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Typy katetrizacni vykonu na aortalni
chlopni

Patients with severe AS?
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'( ®—— Symptoms® ————¥ \
. I AV I LVEF <50% without another cause 2
W

1

Presence of one or more of the following:

« High-gradient AS

« Severe valve calcification® and V,,,x progression 20.3 m/s/year
- Elevated BNP or NT-proBNP levels attributable to ASY

« LVEF <55% attributable to AS

« Exercise test with sustained fall in BP >20 mmHg

* uzavery paravalvularnich leaku 1

Low procedural risk
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Intervention
(Class lla)

} !
Close active surveillance® Heart Team evaluationf
(Class 1)
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Patients 270 years
with a tricuspid
aortic valve
if anatomy is suitable

. l l
SAVR SAVR or TAVI TAVI
(Class ) (Class I) (Class 1)

@Esc .EACTS/

Praz F et al. , 2025 ESC/EACTS Guidelines for the management of valvular heart
disease, 2025

All remaining
candidates for
a bioprosthesis

Patients <70 years
if surgical risk is low
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Diagnostické modality a Cetnost sledovani po
TAVI

 TTE — zakladni vySetfovaci metoda
 TEE — metoda prvni volby v pfipadeé podezreni na patologii TAVI
« CT a MRI a nuklearni metody — pomocna vySetreni

» 1. kontrola po vykonu pred dimisi
« 2. za 2-3 mésice od vykonu (baseline vySetreni)
« dale a 12 meésicu

 Casnéji pfi novych obtizich (pfi kardioembolizaci TEE do 48 hodin), novém Selestu nebo znamkach
zhorSovani funkce protézy




Zakladni udaje behem kontroly

 uvést tlak a tepovou frekvenci (ovliviiuje prutoky pres chlopen
« vySka, vaha, BSA (indexace)

* typ a velikost protézy s datumem implantace (ovliviiuje méfené parametry protézy + nutné znat pro
pfipad dalSich intervenci)

« uvest i dalsi provedené intervence, prestoze nemusi byt na TTE patrné

- parametru chlopenni protézy tésné po implantaci (baseline vySetfeni 2-3 mésice po vykonu) v
pfipadé dalSich follow-upt

* klinické vySetfeni + EKG
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Zakladni sledovane parametry

VISUAL AFFEARANCE

- Stent poutian toema
« Cusp mobiity, thickness TAV malposition
« Color Doppler
HEMODYNAMICS TAV thrombosis
« Mean gradient, peak vefocity TAY cbstruction
« EOA_EOAI
» Beguegitation (circuenderential D e
extent, ERO, RV, PHT) TAY regurgitation

Mt valve impingerment

Aotk hematoma/dissection
= Maral valve, a0rts, coronaries

I :

Coronary cbstnaction

CARDIAC FUNCTION

« AV (size, SV, cardiac index)
» RV (size, function)
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Pistaru, SV, et al. J Am Coll Cardiol Img, 2016; 9(2): 193-206



Typy protez, SEV vs. BEV TAVI

* moznost repozice béhem vykonu

* riziko vaskularnich komplikaci béhem vykonu (rozmér
zavadécich systému)

» Cetnost periproceduralnich komplikaci

» prutokové parametry

* riziko obstrukce koronarnich tepen

 Cetnost paravalvularnich regurgitaci

» Cetnost prevodnich poruch

* mira stinéni a mnozstvi artefakt béhem TTE/TEE

Valvo R et al. Coronary artery cannulation after transcatheter aortic valve implantation. Eurolntervention, 2021




Pozice stentu

stabilni umisténi v LVOT

* bez interference s mitralni chlopni

« kompletni prekryti aortalniho anulu

* bez interferenci s cipy puvodni chlopné

 bez obstrukce koronarniho usti

Z archivu kardiologické kliniky FNKV




Vysoke umisteni stentu
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Vysoke umisteni a migrace protezy

