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Bioprosthetic Valve Dysfunction

Structural
Valve

Deterioration

Intrinsic permanent

changes of the prosthetic
valve (i.e., calcification,
|leaflet fibrosis, tear or
flail) leading to
degeneration and/or
haemodynamic

dysfunction

Nonstructural
Valve

Deterioration

/ Any abnormality not \

intrinsic to the prosthetic
valve itself (i.e., intra- or
para-prosthetic
regurgitation, prosthesis
malposition, patient-
prosthesis mismatch, late
embolization) leading to

degeneration and/or

dysfunction J

7

Thrombus development
on any structure of the
prosthetic valve, leading
to dysfunction with or
without thrombo-
embolism

\. J

1

Endocaraitis

J

l
A

Infection involving any
structure of the prosthetic
valve, leading to
perivalvular abscess,
dehiscence, pseudo-
aneurysms, fistulae,
vegetations, cusp rupture
or perforation



Regurgitace po intervencnich zakrocich na
chlopni

zhodnoceni nalezu pred intervencnim zakrokem
periproceduralni vySetreni - zhodnoceni nalezu
postproceduralni vysetreni

- klinické vySetreni v pravidelnych intervalech

- echokardiografie - TTE, TEE , 3 D, dopplerovské vysetreni

- CT vysSetreni, MRI

Aortalni chlopen — TAVI
Mitralni chlopen

Plicnice
Trikuspidalni chlopen







Preproceduralni hodnoceni

Echokardiografické vySetreni, TTE, TEE,3D, dopplerovské vysSetreni

Presna diagnostika snizuje riziko posproceduralnich komplikaci



Komplikace TAVI

A Valve prosthesis failure D THV-specific failure , R R . .
\/ L Shodné s komplikacemi na chirurgicky
Nl "’\:\/ implantovanych bioprotézach:

fles™ i e Y

- o
Left
ventricle

-endokarditida

-tromboza
E -strukturalni zmény
Lau\o/uhnlz
Komplikace typické pro perkutanni
C F A .
T \/ nahrady:
\_\S\\ compression

\ -paravalvularni regurgitace
-pozdni embolizace protézy
-komprese protézy

Sinning JM et al., EHJ 2015; 36, 1284-87 ,Myllote D et al. EHJ 2015;36,1306-1327



Mechanismus AR po TAVI

Transvalvular

Paravalvuar z Supra-skita Typ regurgitace Patofyziologie

Transvalvularni Poskozeni cipl
PriliSna expanze protézy

Paravalvularni Extenzivni kalcifikace ao chl
Patient/prosthesis mismatch
Podexpandovani protézy

A e K [ 6 e Malpozice protézy

aortic position) mitral position

Supraskirtalni Nizka implantace protézy
Design protézy

Upraveno dle Tarantini et al., Am J Cardiovasc Dis 2011;
1:314



Incidence AR po TAVI

kolisa mezi 48%-93%
stredné az vyznamna AR 1,9-21% drive,
nyni incidence 0- 2%

Rozdilnost v incidenci je v dusledku:

- rozdilnych diagnostickych metod

- Casoveé latenci po TAV

- nepresnym stanovenim
- deSign a typ protézy 0410172013 11:49:23

Smith CR et al., 2011, Athappan G et al., 2013,
Yared K et al., 2013, Abdel WM et al., 2011,
Généreux et al., 2012) Zoghbi et al. , 2019




Zhodnoceni regurgitace periproceduralné

Echokardiografie :
TTE - mozné v analgosedaci x TEE — celkova anestezie

Hyman MC, 2017
Aortografie - konvencneé pouzivana intraporceduralné
- nemusi korelovat s kvantitativnim zhodnocenim
- neodlisi spolehlivé centralni a paravalvularni regurgitaci
Zhodnoceni hemodynamiky

Table 2 Invasive hemodynamic indexes for assessing severity of AR immediately After TAVR

Author Index Formula Cutoff for significance

Sinning &t al** AR index ([DEP- LVEDF] + SBP} x 100 AR index <25 predictad higher mortality

Sinning at al " ARl ratio Ratio of post-procedural to pre-procedural AR ARI ratio <0.60 improved 1-year mortality
indax prediction of post TAVRE AR Index <25

Jilaihawi at al** CHAl score ([DBP = LVEDPF] -~ HR)x B0 =25 (denoting = moderate PVR), predicted

higher mortality

Bugan et al.™ TIAR indax (LV-Ao diastolic pressure time integral)/(LV TR index < B0 was associated with a sensitivity

systolic pressure time integral) x 100 of B6% and a specificity of B3%: for =mild AR.

