Recommendations for
Evaluation of Prosthetic Valves
With Echocardiography and
Doppler Ultrasound

Parameters of Prosthetic Mitral Valve
Function



KommiekcHast oileHKa PyHKIIMU cepAlia
BxuiroyaeT B ceOs:

Knunudeckyto nHpopMalmio o maeHTe

nsmepenue A/l 1 YCC (/11 MUTpaIbHOTO MJIM TPUKYCITHIA/TBHOTO
IIPOTE30B)

pocT

BeC

IUIOLIA/b Tea

IJXOKapAHOJIOTUIECKYIO OLIeHKY
pasMepsbl Kamep cepAla
TOJIIIYHA cTeHOK /DK

MMJDK
MOKa3aTe/Iu CUCTOJIMYECKOU U fracTonmdeckoit pyHKunn/DK



[TpoTe3upoBaHHBIN KJIallaH IO/DKEH OBITh OCMOTPEH U3
BCeX MO3UIINI 0COOEeHHO y/Ieisasi BHUMaHHUeE :

JIBY>KeHMe TTOABYDKHBIX YacTel IpoTe3a(aMIUIuTyaa
OTKPBITHS Y 3aKPBITHS 3alIPaTe/IbHOTO 3JIeMEeHTa
WJTM CTBOPOK OMOIPOTE3a IO/DKHBI UMETh
IOCTATOYHYIO AMIUTATYAY)

Hanudyre MHOPOAHBIX BKIIOYEHHM Ha OTIOPHOM
KOJIbLIe Y CTBOPKaX MpoTe3a(KaabluPUKAThI, TAHHYC,
BereTaiuu, TPOMOBI)

Hanu4wue v oOTCyTCTBHE MapanpoTe3HOMU
peryprutrauuu















[ lapameTpbl U3yyeHwMs :

[InkoBasi CKOPOCTH

PacyeT cpegHero rpajjueHTa Ha IpoTe3e
PHT

DVI u EOA
CternneHb HEJOCTATOYHOCTU



[ luk

CKpUHUHTOBBIN METO/I TPU U3YIYeHNH AUCPYHKIITNH
KJIAMAHa .

L1l

(MHKOBast CKOPOCTD)

YBennuuBaeTcs IpH :
Taxukapauu
MaJsiom pazmepe KamnaHa
CreHo3e
HenoctaTouHocTH
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[ Ipu aByCcTBOpYaTOM M LIAPOBU/IHOM IPOTE3aX
nuk E B HOpme MoykeT ObITh 3aBblllEH /10 2,4
m/s




CpeiHUU IPaIUeHT

Mean gradient is also useful in assessing prosthetic
mitral valve function and is normally

However, values up to have been
reported in normally functioning Starr-Edwards and
St Jude bileaflet prostheses, respectively, highlighting

the need to compare serial values in the same patient
over time



High mean gradients may be due to
hyperdynamic states, tachycardia or
PPM, regurgitation, or stenosis.

The mean gradient is significantly
affected by heart rate, so the heart rate
at which the mean gradient is measured
should always be



HapaMeprI KPOBOTOKA U TUIOLIA/Ib MUTPA/IBHOTO OTBCPCTHS /1151
PAa3/TMHHOTO THI1A KJ/IalIIAHOB B MI/ITpa]IbHOﬁ IMOSHULIHNHN

Tun MakcumanbHas | Makcumanp | CpegHuin IInomaap
KJIallaHa CKOPOCTB, M/C HbIN AWACTO/IN4YeC | OTBEpPCTHs,
rpagyueHT 187071 CM2
JABJI€HUs, |TpPaguEeHT
MM.PT.CT. ABJI€eHUs,
MM.PT.CT.

CenTt-/xyn
Meaukii
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RETglE
BpeMsi MOJ1yCIia/ia Ipa/iieHTa J1aB/1eHU s

CKOpOCTh KPOBOTOKA 4Ye€pe3 MUTPATbHBINU KJIATIaH
npegonpeneneHa IUIOLALbI0 MUTPAIbHOTO
OTBEpPCTHUA IIPU YMEPEHHO BbIPAYXeHHON WU
BBIPA)XEHHOU CTEIIeHU CTeHO3a.

[Ipy HeBBIpaXKEHHOM CTEIEHU CTeHO3a MUTPAJILHOI'O
KjlaraHa Wik HOPMaTbHO PYHKIITMOHHUPYIOIIEM
IPOTE3€ CKOPOCTh KPOBOTOKA OIpee IseTCs
COCTOSTHWEM KaMep cepAla.



