Jak spravne¢ sledovat pacienta po
katetrizaCnim vykonu na mitralni
chlopni?

MUDr. Muza MARISH




NejcCastéjSimi  pfi¢inami mitralni regurgitace (MR) jsou
degenerativni a funk¢ni (1schemicke a neischemické) zmeny.

Kardiochirurgicka intervence na chlopni (MVR / MVP) je

provest kvuli vysokému
vek, tézka dysfunkce levé

preferovanou metodou 1é¢by.

Komory a/ ne

TEER (Transcatheter Edge-to-Edge
volby u vysoce rizikovych pacientii S vyznamnou MR které

nejsou akceptovany k provedeni kardiochirurgického vykonu...

J velké ¢asti pacientd chirurgicky vykon na chlopni nelze
periopera¢nimu riziku (pokrocily

00 komorbidity).

Repair) Jje metodou




Kratky historicky pohled na TEER

o Ottavio Alfieri vr.1991
provedl prvni
kardiochirurgickou «edge-to-
edge» korekci mitralni
regurgitace spojenim dvou cipu
mitralni chlopni.

double orifice repair paracommissural repair

e Vr.2009 spoleCnost Abbot _ |
vyvinula system Mitraclip. o Detwery

« V 1r.2013 schvalen FDA pro

pacienty s vyznamnou
degenerativni MR.

%
Hajar R. Historical Perspective on Percutaneous Mitral Valve Repair. Heart Views. 2018 Oct-Dec;19(4):160-1%@:s.wﬂ“°
doi: 10.4103/HEARTVIEWS.HEARTVIEWS_27_19. PMID: 31057713; PMCID: PMC6487292.



Jak vySetfit pacienta po Implantaci Mitraclipu?

2025 ESC/EACTS Guidelines for the
management of valvular heart disease

Developed by the task force for the management of valvular heart
disease of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTS)

14. Management of patients with prosthetic valves or vahlve repair
14.1. Choice of prosthetic valve .
14.2. Follow-up of patients with prc:sthetlc valves . .
14.3. Antithrombaotic therapy in patients with treated valvular
heart disease ... e

1431Mahmmﬂhmﬂwhm_wwww_ . -
14.3.1.1. Post-operative anticoagulation and therapeutu:
targets .. ket iR e iR A e e
14.31 2 Prevention and management of bleeding ..
14.3.1.3. Management of anticoagulation therapy before and
after non-cardiac iNvasive proCedures ...
14.3.2. Biological heart valves ...
14.3.2.1. Patients with a surgical blologlcal heart valve and no
indication for oral anticoagulation ...
14.3.2.2. Patients with a transcatheter heart valve and no
indication for oral anticoagulation ...
14.3.2.3. Patients with a surgical blolc:glcal heart valve and an
indication for oral anticoagulation ...
14.3.2.4. Patients with a transcatheter bluluglcal heart valve
and an indication for oral anticoagulation ..
14.4. Management of prosthetic valve dysfunction and
complications ... " i
14.4.1. Structural valve deterioration ...
14.4.2. Non-structural valve d}fsﬁ.ll'ICtIDI'l .......
14.4.2.1. Prosthesis—patient mismatch s
14.4.2.2. Paravalvular leak and haemolysis ...
14.4.3. Endocarditis ..
14.4.4. Valve thrombosis .. - e
14.4.4.1. Hypo-attenuated Ieaﬂet thlckenlng ..............................
14.4.4.2. Clinically significant valve thrombosis ...
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Jak vySetfit pacienta po Implantaci Mitraclipu?

GUIDELINES AND STANDARDS

ar updates

Guidelines for the Evaluation of Valvular [® cnecrorupdacs
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, MDD, Ashequl M. Islam, MDD, MPH, FSCAI, Stamatios Lerakis, MDD, FASE,
Stephen H. Little, MD, FASE, Robert J. Siegel, MDD, FASE, Nikolaos Skubas, MD, DSc, FASE,
Timothy C. Slesnick, MD, FASE, William J. Stewart, MDD, FASE, Paaladinesh Thavendiranathan, MDD, MSc, FASE,
. Neil J. Weissman, MDD, FASE, Satoshi Yasukochi, MD, JCC, SJSUM, and Karen G. Zimmerman, BS, ACS, RDCS,
S BV, FASE, Houston and Dallas, Texas; Washington, District of Columbia; Rochester, Minnesota; Morristown, New
Jersey; New York, New York; Boston and Springfield, Massachusetts; Los Angeles, California; Cleveland, Obio;
Atlanta, Georgia; Toronte, Ontario, Canada; Nagano, Japan; and Morgantown, West Virginia

Keywords: Doppler echocardiography, Valve disease, Transaortic valve replacement, Magnetic resonance
imaging, Aortic regurgitation, Mitral regurgitation




Jak vySetfit pacienta po implantaci Mitraclipu?