+ Sharp
2.58 m/s
26.72 mmHg
1 AV Vmax 229 m/s
AV Vmean 1.25m/s
AV maxPG 21.05 mmHg
AV meanPG 7.75 mmHg
AV VTI 45.0cm
AV Env.Ti 360 ms
HR 167 BPM
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Nizké umisténi stentu a interferenci s
mitralni chlopni

Z archivu kardiologické kliniky FNKV



Rozvinuti stentu

66
2:132HR
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TAVI underexpansion

» problém predstavuje nedostatecné rozvinuti
funkeni ¢asti chlopni; lehka deformace inflow
casti nebyva problém; tyka se zejména SEV

 Casté u valve-in-valve procedur

« zhorSené prutokové parametry, vySSsi riziko
trombozy chlopne, rychlejsi strukturalni
degenerace, CastejSi PVL

* reSeni: postdilatace, BEV valve-in-
valve, kardiochirurgie

Approach. J. Cardiovasc. Dev. Dis. 2025
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SELF-EXPANDABLE TAVI UNDEREXPANSION

| MECHANICAL

Anatomical Factors

Device-Related Factors

Eccentric or severe calcification of the native valve
Type 1 bicuspid aortic valve

High ellipticity of the aortic annulus
Severe torfuosity of the aorto-iliac and femoral artery

Hameau, R et al. Management of TAVI Underexpansion with Self-Expanding Valves: A Practical

Re-cheathing an SEV [16]

Inadeguate valve loading

Larger valve sizes (e.g., =29 mm)



Cipy

» obvykle Spatne
prehledné, BEV > SEV

* pri patologii dif. dg. na
prvnim miste IE nebo
trombdza

 strukturalni degenerace
nebo pannus malo
pravdépodobné

Z archivu kardiologické kliniky FNKV Latib A et al. Treatment and Clinical Outcomes of
Transcatheter Heart Valve Thrombosis. Circulation, 2015




Prutokové parametry

Table 5 Doppler parameters of prosthetic valves in the aortic valve position

* na prutoku zavislé:
Vmax, gradienty

* na prutoku malo
zavislé/nezavislé:
DVI, EOA, ACT, ACT/ET

* Vmax, gradient a EOA
specifické pro dany typ a
velikost protézy

Mormal

Possible stenosis

Suggests significant stenosis

Appropriate for all prosthetic aortic valves

Jet velocity contour”
Acceleration time, msec”

Accalaration thrme/LV
ajaction time ratio

Paak velocity, misec’

Specific AVR considerations

SAVR
Mean gradient, mm
Hg'
D5
EOAS

TAM (change from baseline)

Mean gradient’
D[

EQA’

Triangular, earky peaking
<B0
<0.32

<3

<20

=0.35
Raferanca EOA + 1 5D

Changa <10 mm Hg from
basaling’

Change <0.1 or 20% from
baselina

Change <0.3 em? or 25%
from basaline

Triangular to intermediate
BO-100
0.32-0.37

3-4

20-34

0.25-0.35

1 5D smaller than referancea
EOA

Increase of 10-19 mm Hg
fromm basalineg
Dacrease 0.1-0.19 or 20%-
39% from baselina
Decraase of 0.3-0.59 em®
or 25%-49% from
basalina

Rounded, symmatric
=100
=037

=35

<025

2 50= smallar than
reference EQA

Increasa =20 mm Hg from
basaline
Decrease =0.2 or =40%
from baseline
Decrease =0.6 em® or
=50% from baseline

Zoghbi, William A. et al. Guidelines for the Evaluation of Prosthetic Valve Function With Cardiovascular Imaging. Journal of the American Society of Echocardiography, 2024



Vmax a gradienty

» flow-dependentni parametr
* mereni pomoci CW (continous wave doppler)

* merit ze vSech dostupnych projekci
(A5C, A3C, suprasternalni, pravy PLAX)

« CAVE incidencéni uhel

« Adekvani sizing, sweep speed 100mm/s

« tracing pouze denzni obalové kfivky

 pfi nepravidelném rytmu prumér z vice stahu (3-5)

