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[ lopok cepaLa

CTOWMKOE OpraHM4ecKkoe MopaXxeHme
KAQMaHHOIo annapaTa Bbi3bIBalOLLEE
HapylleHne reMOAMHaAMMKU

COYeTaHHbIN - | KAamaH pasHble MopaKeHs
KOMOVHWPOBAHHbIM pa3Hble KAaMaHbl



Tricuspid valve

Mitral valve

Aortic valve
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Left atrium
Pulmonary valve




pr—) Aerkme

AETrOYHbIE | cepaeqHbIi BoIBpOC U
BeHbl YAapHbIii 06bemM AEBOro U
AEroYHble
NpaBoro cepAua rnoYvTu
apTep OAMHAKOBbI

2. CpeAHUE AABAEHUA
OTAUMAIOTCS, NOTOMY YTO
CUCTEMHOE CONPOTUBAEHUE B 6

5 pa3 Bbllue

g

or aopTa U

S cMCTEMHbIe CMEreMH.,.e 3. MyALCOBOE AQBAEHME B MAAOM

> BEHbI >

= apTepuu Kpyre HMxe 13-3a Ay4uien

- noAaATAUMBOCTU
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9 NPaBLIA KEAYACUEK 25/0 ACBbIF KEAYAOUCK 120/0

[aX

[
AETOUHAR APTEePHA 25/8 aopta 120/80
cpeaHee B AGrouHOn apTepum |4 cpeaHee B ApTepuax 93
KANMAASDHI 7-9 KANUAARPLI: CKEAET <30

noueyHbie KAyboukm 45-50

AETOUHBIE BEHDI 5 nepudeprueckne BeHo <I5
ACBOE NPEACEPAUE <5 NPasoe Npeacepane 0

MPAAMEHT AABACHUA I5-5=10 rPAAMEHT AJBACHMUA 93-0=93




Aeticlogies of Single Valvular Heart
DiSeases in the Euro Heart Survey

43% 13% 32% 12%
100%

80%
Other

60% (] Ischaemic
[J Congenital

M Inflammatory
0
40% @ Endocarditis

B Rheumatic

20% [J Degenerative
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0%
MS
(lung et al. Eur Heart J 2003:24:1244-53)
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PeBMaTM3M

- Yaule Bcero |-3 HeaeAn nocAe b-reMoOAUTUYECKOro CTPEMTOKOKKA rpynmbl A
(bapUHIUT, OTUT)

- AeTU 5-15 AeT

- CHWPKAETCSl BEPOSITHOCTb MEHULIMAAMHOM

- AHTUTEAQ AT MEPEKPECTHYIO peaKkLmIo

- AVArHO3 MO KpUTepuamM AKoHca

| MUrpUPYIOWMM MOAMAPTPUT - KPYMHbIE CYCTaBbl MOKpacHeHWe 1 BOAE3HEHHOCTb

| SprTEMa KKYMaABHMK»
| Xopest - HEMPOW3BOAbHbBIE BbIYYPHBIE ABVIKEHMS B KOHEYHOCTAX
+ apTpaArvs

| peBMaTUUECKME Y3EAKM

| KapanT ' '
| |

+ peBMaTK3M paHee

+ PR yAAvHHEH '

+ CO> =

+ AEeMKOUMTO3
+ CPb

+ TemnepaTtypa
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DHAOKApAMT

NS AoAKeH MOAO3PeBaTbLCS B CACAYIOLLMX CUTYaALUAX:

|. HoBbIN cepAeUHbIN LLIYM peryprTaumm

2. DMboAMYEeCcKME CODBITUS HEN3BECTHOIO MPOMCXOXAEHMS

3. Cencnc Hen3BeCTHOro NPONCXOXKAEHMS (OCODEHHO, ecAn accoummpyeTcs ¢ 13, Bbi3BaHHbIM MHbeKLMEN)
4. Amxopaaka: Havboaee YacTbIv NpusHak M2*

NS caeayeT nopo3peBaTh, €CAU AUXOPaAKa aCCOLMMPYETCS C:

- BHyTpurcepaeUHbIM NMpOTE3HBIM MaTepraroM (HanpuUMep, MPOTE3MPOBAHHbIV KAAMaH, KAPAMOCTUMYASITOP,
MUMMAQHTUPOBAHHDBIN AEPUOPUAATOP, XMPYPruveckas 3anAaTka/MpOBOAHNK)

- ['lepeHeceHHbIM 12 B aHamHe3e

- ['lepeHeceHHON kAanaHHOM BoAesHbIo cepaLia Mam BII1C

- Apyrummn npeapacnoarawouive k 12 coctosHnammn (Hanpumep, UMMYHOAEDULIMTHBIE COCTOSIHMS, B/B BBEAEHME
AEKapCTB)

- [lpeapacnoAaralolLmMm 1 HEAABHO NEpPEHECEHHbIE BMELLATEABCTBA, CBA3AHHbIE C OakTepremMmen

- [ lp13HaKaMM 3aCTOMHOM CEPACYHOM HEAOCTATOUHOCTM

- HoBbIMM HapyLieHNAMM MPOBOANMOCTM

- [ TOAOXKUTEABHBIMU KYABTYPaMM KPOBK C TUMUUHBIMMK Kay3aTMBHBIMM BO3DYAUTEAAMM D AU MO3UTHBHbIE
CepoAormyeckme pesyAbTaTbl XPOHUYECKOM Ky-Anxopaaku (MUKPODBUOAOTMYECKNE AAHHbBIE MOTYT MPEALLIECTBOBATb
CePAEYHBIM MPOSBAEHMSAM)

- CocyAUCTBEIMM AN UIMMYHOAOTUYECKMMM MPOSABASHUAMM:

sMboAndeckme cobbiTus, NATHa PoTa, ToueUHble KpOBOM3AMAHKSA, MOPaxeHus Janeway, yseakn Ocaepa

- ®oKaAbHbIMU MAK HeCreLMUUECKMMM HEBPOAOTMYECKME CUMITOMbI 1 MPU3HAKM

- ['pm3Hakamm AerouHom aMOOAMM/MHOUABTPaLMM (MPABOCTOPOHHMI 1)

- [Nepudepunuecknmm abeuieccamm (MoyeyHble, ceae3eHouHble, LepebpabHble, BepTebpaAbHble) HEU3BECTHOM
3TUOAOTUM



Rputepumn Duke

Bonbmme kputepun

[onoxurensHas KynbTypa KpoBu mipu UD:

- TunmunbIe MHUKPOOPraHu3Mbl, COOTBETCTBYIOIINEC I/Ig, IMMOJIYUYCHHBIC U3 ABYX OTACJILHO B3ATBIX KYJIBTYP KPOBHU:
Viridans streptococci, Streptococcus bovis, rpynna HACEK, Staphylococcus aureus uiu BHeOOIbHHYHBINA SJHTEPOKOKK
MPU OTCYTCTBUU MEPBUYHOTO 04Yara MHQEKIIH;

- Mukpoopranu3msl, cOOTBETCTBYIoMIIEe 1D, mOTydYeHHbIE U3 CTA0MIBLHO MOJOKUTETLHON KYIBTYPBI KPOBH:

KaK MUHUMYM JIBE ITOJIOKUTEILHBIC KyJIBTYPhI KPOBH U3 00Pa3Il0B KPOBH, B3SATHIX C HHTEPBAIOM Ooblie 12 yacor
WM BCE TPH WK OOJIbIIE 4-X OTIENBHO B3SATHIX KYJIBTYP KPOBH (C IIEPBBIM H IOCIESTHUM 00pa3oM, OTYIeHHBIM

KaK MHHUMYM C HHTEpBaJIOM B 1 4ac)

- Ennanganas nonoxuTenbHast KynbTypa kKpoBH npu Coxiella burrnetti wimu tutp anturen IgG 1 daszsr > 1:800

[Ipu3Haku BOBIECUEHHSI SHIOKAPA
- I[losutuBHas g D DXOKIT

Bereranuu — abcriecc — HOBasi YaCTUYHAS HECOCTOSTEIBHOCTD IIPOTE3UPOBAHHOTO KiIallaHa
- HoBas xnanannas perypruranus

Maisle KpuTepuu
- [IpeapacmonokeHHOCTh: MPeapacIioNiararoline cepIieuHble COCTOSIHUS, HCIIONb30BaHNE HHBEIIMPOBAHHBIX MIPETIapaToB
- JIuxopanka: Temmeparypa Boime 38°C
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- CocynucTele siBIEHHs: OONbLINe apTepHaibHble SMOOIHH, CENITHUECKUE JIETOUHbIE HH(APKTHI, TPHOKOBBIE aHEBPU3MbI, BHYTPHUYEPEIHbIE KPOBOU3IIHSIHE
KOHBIOHKTUBAJIbHBIE KPOBOU3IUSHUS

- UmmyHOnOTHYECKHE SIBIICHHS: TIIOMepyaoHeppuT, y3enku Ocrepa, nsaTHa Pota, peBMaTouaHbIN GakTop

- MukpoOuoiornieckne Mpu3HaKH: MO3UTUBHAS KYJIbTYpa KPOBH, HO HET OOJNBIIOT0 KPUTEPHS UITH CEPOIIOTUIECKOTO MPU3HAKA aKTUBHOW MH(EKIINY ¢
BO30ynuTeNneM, COOTBETCTBYIOIMM MO

Juarnos 13 onpeneneHHbIi Ipy HATNIUH
2 GONBIINX KPUTEPHUEB, UITU

1 GompIIOro M 3 MaNBIX KPUTEPUEB, HITH

5 MaJbIX KpUTEPHUEB

Jwnarnos 113 Bo3MOKeH NpH HATMYNU

1 6ospmIoro M 1 Maxoro KpUTEpHUs, HIH

3 MaJbIX KpUTEpUEB




ESC | Guidelines & Surveys | Welcome to the ESC Clinical Practice Guidelines section

© www.escardio.org

Search the ESC...

EUROPEAN

SOCIETY OF Guidelines & Surveys

“ | Welcome to the European Society of Cardiology. Our mission: to reduce the burden of cardiovascular disease in Europe

You are here : ESC Web Site | Guidelines & Surveys | Clinical Practice Guidelines

Welcome to the ESC Clinical Practice Guidelines section
Access the full list of guidelines and derivative products for free

List Of ESC Practico GUIGOEINGS =*=* === =teesessssesatcsccscsassesessssstesosssssssssessssssssesesssssssssasssatsssssassssssnssasasasassssnsns

About ESC © Guideli aim to present all the relevant evidence on a particular clinical issue in order to help physicians to
weigh the benefits and risks of a particular diagnostic or therapeutic procedure. They should be helpful in
Guidelines Products © everyday clinical medical decision-making.

ESC Guidelines Publication

Schedule
Arterial Hypertension Guidelines
S T In addition to the Full text of the ESH/ESC Clinical Practice Guidelines on Arterial
Hypertension, discover the essential messages and Summary card. These two documents,
RESTC 0 designed to be helpful in your daily practice are now available
Access all the scientific resoures here!
Guidelines Congress o

e oBaBana

News

35 ESC Clinical Practice Guidelines

Highlight On Date Title Topic
2013 Diabetes, Pre-Diabetes and Car lar Diseases ped heart disease
with the EASD
2013 Stable Coronary Artery Disease (Management of) Chronic Ischaemic Heart Disease
(IHD)
2013 Cardiac Pacing and Cardiac Resynchronization Therapy Arrhythmias
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European Heart Journal (2012) 33, 2451-2496 ESC/EACTS GUIDELINES
doi:10.1093/eurheartj/ehs109

EUROPEAN
SOCIETY OF
CARDIOLOGY*

@) Guidelines on the management of valvular heart
disease (version 2012)

The Joint Task Force on the Management of Valvular Heart Disease
of the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)
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KAacc nokasaHu

Kaacc |

BmeluaTeAbCTBO MOAE3HO M 3PPEKTUBHO

Kaacc lla

COBOKYMHOCTb AQHHbBIX MCCAEAOBAHUI 1 MHEHWS 3KCMEPTOB CKAOHSIOTCS B CTOPOHY MOAE3HOCTM
N 3PPEKTUBHOCTM BMELLATEALCTBA.

Kaacc IIb

[1o MMeIWMMCS AQHHBIM M MHEHMIO 3KCMEPTOB MOAE3HOCTb U 3PPEKTVMBHOCTD BMELLATEABCTBA
YCTaHOBAEHbI B MEHbLLIEN CTeneHn (MeEHee OYeBMAHDI).

Kaacc Il

BMmeluaTeAbCTBO He MoAe3HO, He 3GdEeKTMBHO, U MOXET OKa3aTbCs BPEAHDIM.

