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obpaTHO Yepes 3TOT KranaH Kaxgbin pa3
NPW COKpaLLEHNN NEBOIO Xenyaodka.



HeaoCTaTOYHOCTb 3agHeMeananbHOU
KOMUCCYpBbI.
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Mitral Regurgitation

Type | Type Type I
Normal Leaflet Excessive Leaflet Restricted Leaflet

Motion Motion Motion

a b
Annular |Perforation | Prolapse Flail Thickening/| LV/LA
Dilation Fusion Dilation



9KCLeHTpUYyeckas
runeptpodomna JHK

e KomneHcaTopHoe nosbieHne KOO n ©B ans
nogaepxaHns agpdektneHoro YO

e KomMneHcauma onmtca MHorme rogbl



e CHWXeHune

9PPEKTUBHOIO yaapHorg g =
obbema - e

e [loBbllleHne aaBnexHusa B JII' n manom kpyre
KpoBOoOpaLleHns

e [TogaBneHune cumntomoB X3CH



JIDXK n pasneHuda B J1I

e OTCyTCTBME
KOMMNEeHCaTOpPHOW
rmneptpodoun JIXK

e [loBbileHWe gasneHud B J1I'T n manom kpyre
KpoBOOpalleHuns

e CHMWXKeHune adpdektmnaHoro YO



e [logBneHue 3 ToHa
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- TeHb cepjua paclumpeHa
B nonepevHnke B obe
CTOPOHbI

crnpaBa BblOyxaeT ayra
NeBoro npeacepans

NeroYHbIN CTBOS NOYTU
He BblOyXxaer.




3HAYUTESNbHO
yBenn4yeHa

- KOHTPAaCTUPOBaHHbIN

NULEBO OTKITOHEH
K3agu no ayre
bonbLlioro pagnyca

- JNEeroYHbIU KOHYC
NpaBoro Xenygo4ka
BblOyXaeT yMepEeHHO
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METOOAUKN OJ1A BU3yalin3aLunn
MUTPAlribHOIO KrlaraHa

* UpecnuuieBoaHaa axokapauorpadoud
NokasaHa B cny4yasx HegoCTaTO4YHOro
KayecTBa BM3yanusauum npu
TpaHCTOpaKaribHOM uUccreaoBaHuu, a
Takxe rnpu HeobxoaANMOCTN YTOYHEHMUS
MOPOSIorMm NoBpeXaeHNa KnanaHa.



KOMIMJ1EKCHbIMU NoBpeXAEHNAMW KilalaHa

* YpecnuweBogHasa axokapauorpadusi He
nokasaHa naumeHTam C XOPOLLUMM Ka4yeCTBOM
BM3yanm3aunn Npu TpaHcTopakarnbHOM
nccregoBaHMN, 3a UCKIKYEHNEM CUTYaLUN,
Korga YypecnuilieBoaHasi axokapamorpadus
BbINOJTHAETCA B OnepaLoHHON KOMHaTe Npu
BMELLIATENTIbCTBE HA MUTPanbHOM KrianaHe



MblLLLBI

« Konbyo MUTparnbHOro
KranaHa

* JleBbIN Xenyaoodek




« ®opma nepenHeu
CTBOPKMN — Tpeyroanas-l

Ha 3 cermeHTa

« Komwuccypbl mexay
CTBOPKamM
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two-chamber view

PSAX
6 cCerMeHTOoB









TpaHcracTpanbHasa No3nuus
(0°)

6 cermeHToB













Mormal

- KonbLo/nepenHas
cTBopka > 1,3

YMeHbLUeHne nnowaan
KOnbLa B CUCTONYy B
HopMme > 25%
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 MonoTsawas cteopka (flail leaflet)
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ONCCUHXPOHMSA NIEBOTO Xenyao4dka

« CMmelleHne, AUCCUHXPOHUNSA NanunnaApHbIX
MbILLIL

* YBennyeHme cpepuyHOCTU NEeBOTrO Xenyao4dka
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Chronic Mitral Regurgitation by Doppler Echocardiography

Yes, mild Does MR meet specific criteria for Yes, severe
S mild or severe MR?
&
\
Intermediate Values:

Mcmmn;m MR Probably Moderate Sﬁccmmsmm
VCW<=03cm 2.3 {tt 2-3 = VCW 20.7cm
PBA?ISMU <03cmat critefig ;mme=====es==smmemmeme e « PISA radius 2 1.0 cm at Nyquist 30-
Nyquist 20-40 cmis | - 40 cmis
Mitral A wave dominantinflow R P2 e o ot B 8 Centrailarge jet > 50% of LA area
Soft or incomplete jet by CW Doppler « Pulmonary vein systolic flow reversal
“Nommal LV and LA size » Enlarged LV with normal function

