OLIEHKA MPOTE3A
AOPTAJIbHOT O KJTAMAHA

3eHueHKO /IMmurpui
HNropeBuu

K.M.H., QCCUCTEHT Kadepbl
JIydeBOM, (PYHKIIMOHAJIBHOU U

J1ab0paTOPHOM TUAaTrHOCTUKU




OCOBEHHOCTUN U3OBPAXKEHNA

[Ipu uccaegqoBaHUU JOIKHBI OBITh N3YUEHBDI:
= OIOpHOE KOJIBIIO IIPOTE3a
= 3anupaTeabHbIN 3JIEMEHT
= OKpyzKarliye CTPYKTYPbI
= [IapacTrepHa/ibHbIE IIJIAHBI OITUMHU3UPYIOTCS

1A onipenesieHud pasmepos BTJIZK
(onpenenenue YO u I110)



OCOBEHHOCTUN U3OBPAXKEHNA

] IIpu ucciemoBaHUU MeXaHUYECKUX KJIallaHOB
HepeJIKOo MoJIydaeTcsa HeBHATHAs KapTUHKA
BCJIEJ/ICTBHIE peBepbepanumu

] beckapkacHble OHOIIPOTE3HI MOTYT OBIThH
HEOTJIMUYUMBbI OT HATUBHBIX KJIAIIaHOB



CKOpOCTb U rpagMeHThI

o JlonmiepoBCKUM NPOMUIb IOTOKA Yepes
HOPMAaJIbHBIM a0pTaJIbHBIN IIPOTE3 OA00€H
IIOTOKY Uepe3 KJlallaH C HE3HAYMNTEIbHO
BhIpa:KEHHBIM CTE€HO30M:

JIIukoBasa CKOpPOCTh >2 m/S

JTpeyrospHast (popmMa KOHTypa IIOTOKA

IMakcumMmasibHasA CKOPOCTb IIOTOKA B PAHHEU
CHCTOJIE



CKOpOCTb U FrpagMeHTDI

IIpu yBeTMUYeHNY BBIPAKEHHOCTU OOCTPYKITUU
[IpoTe3a OTMEeYaeTCA

JYBeninueHne CKOPOCTH U I'PaJlEeHTA
JYBesiueHre BpeMeH! U3rHaHuA

J3aziepkKka MakCUMaJIbHON CKOPOCTH U3THAHUS
B T€UEHHE CUCTOJIBI.



CKOpOCTb U rpagMeHThI

BbICOKHE IrpaJeHThI OTMEYAIOTCA

1 Ha HopMasIbHO QYHKIIMOHUPYIOIIHUX IIPOTE3ax
11§0)4!

* MaJIEHbKOM pas3mepe

e BBICOKOM yJapHOM OOBEME

PPM

OOCTPYyKIIUH ITPOTE3a

HarmporuB, He3HAUYUTETbHO MOBbIIIIEHHBIH
IrpaJiieHT IIPU BhIpaXkeHHOU ucPyHKIun JI2K
MOXKET YKa3bIBaTh HA 3HAYNMBIN CTEHO3.

I



CKOpOCTb U rpagMeHThI

T.0., HEBO3MOXKHO OTJIMYHUTD JUCHYHKITHIO
IIPOTEe3a OT HOPMaJIbHO pabOoTaoIIero B
YCJIOBHSIX BBICOKOTO BBIOPOCA OCHOBHIBASIChH
TOJIBKO Ha M3YUYEHUHU I'PaJUEHTa.



CKOpOCTb U rpagMeHThI

- IIpu ckopoctu B BTJI?K >2 m/s Heo6xoammMo
HCKJII0YATh JUHAMUYECKYIO UJIH
(GUKCUPOBAHHYIO OOCTPYKIIUIO HUKE KJIallaHa.

o JI1st MEUHMMAa3alyuy IOTPENTHOCTH, CBSI3aHHOM C
yIJIOM HCCJIeZIOBaHUA HEOOXOAUMO, KaK U IIPU
a0pTaJIbHOM CTEHO3€, IIPOBOJIUThH UCCAENOBAHUE
13 MHOTUX [O3UIINU.