« Minimalni frekvence TTE kontrol: v den vykonu, za jeden
mésic, za 6-12 meésicu po vykonu.

o Cil ¢asnych echo kontrol: diagnostika moznych komplikaci,
hodnoceni efektu na MR.

o Cil dalsich echo kontrol: hodnoceni reverzni remodelace levé
komory a levé sini, ev. poklesu PAPS.




Jak vySetfit pacienta po implantaci Mitraclipu?

« Pfi 1. navstévé ambulantniho kardiologa po TEER pacient musi
dolozit l1ékarskou dokumentaci z kardiocentra (zejm. implanta¢ni
protokol + vysledky ¢asného echokardiogarfického vySetteni)

 Pfi dalSich kontrolach v Poradné pro chlopenni vady nutno dolozit
zpravy od ambulantniho kardiologa, ev. dalsi Iékarské zpravy
(symptomy, farmakoterapie, hospitalizace na internim /
kardiologickém oddé&leni, obj. status pii vySetfeni, zejm. TK, TF y
mrytmus) 7




ak vySetfit pacienta po Implantaci Mitraclipu?

Provedeny vwkon: MitraClip

Anestezie: celkova s inwbac s ARD tymem. Whkon proveden pod kontrolow: TEE.

PFistup pro zavedeni MiraClipu: perkutanni pfistup, vena femeoralis sin. , 25 Fr, punkce provedena pod ultrazvukem, dspésSny vstup.

Popis vwkonu: Punkce sepia sini posteromé 42 mm nad mitrainim anulem . Tuhy vodic Amplatz Superstiff zaveden do plicni Zily. Zaveden guiding do
lewé siné Plna heparinizace za kontroly ACT. Wykon proveden s docasnou KS. Implantovany materidl: MitraClip G4 XTWV 22x12x6mm Porfadi
implantovaného oipu: 1

mitrdini clip - lokalizace: 42P2 Sitka clipu: & mm Déka cip 12 mm. Scub&Ené poswpy Mi intervence: Zadné.

Visledny graldient W sledny stfedni gradient na mitrdini chlopni: 2 mmHg W sledna plocha mitrdiniho Gst: 5 cm2 VWsledna mitdini regurgitace:
Stiedné viyznamna

Uzawver hlavnibo pristupu: PERCLOSE PROSTYLE CE Ostatni uzawvéry: vena femoralis dx. , mechanicka komprese - bandaz |

Komentar k vwkonu: Wykon z vitalni indikace u pacienta v Soku na kontrapulsaci. Ffistup VF dx SFr a zavedena balonkova elektroda do hrotu PE k
doCasne KS. Punkce VF sin. pod UZ kontrolou a po standardni TS punkci zavedeny postupné 2 klipy XTW do AZP2 do mista valkého prolapsu, preni
uchycen nejprve predni a poté se stimulaci 180/min i zadni, druby klip laterdlngi jiz vchyceni soutasné, pékna redukce MiReg, ber komplikaci Ma
ko nci vikonu vyjmuta komrapul sace a zaveden AngioSeal do AF 1. dx.

vysledek: Provedena Gspésna katetrizaéni korekce miwalni regurgitace pomoci MitraClipu z pfistupu vena femoralis sin. Podet immplanwovanych
clipd: 2. Findlni miwalni regurgitace je lehka; findlni stfedni gradient na minrdlnim dsd je 3 mmHg .

Klnické komplikace: , RBC transfuze: Ne , CMP/TIA: Ne , Srdedni tamponada: Me , Myokardidlni infarkt: Ne | Komplikace v misté plistupu: Ne,
Srdeni zdstava: Me , Umrid na sdle: Ne
Technicke komplikace: bez technickych obtz

Doporuéeni: Kardiologicky seminar. Dispenzarizace ve vadoveé poradné FMEW, kontrola pred dimisi, za & wrdnd a dale dle vadové poradny. Prevence
infekéni endokarditidy, vwdat prikazku a poutit pacienta. Finalni doporuéeni pfi propufténi pacienta se fidi doporutenim v propoustéci Zprawvel
Péce o pFiswipove cesty':

vena femomlis sin. : Aplikovan syst@m pro perfkutanni uzaver cév s efektem, sterilni kryti - prosim sejmou réanc. Kontrola tisla po 60 minutach, klid
na liZku 4 hodiny, poté poswpnad mobilizace.