« u TAVI norma Vmax < 3,0m/s, PGmean < 20mmHg

Z archivu kardiologické kliniky FNKV

1 AV Vmax 3.13m/s
AV Vmean 2.28m/s
AV maxPG 39.13 mmHg
AV meanPG 23.38 mmHg
AV VTI 780cm
AV Env.Ti 343 ms
HR 175 BPM




ACT (ACT/ET)

Normal Obstructed

 Uhlové nezavislé, na pratoku malo
zavisle

« ACT norma < 80ms, patologie >
100ml

« ACT/ET norma < 0,32, patologie > AT =58 ms
0,37

AT =126 ms

AT/ET = 0.31

AT/ET =045

Acceleration Time Ejection Time Acceleration Time Ejection Time
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Zekry et al. Flow Acceleration Time and Ratio of Acceleration Time to Ejection Time for Prosthetic Aortic Valve Function,
JACC: Cardiovascular Imaging, 2011
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Doppler velocity index (DVI)

* na prutoku malo zavislé; uhlové zavislé

(-] A+

1 LVOT Vmax 0.96 m/s

LVOT Vmean 0.64 m/s

LVOT maxPG 3.67 mmHg

° A1 ° ¥ LVOT meanPG  1.94 mmH
pom’er ’VTI LVQT av}/TI prvutoku pres Lyerme Aminkle
aortalni chlopen; pripadné pomer Vmax LVOT Env T 285 ms

HR 91 BPM

v LVOT a na aortalni chlopni

» pfi méfeni LVOT VTI vzorkovaci objem
PW umistit na zaCatek stentu

* norma > 0,35, patologie < 0,25

Z archivu kardiologické kliniky FNKV




Srovnani ACT, ET a DVI

1.0 4
 AUC stenoticka nahrada aortalni
chlopné& (mechanicka i biologicka) ==
vs. normalne funguijici chlopne
(vCetné PPM): 2 06-
- DVI 0,96 :g
« ACT 0,92 o
v 0.4 4
« ACT/ET 0,88 Acceleration Time
Ejection Time
« ACT +DVI 0,98 el = A‘T/ET
Doppler Velocity Index
— Reference line
0.0 ! T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

%,
v
il
3
&

Zekry et al. Flow Acceleration Time and Ratio of Acceleration Time to Ejection Time for Prosthetic Aortic Valve Function,
JACC: Cardiovascular Imaging, 2011
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Effective orifice area (EOA) i

« vypocet z rovnice kontinuity EOA = tepovy objem / VTI
prutoku pres aortalni chlopen (CW)

* nutné vztahnout na typ a velikost chlopné; obecna norma u
TAVI =2 1,2cm2

* na prutoku malo zavislé, uhlové hodné zavislé

« 2 zpUsoby vypoctu tepového objemu: prutok pres LVOT
(plocha LVOT x VTI LVOT) nebo z méfeni objemu levé
komory; pfipadné méfeni pratokd na mitralni chlopni, RVOT

u TAVI mérfeni pruméru LVOT na zacdatku stentu

Z archivu kardiologické kliniky FNKV




Regurgitace

transvalvularni vs. paravalvularni

 transvalvularni by po vykonu nemély byt patrné (maximalné stopové), PVL bézné

 pficiny: Spatny sizing chlopné&, malpozice, nedoléhani z divodu kalcifikaci nebo zpusobené cipy puvodni
chlopné

 lehké neovliviuji prognézu — de facto ,fyziologicka regurgitace” v pfipadé TAVI

» stfedné az vyznamné PVL progndzu jiz ovliviuji; nastésti malo Casté (do 2% u vySSich generaci TAVI)

RT14
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Y prﬂl?EéTpu Casu muze jesté dojit k redukci regurgitace (,dosedani“ chlopenni nahrady)

Zoghbi W et al. Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve
Repair or Replacement
Journal of the American Society of Echocardiography, 2019
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|dentifikace paravalvularni regurgitace

Detection of Paravalvular AR after TAVR with Color Doppler

Apical 5
Chamber

Apical 3
Chamber

Zoghbi W et al. Guidelines for the Evaluation of Valvular
Regurgitation After Percutaneous Valve