AKYyCTHUYECKMEe OKHa

CraHgapTHbie 3xokapanorpaduye-
ckue poctynsl. MpubnusntensHoe
PaCcnonoXxeHne 3XOQ0CTYNOB NOKa-
3aHO 3eneHbim useTom. Nonbitantech
nonNyuYnThb Hamnydwee niobpaxeHne
13 pa3Hbix mexpebepHbix npome-
KYTKOB. (1) — nesbi napacTepHan-
HbIW; (2) — anukanbHbil; (3) — cybko-
cTanbHbil; (4) — cynpacTepHantHbii;
(5) - npasbiv NapacTepHanbHbin,

N3 kH. 9. Pauiunr. 9xokapauorpadus. IIpakTruyeckoe pyKOBOJICTBO.



CKOpOCTb U rpagMeHThI

» I3MepeHnsa TPAHCIIPOTE3HOU CKOPOCTH U
I'PaJUEHTOB 8ce20a IIPOBOAUTCS U3 ITO3UIUH,
I/le OHU MaKCHMAaJIbHBI.



|
Table 4 Doppler echocardiographic evaluation of prosthetic

aortic valves

Parameter
Doppler echocardiography of Peak velocity/gradient
the valve Mean gradient
Contour of the jet velocity; AT
DVI
EOA

Presence, location, and
severity of regurgitation
Pertinent cardiac chambers LV size, function, and
hypertrophy




« KOHTYp OTOKA KPOBU Uepes3 NpoTe3
KadyeCTBEHHBIN, HO Ba>KHBIU ITIOKa3aTeb
(GYHKIIMU KJallaHa, KOTOPBIU UCIIOJIb3YeTCA
COBMECTHO C KOJINYECTBEHHBIMU ITIOKA3aTEJIAMH.

+ IIpu HOpMa/TbHOM MPOTE3E, JAXKe IIPU BHICOKOM
IIOTOKE, UMEETCA TPEYTOJbHBIM KOHTYP IIOTOKA,
C PAHHUM OHUKOM CKOPOCTH U KOPOTKHUM
BpeMeHeM yckopeHuUs (AT; BpeMs oT Hayajia
IIOTOKa 10 MaKCUMaJILHON CKOPOCTH), OJI00HO
He3HAYUTETbHOMY a0PTaJIbHOMY CTEHO3Y.



IIpu 0OCTpYyKIIMHM A0PTAJILHOTO MHPOTE3a
Jdumeetcs OoJiee KPYTJIbIA KOHTYP CKOPOCTH,
] MUK CKOPOCTH B cepe/iiHe IIOTOKA U3THAHUA
Jdynnunasaerca AT
dynnmunsiercss Bpems usrHanusa (ET)
dyBennuuBaercsa cooTHouieHue AT/ET



J TI'panuna mexay HOpMaJbHbIM U IIPOTE30M
CTEHO3UPOBAHHBIM IIPOTE30M /IJ1d AT - 100 msS
- Cootnomienue AT/ET > 0.4 Takke yKa3bIBaeT

Ha CTEHO3 IIpOoTe3a.



Pulsed Doppler
LVO

INURWAREY

CW Doppler
Prosthetic AV

MG =22 mmHg MG =80 mmHg

DVI=04 DVI=0.18
AT =75 ms AT =180 ms

Doppler recordings of a normal and obstructed prosthetic valve in the aortic
position. With obstruction, the velocity of the jet is increased along with changes in
the contour of the jet velocity to that of a parabolic, late peaking profile. The ET as
well as the AT is increased. AT (in milliseconds) is measured as the duration from
the onset of aortic ejection (solid line) to the maximal jet velocity (dotted line).
Mean gradient (MG) is increased and the DVI is decreased with prosthetic




JdPdPeKTUBHAA Nnowasb OTBEPCTHA
(3MO0O)

« EOA. 9¢ddektuBHa mwiomaab oreeperus. IO mporesa
JIy4dilie OTpakaeT ero (pyHKIIMIO, YeM TOJILKO I'PaJUueHT.

