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ba chlopennich vad

Mitralni vady Katetrizacni plastika cipti — M-TEER

Katetrizacni nahrada chlopné -TMVR

Katetrizacni anuloplastika
Mitralni valvuloplastika — PMBV

Trikuspidalni vady

Katetrizacni plastika cipu — T-TEER

Katetrizacni nahrada chlopné - TTVR

Imlantace kavalnich chlopni - CAVI
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Katetrizacni vykony na mitralni chlopni

Mitralni regurgitace

- katetrizacni plastika cipt — M-TEER
systémy Mitraclip, Pascal

- katetrizacni anuloplastika

- implantace neochord

Mitralni vady

- katetrizacni nahrada chlopen
do degenerované bioprotézy

do nativni chlopné

Revmaticka mitralni stendza
- perkutanni balénkova valvuloplastika

Mitraclip Pascal
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Indikace k M-TEER
Prima'rnl’ MR SEkunda’rnl’ MR

. A

Symptoms —®

Vi icular SMR Atrial SMR
v ,— Ventricular tria j
v l

Persistence of symptoms and SMR  —() ®)—  Persistence of symptoms and SMR
LVEF <60% or LV dilatation — High surgical risk according 7 7
(LVESD =40 mm or LVESDi =20 mm/m?) e \ to the Heart Team v v
{ f f ‘I’ ‘I’
T T
: Anatomical suitability Chgli(tzglnzr}ﬂ|E|c|23§3rccif%riiph'c Medical therapy High surgical risk according
Presence of at least 3 of the following: for TEER® g and follow-up to the Heart Team
- AF . . to the Heart Team
+ SPAP at rest >50 mmHg 0—3_;—\ ? i 7 7
+ LAVI =60 mL/m? or diameter =55 mm
« Concomitant secondary TR =zmoderate & W Y ? Y
Significant LA dilatation Advanced HF
(LAVI 260 mL/m? or diameter =55 mm) °
and high likelihood of durable repair v
T 1 — v
? T v { LVAD
or HTx . (Classlib)
TMVI
if feasible TEER MV
o in patients with MV surgery surgery
W Surgical MV surgery High risk contraindication(s) in patients not (Class lib) (Class lla)
atchful - (preferably TEER surgery in o . b
waiting MV repair repair) (Class Ila) selected or waiting for suitable for TEER
(Gl L (Class lla) (Class I) patients LVAD or HTx (Class lib)
(Class lib) L
Medical —
treatment \__ J \ )
. J

Eur Heart J, 2025, 00:0-102., https://doi.org/10.1093/eurheartj/ehaf194
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Spojené s procedurou

Komplikace TEER mitralni chlopneé

Souvisejici s funkci klipu

Access-site Major vascular complications
vascular (significant bleeding, 14%-4.0%120
perforation, rupture, Gt Rate
dissection) e '
Cardiac Pericardial effusion or 0%-0.5%122 , :
structural tamponade aTEeR Structural Single leaflet device 1 595 1933
v ~NJo=J.l /o
faiags Haemodynamically relevant Not consistently failure attachment
interatrial septal defect defined Device embolisation 0.05%-0.70% 219
Bleeding Severe bleeding requiring .
blood transfusion. Possible Leaflet injury 0%-2%""
gl Functional | Residual MR >2+ 3.4%-17.0%4
PN impairment . :
fs!itt“""tes“"a" urinary P Transmitral gradient Upto 15%3
>5 mmHg

Thromboembolic

Myocardial infarction

0%-3%'2

Stroke

0%-1%'%
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Jak sledovat pacienta po M-TEER

e Obvykla frekvence kontrol:
katetrizacni sal - pred dimisi — 1-3mésice — (bmeésicu) — 12meésict — dale a 1rok
e Klinicky stav pacienta — NYHA, znamky srdecniho selhani, infekce, krvaceni
- nutnost hospitalizace od vykonu
- Poruchy srdecniho rytmu — recidiva fibrilace sini, bradyarytmie...
e Echokardiograficky nalez - TTE, TEE
- Casna kontrola — stanoveni baseline hodnot k dal$imu sledovani

e Dalsivysetreni dle nalezu (MRl — vyznamnost regurgitace, CTAG - tromboza)
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Echokardiografie po mitralnim TEER

- Morfologicky nalez na klipu - jsou klipy stabilni, spravna pozice...

- Mitralni regurgitace — vyznamnost, rezidualni/rekurentni, mechanismus
- Mitralni sten6za — PG mean =2 5mmHg

- Hemodynamicky efekt vykonu — LK, LS, plicni hypertenze...