vena femoralis dx. :

Medikace: edoxaban 1-0-0, trvale. Davkovani: standardni davka NOAC samoziejmeé az po zvladnuti velmi zéavazného stavu pacienta

Péce po vykonu na cddéeni: Monitorace na KJ alespon do druhého dne po vwkonu, pokmacovat v intenzivni pedi se snahou © niZsi systolicky dak,
pokud moZzno se vyvarovat hypertenznim Spickam. ECHOD dnes na KJ. Prevence TEM, dnes lze podat minimaini dévku LMWH, 1. déavka nejdiive &
hodin po vwkonu, cave krvdceni Pii piekladu z K. zahdjit pfevedeni na perordini antitrombotika k prevenci vezniku trombu v LS.
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Detachment (uvolnéni) Mitraclipu

- Cca 2% 1mplantovavych clipt
- Nizke riziko v zkuSenych kardiocentrech

- U vetSiny pacientu lze vyresit implantaci dalSiho clipu bez
nutnosti kardiochirurgicke intervence.




Detachment Mitracl

Obrazovy archiv FNKV




Hodnoceni efektu TEER: color doppler

Pocet jetti a Jejich lokalizace (PSAX), smér, excentricita.

Identifikace vSech komponent regurgitacniho jetu (zéna konvergence,
vena contracta) v parasternalnich, apicalnich, ev. modifikovanych
projekcich.

Lehka rezidualni MR — kratké tzké jety bez zony konvergence.

V}’lznamné rezidudlni MR — Siroky nebo excentricky jet kter}'l
sméfuje pres celou levou sin K plicnim zildm, pfitomna Zona
konvergence. <




Mild MR after Edge-to-Edge MV Repair

6 - OM‘H-l 0 »

1 jet: VC > 7mm, 2 a vice
jetu VC > 4-6mm




Hodnoceni efektu po TEER: CW

o Vyznamna rezidalni
regurgitace:
holosystolicka, denzni
triangularni kiivka.

o Hodnoceni PGmean:
<5mmHg pii SF 60-80/min.

U >25% pacientl stiedni gradient >
smmHg. Vysokeé postproceduralni




Gradient at follo

———\]

w-up

Indukce mitralni stendzy

~ MV VTI
Vmax
Vmean 197 cmis
Max PG 32 mmHg
Mean PG 17 mmHg
vTI

Shah, M, Dalak, F, Alsamadi, F. et al. Complications Following Percutaneous Mitral Valve Edge-to-Edge Repair Using

MitraClip. J Am Coll Cardiol Case Rep. 2021 Mar, 3 (3) 370-376.
https://doi.org/10.1016/j.jaccas.2020.12.046

+ MV VTI
Vmax 193 cmis
Vmean 132 cmis
Max PG 15 mmHg
Mean PG 8 mmHg
vTI 60.5 C"l.

,\ s

: e
S

— =
E . ; .itral Prosthesis

P~€‘ TER'rL‘1
e,

CULTAT
<& &) A’@

2
)7’915

&

S
Suvus’rﬂb

O%\)

ey



Hodnoceni efektu po TEER: PW

« Hodnotime pouze relativni zmény
viny E (u pacientu se sinusovym
rytmem).

« Dominance viny E neni znamkou
pretrvavani vyznamné rezidualni MR
(multifaktorialni pfiiny v€. mitralni
stenozy po TEER a vysokych plnicich
tlakt levé komory).

« Ale narust E v kombinaci se snizenim
rychlosti v LVOT miuze svédcit pro
progresi MR.




Hodnoceni efektu po TEER: prutok v plicnich
z1lach

« Nepfima znamka tlaku v leve sin1 a
vyznamnostt MR.

« Normalizace nebo zlepSeni prutoku
v plicnich Zilach svédci pro redukci
vyznamnosti MR.

o Dominance viny D pfetrvava v
pripad¢ vyznamné rezidualni MR,
vysokého diastolickeého tlaku v




Hodnoceni efektu po TEER: dalsi parametry

Echokardiografické méreni PAPs

Doplnujici vySetfeni (pacient se stfedné az
vyznamnou MR miize mit normalni PAPS

v klidu).

Vypocet regurgitaCniho objemu a frakce
Nelze kalkulovat pomoci PW na urovni
mitralni chlopné¢ vzhledem k abnormalni
anatomii prstence po TEER.

Total LV SV = EDV — ESV. Doporuceno
pouzivat 3D echo nebo kontrastni
echokardiografii.