« IIIO BrruncIIsAeTCA 110 POPMYJIE:

- BI1O = YIAPHBIM OB BEM/VTIPrV

« I'me VTIPrV nonyuyen CW gonmiepoM U3 5-KaMepHOU
MMO3UINHY WIN allukajabHOU AauHHou ocu JI2K , YO —
PAaCCYMUTAH KaK IJIOIAAb BEIHOCAIIIETO TPAKTA
HEIIOCPEACTBEHHO 10/l A0PTAJIBHBIM IIPOTE30M
YMHOKeHHas1 Ha VTIBTJ/IK IMOJIydeHHBIN OTTYy/ia ke PW.



PW Doppler LVO




IIpu perucrpaiiii IOTOKa B BEIHOCAIIEM TPaKTe
Heo0XoauMO N30eraTh pernoHa NoAKIaIIaHHOTO
yckopeHUs (00bIYHO KOHTPOJILHBIN 00beM
pacmoJiaraercs B IIpejeaax 0,5 — 1,0 CM IO/
KJIaIIaHOM )

J®opma oNmIepoBCKOTO CHEKTPa A0JIKHA OBIThH
IJ1aJIKOM, C MUHUMAJIbHBIM CIIEKTPaIbHBIM

pacIIupeHHEM.



» EOA 5tosixHa OBITH CBAA3aHA C pa3MepoM
OIIpeAeJIEHHOTO TUIA KJIallaHa.

» JIJ1s1 KJ1aIlaHOB JII0O0T0 pa3Mepa 3HAUNMbBIH

CTEHO3 IIOJ03PEBAETCA KOIZia ero IJIomaab <0.8
cma.



/lonnnepoBckun nHaekc (DVI)

« DVI aT0 6€3pa3sMepHOe OTHONIEHHE
npokcuMasibHOU ckopocTHu B BTJIZK k ckopocTu
IIOTOKA HA IIPOTE3E:

DVI = VLvO/VPrav



Velocity | yvo

Doppler Velocity Index =
oppler Velocity Index Veloaily o

Schematic representation of the concept of the DVI.

Velocity across the prosthesis is accelerated through the jet
from the LVO tract. DVI is the ratio velocity in the LVO (V1lvo) to
that of the jet (Vjet)



/lonnnepoBckun nHaekc (DVI)

» DVI Mmo2keT OBITH I10JIE3HBIM, JIJISI BBISABJIEHUSA
nuCcPYHKIIMHU KjIallaHa, 0COOEHHO KOrjia pa3Mep
DNK: He MOKeT ObITh U3MePEH WU Pa3Mep
KJjlallaHa HEN3BECTEH..

« IIpu DVI < 0.25 3HAYUMBIN CTEHO3
IIPOTE3UPOBAHHOI0 KJIallaHAa OYeHb BEPOSATEH



« Kak u 9I10, DVI He 3aBucut ot 60JIbIIOTO
00BEMHOTO KPOBOTOKA Uepe3 KjalaH, BKIoJas
perypruTaluio,

* (CKOpOCTh KPOBOTOKA U T'PAIUEHT 3aBUCST)



I[l,l/IaI'HOCTMI‘{a CT€HO3a NpoTe3a
dOpPTaJibHOIo KJidllaHa.

 ITosAByieHHe HOBOTO IIyMa U HOBBIX cUMIOTOMOB CH y
naryenTa ¢ Ao mpoTe3oM HOBOJ JIJIA CDOYHOI'O IPOBEICHUA
IxoKT.

- IlepBoe 1o03peHne HA MPOTE3HBIN CTEHO3 BOBHUKAET IIPHU
IIPOBeAeHUN PYTHHHOTO 00C/IeIOBaHMsl, KOT/[A BBISBIISETCS
HEHOPMAaJIbHOE IMOBBIIIIEHNE CKOPOCTU KPOBOTOKA Ha
IIPOTE3E.

e TOJBKO MOBHIIIIEHNE CKOPOCTU KPOBOTOKA HE ABJIAETCA

JI0Ka3aTeIbCTBOM U M.0. BTOPUYHBIM (BBICOKUH BBIOPOC.
PPM).

* BbICOKMI I'PaZIiEHT MOXKET He OMPEIEISAThC Y MAIUEHTOB C
IIPOTEe3HON UCHYHKIINEN U HU3KUM CEP/IEUHBIM BHIOPOCOM.