YpOBEHb AOKA3aHHOCTM
A

AOCTaTOHHOG KOAMHECTBO AdHHbIX, MOAYHYEHHbBIX BO MHOTMX DAHAOMM3NPOBAHHbBIX
MCCAEAOBAHMAX

B

OrpaHI/lHeHHOG KOAMHECTBO AdHHbBIX A N3 OAHOTO PAHAOMNINPOBAHHOIO NCCACAOBAHWA, NAK
eue 1 APYrmx HEPAHAOMUM3NPOBAHHbBIX NCCAEAOBAHNI

C

OCHOBaHO Ha MHEHWM 3KCMEPTOB, OMMCAHMI CAyYaeB (case studies) MAM Ha MPUHSTBIX CTaHAAPTax
AeYeHMs.



Bonpochl, BO3HMKaloLLMe
Py OBCAEAOBAHUM MALMEHTA
nepeA ornepaumen Ha KaarnaHe

Tspxeroe AM MopaxeHue KaanaHa!

IMeeT AW MaumeHT CUMMTOMbI!

CBs3aHbl AV CUMMTOMbI C 3aD0AEBAHMEM!

Kakas oxmaaemas MPOAOAKUTEABHOCTb KM3HU M KAYECTBO KM3HWU!

[TOAYUMT AU MALMEHT MOAb3Y OT BMEWATEALCTBA B CPABHEHMI C €CTECTBEHHBIM TedeHnem?
Kakue xeAaHus naumeHTal

EcTb AM ycroBMS AR BMeLLaTEeAbCTBA!
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ObcaeAOBaHME MaLMeHTa

XKanobel

OUuUeHUTb CUMNTOMBI U COMYTCTBYIOLLYIO MAaTOAOMMIO

O6pa3s *M3HW - MPOrpeccMpoBaHNe M3MEHEHNIN B MOBCEAHEBHOM aKTUBHOCTU
MOTYT ObITb CYObEKTMBHDI

HapacTaHne cMMNTOMOB OObIYHO MOKa3aHWe K BMELLATEALCTBY

[laumeHTbl oTBEpraoLlme CMMNTOMbI HO MoAyvalolwme AeveHne no XCH cumTaloTcs
CYMMTOMATHYECKMMM

['lpodurAaKTHKA SHAOKAPAMTA M PEBMATM3MA M X 3PDEKTUBHOCTD
AHTVKOAryAAHTHas Tepanus

KAnHuuyeckoe nccaepoBaHme

3HauYMTeAbHaA POAb B AMArHO3e

OueHka TsxecTu

Tuxui Wym MOXeT OblTb BO BpeMs BblpaeHHOro nopoka npu XCH
lI3meHeHns B 3Byke paboTbl MpoTe3a

SKI

Pentren OTK

CBSA3bIBaEM C KAMHMKOM

YBEAUYEHME Pa3MEPOB CepALla

AErOYHbBIN COCYAUCTBIM PUCYHOK (MHTEPNpEeTaUMst OABILLKM)



ObcaepOBaHME MaLMEHTa (CTEHO3bI)

2XO KI

KAIKOHEBAA POAb

Table 4 Echocardiographic criteria for the definition
of severe valve stenosis: an integrative approach

TAXECTb M NMPOIrHO3

Aortic Mitral Tricuspid
stenosis stenosis stenosis

Valve area (cm?) <l.0 <1.0 -

Indexed valve area (cm?*m? BSA) | <0.6 - -

Mean gradient (mmHg) >40° >0 =5

Maximum jet velocity (m/s) >4.0° - =

Velocity ratio <0.25 - -
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BSA = body surface area.

*In patients with normal cardiac output/transvalvular flow.

®Useful in patients in sinus rhythm, to be interpreted according to heart rate
Adapted from Baumgartner et al'®

MNAOLLAAb KAAlNaHa — EE—
FPAANEHT CPEAHETO AABAEHUA

MaKCMMdAAbHAA CKOPOCTb NMOTOKA
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HeunHBa3zmeHbie MeTOAbI
Crpecc TecT
HE AAS MOCTAHOBKM AMArHo3a a

BOM/Tpeamna KT

06BbEKTUBHOCTb CMMMTOMOB

nomoraeT B cTpaTndmkaummn prcka AC

ornpeaeAeHmne 6e30MacHoOro YPOoBHsS GU3NUECKON aKTUBHOCTM

BaOM/Tpeammna DXOKI

MPY OAbILIKE OLIEHWTb YBEAUYEHWE PEryprTaumm MAM rpaaMeHTa AaBAEHMI
MPOrHOCTMYeckoe 3HadeHne aaa AS 1 MR

AobyTaMuH-cTpecc TecT
TAXKECTb 1 puck onepaumy npy AC co cHkeHHoM dyHKkumen AX

MPT cepaua
naoxas 2XOkapanorpaduyeckas BMU3yaA3aLms

obvembl [ XK u TP
OrpaHMYeHUss METOAR

MCKT
AS, KaAbLIMHATbBI aHEBPM3MA aopThl

TAVI

PeHTreHockonus
KaAbLMHO3
paboTa npoTesa

Buomapkepsl
B-type natriuretic peptide (BNP) = OK
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NHBa3mBHbIE MeTOADI
KopoHapHasa aHrorpadms

[lepea onepaumven

TspxeAas naToAormsa kaanaHos +

- NBC

MOAO3PEHME Ha ULLEMMIO

CUCTOAMYECKaA AMCOYHKUMA AXK

MY>UKHbl 6oaee 40 AET M MOCTMEHOMAY3a Y KEeHLLUMH
6onee | dakTopa pucka VIbBC

1C

MCCAEAOBAHME MPU BTOPUHYHOW MUTPAABHOW peryprutaumm
1C

ConyTcTByloWas NaToAorus
nepudepryeckmin aTeEpPOCKAEPO3
noyeyHast 1 NeyeHoYHas HEAOCTaTOUYHOCTb

XOBA

KOTHUTMBHbIE PACCTPOMUCTBA



Cxema npoekuun cepala Cxema npoekuun cepaLia
B MepeAHEeM MOAOXKEHUU B MEPBOM KOCOM MOAOXEHMM

»

e

ﬁ ﬁ
Cxema npoekuuu cepaua Cxema npoekuuun cepgua
B NeBoM GOKOBOM NONOXEHWK B NeBoM GOKOBOM NONOXEHUK
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MC

MOPOK CepALIa, NPV KOTOPOM CY>KEHWME AEBOTO
MPEACEPAHO-KEAYAOHYKOBOIO OTBEPCTUS CO3AAET
NPENSTCTBME AAS MOCTYMNAEHMS KDOBM M3 AEBOTO
NPEACEPAMS B AEBbIN XEAYAOUEK
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Aeticlogies o Single Valvular Heart
[DISeases in the Eure Heart Survey.