- Rezidualni interatrialni zkrat

- Infekéni endokarditida (incidence 0,2%)
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Echokardiografie po mitralnim TEER - TTE

* Morfologicky nalez — umisténi klipQ, stabilni pozice na cipech, bez patolog. UtvarQ, rezidualni Usti

e Velikost LK a LS, funkce LK — vyvoj?
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Echokardiografie po mitralnim TEER

Pgmax TR
31mmHg

PG max/mean
9/3,5mmHg
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Hodnoceni regurgitace po perkutannich intervencich

GUIDELINES AND STANDARDS

Guidelines for the Evaluation of Valvular | onecor updates
Regurgitation After Percutaneous Valve
Repair or Replacement
A Report from the American Society of Echocardiography Developed in
Collaboration with the Society for Cardiovascular Angiography and
Interventions, Japanese Society of Echocardiography, and Society for
Cardiovascular Magnetic Resonance

William A. Zoghbi, MD, FASE, (Chair), Federico M. Asch, MD, FASE, Charles Bruce, MBChB, FASE,
Linda D. Gillam, MD, MPH, FASE, Paul A. Grayburn, MD, FASE, Rebecca T. Hahn, MD, FASE,
Ignacio Inglessis, MD, Ashequl M. Islam, MD, MPH, FSCAI, Stamatios Lerakis, MD, FASE,

Stephen H. Little, MD, FASE, Robert J. Siegel, MD, FASE, Nikolaos Skubas, MD, DSc, FASE,
Timothy C. Slesnick, MD, FASE, William J. Stewart, MD, FASE, Paaladinesh Thavendiranathan, MD, MSc, FASE,
Neil J. Weissman, MD, FASE, Satoshi Yasukochi, MD, JCC, SJSUM, and Karen G. Zimmerman, BS, ACS, RDCS,
RVT, FASE, Houston and Dallas, Texas; Washington, District of Columbia; Rochester, Minnesota; Morristown, New
Jersev; New York, New York; Boston and Springfield, Massachusetts; Los Angeles, California; Cleveland, Ohio;
Atlanta, Georgia; Toronto, Ontario, Canada; Nagano, Japan; and Morgantown, West Virginia
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Kvantifikace regurgitace po mitralnich perkutannich intervencich

Parameter

Mild

Moderate

Severe

Structural

Morphology

LA and LV volumes

Quali

Color Doppler jet (size,
ks entricity)
Flow convergence size'

Mitral inflow pattern

Pulmonary vein flo
nattern’

CW Doppler of MR jet
(density, contour)

Semi-quantitative

idth (cm)

Quantitative

Vena contracta area by 3D
planimetry (cm?)®
EROA by PISA (cm?)

Regurgitant volume (mL)

Regurgitant fraction (%)

Zoghbi W.A. et al, ] Am Soc Echocardiography 2019; Vol 32 (4): 433-483

Device appropriately
positioned/expected or
normal valve motion

Reduction in size from
baseline or normalization

One or two small, narrow jets

None or small
A-wave dominant
Normal

Faint, parabolic contour

Single jet with VCW =0.3

Single jet with VCA <0.2

No specific criteria

Minimal change

More than mild but does not
meet severe criteria

Intermediate
No specific criteria
Blunted systolic flow

No specific criteria

Single jet with VCW 0.4-0.6

Single jet with VCA 0.2-0.39

0.2-0.39
Not recommended after edge-
to-edge repair or in PVR

30-59

30-49

Abnormal device position/flail
valve (single leaflet
detachment, dehiscence,
incomplete TMVR
expansion etc.)

Enlarged with no change/
worsening from baseline,
particularly in primary MR

Large central jet/multiple jets/
eccentric jet(s) of any size
wrapping around LA

Large
No specific criteria
Systolic flow reversal

Dense, triangular contour

Any jet with VCW =0.7 or =2
moderate jets

Any jet with VCA =0.4 or =2 g
moderate jets >

=0.4 reverze S |

Not recommended after edge- , .

to-edge repair or in PYR

=60" (May be lower in low flow

states) A' “ i‘:\“ o Al "" “" }o A.MN.A, A..A.»J
‘ "
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Mechanismus regurgitace po M-TEER

e Stredni a vyznamna MR 10-18% po roce

* Pri progresi zakladniho onemocnéni
Sekundarni MR — progrese dilatace/remodelace LK, LS

Degenerativni MR- novy/zhorseny prolaps

* Pri porusené funkci klipu — obvykle casné
Embolizace klipu (0,1-0,7%)
Uvolnéni cipu (1-5%, SLDA —single leaflet attachment)