24 Criteria Y . . X 4 =4 Criteria
Definitely mild EROA <02 cm? EROA 02-0.29 cm? EROA 0.30-0.39 cm?* EROA =04 cm?* :
RVol < 30 mi RVol 30-44 ml RVol 45-59 mi RVol 260 ml Definitely severe
RF < 30% RF 30-39% RF 40-49% RF 2 50%
MR Grade | MR Grade Il MR Grade lil MR Grade IV
3 specific criteria
for severe MR or
elliptical orifice
y A4 v W Q/
Mild Moderate Severe
MR MR
= Poor TTE quality or low confidence in measured Doppler parameters Immm
- Discordant quantitative and qualitative parameters and/or clinical data Consider further testing:
TEE or CMR for quantitation




SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function




Pexxum useTtHoro [lonnepa

* PEKOMEHOO0BaH TOJIbKO AJIA ANAarHOCTUKU
peryprutaumm




Color Doppler

“Usually | can look at the color and tell if
the mitral regurgitation is mild. And
usually | can tell if it’s severe.

If it seems hard to tell, then it must be
moderate.”

-Catherine Otto




Color Gain

Mo s 32

Lowt Yomp 24 95C
T2 GVA

D3 S0

COGuin = 50

Nyquist Limit

Transducer
frequency

o 12
=1 00 g




Mild Central Severe Central Severe Eccentric




SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function
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"Flow
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SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function




Regurgitant flow = 2mr2 X V,
ROA =2nr2 X V,/V,

Vena contracta

- 40
‘rv

- Laminar area

[urbulent area







e Rvol. - o0bem
peryprutauum

« EROA — adbdpekTnBHas
nrowanb

pPerypruTaHTHOro
OTBEPCTUS




'mt’

RF — RVol/SV
RegVaw

RVol = EROA * VTl
o -



EROA <02 cm?
RVol < 30 m!
RF < 30%
MR Grade |

EROA 0.2-0.29 cnv?
RVol 30-44 mi
RF 30-39%

MR Grade I

EROA 0.30-0.39 cm?
RVol 45-59 ml
RF 40-49%

MR Grade Il

n 4




erkaga- MepeHHas-
yMepeHHasa |Taxenas
EROA [<0,2 0,2-0,29 0,3-0,39 > 0,4
cM?
Rvol. [<30 30 - 44 45 - 59 > 60

M1




CM

R vol. > 30
MJT




* A,B — BTOpH4iHag
peryprutaumns

* C — peryprutauus

peBMaTusme
D — nponanc




* Tpebyet bonbLLNX
3aTpaT BpeMEHMU

MoxeT
NCMOSib30BaTbCH KakK
NOMOSTHUTENbHbIW
MeTon Npw
COMHUTENbHbIX

A j ‘ ",
. | '
pesyrTaTax al L VJ_L. AWJ_;J. L
M3mepeHus vena o i W 1
contracta u PISA —

-t




NoTOKa Yyepes knanaH

* [1lnkoBas ckopocTb (E) > 1,5 m/cek —
TAXKenaa cteneHb

* [lpeocbnagaHune BOsSHbLI A UCKIIOYaEeT
TAXENY peryprutaumto



SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function




* TVI . _/TVI

mitral

peryprutaums

_>1.4 — Taxenad
aortic

« TVI _ /TVI < 1 — nerkas peryprutayms

mitral aortic



EROA <02 cm?
RVol < 30 ml
RF < 30%

MR Grade |

EROA 020.29 cnv®
RVol 30-44 ml
RF 30-39%

MR Grade I}

L 4

EROA 0.30-0.39 cm*
RVol 45-59 ml
RF 40-49%

MR Grade Il

1 § L
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Early Systole®se

RVol = SvﬁegVaN — SV(;oanm, ]

. el

RF — RVOI,".SVR@VQW



EROA030-039cm* | | EROA204cm?
RVol 45-59 ml RVol 2 60 ml

RF 40-49%
MR Grade il

RF 2 50%
MR Grade IV

3 specfic ontena

for severe MR or
eliptical onfice

Severe
MR

24 Critena
Definitely severe




MNormal Moderate MR severe MR

peryprutauua S < D

e Tapkenaga
peryprutaumna —
peBEPC BOMHbI S




SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function




(MNIOTHOCTL CTPYM peryprutaumnm) u
YCEYEHHbIWU, Cpe3aHHbIN, PaHHUN MUK
TPEYroriHon PopMbl — KaYeCTBEHHbIE
rnokasarenm TAXXenowu peryprutaymm



Jlerkaga MP YMmepeHHaa MP  Tsaxxenasa MP




SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function




* B pasze xpoHunyeckon gekomneHcauun B
JIK nocTeneHHo CHWXaeTcs



. TDIS + < 10,5 cm/cek Ha naTepanbHoOU YacTu
Konbua MK — npeaunkTop
nocrieonepaymoHHon ancyHkumm JIK'y

beccMMNTOMHbIX NALMEHTOB



Mn/m? — npeavktopsbl O 1 NNoxoro
NporHo3a y nayMeHToB C NepBUYHOU
peryprmtaumen

» [1aBneHune B JIA > 50 MM pT CT. — Knacc
pekoMeHaauuMn no BMellaTenbCTBY Ha
knanaHe lla



nauneHToB C
TAXKENnoun
peryprmtauuen.