Systemic LV SV stanovujeme pomaoci
PW v LVOT




LVOT Stroke Volume =43 mL

2D LVEDV = 178 mL
2D LVESV =114 mL
2D Stroke Volume = 64 mL

Mitral RVol =64 —43 =21mL
RF=21/64=33%

Quantification of mitral regurgitation using a combination of total LV stroke volume (from

contrast-enhanced bi-plane LV

volume measurements) and LVOT stroke volume (from diameter and velocity

measurements). (A) Apical two-chamber view shows

two jets of MR and the MitraClip; (B) Apical four-chamber contrast-enhanced image; (C)

Apical two-chamber contrast-enhanced image;

(D) LVOT diameter measurement, (E) LVOT pulsed-wave Doppler velocity waveform.
Valvular Regurgitation After Percutaneous Valve Repair/Replacement

Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement, April 1, 2019
* JASE
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https://www.asecho.org/guideline/valvular-regurgitation-after-percutaneous-valve-repair-replacement/

Residual Mitral Regurgitation after Percutaneous MV Repair or Replacement

Y
Yes, mild Does MR meet specific criteria for Yes, severe
R mild or severe MR?
I - -
F N
- o Intermediate values:

Specific Criteria for Mild MR MR bably moderate Specific Criteria for Severs MR
+  Small, narmmow central jet pro +  Abnommal device morphology/fail leaflet
= WCW = 0.3 cm 2.9 _‘l! o 2-3 = WCW = 0.7 cm or 2 2 moderate jets
+ WCA < 0.2cm? S iteri « WCA =0.4 cm? or = 2 moderate jets
+ Mo or small flow convergence criteria 1 P : ' critena
e Wit s ———= Perform quantitative methods whenever possible +  Large flow convergence

. : e S +  Central large jet = 50% of LA area
*  Soft or incomplete jet by C\W Doppler +  Pulmonary vein systolic flow reversal

W W
Def;?t ;;It;rﬁz ,J, J, K J/ =4 Criteria
RVol < 30 mL RVol 30-59 mL RVol = 60 mL? Definitely severa
RF = 30%: RF 30-49% RF = 50%
**EROA < 0.2 cm? **EROA 0.2-0.3% cm? **EROA = 0.4 cm?

3 specific criteria
for severe MR

A W \,l,f A

Mild Moderate Severe
MR MR MR

- Poor TTE guality or low confidence in measured Doppler parameters Inde.termlnate MR
- Discordant quantitative and qualitative parameters andlor clinical data Considen further txsting:
TEE or CMR for quantitation

Beware of underestimation of MR severity in eccentric, wall impinging jets
*= EROA by PISA: not recommended after edge-to-edge valve repair or in PVYR; assumes holosystolic MR; single frame EROA by PISA,
VOW, and VCA overestimate non-holosystolic MR

1 Regurgitant volume cut-offs for severe MR may be lower in low flow conditions.

Valvular Regurgitation After Percutaneous Valve Repair/Replacement
Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement, April 1, 2019
« JASE



https://www.asecho.org/guideline/valvular-regurgitation-after-percutaneous-valve-repair-replacement/

Infek¢ni endokarditida po TEER

- Incidence 0.2%
- nezavisly prediktor mortality
- riziko stoupa s po¢tem 1impantovanych clipu

- u vysoce rizikovych pacientu lze zvazit preventivni podani
ATB pred vykonem




Infek¢éni endokarditida

Adult Echo TIS0.S MI 0.4
X7-2t

20H= M4 M4
10cm :

MitraClip-Associated Infective Endocarditis. Transesophageal echocardiography showing (A)

mitral regurgitation followed by (B) mitral clip implantation and (C and D) vegetation attached to
MitraClip.

Shah, M, Dalak, F, Alsamadi, F. et al. Complications Following Percutaneous Mitral Valve Edge-to-Edge Repair
Using MitraClip. J Am Coll Cardiol Case Rep. 2021 Mar, 3 (3) 370-376.
https://doi.org/10.1016/j.jaccas.2020.12.046
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Zaver

* Hodnoceni rezidualni regurgitace po implantaci Mitraclipu je
obtizné (vice variabilnich excentrickych jetl, artefakty,
mitralni anularni kalcifikace, stav hemodynamiky apod.)

* Echokardiografické vySetreni po intervenci na mitralni
chlopni musi byt zaméreno na pozici Mitraclipu, jeho stabilitu
a hemodynamicky efekt.

* Hodnoceni vyznamnosti rezidualni MR vyZaduje komplexni
pristup s pouzitim ruznych echokardiografickych parametru.




De¢kuj1 za pozornost!

echo@fnkv.cz
marishm@fnkv.cz
tel.: 267 16 2724