43% 13% 32% 12%
100%

80%
Other

60% (] Ischaemic
[J Congenital

M Inflammatory
B Endocarditis

B Rheumatic
L] Degenerative

40%

20%
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0%
MS
(lung et al. Eur Heart J 2003;24:1244-53)
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The mitral valve is
aorna damaged and
thickened so that
pulmonary when the left atrium

arenes o U contracts to push
\")‘- _ é blood into the left
pulmonary I ' ,‘ ventricle, the flow is
valve Y — . slowed down .
‘ ( (Q |
right atrium ) | \ s \ The |eft atrium has
V¢ | / to work harder to
N push the blood

& through the
/v damaged valve and
(7 \ enlarges as a
\ result.
\ aortic valve
tricuspid valve \j
'\\

left ventricle

right ventricle

THE HEART - MITRAL VALVE STENOSIS

L eee—— e EEEe——



*s Aortic Pressure
s Atrial Pressure
\ — Ventricular Pressure

-
4
’
’

-
P I
——d

(64 ww) sunssaiy

envdsd modou sigHHa Ladgomdu




KAMHMYecKkas KapTMHa

CTEMNeHb CYXeHMS OTBEPCTMS

BEAMUMHA FrPAAMEHTA AABAEHMS
BbIDQKEHHOCTb AETOYHOM TUMEPTEH3IMNM.

B 3aBMCMMOCTU OT NAOLWLAAM MUTPAABHOTO OTBEPCTUA BBEIACAAIOT HECK
cTeneHeu MUTPAABHOIO CTEHO3A.

AETKUW MUTPaAbHBIV CTEHO3

— naouaab oteepcTuma oT 2,0 cm2 oo 4,0 cm2;
YMEPEHHBI MUTPAAbHBIV CTEHO3

— NAOLLAAb oTBepcTMsa OT |,5 cm2 oo 2,0 cm2;
TSAXKEAbIM MUTPaAbHbIU CTEHO3

— naouwaab oteepctus |,0-1,5 cm2.

©
00
<
a
Q
O
=
X
O
a
©)
c
Qo
e
I
I
)
|_
()
a

O
©)
=
a
c

KpUTuyecki MMTPAAbHBIN CTEHO3
— NAoLLAaAb oTBepcTusa MeHee |,0 cm2.




Pulmonary vascular resistance will be
elevated in some patients causing a
significant pressure gradient between
mean PA and mean PV (or PCWP)

7 L
i PA PV
§ Pressure gradient
; across the mitral valve
] /
‘E’ /
e 7 ol
L RA RV LA P LV
()
e By
a1
S
3 /
[
Right heart pressures are elevated LA pressures are elevated
LV diastolic pressures

are normal or decreased

R — B ———




HU3Kkun MOK 1 Ba30OKOHCTpMKLMA

O1HOC M s wOd ALCOr OWas IO
PPN (AN OB [y )

Jhancrean
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e g STRETINTTS S .
mysCCuns

T
+ WYMbI peryprutaumm Ha TPEXCTBOPYATOM KrianaHe, kKnanaHe neroyHomn aptepum (Mpaxema-Ctuna)
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envdad miodou a1aHHa Ladgomdu




DXO-KI

YMeHblieHre naolaam mmtpaabHoro oteepcTus (N 4,0-6,0 cm2)
YBeAMYEHME AEBOIO MPEACEPAMS (N a0 4,0 cm)
PaclumpeHme npaBbiX OTAEAOB CEPALIA

[ loBbieHne pAaBAeHMA B [ DK (N 25 MM pT cT)
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HeaocTaTouHOCTb TK




OCAOKHEHMA MUTPAABHOIO CTEHO3a

HapyweHua putma cepalia (GOpUAAALMS MPEACEPAMM)
Tpombo3 Al

ApTepurarbHble SMOOAMN

OTek Aerkmx

/A\eroyHas rmnepTeH3us
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[ lokazaHma K onepaumn
MPU MUTPAABHOM CTEHO3€e

HeaocTaTouHocTb kpoBoobpatleHms [lI-IV NYHA.
YMeHblIeHWE MAOLAAM MUTPAABHOIO OTBEPCTUS MeHee |,5 cm2.
VBeAnyeHme rpaameHTa aaBAeHMsa Ha MK 6oaee |6 MM, pT. CT.

| — BoAbHbIe € 3ab0AeBaHMEM CEPALIR, HE MMEIOLLME OrPaHNYEHNI, OOblYHAS dU3MUecKas Harpyska

HE BbI3bIBAET OABILLKM, YTOMAEHMS MAM cepaLEebmeHns

Il — ymepeHHOe orpaHuyeHne $prU3nYeCcKon aKTUBHOCTH

MPW BEIMOAHEHMIN OObIMHOW BU3MUECKOM HArPy3KiM BO3HMKAET OAbILLKA

YTOMAAGMOCTb, CEPALIEONEHME MAM MPUCTYN CTEHOKapAUM, DOAbHbIE YyBCTBYIOT cebs KOMPOPTHO B MOKOE
[ll — BbIpaxkeHHOE orpaHuyeHne PU3NYECKON HarpysKku

MPW HE3HAUMTEABHBIX PUBMYECKMX HArPY3KaX BO3HMKAET OAbILLIKA, YTOMASEMOCTD,

cepaLebreHne, B COCTOAHMM MOKOSt KaAobbl OTCYTCTBYIOT

IV — HeBO3MOXHOCTb BbIMOAHATb AOGYIO PpU3MUECKyIO HarpysKy

6e3 AMCKOMPOPTA, CUMATOMbI 3aCTOMHOM CEPACUHOM HEAOCTATOUHOCTM OMPEAEASIOTCA AQXKE B MOKOE
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MWTpaAbHasA KOMUCCYPOTOMMUS

envded nsodou siqHHa Ledgomdu
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Symptoms
v | v
Yes No
Clto PMC High risk of embolism or
¢ haemodynamic decompensation
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< No Yes
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Y l No
Yes
= v
Cl or high risk
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% e Ne Symptoms No symptoms
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Cl to or unfavourable
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anatomical anatomical ) cm";f‘:'hcm“
characteristics® characteristics®
No Yes
Favourable Unfavourable
clinical clinical
characteristics® characteristics*
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MH