-CHWXEHWE TONepPaHTHOCTU K on3nyeckomn
Harpyske

-BO3HWUKHOBEHME CMMNTOMOB NPU PU3NYECKOoU
Harpy3ske



HAlPY3K

* NEepPEHECEHHBLIN BE3 OYEBUOHOU MPUYUNHbI
OTEK NErknx

* YMEPEHHas MUTpanbHaga peryprutauus
NP NNaHNPOBaHUN XUPYPrUYeCcKom
peBackynspusaumm



exercise

L




BbIMOSIHEHNE HArpy304HOro TecTa C
gonnneporpagnyeckon oLueHKoN reMmoanHaMuKu
nnun Kkaretepusaumen kamep (l1a-B)

- Y 6eCCMMNTOMHbIX NAaUUEHTOB C XPOHUYECKOW
nepsuyHon MP (ctagun B n C) uenecoobpasHo
BbINOMMHEHNE TpeaMUn-TecTa Anst OLEHKN
doyHKUMOHanbHoro crartyca nauueHTa. (lla - C)



@ European Heart Journal — Cardiovascular Imaging (2016) 17, 1191-1229 EACVI/ASE
susorean  doir10.1093/ehjcifjew 190 RECOMMENDATION

SOCIET ;
CARDIOLOGY #

The clinical use of stress echocardiography in non-
ischaemic heart disease: recommendations from
the European Association of Cardiovascular
Imaging and the American Society of
Echocardiography

Patrizio Lancellotti’?*, Patricia A. Pellikka3?, Werner Budts®, Farooq A. Chaudhry?,
Erwan Donal®, Raluca Dulgheru!, Thor Edvardsen’, Madalina Garbi®, Jong-Won Ha?,
Garvan C. Kane3, Joe Kreeger®, Luc Mertens'!, Philippe Pibarot!?, Eugenio Picano!3,
Thomas Ryan'4, Jeane M. Tsutsui'’, and Albert Varga'®



VHD (MR, MS, AS, AR) severity
not matching with symptoms

4

Asymptomatic moderate-severe
VHD (MR, MS, AS, AR)

4

Symptoms, A blood pressure, exercise tolerance

ove IR Vo~

* A < 4-5% LVEF (lack of CR)

* AE/e’ (LV filling pressure)

* A 18-20 mmHg MPG in AS *» A < 2% GLS (lack of CR) « PH (SPAP 260 mmHg)
* MPG >15-18 mmHg in MS * A SV < 20% (lack of FR)
* A >10-13 mm? EROA in MR * A WMSI (Ischemia)

*» LV dyssynchrony

* RV dysfunction (TAPSE < 19 mm )

4 4

Match symptoms with
the cardiac involvement

4

_ R Guide decision making and help
Risk stratification

define the optimal timing for surgery




Primary mital Severe MR with no symptoms
regurgtation
Non-severe MR with symptoms ~ Exercise
Secondary mitral ~~ Change in MR severity with
regurgitation exertion + SPAP increase

Severe AR with no symptoms

LV views, TR CW Doppler for ~ Baseline, low
SPAP workload, peak
exercise
Colour flow Doppler for MR,LV Baseline, low
views, TR CW Doppler for ~ workload, peak
SPAP exercise
Colour flow Doppler for MR, Baseline, low
TR CW Doppler for SPAP,  workload, peak
LV views exercise
LV views Baseline, low
workload, pezk

exercise

Symptoms, SPAP increase, LV EF
fallure to increase

MR increase
No MR increase

MR increase 4 SPAP increase
MR decrease

Symptoms
EF failure to increase

Severe MR with symptoms/
pulmonary hypertension/
no contractile reserve

Severe MR with symptoms
Symptoms unrelated with
MR

Dynamic MR, assess severity
Funcional MR

Severe AR with symptoms/no
LV contractile reserve



NPOTSAXXEHHOCTb
nponanca

e cTeneHb Aunaraumnm

KOJibUa KrlalfaHa

NoAcYHEeT nnowaagn
NOBEPXHOCTN NepegHeun
CTBOPKMU




KOMUCCYpParbHOro
cpalleHNs y NaLneHToB C
PEBMAaTU3MOM

BblpaXXEeHHOCTb
AereHepaTnBHOrO
MMUKCOMAaTO3HOro npotiecca R
(B BUOE HabyxaHnaA u - Aortic Valve
NpPOTPY3nUN CErMEHTOB)