IMAXY =156. CM-S
IME =.375 SEC
ACC =316. CM- 52| PRESSURE HALFTIME

MITRAL VALVE
. M\ PR HALFTIME = 148,
W, MV AREAR = 1.52
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[Tpn HOpManbHO QyHKIMOHUPYIOIIeM KianmaHe PHT
peZKO MpeBbILIaeT

CoOTBETCTBEHHO, TPU OJHOKPATHOM HCC/IEJOBAHUH , THOO
Py TWHAMHUYeCKOM HaOJTI0IEHNH €CJTU Mbl BUTUM
3HaunTenbHOe yitnHeHne PHT Goree , 9TO
TOBOPUT 00 OOCTPYKIIMH TPOTE3UPOBAHHOTO KJlaMaHa.

YMmenpwmaloT PHT npuem nekapcTBeHHBIX Iperaparos,
A0pTaJIbHASA HeJOCTATOYHOCTD U T.JI.

PHT He nocToOBepHO Npu TaxuKapAuH, aTPUO —
BEHTPUKY/ISIPHOU O/IOKaZie 1 CTeneH!.



Normal Obstructed
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Peak E=1.1 m/s Peak E=2.5 m/s

Mean G =4 mmHg Mean G = 15 mmHg
PHT = 123 ms PHT = 170 ms



P PexTrBHAas MI01AAb OTBEPCTHS

OmnpepesnsieTcs: TpY IIOMOIIM AOTITIJIEPIXOKapAUOTpaduH ,
PACCYUTBHIBACTCS IO YPAaBHEHUIO HEITPEPBIBHOCTU MTOTOKA
U SIBJISIETCSI OTPAKEHUEM

EOA prMV = stroke volume /VTI prMV

YnapHblii 00beM 4depe3 MUTPATTbHBIN KJIATlaH, paBeH
o6bemy nipoxogsiiemy 4yepe3 BT/DK, mpu orcyrcTBrm
3HauuMoOM HegocTtaTrouHocTu Ha AK 1 MK.

B ormuume ot rpaguenToB D110 mo3BosseT MOayduTh OoIee
TOYHYIO OLLeHKY TSDKeCTH CTeHO03a BHe 3aBUCUMOCTHU OT
TeMOZNHAMHNYECKOrO COCTOSTHUS OO/IBHOTO.



[ Lnowiaap k1anaHa

BbraucneHue rnaoua/iv QOPTaibHOTO KJlaliaHa Mo YPaBHEHUIO
HETIPePbIBHOCTH MOTOKA

A1 - V1
V2

Cxemarnyeckas JyuarpaMMa YpaBHeHNsI HeNIPEPbIBHOCTHU

A=




BoamoykHbIe ook mpu uamepenuu JI10:

M3mepenune guamerpa BTJ/DK
Pacuer miomaau BOJDK (D?srok )

Hu3KoCKOpPOCTHOIT MOTOK HA A0PTaJIbHOM KJIallaHe
(HeItoJIHOe PacKPhITHE CTBOPOK KJIalaHa)

BeicokockopocTHOM MOTOK Ha AK
Taxukapous
bpagukapaus

[TpumensaTs D10 HeobOxommmo ecu rtokas3arenu PHT u
MeanG gvCKOpPQHTHBI.



DVI( gonmiepoBcKuii UHAEKC )

MeHee 2.2




Prosthetic MV Jet LVOT flow
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Doppler parameters of prosthetic mitral
valve function

Normal Possible Suggests
stenosis significant
stenosis

Peak velocity (m/s 1.9-2.5

Mean gradient 6-10
(mm Hg)t

VTI PrtMv/VTILVO : 2.2-2.5
EOA (cm2) 1-2
PHT (ms) 130-200




[ lapanpoTe3Hast HeI0CTAaTOYHOCTD

MapanpoTte3Hasa cdhuctyna MK
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[ lapanpoTe3Hast HeJOCTaTOYHOCTD

IIMPHWHA vena contracta

3 -6 MM

0oJiee 6 MM

CTelnneéHb HeJOCTATOYHOCTHN

He3Ha4YUuTEeJ/IbHasi

yMepeHHast

BbIPpA)KE€EHHAas




Transthoracic echocardiographic findings suggestive of significant
prosthetic MR in mechanical valves with normal
pressure half-time

Peak mitral velocity =1.9 m/s*

VTI Pr MV/VTI LVO 22.5*

Mean gradient =5 mmHg*

Maximal TR jet velocity > 3 m/s*

LV stroke volume derived by 2D or
3D

imaging is >30% higher than
systemic

stroke volume by Doppler

Systolic flow convergence seen in the
left
ventricle toward the prosthesis
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Specific

Specific

Also consider high flow, PPM

Measurement errors increase in atrial
fibrillation due to difficulty in matching
cardiac cycles; also consider PPM

At physiologic heart rates; also consider
high flow, PPM

Consider residual postoperative
pulmonary hypertension or other
causes

Validation lacking; significant MR is
suspected when LV function is normal
or hyperdynamic and VTI LVO is <16 cm

Validation lacking; technically
challenging to detect readily
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