MOPOK, B PE3YAbTATE KOTOPOrO MUTPAAbHBIN KAAMaH

HE 3aKPbIBAET MOAHOCTbBIO aTPMOBEHTPUKYASPHOE OTBEPCTUE
1 KPOBb, BO BDEMSI CUCTOAbLI AEBOTO XEAYAOUKA MOCTYMNAET
0OpaTHO B AEBOE MPEACEPAME

(TakoM obpaTHbIM TOK KPOBM Ha3bIBAETCS peryprutaumen)
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HaAnume MUTpaAbHOM perypruTaumm
AvaaTtauma Al AXK

AVAaTaumsa Npasbix OTASAOB
HepocTaTouHoCTb TK

/A\eroyHas runepTeH3us




No MR Severe MR

Figure 11.1 Mitral insufficiency. Still frames from left ventriculograms showing no mitral
regurgitation on the left and severe mitral regurgitation on the right. In both cases, dye has been
injected into the left ventricle. Note that the left atrium is opacified on the right but not on the left
indicative of mitral regurgitation. The arrow represents blood flow. With a competent mitral valve,
all of the blood ejected by the left ventricle goes into the aorta. In patients with mitral regurgitation,

a portion of left ventricular stroke volume goes into the left atrium. LV, left ventricle; LA, left atrium;
and Ao, aorta.
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[ lokazaHus aaa onepaumin
MpUY HEAOCTATOUHOCTM MK

HK -V NYHA
3-4 CTeneHb MUTPaAbHOW perypruTaumm.
ObbeM peryprmTaumm boree 60 MA

Opakums peryprtaumm boree 50%

| — 6oAbHble € 3aboAeBaHNEM CEPALIR, HE MMEIOLLME OrPaHMYeHNI, ObblYHan dusnyeckas Harpyska

HE BbI3bIBAET OABILLKM, YTOMACHWS MAM cepaLebreHns

Il — ymepeHHoe orpaHuyeHmne pusnyeckon akTUBHOCTH

MPW BbIMOAHEHMI OBBbIYHOM BU3MUECKONM HArPY3KM BO3HMKAET OAbILLKA

YTOMASIEMOCTb, CepALIEOUEHNE NAM MPUCTYMN CTEHOKAPAWM, DOAbHbIE YYBCTBYIOT Cebsl KOMPOPTHO B MOKOE
[ll — BbIpaxkeHHOe orpaHuyeHue GU3MYECKOM Harpy3KK

MPW HE3HAYMTEABHbBIX PUBNYECKMX HArPy3KaX BO3HMKAET OABILLKA, YTOMAAEMOCTD,

cepaLebreHne, B COCTOAHNM MOKOS XaAobbl OTCYTCTBYIOT

IV — HeBO3MOXHOCTb BbINMOAHATbL AlOBYIO pUsMYECcKylO HarpysKy

6e3 AMCKOMPOPTA, CUMMTOMbI 3aCTOMHOM CEPAEUYHOM HEAOCTATOUYHOCTU OMPEAEASIOTCA AQXKE B MOKOE
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Class?

Mitral valve repair should be
it is expected to be durable.

Surgery is indicated in
symptomatic patients with
LVEF >30% and LVESD <55 mm.

Surgery is indicated in
asymptomatic patients with LV
dysfunction (LVESD 245 mm
and/or LVEF <60%).

Surgery should be considered
in asymptomatic patients with
preserved LV function and
new onset of atrial fibrillation
or pulmonary hypertension
(systolic pulmonary pressure
at rest >50 mmHg).

Surgery should be considered
in asymptomatic patients with
preserved LV function, high
likelihood of durable repair,
low surgical risk and flail leaflet
and LVESD >40 mm.

Level®

Surgery should be considered
in patients with severe LV
dysfunction (LVEF <30% and/
or LVESD >55 mm) refractory
to medical therapy with high
likelihood of durable repair and
low comorbidity.

Surgery may be considered

in patients with severe LV
dysfunction (LVEF <30% and/
or LVESD >55 mm) refractory
to medical therapy with low
likelihood of durable repair

Surgery may be considered in
asymptomatic patients with
preserved LV function, high
likelihood of durable repair,
low surgical risk, and:

* left atrial dilatation (volume
index 260 ml/m? BSA) and
sinus rhythm, or

* pulmonary hypertension on
exercise (SPAP 260 mmHg at
exercise).




No (<€ +
¢ Yes
LVEF <60% or ¢
LVESD 245 mm
LVEF >30%
[
| Yes No
< No Yes > v
< Refractory to
% l medical therapy
(O]
< New onset of AF or
(55 SPAP >50mmHg
Q.
©) Yes No
C
0
0
T
I
()
q}_) No Yes >
[N Durable valve
O iris |
S v e
o High likelihood of comorbidity
= durable repair, low
surgical risk,and
presence of risk
factors*
l <« Yes No
No Yes >
l Y Y Y
Surgery Extended HF Medical
(repair whenever possible) treatment® therapy




AC

MOPOK CEPALR, CBA3AHHbIN C CYXKEHMEM YCTbS
a0PThbl, YTO CO3AAET MPENATCTBUE AAS
MPOXOXAEHMSA KPOBU M3 AEBOFO KEAYAOUKA B
aopTY (Harpy3ka COMPOTUBAEHMEM)
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Aeticlogies off Single Valvular Heart
Diseases in| the Euro Heart Survey
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Kakme Hambonee yacTblie npudmHbl AC!
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Figure 32-1. Normal and stenotic aortic valves. A, Normal aortic valve. B, Congenital bicuspid aortic
stenosis. A false raphe is present at 6 o'clock. C, Rheumatic aortic stenosis. The commissures are fused
with a fixed central orifice. D, Calcific degenerative aortic stenosis. (From Libby P, Bonow RO, Mann DL,
et al: Braunwald’s heart disease: a textbook of cardiovascular medicine, ed 8, Philadelphia, 2008,
Saunders.)
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Aortic stenosis
Catheterization vs. Doppler

Peak instantaeous Mean gradient Peak to peak

200 mm Hg == oradient (56 mm Hg) (38 mm Hg) (30 mm Hg)

100 mm Hg =

s, Doopler transaortic velosity
0 mm Hg J (mis)
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Figure 8.2 Comparison of invasive and echocardiographically derived hemodynamics in a
hypothetical patient with AS. (Courtesy of Jatin Joshi.)