OTPbIB XOpA CTBOPOK

Flail Mitral Leaflet

KJ'Ial'IaHa , : ~‘ = & - Chordae Tendinae

Papillary Muscle






GE Healthcare

Freq. 17735 MH2z
Focus 9.5 cm
roc. LI B BB

FPS 170




* [mobanbHbIN NpoaornbHbIK strain < 18,1%—
nokasartenu ckpbiTon gucdyHkumm JI>K



Cardiac MRI

RESULTS:

LV Ejection Fraction: 73 %
Mitral Regurgitant Volume: 31 ml
Mitral Regurgitant Fraction: 36 %

4-chamber view
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Recommendations for Noninvasive Evaluation of @Cmsm,k
Native Valvular Regurgitation
A Report from the Amencan Society of Echocardiography
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agnetic Resonance
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Table 3 CMR methods for valvular regurgitation

Approach MR

Preferred method for (LV SV)—(AO total
quantitation’ forward SV)
Secondary methods for e (LV SV)-(PA forward
quantitation’ SV)
e (LVSV)—-(RV SV)
¢ (Mitral inflow SV)—(AO
total forward SV)
Corroborating signs of LV dilation, LA dilation
significant
regurgitation
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APPROPRIATE USE CRITERIA

ACC/AATS/AHA/ASE/ASNC/HRS/ ®
SCAI/SCCT/SCMR/STS 2017 Appropriate
Use Criteria for Multimodality Imaging

in Valvular Heart Disease

A Report of the American College of Cardiology Appropriate Use Criteria Task Force,

American Assodation for Thoradic Surgery, American Heart Association,

American Sodety of Echocardiography, American Sodety of Nuclear Cardiology,

Heart Rhythm Society, Sodiety for Cardiovascular Angiography and Interventions,

Sodety of Cardiovascular Computed Tomography, Society for Cardiovascular Magnetic Resonance,
and Sodety of Thoracic Surgeons



TEE

TTE (With MPI
With  Possible Low-Dose FDG- (SPECT/
Indication TTE Contrast 3D) 3D TTE Ex.-SE DSE DSE RVG PET PET) CMR CCT ANG Fluoro

Mitral Regurgitation

28. ®m Severe MR suspected
clinically AND
B Potentially underestimated
on TTE despite optimal
images
Better imaging of MR jet
needed

Chronic symptomatic
primary MR with disaepancy
between exertional
symptoms and the severity
of MR at rest

Symptoms are
disproportionate to the
severity of MR determined
at rest

Chronic asymptomatic
patient, to distinguish
between moderate or
severe primary MR

Chronic secondary MR
(stages B to D), to establish
etiology, including a
possible ischemic etiology

Chronic secondary MR
(stages B to D), to assess
myocardial viability










- [MokasaTenen npegHarpy3ku (3aBUMCUMOCTb OT
BONEMUUN, BNUSIHNE ONYPETUKOB)

- [lokasarenen noctHarpy3ku (cuctemHoe ALl BO
BPEMA NCCJIEOOBAHWUA, aopTanbHbIn
CTEHO3)

- HCC/MCXK

- OcobeHHocTU cokpaTumocTun JIK (Hannuue
[BJIHMT/TIOKC (kenygoykoBas cTUMynaums))



Table 1 Echocardiographic parameters in the comprehensive evaluation of valvular regurgitation

Parameters

Clinical information

Imaging of the valve

Doppler echocardiography of the valve

Quantitative parameters for regurgitation

3D echocardiography*

Other echocardiographic data

Symptoms and related clinical findings

Height/weight/body surface area

Blood pressure and heart rate

Motion of leaflets: prolapse, flail, restriction, tenting of atrioventricular valves, valve coaptation
Structure: thickening, calcifications, vegetations

Annular size/dilatation

Site of origin of regurgitation and its direction in the receiving chamber by color Doppler
The three color Doppler components of the jet: flow convergence, VC, and jet area
Density of the jet velocity signal, CW

Contour of the jet in MR and TR, CW

Deceleration rate or pressure half-time in AR and PR, CW

Flow reversal in pulmonary/hepatic veins (MR, TR); in aorta/PA branches (AR, PR)

LV and RV filing dynamics (MR, TR)

PISA optimization for calculation of RVol and EROA

Valve annular diameters and corresponding pulsed Doppler for respective SV calculations and
derivation of RVol and RF

Optimization of LV chamber quantitation (contrast when needed)
Localization of valve pathology, particularly with TEE

LV/RV volumes calculation

Measured EROA

Automated quantitation of flow and RVol by 3D color flow Doppler’
LV and RV size, function, and hypertrophy

Left and right atrial size

Concomitant valvular disease

Estimation of PA pressure




Effect of Pressure Difference on Regurgitation Severity

BP 105/76 mmHg
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Chronic Mitral Regurgitation by Doppler Echocardiography