Poruseni inzerce cipu (LLI — loss of leaflet insertion)

NatrZeni/perforace cipu (1-2%)

* DalSi postup? - individualné, opakovani TEER,
operace, konzervativni léCba

Sugiura A. et al. Circulation: Cardiovascular Interventions 2022; 15(3)



Regurgitace po M-TEER

82-leta zena, s dusnosti NYHA Ill, po NAAo bioprotézou 2010, CHOPN, OSA, polyartréza..., NT-proBNP 1900
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M-TEER

81-leta zena, s vyznamnou primarni MR pfri prolapsu P2, dusnost NYHA I, indikovana k M-TEER

) Karbio
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‘ Obrazovy archiv VFN K
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Nova regurgitace po M-TEER
pri progresi zakladniho onemocneéni

3 roky po vykonu noveé progrese dusnosti NYHA II-1ll .... MR 3+ pri novém prolapsu v zadnim cipu

Obrazovy archiv VFN K




Komplikace po mitralnim TEER

Obrazovy archiv VFN K

VFN PRAHA



Embolizace klipu pri mitralnim TEER

e Zavazna komlikace, vyskyt 0,2%, uvolnéni klipu z obou cipU, obvykle ¢asné, periprocedurdlné

2.klip s cilem paralelné tésné k 1.klipu, embolizace 1.klipu zachyceni klipu LASO katetrem

7 KOMPLEXNI
i KARDIO
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Obrazovy archiv VFN | S



Mitralni sten6za po M-TEER

Definovana stfednim mitralnim gradientem 2
5mmHg (Mitral Working Group of the VARC)
— 10-20% pacientd

Rizikové faktory: plocha Usti < 4cm?/m?, vyssi
gradient pred TEER, kalcifikace/fibrotizace
cipl, porevmaticka vada

Obrazovy archiv VEN

L 4
1.37 m/s
0.77 m/s
X 7.50 mmHg
an  2.66 mmHg
Env.Ti 373 ms
VTl 28.6cm
HR 161 BPM
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Mitralni sten6za po M-TEER

83-leta zena s vyznamnou MR, po epizode srdecniho selhani, NYHA Ill, po radio- a chemoth pro Ca
rekta, s revmatoidni artritidou, trvala KS, stp. CMP bez rezidua

indikovdna k M-TEER
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Mitralni sten6za po M-TEER

83-leta zena s vyznamnou MR, po epizode srdecniho selhani, NYHA Ill, po radio- a chemoth pro Ca
rekta, s revmatoidni artritidou, trvala KS, stp. CMP bez rezidua

° * b [ .
2 A 10cm2 =" S MV' ’ »

C 3.7cm

A 08cm2 ) e 1’ 1 C mZ | ;rhz
/! ot U G :

\jh"‘\t‘lw"‘ W g
'”A‘}‘I‘ A NI’

Vyznamna v.s. primarni MR - restrikce a fibrotizace cipl, normalni EF indikovana k M-TEER
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Mitralni stenoza po M-TEER

e Kontrola za 3M, dusnost NYHA
ll, limitovana bolesti kycli, NT-proBNP
539

e ECHO - Pgmean 8mmHg, reg. lehka az
stredni 2+, dobra systolicka funkce e

MV maxPG, Low dose  16.16 mmHg
MV meanPG, Low dose  8.44 mmHg

LK, PASP 38 mmHg = -

HR, Low dose

e 7vazovana operace na jiném pracovisti

Zdroj: Obrazovy archiv, VFN Praha




Katetrizacni implantace mitralni chlopne

Katetrizacni nahrada mitralni chlopné valve-in-valve ma byt
zvazena u nemocnych ve strednim a vysokém operacnim
riziku s vyznamnou dysfunkci bioprotézy

lla

VFN PRAHA

‘ Eur Heart J, 2025, 00:0-102., https://doi.org/10.1093/eurheartj/ehaf194 @i‘f’&“ﬁﬁi‘g"
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https://doi.org/10.1093/eurheartj/ehaf194

Katetrizacni implantace mitralni chlopné

Vyznamna stendza mitralni bioprotézy Implantace bioprotézy Sapien 3 valve-in-
CE Perimount 25mm valve, transeptalni pristup

