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Transkatétrova intervence
mitralni chlopne (TMVI)

 Jsou alternativou u chirurgicky rizikovych pacientu
(vysoke perioperacni riziko), nebo nevhodnych
(srdecni selhani se snizenou systolickou funkci, ...)

* V soucasne dobé mame indikace |, lIA, IIB
« Déli se na:
— Zachovné vykony na mitralni chlopné

 Plastika prstence
» Plastika zavesneho aparatu
— Implantace bioprotézy (TMVR)
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Primary Mitral Regurgitation Secondary Mitral Regurgitation

- ) 4 *
Patient with severe pnmar)r mitral regurgitation Patient with severe symptomatic SMR without concomitant CAD
If—h iwwm o_&j lr Ventricular SMR l Atrial SMR q
LVEF =609 or LV dilatation High surgical risk accarding
(LVESD 240 mm ar LVESDi =20 mmim?) ta the Heart Team GDMT optimization Optimization of medical treatment
i i i including CRT, if indicated including rate or rhythm control
7 - I I
Presence of at beast 3 of the following: Ammnf;i:%gmbiﬁty
AF Persistence of symptoms and SMR Persistence of symptoms and SMR
« SPAP at rest »50 mmHg —— ] I B ?
+ LAV 260 mL/nv’ or diameter =55 mm
- Concomitant secondary TR zmoderate & (7] o W
o ¥ -
Clinical and echocardiographic Medical therapy High surgical risk according
SPAF atrest >50 mmHg _1 to the Heart Team P R
e e o 4
Significant LA dilatation
(LAWI =60 mL'm* or diameter =55 mim)
and high likelihoed of durabde repair
| i
J{,
. =
if feasible
sugical MV surgery High risk TEER MV
Wt;;ﬁsl MV repair :w EEEETIB] surgery in (Class lib) Gwa s
el {Class la) patients ¢ o
m.-l.t (Class lib)
\ @esc @EACTS @esc @eacts
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Katetrizacni plastika cipu
mitralni chlopné (M-TEER)

Nejbéznéjsi zpusob katetrizacni lécby
mitralni chlopne
Princip provedeni chirurgickeé Alfieriho plastiky chlopné

Pod TEE kontrolou umisténi ,klipt“ mezi pfedni a zadni cip
s obnoveni koaptace a pfipadném zmenseni prstence
chlopné

MitraClip (Abbott) — nejlepsi evidence a efektu kratkodoba i
dlouhodoba (COAPT, MATTERHORN...), 4 klipy

Pascal (Edwards Lifesciences) — 2 klipy, aktivni systéem
zachyceni

Limitace:
— neni ho mozné pouzit pro vSechny typy postizeni
— zavisly na kvalité zobrazeni
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Sekundarni mitralni regurgitace

Regurgitace pred a umisténi klipu  Zachyceni cipu a optimalizace Finalni vysledek a kontrola za 3M
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Echokardiograficka kritéria

Postizeni segmentu 2

Bez kalcifikaci

Plocha chlopné > 4 cm2

Zadni cip > 10 mm
Hloubka koaptace < 11 mm

Normalni tloustka a mobilita cipt

Prolaps — flail < 15 mm
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Postizeni segmentu 1 a 3

- malé kalcifikace mimo mis
Intervence

- kalcifikace prstence

- po anuloplastice

Plocha > 3 cm2 s dobrou
pohyblivosti cipu

Zadni cip 7 — 10 mm
Hloubka koaptace > 11 mm

Restrikéni pohyb cipu (Carpentier
lIb)
Flail > 15 mm pouze v pfipadé

dilatovaného prstence a s
pfedpokladem vice klipu

Perforace cipu

Kalcifikace v misté planovaného
chytani cipu

Clocha < 3 cm2 a stredni gradieD
> 5 mmHg

Zadni cip <7 mm
Cleft

Revmatické ztlusténi a restrikéni
pohyb (Carpentier llla)

M. Barlow

Grasso C, Ince H. Eurolntervention 2016



Komplexnost postizeni a zkusenost centra u TEER

Anatomical suitabhility for M-TEER
Centre experience

Replacement?