Yes, mild Does MR meet specific criteria for Yes, severe
S mild or severe MR?
&
\
Intermediate Values:

Mcmmn;m MR Probably Moderate Sﬁccmmsmm
VCW<=03cm 2.3 {tt 2-3 = VCW 20.7cm
PBA?ISMU <03cmat critefig ;mme=====es==smmemmeme e « PISA radius 2 1.0 cm at Nyquist 30-
Nyquist 20-40 cmis | - 40 cmis
Mitral A wave dominantinflow R P2 e o ot B 8 Centrailarge jet > 50% of LA area
Soft or incomplete jet by CW Doppler « Pulmonary vein systolic flow reversal
“Nommal LV and LA size » Enlarged LV with normal function

24 Criteria Y . . X 4 =4 Criteria
Definitely mild EROA <02 cm? EROA 02-0.29 cm? EROA 0.30-0.39 cm?* EROA =04 cm?* :
RVol < 30 mi RVol 30-44 ml RVol 45-59 mi RVol 260 ml Definitely severe
RF < 30% RF 30-39% RF 40-49% RF 2 50%
MR Grade | MR Grade Il MR Grade lil MR Grade IV
3 specific criteria
for severe MR or
elliptical orifice
y A4 v W Q/
Mild Moderate Severe
MR MR
= Poor TTE quality or low confidence in measured Doppler parameters Immm
- Discordant quantitative and qualitative parameters and/or clinical data Consider further testing:
TEE or CMR for quantitation




SpeaﬁcCMenafo: Mild MR
Small, narrow central jet

« VCW<03cm
« PISA radius absentor < 0.3 cm at
Nyquist 20-40 cm/s

« Miral A wave dominant inflow

« Soft or incompiete jet by CW Doppler

« Nommal LV and LA size
Specific Criteria for Severe MR
«  Flail leafiet
« VCW 20.7cm
« PISA radius 2 1.0 cm at Nyquist 30-

40 cm/s

« Central large jet > 50°% of LA area
« Pulmonary ven systolic flow reversal
« Enlarged LV with normal function




@ ESC s T vy ESC/EACTS GUIDELINES

European SOCIRLY der10.1093/aurhen rtyehx391
of Cardiology

2017 ESC/EACTS Guidelines for the
management of valvular heart disease
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(Germany), Volkmar Falic*" (EACTS Chairperson) (Germany), Jeroen J. Bax

(The Netherlands), Michele De Bonis' (Italy), Christian Hamm (Germany),

Per Johan Holm (Sweden), Bernard lung (France), Patrizio Lancellotti (Belgium),
Emmanuel Lansac' (France), Daniel Rodriguez Munoz (Spain), Raphael Rosenhek
(Austria), Johan Sjtigren1 (Sweden), Pilar Tornos Mas (Spain), Alec Vahanian
(France), Thomas Walther' (Germany), Olaf Wendler' (UK), Stephan Windecker
(Switzerland), Jose Luis Zamorano (Spain)



Severe organic MR

B

Symptoms

.

No

l

LVEF =60% and
LVESD <45mm

1

¥

Yes

:

v

No

Atrial fibrillation or
sPAP >50mmHg at rest

1

3

X

(Follow-up‘)

Yes

LV = kft ventricle

EF = ¢jection [raction

sPAT = Systolic Pulmonary
Pressure

ESD = end-systohic dimension

*Valve repasr can be considered
when there is a high likelibood of
durable valve repair at a fow risk.

Yes **Valve replacement can be
considered in selected patients with
low comorbidiny

4
LVEF =30%
Yes No

!

Refractory to medical therapy

B
Yes

'

-
No

Valve repair is likely
and low comorbidity

-

.

Yes

No

Surgery

(repair whenever possnble)) (

Medical therapy**
Transplantation




OB JPK > 60 %
KOP <45 mm

@Il nnmn Xupypruyeckas Koppekums
COJIA > 50 mm pT CT. (1-C)

fla ]l er |

pryprwcaf:a_ﬂcl;oppeku”ﬂ } [ HabrioaeHe B AMHaMMKe }




®B JIK > 30 %

Xunpypruyeckas Koppekums PedpakTepHOCTb K MEOMKaMEHTO3HOMN
(1-B) Tepanuu
( ) (
Aa HeT
- J -
( ) (
BoamoxHa nnacTtuka knanaHa,
. - MegukameHTO3Has Tepanus
HeT TSXKENOW COoNyTCTBYHOLLEN NaTONOru

N\ ( N\
aa HeT
J (. J
X )\ ( )\
npyprudeckas Koppekumsi
Pyp (lla - C) ppeKU MeaunkameHTO3Has Tepanus, TC