Repair or Replacement

Journal of the American Society of Echocardiography, 2019
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Kvantifikace paravalvularni regurgitace

Aortic Regurgitation After TAVR or Percutaneous Prosthetic Valve Repair

e vena contracta 2D/3D

* Yes, mild Does AR meet specific criteria of Ves, severe %
\]/ mild or severe AR? \]/
" " 1

° O bVO d VC Specific Criteria for Mild AR - . Specific Criteria for Severe AR

Ve Widthi205 em Intermediate values: « VCwidth >0.6 cm

+ VCA<0.10 cm? AR probably moderate - VA2 0.30 cm?

. y + Circumferential extent <10% ] * Circumferential VC extent > 30%
Y I k t k *  Small or no flow convergence LHTEHIBHIE I g soe i m o i e o e oot (8 -3 criteria | :
Ve [ OS ZO n O nve r e n Ce « PHT> 500 ms 4 2-3criteria 1+ perform quantitative methods whenever possible to i i A :;ﬂ.?.e:‘%ocﬁ‘nsvergence
* No or brief diastolic flow ———— refine assessment < * Prominent holodiastolic flow

reversal in the descendingaorta (  TTTTTTTTTTToTTTToToTTopoT oo oo oo e e oy e reversal in the descending aorta
« PHT

, b 2 4 criteria \I/ \|/ \|/ \L ZD4fcriterila
. H efinitively mild efinitively severe
i d I a StOI IC ky reve rZ V (quantitation not needed) RVol < 30 mL RVol 30 - 59 mL RVol 2 60 mLY (may still quantitate)

RF < 30% RF 30 - 49% RF 2 50%

descendentni a bﬁén" aorté SEROA <0.1 cm? SEROA 0.10 - 0.29 cm? SEROA > 0.3 cm?

for severe AR
. PISA Bl

v . Mild Moderate Severe
~—pomerjetu/LVOT AR AR AR
—velikestLK - Poor TTE qualty o low condenc in messured Dopplr parametars indetenninats AR

« Discordant quantitative and qualitative parameters and/or clinical data C further 9

TEE or CMR for quantitation

AR after TAVR is frequently eccentric, involving more than one jet; an integrative approach is essential
1 Regurgitant volume for severe AR may be lower in low flow conditions.

§ EROA is infrequently used in AR. It is derived using the volumetric approach, not PISA.

Zoghbi W et al. Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve
Repair or Replacement
Journal of the American Society of Echocardiography, 2019




Mitralni regurgitace

Factors Predicting MR Improvement

Factors Predicting MR Persistence or Worsening

Functional etiology

Organic etiology rrm

LV dilatation

Baseline severe MR Use of SEV

Permanent AF Deep valve implantation

Pulmonary hypertension Calcified mitral valve disease

Moderate or severe PVL Mitral annular diameter > 35.5 mm

Symptomatic severe AS
+

2 Moderate-severe MR (3 or 4+)

* MR > 2+ az u 20% Low ejection fraction
Coronary artery disease
High transvalvular aortic gradient
* nutné pochopeni mechanismu MR
pred implantaci TAVI
 redukce vyznamnosti MR az u 50%;
éaStéjéi U BEV Anatomy suitable for
TAVR and TEER/TMVR ‘
$
Heart team decision
) * Surgical risk

zvySena mortalita a CastéjSi srdecni

* Patient preference

selhani v pfipadé vyznamné rezidualni
mitralni regurgitace

|

TAVR
+

TEER/TMVR

TER Tiq
o\ol’f‘ &,

Association, 2023

G

|

Assessment of
valve anatomy

Anatomy unsuitable
for TAVR and
TEER/TMVR

Anatomy suitable for TAVR
and but not ideal for TEER/TMVR

| ¥

Low/medium
surgical risk surgical risk

MR improvement
after TAVR

v
TR

surgical MVr or MVR

&
3

TAVR and
reassess

Reed GW et al. Residual Mitral Regurgitation After Transcatheter Aortic Valve Replacement: An Important Target for Intervention. Journal of the Ameria¢an Heart