Non-complex Complex Very complex Criteria favouring replacement
Ideal for M-TEER Suitahle for M-TEER Challenging for M-TEER M-TEER hard or impossible
- Central pathology - Isolated commissural lesion - Commissural lesion with multiple - Concentric MAC with stenosis
- No calcification (A1/P1 or A3/P3) jets - MVA <3.0 cm?
- MVA >4.0 cm? - Annular calcification without - Annular calcification with leaflet - Relevant mitral valve stenosis
- Posterior leaflet >10 mm leaflet involvement involvement (mean gradient >5 mmHg)
- Tenting height <10 mm - MVA 3.5-4.0 cm? - Fibrotic leaflets - Posterior leaflet <5 mm
- Flail gap <10 mm - Posterior leaflet length 7-10 mm - Wide jet involving the whole - Calcification in the grasping zone
- Flail width <15 mm - Tenting height >10 mm coaptation - Deep regurgitant cleft
- Asymmetric tethering® - MVA 3.0-3.5 cm? - Leaflet perforation
- Coaptation reserve <3 mm?* - Posterior leaflet length 5-7 mm - Multiple/wide jets
- Leaflet-to-anulus index <1.2% - Barlow's disease - Rheumatic mitral stenosis
- Flail width >15 mm - Cleft
- Flail gap >10 mm - Failed surgical annuloplasty

- Two jets from leaflet indentations

Hausleiter J et al. Eurolntervention 2023
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Transcatheter Mitral Valve Prosthesis Anchoring Mechanisms

Transkatetrova Apica Tether Annular Winglets
implantace mitralni 4 A
chlopneée
Nékolik problému:
» Mitralni chlopen je vetsi nez aortalni Native Leaflet Engagement Radial Force

= velkeé instrumentarium

« Transapikalni nebo transeptalni
pristup

« Absence kalcifikaci Ci pevne kotvici
struktury muze vést k malapozici

« Obstrukce ve vytokovém traktu levé
komory

* Obtizna predikce komplikaci z CT
meéreni ve srovnani AoS

VSEOBECNA FAKULTNI '”g ’n'&"u‘.'i KA -
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Tendyne valve

« Abbott Vascular (Santa Clara, CA, USA)
« 3 cipy, praseci perikard, D-shape

« Transapikalné (36 F katetr)

« Retrievable, repositable

 Dostupna v Ceské republice

Clinical Evidence

2-Year Outcomes of Transcatheter Mitral & Stroctural Heart
Initial Feasibility Study of a ~ Valve Replacement in Patients With
New Transcatheter Mitral Prosthesis Severe Symptomatic Mitral Regurgitation
The First 100 Patients “

Early clinical results with the Tendyne transcatheter mitral valve
= replacement system Single contre experience with transapical transcatheter mitral
o B o B Ve 1, T oo ol valts Implantationt

Gy D™, K8 A B ] A e

Mitral regurgitation severity predicts one-year therapeutic
benefit of Tendyne transcatheter mitral valve implantation

RESEARCH ASTICLE

Transapical mitral valve implantation for
treatment of symptomatic mitral valve

disease: a real-world multicentre experience

Miriam G. Wik, Felix Krebdel?!, Michaeia M. Mel, Fabian Praz’, Markus Mach?,
Macti Adas, David Reineket, e

Tunja K. Rudolgh?, Sabine Ble

Neo-Left Ventricular Qutflow Tract P Kelhermmaie ¥, Andreas Zierwr™,

Soria Petresio")

Novel Transcatheter Mitral Valve , modification With Alcohol Septal
Prosthesis for Patients With Ablation B e Tendyne Transcatheter Rracie Arsab Sontoe?
Severe Mitral Annular Calcification Mitral Valve R ment Rodrigo Extever.l

Antorio Mungieri®, Vanessa Monivas
Miguel A. Pinon, Lubas Stoe!, Didier Tehbtché, Thomas Walter!

e AR zdroj V8eobecna fakultni nemocnice



Sapi M3 valve
Dock Delivery Valve Delivery Final Implant
SAPIEN M3 Dock SAPIEN M3 Valve

. . ‘\ «r‘w -~;:‘7~"/-»;-.
» Edwards Lifesciences (irwine, CA, A ) 2208

USA) L —
3 cipy, hovezi perikard, PET
sukénka o |
* upraveny Sapien S3 29 (princip jako
u valve-in-ring implantace)
» 2-dilny system:
— transeptalne
— 28F eSheat

« Studie ENCIRCLE
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ENCIRCLE study

Prospektivni multicentricka single-arm studie zarazujici 287 pacientt s MiR (23) a NYHA = I,
kontraindikovanych ke KCH a ktefi byli IéCeni transeptalni implantaci Sapien M3 chlopné
Primarni endpoint (1-roni mortalita a hospitalizace pro srdec¢ni selhani) byl 25,2% (45%)

A Mitral requrgitation reduction at 1 year C Improvement in quality of life score at 1year
B mMewYork Heart Association functional class improvement at 1 year )
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Etiologie a patofyziologie trikuspidalni regurgitace

