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Strukturalni dysfunkce bioprotezy

Ruzna kritéria v jednotlivych pracich
-bez reoperace

-klinicka

-vzestup gradientu

» Dysfunkce cipu

g Kalcifikace - Ruzna delka sledovani — k posouzeni
stenoza degeneraci nutno 5+ let
» Natrzeni,

deformace cipu —
regurgitace

Manji RA, Amer Heart J 2012,
164: 177-85

» Dysfunkce ostatnich
struktur bioprotezy

ge of

Dvir D, Circulation
2018,137:388-399



Rozvoj strukturalni dysfunkce
aortalnich bioprotez

» Dle meta-analyz veprovych a » Hancock Il (Medtronic)
perikardialnich aortalnich bioprotéz
SVD zacina obvykle 8 let po
implantaci 10 let 95%

» Vyskyt vyznamne roste po 10 letech 15 let 75%
= Dobre strednédobé vysledky 20 let 49%

nemusi predikovat dlouhodobe.
» Carpentier-Edwards Perimount (Edwards

» Preziti bez strukturalni dysfce

» Strukturalni dysfce veprovych a

hovézich bioprotéz » Lifesciences) perikardialni
» doS5let<l% » Preziti bez strukturalni dysfunkce
do 10 let 10% >65 let. 15 let 79%
20 let 54%

median 19 let

Wang M, Ann Thorac Surg 2017,104:1080-7



Rizikove faktory casne strukturalni
dysfunkce bioprotezy

» Nizky vek

» Renalni selhani

» Poruchy kalciového metabolismu

» Nestrukturalni dysfunkce — zejmena PPM
» Tromboza

» InfekCni endokarditida

» Typ protezy, pozice
Coéte N, Curr Opin Cardiol. 2017;32:123-129.



Hodnoceni funkce protezy

» 1. referencCni vySetreni

3.-12. tyden po operaci,
odezneni bezprostrednich
pooperacnich zmen, dale dle
nalezu na 1. vysetreni/

» Echokardiografie
» CT

» (MR)

» PET/CT

> Skiaskooie

eter Cardmva@ 2013, 81: 853

>

ViRNY V V V

v

Echokardiografie — TTE, TEE, 3D
VSechny modality , zvykla méreni
Morfologie protézy

Rychlosti, gradienty

EOAI, pomér rychlosti

Barevné zobrazeni patol/fyziol. jetl
Hodnoceni levé komory
Hodnoceni plicni hypertenze

Nutna znalost symptomu, data operace,
typu a velikosti pouzite chlopne, vysledky
predchozich vysetreni

Hemodynamickeé parametry — TF, TK,
vySka, vaha, BSA






Echokardiograficka kriteria detekce steno
protéz

Struktura a hybnost Normalni Casto Abnormalni
abnormalni

Doppler. parametry

V max <3 m/s >4 m/s

Stredni gradient <20 mmHg >40 mmHg
DVI > 0,35 <0, 25
EOA/ (- ref OA) >1,2 (-0,25) <0,8 (-=0,37)

Tvar transproteticke Trojuhelnik, Symetricky, tvar nabojnice
trysky casny vrchol

Akcelerace/ejekéni ¢as <0, 32 >0, 37 Dvir D,

LK Circulation
EOAproBSA<16m? >1,2cm? <1,0cm? 2018,137:388-

EOAproBSA>1,6m2 >1,1cm? <0, 8 cm? 399




Staging strukturalni dysfunkce
bioprotezy

Stadium 0 Bez zmeény oproti stavu
bezprostfedné po implantaci

Stadium 1 Abnormalni morfologie bez
hemodynamickych zmén

Stadium 2 S Stfedni stenoza
Stadium 2 R Stfedni regurgitace
Stadium 2RS Stfedni stendza a regurgitace

Stadium 3 Vyznamna stendzazregurgitace

Dvir D, Circulation 2018,137:388-399



Klinicky pristup

Stadium O Bez zmény oproti stavu
bezprostfedné po implantaci

Stadium 1 Abnormalni morfologie bez
hemodynamickych zmen

Stadium 2 S Stfedni sten6za
Stadium 2 R Stfedni regurgitace
Stadium 2RS Stfedni stendza a

regurgitace

Stadium 3 Vyznamna
stendzazregurgitace

Rocni klinické + echokontroly

Kontrolni echo za 3-6 mésicu
Pfi susp. na ztlusténi cipu zvazit
antikoagulacni leCbu