AR, Aortic regungitation; AR, AR index; CHAI, composite heart-rate-adjusted hamodynamic-echocardiographic aottic insuffidency; DEP, diastolic
blood pressure; HR, heart rate; L VEDP, left ventricular end-diastolic pressure, SBP, systolic blood pressune; TIAR, Time-integrated aortic regur-
gitation.

Zoghbi et al. 2019



Zhodnoceni aortografie a hemodynamiky
po TAVI

IAQH 552 d RAO 17.7
GAUD MG CAUD 19.2
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Detekce paravalvularni regurgitace - CFM

« peclivé skenovani jetu- poCet, lokalizace, excentricita ( cave zeslabeni
anteriorné z TEE a posteriorné z TTE v kratké ose

« esentialni je stanovit poCatek jetu

« Sirka veny contracty , zona konvergence

« plocha veny contracty

Apical 5 Apical 3
Chamber Chamber

Zoghbi et al. 2019



VC Area 0.1 cm?

% Circ

8 %

Kvantifikace aortalni regurgitace

Klasifikace paravalvularni regurgitace :

» hodnoceni v zavislosti na ,cirkumferencialni® extenzi regurgitacniho

jetu
* mirna <10%, stfedni 10% - 29%, vyznamna >30% obvodu

Moderate Severe

0.2 cm? 0.2 cm? 0.26 cm? 0.7 cm?
10 % 16 % 18 % 30%

PW,CW Doppler
— limitace v dusledku compliance LK a aorty u starSi populace

Zoghbi et al. 2019



Echokardiografie - kvantifikace AR

LVOT Diam=2.0cm
I

S

' LVOT VTl =
WP 18cm

& %, RVOTVTI=
" 15cm

Vypocet regurgitacniho objemu
SV prfes nahradu: SV= LVOT
area X VTI

SV pfes RVOT: SV = RVOT area
X VTI

RV = LVOT SV - RVOT SV

RF (%) = RV /LVOT SV x 100

Kvantifikace RV a EROA
planimetrické mereni regurgitacni
ploch

CW doppler AR — méreni VTI
RV=EROA X AR VTI

J Am Coll Cardiol Img. 2012;5(4):441-455.




VARC Il doporuceni pro hodnoceni aortdlni a/ nebo
paravalvularni regurgitace po TAVI

Semikvantitativni parametry

Reverzni diastol. tok v desc. zadny nebo Intermedialni Prominentni,
aorté v Casné diastole holodiastolicky
Cirkumferencialni rozsah <10 10-29 > 30

prostetické paravalvularni
regurgitace

Kvantitativni parametry

Regurgitacni objem ( ml) <30 30-59 > 60
Regurgitacni frakce <30 30-49 > 50
EROA ( cm?2) 0.10 0.10-0.29 >0.30

Kappetein P.A. etal. JACC. 2012;60(15):1438-1454



Doporuéeni pro hodnoceni AR po TAVI 2019

ezt lic flow reversal PWD) in
- Proximal descanding aorta™

- Abdominal sorts

Sami-quantitstive

Vena contracta width {cm) $£0)

Vena contracts area o™ @20/30 COF
Clrcumferantial extent of PVR (%) 0
Jet decsleration rate [PHT, maj® (CWD)

Cruantitathe
Regurgitant volums (mL)

Regurgitant frection (%)
EROW fom™)™

- Brief, sarly disstolic

- Albgent

<03
=0.10
<10

‘iarizble
Liually =500

<30

<0.10

- May be holodiastolic

- Abaent

03-08
0.10-020
10-20
‘anabls

3044
0.10-0.29

PVR sevariy it Maodaraia Sevara
Agirtogran by Contraat does not fill Intermedizte Conirast fills LV on
entire LV and clears first beat, ending
with each cycle with greater density
thamn in aacending
asorta
Invashe Hemodynamic Parametars
AR linde=x” =25 <25 <25
Dicrotic motch Presant Freasnt Effaced or sbsant
Echocardiographvy: TTE and/or TEE
Structursl parsmeters
Position of prosthesis Usually nonmsal ‘arnabls Frequenthy abnormal
Stent and leaflet monp hokogy Lizuslly normal \anisbls Frequenthy abnormal
Doppler Paramsatars
Cruslitstie
Prosxamal fiow convergenca (CD) Abasnt May be present Often preaent
AR velocity waweform denaity (CWID) Soft Denzs Denas

- Holodiasiolic fsnd-
diastolic velocity

=230 emid)
- Presant

=06
=0.30
=30

Sieep
Ll ually <300

=50 [May be lower
in bovw flow states)
=50

Zoghbi et al. 2019




MRI v hodnoceni aortalni regurgitace po
TAVI

Pre-ViV

2
>
4
n
@)
Q.