FUNCTIONAL/SECONDARY. CIED-RELATED ORGANIC/PRIMARY.
||t )

VENTRICULAR!
The course of TR
Recovery
1. Demographic
e.g. age, Sex .
2, Clinical symptoms
e.g. NYHA functional class 5
3. Comorbidites g
e.g. stroke, COPD, renal, liver failure E LT
4, Cardiac disease 2. Annulus size
e.g. combined left-sided disease 3, Trcuspid valve morphology
™ Pharmacological therapy
- : 5. Surgical characteistis wltions®., 4, RV remodel
Parameter Ventricular FTR | CIED-Related Primary TR , e
e.g. Isolated, combined Plthologlcal Chlﬂoi of MCUCPM valve |RV 5. Pulmonlry vascular resistance
Prolapse (I) RHD (IlIA)
SeSHERIEUIERE ' &= 5 : : Patiet ik tratification Heart team decision-making Cardiac pathological remodeling
Leaflet Restriction - Systole Systole/Diastole - Diastole
RA/TA Dilatation +++ ++ +/- ++ ++
e i s 7 o/ 7 Take home figure Heart team decision-making for treatment of tricuspid regurgitation. COPD, chronic obstructive pulmonary disease;
fatation i ’ i ’ NYHA, New York Heart Association; RV, right ventricle; TR, tricuspid regurgitation; TTVI, transcatheter tricuspid valve intervention.

RV Dysfunction +/- +++ +/- +/- +/-

Hahn R et al. EHJ Cardiovasc Imaging 2022 Chang Ch et al. Eur Heart J 2019
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Rozhodnuti o zpusobu lécby — Heart Team

(ro @=x

E B W —— P
Patient history Confirmation of
and symptoms disease severity

/ 3P
.‘J | ! a < ; ‘7 X

Anatomical
suitability

TRI-SCORE?

Comorbidities
Risk assessment

:

e

Evaluation of disease ~N
aetiology/mechanism =) |

P .

(Class )

Assessment of
RV function

—

Right heart

catheterization

‘ // Heart Team treatment recommendation
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2025 ESC/EACTS Guidelines for the management of valvular heart disease

Patients with severe tricuspid regurgitation without left-sided
valvular heart disease requiring surgery

TV surgery® is recommended in symptomatic

patients with severe primary TR without severe RV I C
dysfunction or severe PH.

TV surgery® should be considered in asymptomatic
patients with severe primary TR who have RV

dilatation/RV function deterioration, but without o &
severe LV/RV dysfunction or severe PH.

TV surgery® should be considered in patients with

severe secondary TR who are symptomatic or have lla B

RV dilatation/RV function deterioration, but without
severe LV/RV dysfunction or PH 685.720.745-747

Transcatheter TV treatment should be considered to
improve quality of life and RV remodelling in high-risk
patients with symptomatic severe TR despite optimal lla

medical therapy in the absence of severe RV
| 713.733735,738,748-751

dysfunction or pre-capillary P



Katetriza¢ni plastika cipu
(TEER)

* Nejbéznéjsi zpusob katetrizacni
léecby trikuspidalni chlopne

» Princip podobny jako u oSetrfeni mitralni chlopné (klipy
vétSinou do antero-septalni a postero-septalni komisury)

* TrClip (Abbott) — mirné upraveny zavadeci systém
MitraClip — 2 klipy (4)

« Pascal (Edwards Lifesciences) — stejny system, klip
ACE

* Nevyhody:
— zavisly na kvalité zobrazeni

— nevhodny pro pacienty s velkou ztratou koaptace
(gap = 8,5 mm)
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2.76 (1.69-4.49)

4.69 (2.19-10.05)
1.83 (0.96-3.52)

333 (146-7.63)
2.49 (1.33-4.64)

4.28 (1.67-10.94)
234 (0.70-7.86)
3.15 (1.54-6.44)

2.47 (1.11-5.49)
3.26 (1.69-6.26)

2.60 (1.49-4.56)
3.77 (1.35-10.56)

3.22 (1.77-5.87)
1.98 (0.85-4.62)

2.81 (1.53-5.16)
2.67 (1.18-6.07)

5.05 (2.21-11.52)
3.22 (1.50-6.93)

2.04 (0.98-4.21)
4.47 (2.17-9.21)

4.29 (0.97-18.97)
250 (1.44-4.34)

2.66 (1.30-5.46)
3.06 (1.53-6.12)

2.49 (1.35-4.60)
3.67 (1.55-8.69)

2.76 (1.40-5.45)
3.43 (1.59-7.36)

3.94 (1.30-11.95)
2.24 (0.98-5.09)