* [laumentsl ¢ ymepennou MP
ripu BeinostHeHnr AKII mpu
HaJIMYUY BO3MOKHOCTH

mactuky kianana (IlaC)




axo 1 pas/2 ropa

- Taxenasa (ctagua C)- ocmoTtp 1 pas/6 mec,
axo 1 pas/ron

- [1pn ®B J1TXX 60-65% n KCP 6nnskum k 40
MM U 22mm/m? — 3xo 1 pas/6 mec



Table | Probability of successful mitral valve repair in organic mitral regurgitation based on echo findings

Aetiology Dysfunction Calcification Mitral annulus dilatation  Probability of repair
Degenerative |l: Localized prolapse (P2 andlor A2)  No/Localized Mild/Moderate Feasible
|schaemic/Functional | or llb No Moderate Feasible
Barlow Il: Extensive prolapse (>3 scallops,  Localized (annulus) Moderate Difficult
posterior commissure)
Rheumatic lIla but pliable anterior leaflet Localized Moderate Difficult
Severe Barlow Il: Extensive propse (>3 scallops,  Extensive (annulus + leaflets)  Severe Unlikely
anterior commissure)
Endocarditis Il: Prolapse but destructive lesisns ~ No No/Mild Unlikely
Rheumatic llla but stiff anterior leaflet Extensive (annulus + leaflets)  Moderate/Severe Unlikely

lschaemic/Functional b but severe valvular deformation  No No or Severe Unlikely




Table 2 Unfavourable T TE characteristics for mitral
valve repair in functional mitral regurgiution"

Mitral wvalve deformation

Coaptation distance =1 cm
Tenting area =>2.5-3cm’
Complex jets
Posterclateral angle =457

Local LW remodelling
Interpapillary muscle distance =20 mm
Posterior papillary-fibrosa distance =40 mm
Lateral wall motion abnormality

Global LV remaodelling
EDD == 65 mm, ESD > 51 mm (ESV = 140 mL)
Systolic sphericity index =0.7

EDD, enddiastolic diameter; ESD, end-systolic dameter; ESV, end-systolic
volume; LV, left ventricle.



* HepacliunpeHHbIn runepgnHamMmunydHbsin JHK

 ManeHbKoe paccTodaHue Mmexay TOYKOU
KoanTtauun ctBopok n MXKIT



Table 8 Grading the severity of chronic MR by echocardiography

MR sovesty*
Mild Moderate Severe
Structural
MV morphology None or mild leaflet abnormality Modearate leafiet abnormalty Severe valve lesions
e.q., mid thickening, or moderate tenting {prmary: flail leaflet, ruptured
calcfications or prolapse, mid papifiary muscle, severe
tenting) retraction, large perforation;
secondary: severe tenting, poor
leaflet coaptation)
LV and LA sze Usually normal Norma or mid dilated Duated”
Quaitative Doppler
Calor flow jet rea” Small, central, namow, often Variable Large central jet (>50% of LA) or
bref eccantric wall-impinging jet of
vanable size
Flow convergance’ Not visible, transient or small Intermeadiate in s2e and duration Large throughout systole
CWOD jet Faint/partial/parabolic Dense but partal or parabolic Holosysblc/densatiangular
Semiquantitatve
VCW (cmj) <0.3 Intermeadiate =0.7 (08 for bipiana)’
Pulmonary vein flow" Systolic dominance (may be Norma or systolic blunting” Minimal to no systolic flow/
blunted in LV dysfunction or AF) systolic flow reversal
Mitral inflow"* A-wave dominant Vaable E-wave dominant (>12 m/sac)
Quantitatve’ ~**
EROA, 2D PISA em?) <0.20 020-0.28 0.300.39 =0.40
{may be lower inseconday MR
with elliptical ROA)
Rvol {mL) <30 30-44 45-59 =60
{may be lower inlow flow
condtions)
RF (%) <30 30-39 40«49 =50



Stages of Primary Mitral Regurgitation

Stage | Definition Valve Anatomy Valve Hemodynamics Hemodynamic | Symptoms
Consequences
A At risk of e Mild mitral valve e No MR jet or small central |« None « None
MR prolapse with jet area <20% LA on
normal coaptation Doppler
o Mild valve e Small vena contracta
thickening and <0.3 cm
leaflet restriction
B Progressive | ¢ Severe mitral valve |e Central jet MR 20%—40% (e Mild LA o None
MR prolapse with LA or late systolic enlargement
normal coaptation eccentric jet MR e No LV
e Rheumatic valve |e Vena contracta <0.7 cm enlargement
changes with e Regurgitant volume e Normal
leaflet restriction <60 cc pulmonary
and loss of central |e Regurgitant fraction <50% | pressure

coaptation
e Prior IE

e ERO <0.40 cm?
e Angiographic grade 1-2+




Stages of Primary Mitral Regurgitation (cont.)