,Phase-contrast” zobrazeni

Primé méfeni doprfedného SV a RVol a RF
Alternativné nepfimé mereni Rvol a RF
TTE muze podhodnocovat AR oproti MRI



Algoritmus hodnoceni AR po TAVI

‘ Aortic Regurgitation After TAVR or Percutaneous Prosthetic Valve Repair

W

* Yes, mild Does AR meet specific criteria of Yes, severe *
\L mild or severe AR? J{
. . . I

> Wﬁgﬁ"&gﬂmd AR Intermediate values: _SF'ES'{?: m ;"" et

. VCA < 010 o AR probably moderate B P

. gifﬂTlfﬂfEfEﬂ:szm e 5 —— T *  Circurmferential VT extent = 30%

. mall or no convergence _3 criterig ! o . T 2-3 criteri "

« PHT > 500 me 2-3chlena | perform quantitative methods whenever possible to : 2-3 criteria | = E#gﬂmnlm

* Mo or brief diastolic flow > refine assessment < *  Prominent holodiastolic fiow

reversal inlhedEDEﬂdingaurta L__-l__-__-__-__-___-__[__-__-___-__-__-_l-___ reversal in the dEEEEﬂdifﬂEm’tﬂ
z 4 criteria = 4 criteria
Definitively mild '\lf ‘1’ s ‘l’ \l’ Definitively severe
{guantitation not nesded) RWol = 20 mL W;::;:n- 5:3 L:l- RVol = 60 mLy (may still quantitate)
RF < 30% - RF = 50%
f EROA <0.1 cm?® ¥ EROA 0.10 - 0.28 cm S EROA = 0.3 o
3 specific criteria
for severe AR
K W I qf v L
Mild Moderate Severe
AR AR AR

= Poor TTE quality or low confidence in measured parameters
» Discordant quantitative and qualitative parameters and/or clinical data

Indeterminate AR
Consider further testing:
TEE or CMR for quantitation




Stanoveni paravalvularni regurgitace po TAVI -
klicové body

PVR je komplikace po TAVI, recentni studie u TAVI s novym designem
popisuji incidenci 0-2%

Zobrazovaci metody pred implantaci a periproceduralné predikuji a
redukuji incidenci PVR ( prediktory PVR jsou undersizing TAVI, vyznamné
kalcifikace chlopné a anulu a Spatna pozice chlopné

vyznam kombinovanych metod k hodnoceni PVR periproceduralné
(TTE/TEE, hemodynamika, aortografie)

CFM metoda prvni volby, ale limitace ( excentrické malé jety, nutné
multiplanarni zobrazeni, pro excentri¢nost jetl nelze pouzit konvencni
pomeér Sirka jetu/LVOT pfi kvantifikaci

Nutné komplexni hodnoceni vyznamnosti vady
V pripadé nejasnosti vyznamnosti AR Ize uzit MRI



Intervencni vykony na mitralni
chlopni




Preproceduralni vysetreni pred implantaci MitraClipu

{ “ \ | ‘ ’/,
\ \ f
Coaptation | [ h
A length ; Coaptation ‘ 4 ),, u.\i\
7\ //& 22mm AN A depth /A s Flail gap
‘ ™ o, L <11mm \,\ = . <10mm
y

Flail width
<15mm




Hemodynamika a TEE pri stanoveni rezidualni MR
pri implantaci MitraClipu

Invazivni - hemodynamika S
e poklesvinyV, pokles tlaku v LS a plicnici i

Obecné echo parametry a spektralni
dopplerovska echokardiografie

e spontanni echo kontrast v LS — signifikantni
redukce MR

 pokles EF LK po MV intervenci — signifikantni
redukce MR pfi abscenci jinych pricin
(ischemie,PMC ) a soucasné zlepSeny SV —— I

« plicni Zily- syst. reverzni proud> 1 PZ ;fu'u.wnm Yo
=vyznamnda MR A"/ /

« CW doppler- kontury a denzita toku, V max ' .