Physical examination of severe AS

« Parvus et tardus pulse (low amplitude, delayed upstroke)

« Sustained LV impulse

« Late-peaking systolic murmur (though murmur can be absent)

+ Diminished or absent aortic component of the second heart sound
« Parodoxical splitting of the second heart sound

+ Prominent fourth heart sound

+ Gallavardin’s phenomenon (apical murmur radiation in the elderly)




KAMHMKA

[ onoBokpyxenms ambo CHIHKOIE
(ocobeHHO npu dU3. Harpyske)
CHMHAPOM CEPAEYHOMN HEAOCTATOUYHOCTM
CUHAPOM CTEeHOKapAMM
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OcMoTp - XapakTepHast BAEAHOCTb KOXHbIX MOKPOBOB (aOpTaAbHas
OAEAHOCTb), PEXE — aKPOLIMAHO3, OTEKM

[lpy naAbnaumum n nepkyccmm

YCUAEHHBIN 1 CMeLLEHHbIM BAEBO A0 V-VI Mexpebepbs BEpXYLLEYHbIN
TOAYOK, CUCTOAMYECKOE KKOLLIAYbE APOXKaHME

BO Il Mmexxpebepbe crpasa

[ 1py ayckyAbTaumm - rpybbit MUHTEHCUBHBIVE CUCTOAUHECKMN LLIYM
B 30HE aYCKYAbTaLUMKM a0pThl (MPOBOAMTCS Ha COCYAbI LUEN) U
pa3HoobpasHble n3meHeHus |l 1 | ToHoB, valle nx ocaabaeHve

3anaspaHne KapOTUAHOIO MYAbCA YCUMAEH BEPXYLLUEYUHbBIN TOAYOK
CUABHbBIVI BEPXYLUEYHbI TOAYOK MpU CAAOOM
MO3AHEM MYAbCE Ha COHHbIX apTEPUAX



envded nsodou siqHHa Ledgomdu




TABLE 32-1. ECHOCARDIOGRAPHIC CRITERIA FOR THE DEGREE OF AORTIC

3 STENOSIS

@ Mild Moderate Severe
% Peak jet velocity (msec) <3.0 3.0-4.0 >4.0
] Mean gradient (mm Hg) <25 25-40 40
GS Aortic valve area (cm?) >1.5 1.0-15 <1.0
ﬁ Valve area index (cm%/m?) <06
% Outflow track velocity-to-aortic valve velocity <0.25
&

(:) Modified from Bonow RO, Carabello BA, Chatterjee K, et al: ACC/AHA 2006 guidelines for the
e management of patients with valvular heart disease, J Amer Coll Cardiol 48:¢1-6148, 2006.

r ‘
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[ lokazaHus k onepaumn

HK -V NYHA
[ paameHT paBaeHua AK 6oaee 50 mm pT. CT.
[ Tanowaab AK meHee |,0 cm2

A MeHee 0,7 cm2 Ha | M2 BSA
[ AXK bonee 1,5 cm.

| — 6oAbHbIE € 3aboAeBaHNEM CEPALR, HE MMEIOLLME OrPaHMYeHNI, ObblYHan Pusnyeckan Harpyska

HE BbI3bIBAET OABILIKK, YTOMAEHMS UAWN CEpALEONEHMS

Il — ymepeHHOe orpaHunyeHne Ppusnyeckon akTUBHOCTH

MPW BbIMOAHEHMI OBbIMHOM GU3MUECKONM HArPy3KM BO3HMKAET OAbILLKA

YTOMASIEMOCTb, CepALIEOUEHME NAM MPUCTYMN CTEHOKAPAUM, BOAbHbIE YyBCTBYIOT Ccebsl KOMPOPTHO B MOKOE
[ll — BbIpaxkeHHOe orpaHuMyeHne GU3MYECKOM Harpy3KK

MPY HE3HAUMTEABHBIX PUINUECKMX HArPy3KaxX BO3HMKAET OABILLKA, YTOMASEMOCTb,

cepaLEebUEHNe, B COCTOSIHMM MOKOS XaA0bbl OTCYTCTBYIOT

IV — HeBO3MOXHOCTb BbIMOAHATbL AlOBYIO pUsUYECcKylO Harpy3Ky

6e3 AMCKOMPOPTA, CUMMTOMbI 3aCTONHOM CEPAEUHOM HEAOCTATOUYHOCTU OMPEAEASIOTCA AQKE B MOKOE



Table 9 Indications for aortic valve replacement in aortic stenosis

AVR is indicated in patients with severe AS and any symptoms related o AS. B 12,89,94
AVR is indicated in patients with severe AS undergoing CABG, surgery of the ascending aorta or another valve.

AVR is indicated in asymptomatic patients with severe AS and systolic LV dysfunction (LVEF <50%) not due to another
cuse.

AVR is indicated in asymptomatic patients with severe AS and abnormal exercise test showing symptoms on exercise
clearly related to AS.

AVR should be considered in high risk patients with severe symptomatic AS who are suitable for TAVI, but in whom
surgery is favoured by a ‘heart team’ based on the individual risk profile and anatomic suitability.

AVR should be considered in asymptomatic patients with severe AS and abnormal exercise test showing fall in blood
pressure below baseline.

AVR should be considered in patients with moderate AS® undergoing CABG, surgery of the ascending aorta or
another valve.

AVR should be considered in symptomatic patients with low flow, low gradient (<40 mmHg) AS with normal EF only
after careful confirmation of severe AS*

AVR should be considered in symptomatic patients with severe AS, low flow, low gradient with reduced EF, and
evidence of flow reserve.’

AVR should be considered in asymptomatic patients, with normal EF and none of the above mentioned exercise test
abnormalities, if the surgical risk is low,and one or more of the following findings is presenc:

*Very severe AS defined by a peak transvalvular velocity >5.5 m/s or,

* Severe vaive calcification and a rate of peak transvalvular velocity progression 20.3 m/s per year.

AVR may be considered in symptomatic patients with severe AS low flow, low gradient, and LV dysfunction without
flow reserve

AVR may be considered in asymptomatic patients with severe AS, normal EF and none of the above mentioned
exercise test abnormalities, if surgical risk is low, and one or more of the following findings is present:
* Markedly elevated natriuretic peptide levels confirmed by repeated measurements and without other explanations
* Increase of mean pressure gradient with exercise by >20 mmHg
* Excessive LV hypertrophy in the absence of hypertension.
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LVEF <50%
[
i v
No Yes
v
Physicaly
active

&
-« F |«

Exercise test

Symptoms or fall in blood
pressure below baseline

v v

No Yes

L/ Y

Presence of risk factors® and low/Intermediate
Individual surgical risk

v v
"N

-«

AVR or TAVF
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Table 11

Recommendations for the use of
transcatheter aortic valve implantation

Recommendations

TAVI should only be
undertaken with a
multidisciplinary ‘heart team’
including cardiologists and

TAVI should only be
performed in hospitals with
cardiac surgery on-site.