Obrazovy archiv VFN, Praha @mmm
Remimin
VFN PRAHA &



Sledovani pacientu po mitralni ViV implantaci

e znalost typu/velikosti protézy, srovnani s parametry baseline vySetifenim

e echokg hodnoceni obdobné jako u nemocnych s bioprotézou

- morfologicky nalez, gradienty, vypocet plochy usti, vylouceni obstrukce LVOT

- regurgitace - intra/paraprotetické
- velikost/funkce LK,LS, plicni hypertenze i i O

0,0% |—H—§-}+H~H 1A0rto:Mitral Angle163,7°
Inverse Angle:116,3°

LVOT

P a %
ean 2.66 mmHg 4 y “_ .
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£ mmHg
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Katetrizacni vykony na trikuspidalni chlopni (TTVI)

Katetrizacni nahrada (TTVR)

m{/‘. ,ﬂ\\\z A o

TricValve*

Heterotopicka
Nahrada (CAVI)
TricValve

Tricento

VFN PRAHA

TriClip*

pascals | Pascal (Pascal, Pascal ACE)
PASCAL Ace*

Katetrizac€ni plastika cipu
(T- TEER)
TriClip (XT, XTW, NT, NTW)

| Valve-in-valve

Sapien 3, XT

MIA-T

w Katetrizacni

Millipede

s

anuloplastiky

fysejdojnuuy

Cardiac implants LLC

Praz F. Eurointervention 2021: 17: 791-808



Indikace ke katetrizacni intervenci trikuspidalni regurgitace

Katetrizacni lécba trikuspidalni regurgitace ma byt zvazena ke zlepseni
kvality zivota a remodelaci PK_.u vysoce rizikovych nemocnych

se symptomatickou vyznamnou TR pres optimalni medikamentozni lécbu
pokud nemaji tézkou dysfunkci PK nebo prekapilarni plicni hypertenzi

lla

Eur Heart J, 2025, 00:0-102., https://doi.org/10.1093/eurheartj/ehaf194
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https://doi.org/10.1093/eurheartj/ehaf194

Jak sledovat pacienta po T-TEER

 Frekvence kontrol: stejné
katetrizacni sal - pred dimisi — 1-3mésice — (bmeésicu) — 12meésict — dale a 1rok

e Klinicky stav pacienta — znamky srdecniho
selhdani, otoky, vdha, NYHA, unavnost, infekce (I.E.), krvaceni/tromboembolie

e unemocnych po T-TEER nevysazovat/nesnizovat diuretickou IéCbu
e Lécba novych poruch rytmu — recidiva fibrilace sini, bradyarytmie...
- Lab. —dynamika NT-proBNP, bilirubin, cholestatické enzymy, kreatinin

- Prevence IE (patfi do skupiny s vysokym rizikem)
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Echokardiografie po trikuspidalnim TEER

7 PG mean
3mmHg

l‘ ol
m; R ‘k""' M

; ‘ n/s]
WYY e

* Morfologicky nalez — umisténi klipu, stabilni pozice na obou cipech, bez patolog. Utvaru

* regurgitace po TEER, stfedni gradient
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Kvantifikace regurgitace po T-TEER

Parameters Mild Moderate Severe
Qualitative

Color jet area’ Small, narrow, central Moderate central Large central jet or eccentric wall—:> :
impinging jet(s) of variable size
swirling in RA

Flow-convergence zone' Not visible or small Intermediate in size Large

TR CW Doppler velocity waveform Faint/partial/parabolic ~ Dense, parabolic or triangular ~ Dense, often triangular :>

(density and shape)
Tricuspid inflow A-wave dominant Variable E-wave dominant®

Semi-quantitative

VC width (cm)’ <0.3 0.3-0.69 =(0.7 or =2 moderate jets

PISA radius (cm)’ <0.5 0.6-0.9 >0.9 .

Hepatic vein flow’ Systolic dominance Systolic blunting Systolic flow reversal ‘ ﬁ-[\‘i,
Quantitative "ir‘leve rsS

EROA (cm?)' <0.20 0.20-0.39 =0.40

RVol (mL) <30 30-44 =45

A A
A

Zoghbi W.A. et al, ] Am Soc Echocardiography 2019; Vol 32 (4): 433-483 Zdroj: Obrazovy archiv, VEN Praha



Mechanismus regurgitace po T-TEER

 vyznamna TR u 13-20% rok po T-TEER

. , . . Selhani funkce klipu u 5,4% T-TEER
* progrese zakladniho onemocnéni

., o (n=2278)
trvajici/progredujici remodelace PK, PS
* selhani funkce klipu (5,4%) ke s | Etoosy
Embolizace klipu (0,8%) Seb btk e U “V/ s ey