Stage Definition Valve Anatomy Valve Hemodynamic Symptoms
Hemodynamics Consequences
C Asymptomatic | e Severe mitral valve |e Central jet MR Moderate or o None
severe MR prolapse with loss >40% LA or severe LA
of coaptation or holosystolic enlargement

flail leaflet

e Rheumatic valve
changes with
leaflet restriction
and loss of central
coaptation

e Prior IE

e Thickening of
leaflets with
radiation heart
disease

eccentric jet MR

e \/ena contracta
20.7 cm

e Regurgitant volume
260 cc

e Regurgitant fraction
250%

e ERO 2040 cm?

e Angiographic grade
34+

LV enlargement
Pulmonary
hypertension may
be present at rest
or with exercise
C1: LVEF >60%
and LVESD

<40 mm

C2: LVEF <60%
and LVESD

240 mm




Stages of Primary Mitral Regurgitation (cont.)

Stage Definition Valve Anatomy Valve Hemodynamic Symptoms
Hemodynamics Consequences
D Symptomatic |e Severe mitral valve |e Central jet MR e Moderate or e Decreased
severe MR prolapse with loss >40% LA or severe LA exercise
of coaptation or flail holosystolic enlargement tolerance
leaflet eccentric jet MR e LV enlargement |e Exertional
e Rheumatic valve e \/ena contracta e Pulmonary dyspnea

changes with leaflet
restriction and loss
of central
coaptation

e Prior IE

e Thickening of
leaflets with
radiation heart
disease

20.7 cm
Regurgitant volume
260 cc

Regurgitant fraction
250%

ERO 20.40 cm?
Angiographic grade
34+

hypertension
present




Stages of Secondary Mitral Regurgitation (cont.)

disease with LV
dilation and systolic
dysfunction

Grade | Definition Valve Anatomy Valve Associated Cardiac Symptoms
Hemodynamics Findings
A At risk of « Normal valve e No MR jetor [e Normal or mildly e Symptoms due
MR leaflets, chords, small central dilated LV size with to coronary

and annulus in a jet area <20% fixed (infarction) or Ischemia or HF
patient with LA on Doppler inducible (ischemia) | may be present
coronary disease | Small vena regional wall motion | that respond to
ora contracta abnormalities revascularization
cardiomyopathy <0.30 cm e Primary myocardial and appropriate

medical therapy



Stages of Secondary Mitral Regurgitation (cont.)

Grade | Definition Valve Anatomy Valve Associated Cardiac Symptoms
Hemodynamics Findings
B Progressive [ e Regional wall e ERO <0.20 e Regional wall e Symptoms due
MR motion cm? motion to coronary

abnormalities
with mild
tethering of
mitral leaflet

o Annular dilation
with mild loss of
central
coapftation of the
mitral leaflets

e Regurgitant
volume <30 cc

abnormalities with
reduced LV systolic
function

e LV dilation and
systolic dysfunction
due to primary
myocardial disease

iIschemia or HF
may be present
that respond to
revascularization
and appropriate
medical therapy




Stages of Secondary Mitral Regurgitation (cont.)

Grade Definition Valve Anatomy Valve Associated Symptoms
Hemodynamics | Cardiac Findings
C Asymptomatic | e Regional wall e ERO 20.20 ¢ Regional wall e Symptoms due
severe MR motion cm? motion to coronary

abnormalities
and/or LV
dilation with
severe tethering
of mitral leaflet

e Annular dilation
with severe loss
of central
coaptation of
the mitral
leaflets

e Regurgitant
volume 230 cc

abnormalities
with reduced LV
systolic function
e LV dilation and
systolic
dysfunction due
to primary
myocardial
disease

Ischemia or HF
may be present
that respond to
revascularization
and appropriate
medical therapy



coaptation of
the mitral
leaflets

tages of Seconaary Mitral Regurgitation (cont.
Grade| Definition | Valve Anatomy Valve Associated Symptoms
Hemodynamics | Cardiac Findings
Symptomatic | e Regional wall [ ERO 20.20 cm? |e Regional wall ¢ HF symptoms
severe MR motion e Regurgitant motion due to MR
abnormalities volume 230 cc abnormalities persist even after
and/or LV with reduced LV revascularization
dilation with systolic function and optimization
severe e |V dilation and of medical
tethering of systolic therapy
mitral leaflet dysfunction due [e Decreased
e Annular to primary exercise
dilation with myocardial tolerance
severe loss of disease. e Exertional
central dyspnea
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Xupypruyeckoro emewlatensctea — llb B

 [NaumeHTbl ¢ TKENON ancdyHkumnen JIHK (PB <
30% wn/vnnn KCP > 55 MM), pedpakTepHble K
MegMKaMeHTO3HOWN Tepanun ¢ HU3KOWU
BEPOATHOCTbIO YCNELIHON NaCTUKN nNpu
OTCYTCTBUW TSXKENMbIX CONYTCTBYIOLLMNX
3abonesanmn — llb C