- JlommiepoBckue rpagueHThbl M.O. IIpeyBeJIUY€EHEI B
JIBYCTBOPUYAThIX MeXaHWYECKHUX KJalaHax 3a cyeT 3 deKTa
BOCCTAHOBJIEHUS J1aBJIEHU.



Table 5 Doppler parameters of prosthetic aortic valve function in mechanical and stented biologic valves™

Parameter Nomal Possible stenosis Suggests significant stenosis
Peak velocity (m/s)’ <3 34 >4
Mean gradient (mm Hg)' <20 20-35 >35
Dvi =0.30 0.29-0.25 <0.25
EOA (cm?) 1.2 1.2-0.8 <0.8
Contour of the jet velocity through the PrAV Triangular, early peaking Triangular to intermediate Rounded, symmetrical contour
AT (ms) <80 80-100 =100

PrAV, Prosthetic aortic valve.
“In conditions of normal or near normal stroke volume (50-70 mL) through the aortic valve.
tThese parameters are more affected by flow, including concomitant AR.



Peak Prosthetic Aortic Jet Velocity > 3 m/s .H

I

DVI DVI DVI
2 0.30 0.25-0.29 <0.25
Jet Contour /\ /\ /\
AT (ms) >100 <100 >100 <100

| | | |

Suggests PrAV | |Consider Improper
Consider PrAV stenosis with Normal PrAV g?:en osis ¢ LVOT velncpity*p*

* Sub-valve narrowing
* Underestimated gradient
* Improper LVOT velocity EOA

Index

ZAN

High Flow || PPM

Figure 10 Algorithm for evaluation of elevated peak prosthetic aoric jet velocity incorporating DV, jet contour, and AT. "PW Doppler
sample too close to the valve (particularly when jet velocity by CW Doppler is =4 m/s). *'PW Doppler sample too far (apical) from the
valve (particulary when jet velocity is 3-3.9 m/s). pStenosis further substantiated by EOA derivation compared with reference values if
valve type and size are known. Fluoroscopy and TEE are helpful for further assessment, particularly in bileaflet valves. AVR, Aortic
valve replacement.



» Eciiu mociie npoBezienua TT IxoKI' creHo3
IIPOTE3a OCTAETCs 10l BOIIPOCOM HEOOXOIMO
npoBeaeHue UndxoKI' u/umu KT.



Peryprutauma Ha npote3e Ao KnanaHa

« TTE nnpumeHserca 1A olpeneeHuda Kak TPpaHC-
, TAK 1 IIapalpOTE3HOU PErypPruTalum.

« OnrTuMasibHble N300pakeHus /7151 BbISIBJIEHUSA
pErypruTanyy NOJy4aroTCA U3
IapacTepHaJIbHOU MO3UIUU (IJIMHHAS U
KOPOTKAasl OCh), alTMKaJIbHOM MO3UIUS AJIMHHOMN
OCH M 5-KaMePHOH II03UIIUH.



« HezHauuTesibHaA perypruramnus ornpeaesisaeTcA
KaK Y3KUU TypOyJIEHTHBIN IOTOK HE

IIPEBBIIIAIOIIUY 10 pa3MepaM 25% aramMeTpa
JIBOT.

« boJiee IUPOKUE IIOTOKU KJIACCUPUITUPYIOTCS
KaK YMepPeHHHAasA UIH TAxKeyasd peryprutamnus B
3aBHCUMOCTH OT ApYyTrux kputepues (PHT,
rOJIOIUACTOINYECKHUH PEBEPCTHHIN IIOTOK B
HUCXOJIANIIEN a0pTe)..