e PW doppler - E,Avlna, snizeni VTI

Kvantitativni parametry

* ERO - PISA - neni obecné doporucovano

e RV - obtizné zhodnoceni, neni obecné

doporucovano

-— . -
N - .
"‘\ g = w

AN




Periproceduralni vysetreni pri implantaci MitraClipu




TEE pri stanoveni rezidualni MR pri implantaci
MitraClipu - CFM

barevny jet
- velikost, pocet, lokalizace excentricita)
- uplné systematické skenovani

zona konvergence

- velka — vyznamna rezidualni MR

- mala nebo zadna — mala rezidualni MR
- obtiZzné stanoveni u vice jetd nebo velmi
excentrickych jetd ( muze byt maskovan
clipem)

vena contracta

>7 mm —vyznamna MR,

obtizné u vice nebo velmi excentrickych jet(
vena contracta plocha (3D)

- lepsi delineace u excentrickych jetl,
- secteni VCA u mnohocetnych jet(




Kvalitativni

Barevny doppler jet
Konvergencni zéna
Pratok na Mi chlopni

Plicni zZily

CW doppler MR jetu

Semikvantitativni parametry

Vena contracta ( cm)

Kvantitativni parametry

Vena contracta area 3D (cm2)

Regurgitacni objem ( ml)

Regurgitacni frakce

EROA ( cm?2)

1-2 uzké
zadna-mala
A dominatni

normalni

slaby, parabolicky

1 jet<0,3

1 jet<0,2

<30

<30

<0.2

stredni
nespecificka kriteria

oplostély systol. tok

bez spec. kriterii

1jet 0,4-0,6

1jet 0,2-0,39

30-59

30-49

0.20-0.39

velky/mnohocetné
velka
nespecifické

reverzni systol. tok

denzni, triangularni

1jet>0,7 nebo 2
stredni jety

1jet 20,4 nebo 2
stredni jety

> 60 ( Ci nizsi pri LF
stavu)

= 50

>0.40



Zhodnoceni MR po vykonu

Vyznamna rezidualni MR

Nevyznamna rezidualni MR




TEE pri stanoveni rezidualni MR na katetrizacCni
nahradée mitralni chlopné




Parameter Mild Moderate Severs
Structural
Morphology Device appropriately Mo specific criteria Abnormal device position/fiail
positioned/expectad or valve (single leafiet
normal valve maotion detachment, dehiscence,
incomplete TMVR
expansion etc)
LA and LV volumes Reduction in size from Minimal change Enlarged with no change/
baseline or normalization worsening from baseline,
particularly in primary MR
Cualitative
Color Doppler jet (size, One or two small, narrow jets More than mild but does not Large central jet/multiple jets/
number, eccentricity) meat severe criteria eccentric jet(s) of any size
wrapping around LA
Flow convergence size' Mone or small Intermediate Large
Mitral inflow pattem A-wave dominant Mo specific criteria Mo specific criteria
Pulmonary vein flow Naormal Blunted systolic flow Systolic flow reversal
pattern’
CW Doppler of MR jet Faint, parabolic contour Mo specific criteria Dense, triangular contour
(density, contour)
Semi-quantitative
Vena contracta width (cm) Single jet with VCW =0.3 Single jet with VCW 0.4-0.6 Any jet with VCW =0.7 or =2
moderate jets
Cuantitative
Vena contracta area by 3D Single jet with VCA <0.2 Single jet with VCA 0.2-0.39 Any jet with VCA =0.4 or =2
planimetry (cm®)® moderate jets
EROA by PISA {cm?) <0.2 0.2-0.39 =04
Not recommended after edge Not recommended after edge- Not recommended after edge-
to- edge repair or in PVR to-edge repair or in PVR to-edge repair or in PVR

Regurgitant volume (mL)

Regurgitant fraction (%)

<30

<30%

30-59/

30-49

=60' (May be lower in low flow
states)
=50%




Hodnoceni MRI

LV EDV = 201 mL
VESV =118 mL
VSV=83mL

Forward SV =35mlL
Rvol = 83-35 =48 mlL
RF=48/83=57%

Nejsou dostupna data
Pouziti metody jako u hodnoceni u nativni chlopne a nebo
chirurgickych protéz



Algoritmus hodnoceni rezidualni MR po intervenci

Residual Mitral Regurgitation after Percutaneous MV Repair or Replacement

"-.