Kontrolfifeckhe-za-3-6-mesicu
Dale po 6 -12 m je-li klinicky stabilni

Kontrolni echo za 3-6 mésicu
Dale po 6 -12 m je-li klinicky stabilni

Kontrolni echo za 3-6 mésicu
Dale po 6 -12 m je-li klinicky stabilni
Zvazit intervenci pri symptomech

T : Dvir D,
Zvazit intervenci Circulation

Kontrolni echo za 3-6 mésicl je-li  PYPFIREraErr:
asymptomaticky se zachovanou EF. [




XY, 75 let, nahrada aortalni chlopne

bioprotézou pro stenozu + CABG
RIA/LIMA 2004, 185 cm, 138 kg

Max. grad.

Stfedni grad.

LKd
IVSd
ZSd
EF LK
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XY, 75 let, nahrada aortalni chlopne

444444

bioprotezou pro stenozu + CABG =
RIA/LIMA 2004, 185 cm, 138 kg

sssss

Max. 56
grad.

Stredni 33

grad.

LKd 63
IVSd 16
ZSd 16
EFLK 60
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trukturalni dysfunkce vs. tromboza
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HR: 148
Adult Echo TIS0.2 MI04
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67 lety muz 5 let po AVR bioprotézou, narust gradientu - morfologie bez p
zasadnich morfologickych zmeén,
antikoagulac¢ni tp.

n
™~
{ Y AVAY, e + AV VTI e sceat 0
; [% ' Vmax 512 cm/s ] Vmax 373 cmis i}
\n" q_ ‘ Vmean 372cm/s . Vmean 245 cm/s sa
L Max PG 105 mmHg Max PG 56 mmHg ]
‘ : . ' Mean PG 61 mmHg 1 Mean PG 29 mmHg . -2
- & = VTl 145 cm VTl 89.7 cm :

75mml/s o2

, % e S
Bioprosthetic thrombosis 3 = p S :
o v -

Anticoagulation using a VKA and/or UFH is recom-

mended in bioprosthetic valve thrombosis before con-

sidering reintervention.
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Intraproteticka regurgitace — deformace ci
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Intraproteticka regurgitace - TAVI
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Souhrn

» Dispenzarizace bioprotez
» 1. referenéni vySetreni do 30 dnu od operace
» Dale dle nalezu vstupniho vysetreni

» Dg. strukturalni dysfunkce bioprotezy - TTE, TEE,
dynamika nalezu

» Strukturalni dysfunkce bioprotez obvykle zacCina po 8.
roce, zavisi na rizikovych faktorech

» Neobstrukcni trombdza — narust gradientu —
antikoagulacni lecba.

» CAVE dif dg. Strukturalni dysfunkce vs trombus vs.
iInfekCni endokarditis - klinicky obraz, TTE, TEE, CT
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Katetrizacni implantace aortalni chlopn
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Pooperacni echokardiograficke

kontroly

U pacientu bez komplikaci

cca do mesice po
propusteni

PO roce
A dale 1x za rok

ECHO + Klinicka info: TK,
TF, hmotnost, vyska, typ
chlopné, datum operace

>

vV v v Vv

s komplikacemi

Degenerace bioprotézy — regurgitace,
stendza (3-6-12 m)

Dysfunkce LK
Pri nalezu nového Selestu
Pri zméné klinického stavu

Klinické suspekci na infekCni
endokarditidu




Five-Class Grading Scheme

None/Trace

Mild-Moderate

Moderate

Moderate-Severe

Hodnoceni strukturalni dysfunkce - regurgit

Severe

Doppler parameters (qualitative or semiquantitative)

Jet features*

Extensive/wide jet origin

Absent

Absent

Absent

Present

Present

Present

Multiple jets

Possible

Possible

Often present

Often present

Usually present

Usually present

Jet path visible along the stent

Absent

Absent

Possible

Often present

Usually present

Present

Proximal flow convergence
visible

Absent

Absent

Absent

Possible

Often present

Often present

E/A ratio

<1.0

<1.0

<1.0

=1.5

215

Vena contracta width, mm*
(color Doppler)