410 (1.85-9.06)
229 (1.20-4.38)

3.92 (1.66-9.25)
2.48 (1.36-4.54)

No. of TEER Control
Subgroup Patients Group Group Odds Ratio (95% Confidence Interval)
patients with =15-point improvement
in KCCQ/total no. (%)
All Patients 295 73/147 (49.7) 39/148 (26.4) b —a—
Age ]
I R I L l ' M I NA I E S t u d g<78yr 140 37/71 (52.1)  13/69 (18.8) f ——
>78yr 155 36/76 (47.4)  26/79 (32.9) ——
Sex !
Male 126 24/60 (40.0)  11/66 (16.7) S —
Female 169 49/87 (56.3) 2882 (34.1) D o—a—
Tricuspid regurgitation severity :
. k1 .
Ra'HospltaI 1zations
farm
0‘40 A% One-Slded 0.6
. =0. 0.52 (127 events
A Changein rﬂl c ( )
of Residua ©
=} 0.5
- e 0.26 Y b
b —
) s © 0.30 1 )
s xe “ 3 Soua- 0.38 (95 events)
P L Ie SES
o w e — = ©
g T3 g28
g~ T ® S @ 403
e © 9 .20 o c
£ 10 NG Ecg
48 SE 5388
g S S5 O = Yo2-
2 £3 5~
= 5 <~ [}
8 0.10 - = 0.1
=
0.
00 3 T T ]
0 180 365 540 730
0.00 - z
2 Years At risk Days
Control 287 261 247 226 190
Device 285 265 253 238 205
28% relative risk reduction in HFH with TriClip device treatment,
HR 0.72 (two-sided 95%CI [0.53, 0.98]) TRILUMINATE
= ite/min 9 26/44 (59.1)  14/52 (26.9)
>4 liters/min 198 47/103 (45.6) 24/95 (25.3) —
02 05 10 100 200
VSEOBECNA FAKULTNI FAkULTa A Kar S et al. Circulation 2025 P —
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r I F r S t u d Overall KCCQ Summary Score at the
I B KCCQ Overall (perfect aoL=100)

1-year follow-up:

T-TEER vs. control group
55.4 (69.9  25.5) (55.4 £ 28.8)

Randomizovana studie srovnavajici T-TEER a optimalni =
farmakologickou IéCbu u pacientu se tézkou trikuspidalni =

regurgitaci (300 pacientu, 1:1) 0 e

B T-TEER (N =152) EGDMT (N = 148)
80 % 74
70
60
48
=i 41
" -
e 20 GDMT pre-incluson = 1 12-month TTEER
20 12 7 . -
S : 3
: s BB .
0 - 30 I 95
Improved unchanged worsen 3 I I i . I E
B T-TEER B GDMT ¢ ¢

Donal E et al. JAMA 2025
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Prognosticke skore pro T-TEER (GLIDE)

The GLIDE Scoring System

Procedural Success in Each
Parameters  Straightforward Complex GLIDE Score Group
(O points) (1 point)
0-5 mm 26 mm
Septolateral Gap
Anteroseptal/ Posteroseptal/ E—
Central Anteroposterior/Diffuse 75
Predominant Jet Ty A A\ \\ - N =93
Location e - i g 50
Good Limited a B
. 258 -
Image Quality N =42
s o L] L L
Modest High 0-1 2-3 A%
Chordal Structure VA YA GLIDE Score
Density = TR Reduction =2 Grades
Oval/Linear Star-Shaped " TR Grade Moderate or Less

En Face TR Jet .
Morphology

VSEOBECNA FAKULTNI
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Algoritmus katetrizacni lecby trikuspidalni
regurgitace

‘ Symptomatic severe tricuspid regurgitation ‘

; j ¢

Secondary (functional) <— ‘ CIED-related | Primary (degenerative)

v

Consider repositioning/removal/
leadless device/coronary sinus lead in very
selected patients®

v

A —————  Persistent TR
Late presentation
Advanced disease ¢
I l o l Y |
Gap <8.5 mm Gap >8.5 mm Gap <8.5 mm ‘Prolapse/FIaiI‘ Leaflet restriction/Perforation
Central jet location Moderate/severe Commisural jet location (Hedinger syndrome, rheumatic, postendocarditic)
. Mild tethering . tethering | | Mild/moderate tethering
, l l i
Conservative treatment Annuloplasty TTVR - -
Heterotopic TTVR | .~ T-TEER || (Annuloplasty+T-TEER) | | TTEER TTEER ‘ TIVR

*cases without true impingement/leaflet attachment require a valve-directed therapy and most cases will not resolve by lead removal only