« CUMNTOMHbIE NaUuneHTbl ¢ Taxenon MP,
B JIXK < 30 % npn HEBO3MOXXHOCTH
peBacKkynapusauumn, pedpaktepHble K
MeanKaMeHTO3HOW Tepanuun npwu
OTCYTCTBUN TSXKENbIX COMYTCTBYHOLLNX
zabonesaHun (lIbC)



» BoBneyeHune B npoLecc bonee 3
CermMeHToOB, OCODEHHO ecrnun 3TO KacaeTcs
nepenHen CTBOPKU

* BbipaXXeHHbIN KanbUMHO3 KnanaHa
« HegocTaToK TKaHeu KnanaHa
» KpynHaga nepdopaunsa CTBOPKU



» Tenting area B cuctony >1,6 cm?
« Taxenaa mutpanbHasa peryprutayms



» Tenting area B cucrtony > 2,5 cm2
* Yron 3agHeun ctBopkn> 450
* LleHTpanbHaga cTpysa peryprutauuu

« KOMNMneKcHbIe CTPyU peryprutaumu,
BO3HMKAKOLLME LEeHTPanbHO U
3agHemMeamnanbHO

* BoipaxxeHHaa gunatauua JIK



1-2 roga

- Taxenagqa cteneHb (ctagua C) - Kaxable
6-12 mec

(Mpw Hanuunn punataumm JIXK - vaule)
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IIa C-LD

See Online Data
Supplement 17
(Updated From

2014 VHD
Guideline)

Mitral valve surgery is reasonable for asymptomatic
patients with chronic severe primary MR (stage C1)
and preserved LV function (LVEF =60% and

LVESD <40 mm) with a progressive increase in LV

size or decrease in ejection fraction (EF) on serial
imaging studies (112-115). (Figure 2)

NEW: Patients with severe
MR who reach an EF <60% or
LVESD =40 have already
developed LV systolic

dysfunction, so operating
before reaching these
parameters, particularly with a
progressive increase in LV
s1ze or decrease 1n EF on
senial studies. 1s reasonable.




IIa B-R

See Online Data

Supplement 18.

(Updated From
2014 VHD
Guideline)

It is reasonable to choose chordal-sparing
MVR over downsized annuloplasty repair if
operation is considered for severely
svmptomatic patients (NYHA class III to
IV) with chronic severe ischemic MR (stage
D) and persistent symptoms despite GDMT
for HF (69,70,125,127,130-139).

NEW: An RCT has shown that
mutral valve repair 1s associated

with a higher rate of recurrence
of moderate or severe MR than
that associated with mitral valve
replacement (MVR) 1n patients
with severe. symptomatic.
1schemic MR, without a
difference 1n mortality rate at 2
years follow-up.




Orriginal Article

| Clin Med Res. 2016;8(11):797-804

Prognostic Importance of Exercise Brain Natriuretic
Peptide in Asymptomatic Chronic Organic Severe Mitral
Regurgitation: An Observational Study

Santosh Kumar Sinha®®, Shalini Garg®, Ramesh Thakur?, Vinay Krishna?, Karandeep Singh?,
Mohit Sachan®, Amit Goel®, Mahamdula Razi®, Umeshwar Pandey®, Chandra Mohan Varma®

Abstract

Background: The optimal timing of surgery in patients with chronic
organic severe mitral regurgitation (MR) continues to be debated, es-
pecially for those who are asymptomatic. The aim of the study was
to determine independent and additive prognostic value of exercise
brain natnuretic peptide (eBNP) in patients with severe asymptomatic
MR and normal left ventricular ejection fraction (LVEF).

Methods: Two hundred twenty-three consecutive patients with se-
vere MR defined by effective regurgitant orifice (ERO) area = 40
mm? and/or residual volume > 60 mL, LVEF > 60%, and normal LV

end-systolic diameter < 40 mm underwent symptom limited exercise
traadmill tact I TATY Eohacardiaaranho vimoe dana immadiatalo aftar

83 patients (37.2%): mutral valve replacement (MVR) in 59 patients
(symptomatic: 43, LV dilatation or dysfunction: 9; both symptoms
and dilataton/dysfunction: 7), 17 hospitalizations for congestive
heart failure, five patients developing acute pulmonary edema and
atnal fibnllation in remaining two patients. This was 7.6%, 35% and
69% inT, T, and T, respectively and had significantly higher eBNP
level than without any event (165 £ 119 pg/mL vs. 57 = 48 pg/mL; P
< 0.001). Using receiver operating characteristic curve analysis, the
best cut-off value of eBNP level to predict cardiac events was 90 pg/
mL (sensitivity: 75%; specificity: 88.6%; positive predictive value:
79%: negative predictive value: 83.9%).

Conclusion: In asymptomatic patients, eBNP level provides incre-
mental prognostic value beyond echocardiographic data and those
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