Not
quantifiable

<2

2to<4

4 to <5

5to <6

Vena contracta area, (mm?)t
(color Doppler)

Not
quantifiable

<5

5to <10

10 to <20

20 to <30

Jet width at its origin, (% LVOT
diameter)* (color Doppler)

Narrow (<5)

Narrow
(5 to <15)

Intermediate
(15 to <30)

Intermediate
(30 to <45)

Large
(45 to <60)

Large (=60)

Jet density (CW Doppler)

Incomplete
or faint

Incomplete or
faint

Variable

Dense

Dense

Dense

let deceleration rate, PHT, ms#
(CW Doppler)

Slow (>500)

Slow (>500)

Variable
(200 to <500)

Variable
(200 to <500)

Variable
(200 to <500)

Steep (<200)

Diastolic flow reversal in
proximal descending aorta*
(PW Doppler)

Absent

Absent or brief
early diastolic

Intermediate

Intermediate

Holodiastolic (end-diastolic
velocity 20 to <30 cm/s)

Holodiastolic (end-diastolic
velocity =30 cm/s)

Doppler parameters (quantitative)

Regurgitant fraction, %§

Not
quantifiable

5to <10

10 to <20

20 to <30

Dvir D,

Circulation
2018,137:388
399




Table 1

Doppler echocardiographic criteria for detection and quantitation of prosthetic valve stenosis

Aortic prosthetic valves

Nommnal

Possible stenosis

Significant
stenosis

Valve structure and motion

Mechanical or bioprosthesis

Doppler quantitative parameters
Peak velocity (m/s)*"
Mean gradient (mmHg)™"

Doppler velocity index®
Effective orifice area (cm”)*

Measured EOA vs. normal reference
value®

Difference (measured EOA —reference
EOQA) (cm?)®
Contour of the transprosthetic jet®

Acceleration time (ms)"
Acceleration time/LV ejection time ratio

Pressure half time (ms)”

Changes in echo parameters during FU

Increase in mean gradient (mmHg)

Often abnormal®

34
20-35
0.25-0.29
0.8-1.2

<Reference
—-15D

=0.25

Triangular to
intermediate

80-100

0.32-0.37

Abnormal®

>4
>35
<0.25
<0.8

<Reference
28D

=0.37

Rounded,
symimetrical

=100

=0.37




Hodnoceni hemodynamickych

charakteristik

» PPM

Ithough PPM is the most frequent cause of high gradients
following valve replacement, it is important to highlight
that, in presence of low-flow state, PPM may be
associated with low gradient. Indeed, as for native valve
stenosis, low-flow states are often associated with
pseudo-normalization of transvalvular flow velocities and
gradients leading to under- estimation of PPM or
prosthetic valve stenosis [8]

On the contrary, in the aortic position, the opening an-
gles (not closing angles) of single disc prostheses are
identified in only 40 and 77% of patients by TTE and
TOE, respectively, and for bileaflet mechanical
prostheses in 13 and 35%, respectively.

Since intermittent cyclic or non-cyclic dysfunction of
mechanical prostheses can occur (intermittent increase
in transprosthetic gra- dients), careful examination of the
gradients and disc motion during several consecutive

beats is recommended.







Single pericardium layer

Fatigue resistant, offers same tissue properties in every point
uniforming mechanical behaviour, optimizes leaflets match,
reduces risk of leaflet prolapse. The unique mounting allows
for a synchronous and wide leaflet opening

Cross-stitch pattern to evenly l

distribute stress on the commissures,
allowing for a cylindrical leaflet
opening, relieving forces on the valve
posts in the cardiac cycle

SORIN

One-seam knit polyester Dacron to
reduce microturbulences on the
valve, avoid exposed knots and
allows smooth contact between the
pericardium and the tissue

Soft silicone sewing ring filler:
Facilitates suturing, reduces
needle friction, conforms to the
annulus allowing implant
versatility. Loaded with tungsten
powder achieves radiopacity.