Angellotti D et al. Echocardiographic Evaluation after Transcatheter Aortic Valve Implantation: A Comprehensive Review. Life (Basel), 2023



Leva komora — neskoncCit u ejekcni frakce

Sharp

GS=.15.9%

Z archivu kardiologické kliniky FNKV




Patologie — diferencialni diagnostika

* nutna znalost hodnot z

baseline vySetreni + Pressure
vhodné i vysledky dalgich | I | e | IR ERU TR

f0_||C_)W-Up (dynamika) + Gradient Elevated Elevated | Elevated Elevated

Klinika DVI Reduced Normal MNormal Heduced

EQA Reduced Mormal Mormal Reduced

) ,ﬁg?;gjg(;ae :CLElor;?]%O EOA index Reduced Normal | Reduced | Reduced
(pfipadné degenerace nebo A in EQA/DVI Yas Mo Mo Mo
pannus) .Abnmmal Cusp Maotion Yes Mo | MNo | MNa

 high-flow: regurgitace nebo
skutecny high-flow

Pislaru SV et al. Assessment of Prosthetic Valve Function After TAVR. JACC: Cardiovascular
Imaging, 2016




Jake vybrat zobrazeni v pripade
patologie?

pfi podezreni na trombozu CT-ag

pri jinych patologiich TEE

Infekce — nuklearni metody

vyznamnost regurgitace - MRI

Z archivu kardiologické kliniky FNKV




Sledovani po uzaverech PVL

| Aortic Regurgitation After TAVR or Percutaneous Prosthetic Valve Repair l

|

’ J4 v v ’ J 4 ’ Yes, mild e se e Yes, severe
* cil uzavéru: srdeCni selhani — reduk * Bty *
I UZ V ru . r n I n I re u Ce \J/ mild or severe AR? \L
. v ” . ’ ific Criteria for Mild AR : i
regurgitacniho objemu; hemolyza — o T
) « VCA<0.10 cm? AR probably moderate A VCAWIz 0.30 m.“zcm
’ . . * girct.:lrnferen:‘ial extent<10% T 1 « Circumferential VC extent > 30%
. mall or no flow convergence X ia ! 3 2-3 criteri .
ko l I l p I etn I el I l I I I n a Ce F V L +  PHT > 500 ms 2 2-3 criteria  Perform quantitative methods whenever possible to 5 2:3criteria X ;irgej%oc;r;vergence
* No or brief diastolic flow > T refine assessment < +  Prominent holodiastolic flow
reversalin the descending aorta | TTTTTTTTTTTTTTTTTm T o AT mmmmmmmm l T reversal in the descending aorta
2 4 criteria \L \L 2 4 criteria
Definitively mild Definitively severe
v y , (quantitation not needed) RVol < 30 mL RV‘I:F 3;30- 5:9’:/:'— RVol 2 60 mLY (may still quantitate)
RF < 30% i RF 2 50%
* mozna interference s ch Iopen ni YeRon <01 em? SEROA 0.1 025 cm? SEROAZ 03 et

3 specific criteria
for severe AR

nahradou
v

Mild Moderate Severe
AR AR AR
* Poor TTE quality or low in Doppler p IpdeterfTr:::?te AR

[ j i n a k Stej n é h Od n Oce n I’ j a ko u + Discordant quantitative and qualitative parameters and/or clinical data TEE or CMR for quantitation

r r I 4 W s
chlopennich nahrad; obtiznéji
h Od n Otite I n é m O rfo I Og i e L AR after TAVR is frequently eccentric, involving more than one jet; an integrative approach is essential
1 Regurgitant volume for severe AR may be lower in low flow conditions.

§ EROA is infrequently used in AR. It is derived using the volumetric approach, not PISA.

TER Tiq
o\on‘ &,

Zoghbi W et al. Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve

Repair or Replacement
Journal of the American Society of Echocardiography, 2019
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Dekuji za
pOzornost!

echo@fnkv.cz
tomas.knize@fnkv.cz
267 16 2724