A v Qs Praz F et al. Eurolntervention 2021

<l S
iverzita Karlova |




Implantace chlopné Evoque do trikuspidalni chlopné

Ortotopicka
implantace chlopne

Vyhody:

— fyziologicke

— prakticky bez regurgitace
Nevyhody:

— riziko AV bloku

— degenerace bioprotezy,
tromboza

— selhani pravé komory
« Specificka situtace:

e Vvalve-in-valve® a ,valve-in-
ring”

VSEOBECNA FAKULTNi T 1. LEKaRsKA
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Randomizovana studie srovnavajici TTVI a optimalni
farmakologickou IéEbu u pacientt se tézkou trikuspidalni
regurgitaci (400 pacientt, 2:1)

TRISCEND Il study

A KCCQ-OS, NYHA, and 6-Minute Walk Distance Improvements at 1 Year A Death from Any Cause B Hospitalization for Heart Failure
[ valve replacement [l Control 1:2' lgg'
100+ Difference, Difference, Difference, a 80 2 80
” 29.9 549 15.8 5 704 E 704
< 80 & 60 £ 60
'Ef E 50 :5, 50
- 60 g 40+ g’ 404 Estimate
| . - 26.124.1
% g 20 Estimate g 30 Control 9
& 40 a 204 iy y 152433 20 |
. 26x2.1 !
o 204 0= t 0
= 240 0 1 6 1 0 1 6 1
Mo Mo Yr Mo Mo Yr
KCCQ-0OS NYHA 6-Minute Walk Distance Visit Visit
A =10 Points A =1 Class A =30 Meters No. at Risk No. at Risk
Valve replacement 259 245 231 216 Valve replacement 259 229 198 176
No. of Patients 211 96 213 96 185 88 Control 133123 112 9 Control 133 116 100 79
B Reduction in Tricuspid Regurgitation at 1 Year (paired analysis) C Death from Any Cause or First Hospitalization for Heart Failure D Death from Any Cause or Tricuspid-Valve Intervention
100+ 100+
S | g 90 90
100 3.3 R M Torrential ol a 30
a 50 29.7 6 299 M Massive g 704 S 70d
- — = -1
.E Severe % 60 § 60
§ co.l 208 —_ ¥ Moderate % 50 Estimate §’ 50
o 95.39% [99.1% 2 B Mild £ 40+ ol 33.3:43 £ 40 Estimate
gp S |=Mild |=Moderate W None or trace 20 Valve replacement _——r—— _ § 2% 20.8:3.7
= 40+ 414 204 e 28.4+2.8 E 204 Control . -~ =05
= | ST i
o 104 o~ ; 10 3 7%
49.5 437 o i s %7
E 20+ g 0 T T T 0= T T t
16.1% 0 1 6 1 0 1 6 1
o 23 =Moderate Mo Mo Yr Mo Mo Yr
Baseline 1Year Baseline 1 Year Visit Visit
Valve Replacement Control No. at Risk No. at Risk
N=212 (N=87) Valve replacement 259 229 198 176 Valve replacement 259 243 229 215
(N=212) - Control 133 116 100 79 Control 133121 109 93
VSEOBECNA FAKULTNi 1. LEKARSKA Hahn RT al. NEJM 2025
) FAKULTA
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Implantace chlopné TricValve

Heterotopicka
implantace chlopné

* Vyhody:
— neni zavisla na kvalite zobrazeni
trikuspidalni chlopne
— muze byt zhor§ena systolicka
funkce pravé komory (?)
* Nevyhody:
— neni to fyziologické
— limitace rozmérem chlopni
— nutnost antikoagulacni [éCby
— limitovana data

VSEOBECNA FAKULTNI
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z obrazového archivu VFN



Souhrn

e [ntervence na mitralni a trikuspidalni chlopni jsou dynamicky se
rozvijejici casti kardiologie

e Dnes mam jednoznacnou klinickou evidenci o prinosu nékterych
katetrizaCnich technik u pacientu s mitralni regurgitaci (M-TEER)

e Mame evidenci o zlepseni klinickych potizi u katetrizacniho osetreni
trikuspidalni chlopné (T-TEER, TTVI)

e Do budoucna budeme potrebovat upresnéni indikaci u trikuspidalni
regurgitace a katetrizacni implantace chlopné do mitralni pozice
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NEMOCNICEV PRAZE  Quf)




DEKUJI ZA POZORNOST!

Kontakt: david.zemanek@vfn.cz

ll. Interni klinika kardiologie a angiologie VFN a 1. LF UK
U nemocnice 2
128 00 Praha
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