TAVl is indicated in patients
with severe symptomatic
AS who are not suitable for
AVR as assessed by a‘heart
team’ and who are likely to
gain improvement in their
quality of life and to have a
life expectancy of more than
| year after consideration of

TAVI should be considered in
high-risk patients with severe
symptomatic AS who may
still be suitable for surgery,
but in whom TAVI is favoured
by a‘heart team’ based on
the individual risk profile and
anatomic suitability.

Class®

Level®

Ref©

97




AH

MOPOK, NPV KOTOPOM CTBOPKM MOAYAYHHOIO
KAQMaHa He 3aKpblBalOT MOAHOCTbBIO a0PTaAbHOE
OTBEPCTUE U BO BPEMS AMACTOAbLI MPOUCXOAUT
oOpaTHbIN TOK KPDOBM M3 a0PThl B AEBbIN XEAYAOUEK
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Aeticlogies off Single Valvular Heart
DiSeases in| the Euro Heart Survey
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CUHAPOM CEPAEYHON HEAOCTATOYHOCTM C OLLYLLIEHNEM BbIPDAXKEHHOM
MyAbCaLMM (OCODEHHO AeXa Ha AeBOM DOKY)

CuHKOMe Mpu Harpyskax (MoTepst CO3HaHWA NPy GU3. HarpysKe)
CUHAPOM CTeHOKapAMM

CUHAPOM apTepUaAbHOM TMNEPTEH3UM

CUHAPOM apUTMMK
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OcMoTp — BAEAHOCTb KOXMU,

«l'lascka KapoTA» - MyAbCALMS COHHbIX apTEpPU

Cumntom ae Miocce - pUTMUUHOE MOKAYMBAHME FOAOBbI BMEPEA,

1 Ha3aA B COOTBETCTBUM C Pa3aMu CEPAEUHOMO LIMKAR;

cumnToM KBuHKe (KamMAASPHBIN MYABC);

cuMNTOM AAHAOABOU — MyAbCALMS 3PAYKOB B BUAE WX CYXEHMSA U
PACLUIMPEHMNS;

[TaAbNaTOPHO - BEPXYLLEYHbIN TOAUYOK 3HAUMTEABHO YCUAEH 33 CYET
rmnepTpodumn AXK, pasanTon (KynoAoobpasHbIn)

[lepkyTOpPHO OMpeAeAsieTca pe3koe CMeLLEHNE AEBOW MPaHMULIbI
OTHOCUTEABHOWM TYMOCTW CEPALIA BAEBO.

[ Ipy aycKyAbTaLMM - AMACTOAUYECKUM LLIYM Ha aOpPTE M B TOUKE BOTKMH
ocrabaerme Il n | ToHoB cepalia

[ TyAbC CTAHOBWUTCS CKOPbIM, BbICOKMM, BOABLLMM U BbICTPbIM (pulsus cele
altus, magnus et frequens)

A/\ — BbICOKOE CUCTOAMYECKOE UM HN3KOE AMACTOAUYECKOE
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atrium

Mitral valve
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[ lokazaHus kK onepaumn
NPy HeEAOCTATOUHOCTU AK

HK -V NYHA
PerypruTtaums Ha AK 3-4 cT.
ObbeM peryprmtaumm boree 60 MA.

Dpakumsa peryprutaumm doaee 50%
KAP AX 6oaee 7,5 cm.

| — 6oAbHble € 3ab0AEBAHNEM CEPALIR, HE MMEIOLLIME OrPaHMYeHMi, 0bblYHas u3myeckas Harpyska

HEe BbI3bIBAET OABILLKM, YTOMAEHMS MAM cepaLEebreHns

Il — ymepeHHOe orpaHuyeHue $pU3NYECKON aKTUBHOCTH

MPW BEIMOAHEHMIN OBbIMHOM BU3MUECKON HArPy3KM BO3HMKAET OAbILLIKA

YTOMASIEMOCTb, CepALEOMEHME NAM MPUCTYMN CTEHOKAPAMM, BOAbHBIE UYBCTBYIOT cebs KOMGOPTHO B MOKOE
[ll — BbIpaxkeHHOE orpaHuyeHue PU3NYECKON HarpysKku

MPW HE3HAUMTEABHBIX PUBMUECKMX HArPy3Kax BO3HMKAET OAbILLIKA, YTOMASEMOCTD,

cepaLebreHne, B COCTOSHUM MOKOSI KaAobbl OTCYTCTBYIOT

IV — HeBO3MOXHOCTb BbIMOAHATb AlOBYIO pU3NYECKyIO Harpy3Ky

6e3 AMCKOMOPTA, CUMMTOMbI 3aCTOMHOW CEPAESYHON HEAOCTATOUHOCTM OMNPEAEAAIOTCA AQXKE B MOKOE



Table 8 Indications for surgery in (A) severe aortic regurgitation and (B) aortic root disease (whatever the severity of
aortic regurgitation)

A. Indications for surgery in severe aortic regurgitation
Surgery is indicated in symptomatic patients.
Surgery is indicated in asymptomatic patients with resting LVEF <50%.
Surgery is indicated in patients undergoing CABG or surgery of ascending aorta, or on another valve.

Surgery should be considered in asymptomatic patients with resting EF >50% with severe LV dilatation:
LVEDD >70 mm, or LVESD >50 mm or LVESD >25 mm/m? BSA ¢

B. Indications for surgery in aortic root disease (whatever the severity of AR)

Surgery is indicated in patients who have aortic root disease with maximal ascending aortic dameter® 250 mm
for patients with Marfan syndrome.
Surgery should be considered in patients who have aortic root disease with maximal ascending aortic diameter:
245 mm for patients with Marfan syndrome with risk factors’
250 mm for patients with bicuspid valve with risk factorst
255 mm for other patients

AR = aortic regurgitation; BSA = body surface area; CABG = coronary artery bypass grafting; EF = ejection fraction; LV = left ventricular; LVEDD = left ventricular
end-diaswlic dameter; LVESD = left ventricular end-systolic dameter.

*Class of recommendation.

®Level of evidence.

“Reference(s) supporting class | (A + B) and la + IIb (A + B) recommendations.

“Changes in sequential measurements should be taken into account.

“Decision should also take into account the shape of the different parts of the aorta. Lower thresholds can be used for combining surgery on the ascending aorta for patients who
have an indication for surgery on the aortic vave.

