprutanun, — PHT
253 mc, EROA 0,5 cm?, RV 112 mn
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HHATEIBHBIX MeTomoB obciemoBanus (YII OxoKI
umu MPT) [9].

SAK/TIOYEHNE

Takum oOpa3oM, 3xokapauorpadus IMpencTaB-
JsIeT cO00M HaNEKHBIA U BOCTIPOU3BOANMBINA METO]]
KOJINYECTBEHHON OLICHKU ao0pTajlbHOM peryprura-
UM U €€ TeMOAUHAMUYECKUX TOCaeICcTBUi. B 3Xx0-
KapauorpapuIecKor OICHKE CYXKICHHS O CTCTICHU
AOPTAILHOM PErypruTanuy HeOOXOIUMO ONUPATh-
Cs1 Ha KOMIUIEKCHBIA TIOJXOM, O0sI3aTeIbHO C yde-
TOM KOJMYECTBEHHBIX KPUTEPUEB, MO3BOJISIOLINI

MIEPBUYHO Pa3rpaHUYUTH JIETKYIO W TSKEIYI0 aop-
TaJbHYI0 PETYPrUTAIUIO, YTO SIBISICTCS BaXKHBIM C
TOYKH 3PEHUS TAKTUKH: XHPYPTUUECKOTO MM KOH-
CEPBAaTUBHOTO (OTCYTCTBHE TSDKEIBIX (DU3MUECKUX
Harpy3oK, IUTUTENIbHAS TOJICPKKA BBIHOCIUBOCTH
JIEBOTO YKENyJ0ouKa, 3allluTa OT Pa3BUTHS Cepiecd-
HOM HEAOCTAaTOYHOCTH, KOPPEKIUS COIyTCTBYIO-
e TUIePTeH3UH | T.J.) JICICHHS.

[OMOAHUTE/IbHAAL UHPOPMALIUA

Bxuaa aBTopoB. Bece aBTopbl BHECIH CyI1I€CTBEH-
HBIA BKJIaJ B pa3pabOTKy KOHIICHIIMH, MPOBEICHHC

AopTanbHas
peryprutauus (AP)

/ BoamoxHo, nerkas AP:

KayecTBeHHbIe KpuTEpUM
* Manbii LueHTpanbHbIi NOTOK.
* PeTporpagHbIi AnacTonmyeckuin noTok
B HUCxoasLen aopTte <20 cm/c.

MonykonnuyecTBeHHbIE KpUTEPUU
*VC <3 mwm.
* WwpwHa ctpyw/pmametp BT JIXK <25%.
* Mnowapak ctpyw/anametp BT JIK <5%.

* PHT >500 mc.

CTpYKTYpHbIE KpuTEpumn
* JDK He yBennyeH

v

Bo3moxHo, Tskenas AP:

ayecTBEHHbIE KpUTEPUM
* «MonoTawas cTBopkay, 60nbLLON
JedekT koanTawuu.
* lnMpokwit LeHTpanbHbIA NOTOK.
* [laHamacTonnyeckuin NoToK
B HUCXOAALeN aopTe >20 cm/c.

MonykonnuyecTBeHHbIE KpUTEpPUK
*VC >6 mm.
* WupuHa ctpyw/guametp BT K >65%.
* Mnowagab ctpyw/anametp BT K >60%.

* PHT <200 mc.

@ N

TPYKTYPHbIe KpUTEPUM
* JX pemogenupoBaH/ysenuyeH

\

4{Bosmo>m-|o, ymepeHHas AP ]:

‘

{ KonuuyectBeHHas oueHKa

]
)

EROA <10 mm EROA 10-19 mm
RV <30 mn RV 30-44 mn
RF <30% RF 30-39%

EROA 20-29 mm EROA =30 mm
RV 45-59 mn RV 260 mn
RF 40-49% RF =50%

[‘ Ierkas AP ][ HerKaﬂlymepelr-u-laﬂ AP ][ Ymepel-u-;aﬂlmx(enaﬂ AP ] [ Taxenasn AP ']

Puc. 7. Anroput™ onieHkH TspKectn aopranbHoil peryprutanun (ESC/EACTS, 2021, ESC/EACVI, 2022). AP — aopranbHast
peryprutanyst; BTJIDK — BeIXonHO# TpakT steBoro xenynouka; JIXK — neBsiii sxemynouex; EROA — mnomans addex-
THBHOTO OTBepcTus peryprutanuu; PHT — Bpems nomycnana rpaguenta aasienus; RF — ¢pakuus perypruranny;

RV — o6wem perypruranmu; VC — vena contracta
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REVIEWS

HCCIIEIOBAHMS U TIOATOTOBKY CTaTbu, IPOWIH U OZO-
Opriy (PMHABHYIO BEPCHUIO TepesT IMyOIMKalueH.

KonuaukT unTepecoB. ABTOPHI AEKJIAPUPYIOT
OTCYTCTBHE SIBHBIX U MOTEHUHUAIbHBIX KOH(IMK-
TOB MHTEPECOB, CBA3AHHBIX C MyOIMKaINe HacTo-
SIIIEN CTAThU.

HUctounnk ¢uHaHCHpPOBaHUA. ABTOpPHI 3a-
SIBJISTFOT 00 OTCYTCTBWHW BHEITHETO (hMHAHCHPOBA-
HUS TIPU IPOBEICHUH UCCIIEI0BAaHUS.
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