Table 6 Parameters for evaluation of the severity of prosthetic aortic valve requrgitation

Paramatar Mild Moderate Sevens
Valve structure and motion
Mechanical or bioprosthetic Usually normal Abnormal' Abnormal'
Structural parameters
LV size Normal* Normal or midly dilated*  Dilated*
Doppler parameters (qualitative or semiquantitative)
Jet width in central jets (% LVO diameted: color® Narrow (=25%) Intermediate (26%-64%)  Large (=65%)
Jet density: CW Doppler Incomplete or faint Dense Dense
Jet deceleration rate (PHT, ms): CW Doppler® Slow (>500) Variable (200-500) Steep (<200)
LVO flow vs pulmonary flow: PW Doppler Slightly increased Intermediate Greatly increased
Diastolic flow reversal in the descending aorta: PW  Absent or brief early diastolic  Intermediate Prominent, holodiastolic
Doppler
Doppler parameters (quanttative)
Regurgitant volume (mL/beat) <30 30-59 >60
Regurgitant fraction (%) <30 30-50 =50

PHT, Pressure half-time.

*Parameter applicable to central jets and is less accurate in eccertric jets; Nyquist limit of 50 to 60 emvs.

tAbnormal mechanical valves, for example, immobile occluder (valvular regurgitation), dehiscence or rocking (paravalvular regurgttation); abnormal
biologic valves, for example, leaflet thickening or prolapse (valvular), dehiscence or rocking (paravalvular regurgitation).

tApplies fo chronic, late postoperative AR in the absence of other etiologies.

§lnfluenced by LV compliance.



Color Doppler.

» O1leHKa KOMIIOHEHTOB A0 peryprutanuu, Mecra
ee IPOMCXOKAEHUS U HallpaBJIeHUs
HeOXOIUMBI I €€ TOUHOU OIIEeHKH.

* C HEKOTOPbIMHU OTOBOPKaAMU, IPUMEHAIOTCA
TexKe KpUTEPUU, 4TO U JJIA OLlEeHKHU
perypruTanvuyi Ha HAaTUBHOM KJIAIlaHE.



[lapanpoTe3Haa peryprmrauma

1B oTiyre OT HaTUBHBIX KJIAIIAHOB, TOYHOE
nsMmepeHre VC HeBO3MOKHO.

IITosykosnyecTBeHHA OLIEHKA:

1<10% oT nnepuMeTpa KOJiblia KjIalaHa
COOTBETCTBYET O HE3HAUHUTEJIbHOM, 10% - 20% -
yMepeHHO, 00JIblIIe - TsKeJa0on Ao
pEerypruTaiim.

JITaTosornyeckas moABUKHOCTD IIPOTE3A
(Rocking) nabsiofaercst oObIYHO IPU OTPHIBE
>40% nepuMeTpa..



3. Role of TEE in Prosthetic AR



An Integrative Approach in Evaluating
Prosthetic AR.

JOnenka npore3nou AP 3HaYNTENBHO C/I0XKHEE, YEM IIPU
HAaTUBHOM KJIAIlaHe.

AIIporece rpaaiiuu TAXKeCTU peryprutamnuu 1.0.
HMCUEPIBIBAIOIIUM U UHTETPATUBHBIM C
HCII0JIb30BAHUEM KAQUECTBEHHBIX U
IIOJIYKOJIMUECTBEHHBIX MOKa3aTeaer. Eciu AP mpu sTom
O/THO3HAYHO OIIPEeAesIAeTCA KAaK He3HAaYUTeJIbHaA NN
MeHee, JPYThe pacyeTbl HU TPeOyIOTCs.

JEcau ecth mapaMeTphl, YKa3bIBaloIye Ha 00Jiee
yeM JieTKyio AP 1 oHU IToAal0TCs KOJIMUEeCTBEHHOM
OIlEHKE,

»KeJIaTeJIbHO OIlEHUTh KOJIMUeCTBEHHO cTerneHb AP, B
TOM UHCJIE
paccuuThiBas 00beM perypruTanui u Gpakiuio.



 Ecoiu agHbIe SBJIAIOTCA IPOTHBOPEUNBLIMU,
HaJI0 BHUMAaTEJILHO CMOTPETh Ha TEXHUUECKUE U
bu31oIoOTHYECKHE IIPUYMHEI, OOBACHIIOIIHE
ATH PacX0XKIeHHUs U Ioj1araThCs Ha Te, KOTOphIe
NMeIOT JIyUlllee KauecTBO U HanboJjiee TOUHBI,
YYUTBIBAS HAJIMYKE IPOTE3UPOBAHHOTO
KJIallaHa ¥ KJIHHUYECKOoe
COCTOSTHIIE.