‘Family history of aortic dissection and/or aortic size increase >2 mm/year (on repeatad measurements using the ame imaging technique, measured at the same aorta level with
side-by-side comparison and confirmed by another technique), severe AR or mitral regurgtation, desire of pregnancy.

ECoarctation of the aorta, systemic hypertension, family history of dissection or increase in aortic diameter =2 mm/year (on repeated measurements wsing the same imaging
technique, measured at the same aorta level with side-by-side comparison and confirmed by another technique).
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AR with significant enlargement
of ascending aorta*

AR severe
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PéKOHCTpYKLII/lM KNnanaHoB

[peumyllecTBa:

- OTCYTCTBUE HEOOXOANMOCTHN Pa3XUXKEeHNS
KpOBM (aHTUKOArynsauum)

- BO3MOXHO TONBKO ¢ UCNONL30BaHUEM
«MaTepuana cobcTBeHHOro Tena»

HepocTtaTtku:

- He Bce nauueHTLI noAxoAsT Ans
BbINONHEHUS PEKOHCTPYKLUM

= PesyanaT onepaunn CoOXpaHAEeTCA
orpaHnu4eHHoe Bpems
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PEKOHCTPYKHMH KilanaHa € UCnoJib3oBaHUEM
UCKYCCTBCHHbLIX MaTE€pPUasioB
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[ InacTmka TK

LLloBHas aHHyAONAQCTMKA
TPEXCTBOPUATOrO KAAMaHa

AH HYAOTNAACTNKA KOAbBLLOM
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MpoTe3npoBaHMe KnanaHa cepaua

MexaHu4eckuit NpoTes - UCKYCCTBEHHbIN KnanaH

Buonoruyeckui nportes us
- TKaHeW CBUHbM, TeneHka U T.4. KceHorpadtel
- TKaHen YenoBeka Fomorpadthl
- cOBCTBEHHbIX TKaHW nauueHTa AyTorpadThl
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Y AQAEHHbIV MOPaXXeHHbIVM PEBMATU3IMOM
MUTPAABbHbIV KAQMaH
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HanoxeHue I'I-06pa3|-|b|x WBOoB ANA UMniaHTauuun
npoTe3a KrianaHa
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UmnnaHTauus Guonornyeckoro knanaHa
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MexaHu4eckue npoTe3bl KnanaHoB cepala

[peumyLyecTBa:

*TeopeTU4ecku
HeorpaHU4eHHbIN CPOK
paboTkI KnanaHa

HepocraTtku:

*HeobxoanMma noxmsHeHHas
aHTHKoarynsuus
(pa3xuxeHue KpoBH)
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*lLlym pabGoTtkl knanaHa




buonornyeckue knanaHbl cepgua - KceHorpadtol
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Buonoruyeckune knanaHel cepaua - KceHorpadThl

[penmyLlecTBa:

-OTcyTCcTBME HEOOX0AUMOCTH
Pa3XWXeHNs KPOBY
-OtcyTcTBME WYMa paboThl
KnanaHa

HepocrtaTku:

Yepes 10 - 20 neT, B 3aBUCMMOCTU OT BO3pacTa, HacTynaer
AereHepaumsa U KanbunuLMpoBaHNe KnanaHa
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Table 17 Choice of the aortic/mitral prosthesis.
In favour of a mechanical prosthesis.

Table 18 Choice of the aortic/mitral prosthesis.
In favour of a bioprosthesis.

Class* | Level®

A mechanical prosthesis is recommended
according to the desire of the informed

patient and if there are no contraindications
for long-term anticoagulation.

A mechanical prosthesis is recommended in
patients at risk of accelerated structural valve
Jeterioration

A mechanical prosthesis should be
considered in patients aged <60 years for
prostheses in the aortic position and

<45 years for prostheses in the mitral
position.*

A mechanical prosthesis should be
considered in patients with a reasonable
life expectancy! for whom future redo valve
surgery would be at high risk.

A mechanical prosthesis may be considered in
patients already on long-term
anticoagulation due to high risk of
thromboembolism 2

Class* | Level®

A bioprosthesis is recommended according
to the desire of the informed patient

A bioprosthesis is recommendad when
good quality anticoagulation is unlikely
(compliance problems; not readily available)
or contraindicated because of high bleeding
risk (prior major bleed; comorbidities;
unwillingness; compliance problems; ifestyle;
occupation).

A bioprosthesis is recommended for
reoperation for mechanical valve thrombosis
despite good long-term anticoagulant

A bioprosthesis should be considered in
patients for whom future redo valve surgery
would be at low risk.

A bioprosthesis should be considered in
young women contemplating pregnancy.

A bioprosthesis should be considered in
patients aged >65 years for prosthesis in
aortic position or >70 years in mitral position,
or those with life expectancy” lower than the
presumed durability of the bioprosthesis?
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KnanaHHecyume KOHAYUTDbI
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WHeKLUMOHHBIN 3HAOKapAUT

Onpepenexue: AeCTPYKUMS KNanaHoB M/Mnn oKonokKnanaHHbIX
CTPYKTYpP 0bycnoeneHHasa baktepusamu unu rpudamm

AK> MK > TK > 1K

a) 3. HaTUBHbIX KNanaHoB
b) 3. nporte3oB knanaHoB

cepaua
MokazaHus K XMpypru4yeckomy

BMeLaTenbCTBY NPU 3HAOKapauTe
* abcueaupoBaHue
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* DEKOMNEeHCUpPOBaHHaNA cepaevyHasd HeAOCTaTOYHOCTb

* bonblwue (hnoTTUpylOWMe) BereTauum Ha knanaHax
cepaua
+ AMbonuzauum

5 — ——————




Onepauuu Ha knanaHax cepaua — 4YTo Hac oxuaaer
B Oyaywem?

+ TkaHeBas UHXeHepuAa
« ATCV
= autologuos tissue cardiac valves

KnanaHbl BblpalleHHble U3 CODCTBEHHbIX
TKaHen

«  Mexanuyeckue nportesbl —
HOBbI€ NOKPLITUA CTBOPOK

+ Buonoruyeckue nportesw -
HOBble cnocobbl hmkcauum TkaHen
npotesa

Biocor "No-React"

AOA-Tepanus B nocneonepauuoHHOM
nepuoge (Amin-Olein-Séure)

*  MuHM-MHBa3NBHbLIE TEXHUKK
BMeLWaTenkLCTB Ha KnanaHax cepgua
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Edwards Lifesciences

Medtronic



envdsd modou sigHHa Ladgomdu
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