Leaflet Design

Tissue Mounted Outside the Stent

One single sheet g

Maximized flow area

Synchronous leaflets opening

Tissue thickness varies with valve size for greater fatigue

resistance and reduced prolapse probability.

The tissue is externally cross-sutured to the stent posts

The cross stiches are aimed at distributing the stress, avoiding the leaflet

tear

SORIN



Biologicke chlopenni nahrady

Ny V VvV Vv

Stentované

Stentless

Homograft

Pulmonalni autograft (Rossova operace)
Sutureless

KatetrizaCni
» Samoexpandibilni

» Balonkem expandovatelné

Hodnoceni protez

Principy hodnoceni nativnich

chlopni+ specifika protez
Ruzné konstrukce chlopni
| mechanismy dysfunkce




'z \
Peak Prosthetic Aortic Jet Velocity > 3m/s
\andlor mean pressure gradient 2 20 mmHgJ

.

e 2
Measure EOA by continuity equation and
| compare to normal EOA reference value it

Measured EOA ~ Measured EOA <
reference value reference value
r—( Change in EOA & DVI during follow-up? h
YES
NO
v
Calculate indexed Decrease in EOA &
EOA DVI
R !
Indexed EOA naKad EOA Abnormal disk/
<0.85cm?/m? >0.85cm*/m leaflet motion®
= DVI20.35
T S vo
: { T L d
Consider AT/ET>0.37 AT/ET<0.37 DVI<0.95 DVI<0.36
PPM Rounded Jet Triangular Jet AR STRETA-SE
L ] Rounded Jet Triangular Jet
Con‘sider s : N :
e Subvalvular Consider P?:::::::s (" ¥ )
acceleration H .
L R High Flow Statesj Obstitction LcoTs'dd‘:,r- )
: ——h . ocalize ig

regurgitation gradient*

« Technical error™ Technical error**

Recommendations EACVI 2016 « Pressure recovery

(Ao<30mm)




Roky od

Implantace
bioprotézy bez
strukturalni
dysfunkce
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SVD-free (%)

SVD-free (%)

SVD-free (%)

Edwards Pericardial - Aupart 2006 [under 60]

Scale = 0.05 (SE = 0

Shape =3.86 (SE=0.1)
Years to SVD

Mean = 18.8 §SE =0.15)

Median = 18.

10

Years post Implant

Edwards Porcine - Corbineau 2001 [under 60]

Weibull Parameters ~
Scale = 0. gE =0.001)
Shape =3.8 (SE=0.13)
Years to SVD
Mean = 14.9 (SE = 0.16)
Median = 15

10

Years post Implant

Medtronic Porcine - David 2010 [under 60]

Weibull Parameters
Scale = 0.05 (SE = 0&
Shape = 3.45 (SE = 0.04)
Years to SVD
Mean = 17,1 SSE =0.05)
Median = 17.

Years post Implant

Sorin Pericardial - Houel 1999

Years to SVD
Mean = 10.9 (SE = 0.03)
Median = 11

SVD-free (%)

SVD-free (%)

SVD-free (%)

SVD-free (%)

Edwards Pericardial - Johnston 2015

—_—

Weibull Parameters

Scale =003 (SE = 0)
Shape = 3.38 (SE = 0.03)

Years to SVD
Mean = 29.6 gSE
Median = 29.

Edwards Porcine - Le Tourneau 2002

=02)

Years post Implant

Weibull Parameters
Scale = 0.04 (SE = 0.001
Shape = 2,50 (SE = 0.06

Years to SVD

Mean-?OgSE-OSi)
=195

Median

Years post Implant

Medtronic Porcine - Riess 2010

Weibull Parameiers
Scale = 0.05 (SE = 0.002)

Shape = 5.2 (
Years to SVD

£ = 0.33)

Mean = 17.2 SSE =0.46)
7

Median = 1

Sorin Pericardial - Minami 2005 [80-84]

Years post Implant

Weibull Parameters

Scale = 0.04 (
Shape =279
Years to SVD

SE = 0.004)
(SE = 0.24)

Wang M, Ann
Thorac Surg
2017,104:1080-
.