Yes, mild

Does MR meet specific criteria for Yes, severe
. mild or severe MR? l
*x
I
K
y o - Intermediate values:
Specific Criteria for Mild MR Specific Criteri Savere
+ Small, namow central jet S UL B ILETE : mmﬁa"ﬁ;i:rmﬁnhgfﬂi lefiet
e o 2.3 ‘L“ 2.3 « WCW 2 0.7 cm or = 2 moderate jets
» WCA <02 ooy flefia ;oo e criteria = WCA =04 e or 2 2 moderate jets
+ Mo or small flow convergence criera P P i
- Mitrodl A vy it aafiore = Perform quantitative methods whenever possible «———| - Largefiow convergence
: I eyl pE + Central large jet > 50% of LA area
» Soft or incomplete jet by CVW Doppler = Pulmonary vein systolic fiow reversal
hd hd
Deﬁfljlggmg "L \L W \l’ 1: 24 Cr_i'[eria
RVol < 30 mL RVl 20-59 mL RVol > 60 mLY Definitely severe
RF < 30% RF 30-49% RF 2 50%
**EROA < 0.2 cm? *EROA 0.2-0.39 cm? *ERDOA = 0.4 cm?
2 specific criteria
for severe MR
R h k4 h
Mild Moderate Savere
MR MR MR
o Pp-ur'lTE quality or I_ml confidence in measured Doppler pa_mpeters = I::Iiside:.':r:ill‘:fsh:‘uﬂ
= Discordant quantitative and qualitative parameters andior clinical data TEE or CMR for quantitation




Stanoveni rezidualni regurgitace po intervenci na
Mi chlopni - klicové body
* \lyznam vysetreni pred vykonem, periproceduralneg i
postproceduralné
e Zakladni metodou je CFM

K stanovenirezidualni MR je nutné pouzit komplexni
parametry, nicménée PISA metoda neni doporucovana

* \lyznam srovnani postproceduralnich a preproceduralnich
parametrd k posouzeni zmén vyznamnosti MR a remodelace LK

* Prinejasnostech pouzit TEE vysetreni ¢i MRI

* Artefakty v souvislosti s implantovanym MitraClipem Ci
protézou mohou zhorsovat hodnoceni regurgitacniho objemu



Intervencni vykony na plicnici a trikuspidalni
chlopni



Echokardiografické hodnoceni rezidualni regurgitace na
plicnici

Parametr

Sife jetu v poméru k plicnimu <20% 20-40 % 240 %

anulu/ konduitu

Diastol. reverzni tok v plicnici/ Proximal. %5 main Distal. main PA/conduit extenduje do vétvi

conduitu (PWD) PA/ conduitu

Densita regurgitacniho jetu slaba densni, mozna ¢asna densni, mozna ¢asna
terminace diastol. toku v terminace diastol. toku
zavislosti na compiance PK

PHT (CW) <100

Regurgitacni frakce <20% 20-40 % 240 %



Zhodnoceni rezidualni regurgitace na plicnici po
implantaci chlopné

PR relativné Casta u pacientu po |éCbé pacientu s kongenitalni
vadou

Zkusenosti s kvantifikaci rezidualni regurgitace po TPVR jsou
malé

Hodnoceni podobné jako u nativnich PR kombinaci
dopplerovskeé a 2D echokardiografie

Sitka jetu, extenze diastol. reverzniho toku, denzita
regurgitacniho jetu v CW

CT — zhodnoceni pozice chlopneé

MRI — kvantifikace RV objemu a regurgitacni frakce, i pres
artefakty z protézy



Perkutanni intervence na trikuspidalni chlopni

MitraClip v trikuspidalni pozici ( v USA neni schvalend, 64 provedenych
intervenci v Evropé)

 Implantace anuloplastickeého prstence katetrizacné ve vyvoiji

Parametr

Plocha jetu

Konveregnci zona

Densita regurgitacniho jetu
VC Sitka ( cm)

PISA ( cm)

Jaterni zily

EROA ( cm?2)

Rvol (ml)

mald, uzka, centralni

zadna/mala
Slaba,parabolicky
<0,3

<0,5

systolicka dominance
<,20

<30

stredni, centralni

stfedni

densni, parabolicky,
triangularni

0,3-0,69

0,6-0,9

Ssizeni systol.viny
0,20-0,39

30-44

velkd, centralni nebo
excnetricka

velkd

densni, triangularni

> 0,7 nebo 2 stredni

20,9

reverzni systol.tok

20,39

245



Stanoveni rezidualni regurgitace po intervenci na
trikuspidalni chlopni - klicové body

* TR nejcasteji sekundarni

* Perkutanni intervence jsou ve vyvoiji
 Klicové ve stanoveni rezidualni TR je CFM

* Lze pouzit PISA metodu s omezenim u clipu

 Po zakroku je Casta stredné vyznamna TR i pres zlepSeny
klinicky stav

 V\ pripadé MRI lze pouzit neprfimé metody, nutna ale dalsi
validace ( pro artefaktu clipt pfi vypoctu regurgitacnich
objem)



Dékuji za pozornost