Uvolnéni cipu (74%, SLDA —single leaflet attachment)

Poruseni inzerce cipu (24%, LLI loss of leaflet insertion) ¢~ | Shglelesfiet device

attachment

B
I w n =92 (74.8%)

NatrZeni/perforace cipu

= P Device embolization
i - n=1(0.8%)

CAVI Surgery

9 (16.1%) @in = 12 (21.4%)

* Dalsi lécba? — opakovani intervence (T-
TEER, TricValve) , operace nebo konzervativni |é¢ba

‘ De Marco F. et al. JACC Cardiovasc Interv. 2026; 19(6):726-736

VFN PRAHA



Uvolnéni cipu z klipu - SLDA

80-lety muz s CHSS se zachovalou EF, permanentni FiS, CHOPN IV.st., NYHAlll, tézka TR
— indikovan k T-TEER
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Uvolnéni cipu z klipu - SLDA

80-lety muz s CHSS se zachovalou EF, permanentni FiS, CHOPN IV.st., NYHAlll, tézka TR

TTE pred dimisi - 3.den po vykonu

Uvolnéni klipu (Pascal ACE) z predniho cipu, masivni trikuspidalni regurgitace —

Zdroj: Obrazovy archiv, VFN Praha [Momens




Uvolnéni cipu z klipu — SLDA

opakovani T-TEER, vykon po 6m
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Uvolnéni cipu z klipu — SLDA

TTE po 1mésici

Regurgitace 2-3+, PGmean 3,1mmHg
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Zdroj: Obrazovy archiv, VFN Praha [Momens




Katetrizaéni implantace trikuspidalni bioprotézy (Evoque)

70-lety muz s CHSS, ICHS, po IM, s permanentni FiS, masivni TR

Implantace
kotviciho
systému

b S S

Rozvinuti
bioprotézy

Zdroj: Obrazovy archiv, VFN Praha



Sledovani po TTVR (Evoque) - echokg

- umisténi protézy, morfologicky nalez, pohyblivost cipl, patologické struktury

- transprotetické gradienty, vypocet plochy usti
- regurgitace - intra/paraprotetické, vyznamnost
- hemodynamicky efekt - velikost/funkce PK, PS, plicni hypertenze

*
1.23 m/s
n 0.82 m/s

mear 2y i
max  6.06 mmHg ) 3 A P G
10~ 3
mean 3.00 mmHg . l I I e a n
nv.Ti e <

735 ms
60.0 cm

V w‘ i \'.' \Mm,ur | i"l ‘ :pl‘r ‘ :‘ 'er
0 ! . :
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Zdroj: Obrazovy archiv, VFN Praha
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Mozné komplikaceTTVR (Evoque)

Cardiac tamponade

e Trvala kardiostimulace — 20- e R (n=8)
Arrhythmia / Cardiac B0
2 5 %’ arrest (n=5), 3.2% /Thrombosis (n=20)
12.7%
blokady, bradykardie, obvykle do 7dni -
Mechanical failure
(n=4), 2.5%
e Trikuspidalni regurgitace Seaihe foatiads
v 7 v v Vé V4 v V4 s s injury (n=8)
prevdziné paravalvularni (stfedni/vyznamna 5%) 1%
e Trombodza chlopné (11-15%)
subklinicka trombdza cipl nebo klinicka trombdza
Device malposition /
e Malpozice, migrace chlopné il ST—
20.9% Bradycardia (n=70)
e Infekéni endokarditis e
e Strukturalni degenerace
KOMPLEXNI
KARDIO
‘ Lupu L., JACC: Cardiovascular Interventions, 18(11) o AR
I\, VFN Praha
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Komplikace po TTVR (Evoque)

Paravalvularni regurgitace Tromboza cipu
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..; VASKULARNI
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Obrazovy archiv VFN Skalidis I., JACC: Cardiovascular Interventions 18 (21)
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Zaver

e Katetrizacni plastiky cipt (M-TEER, T-TEER) jsou nejcastéjSim typem
katetrizaCnich intervenci mitralni a trikuspidalni chlopné

- zakladem sledovani je hodnoceni klinického stavu a TTE

- u regurgitace po TEER posuzujeme vyznamnost a mechanismus vady
- dulezité je hodnoceni pritomnosti stendzy po TEER

e Katetrizacni nahrada chlopné valve-in-valve je metodou |éCby pFi strukturalni
degeneraci bioprotéz pri vyssSim riziku

e Katetrizacni nahrady do nativni mitralni a trikuspidalni chlopné jsou novymi
moznostmi [éCby
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