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Mitralni regurgitace — soucasna situace

Outcome and undertreatment of mitral Contemporary Presentation and Management of
regurgitation: a Community cohort StUdY Valvular Heart Disease: The EURObservational
Research Programme Valvular Heart Disease II
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1294 paclentu S Z Stredne Vyznamnou M R Stefan Windecker 12, Jeroen J Bax 2, Aldo Maggioni '3, Alec Vahanian 2%, EORP VHD Il Investigators

114 pacientu s vyznamnou MR
PMR SMR

Operace /TEER 29% 5% PMR SMR
Operace /TEER 37% 25%

Medikamentozni 71% 95%

lécba Medikamentozni 63% 75%
lécba

Interpretation: In the community, isolated mitral regurgitation is common and is associated with
excess mortality and frequent heart failure postdiagnosis in all patient subsets, even in those with Conclusions: Despite good concordance between Class | recommendations and practice in patients
normal left-ventricular ejection fraction and low comorbidity. Despite these poor outcomes, only a
minority of affected patients undergo mitral (or any type of cardiac) surgery even in a community witt
all means of diagnosis and treatment readily available and accessible. This suggests that in a wider

with aortic VHD, the suboptimal number in mitral VHD and late referral for valvular interventions
suggest the need to improve further guideline implementation.

population there might be a substantial unmet need for treatment for this disorder.

Dziadzko, Lancet 2018 lung, Circulation 2019



Doporuceni a intervencni vykony na mitralni chlopni

Sekundarni MR

Primarni MR




Mitralni regurgitace — soucasné moznosti
léCby



Chirurgické vykony na mitralni chlopni




Perkutanni intervence

Edge-to-edge repair Indirect annuloplasty

Newer generation MitraClip R MVRx ARTO Mitral Loop Cerclage

Direct annuloplasty Transcatheter replacement

@m

Intrepid CardiaQ

implantace zafizeni do mitrdlniho prstence (cestou korondrniho sinu, pfima
anuloplastika)

'-" -

NeoChord

arteficialni chordy

remodelace levé komory

perkutanni osetreni cipu

perkutanni nahrady mitralni chlopné



Perkutanni intervence

i Therapy target | CE mark year |Surgical backup | Vascular acces
\

Edge-to-edge

Leaflet coaptation 2008 Alfieri technique Transfemoral
Leaflet coaptation 2010 Edge-to-edge Transfemoral
Alfieri technique
Chordae tendineae 2013 Neochord implant Transapical
Indirect )
annuloplasty 2009 No Transjugular
Direct annuloplasty 2015 Flexible mitral ring Transfemoral
Direct annuloplasty 2016 Commisuroplasty  Arterial retrograd

CE mark 2020




Zobrazovaci metody




Vysetreni pred intervencemi na mitralni chlopni

ECHO CT

3D CT rekonstrukce mitralni chlopné a jeji
vztah k ostatnim srdec¢nim strukturam




Hodnoceni mitralni chlopné pred vykonem

USES OF MULTI-MODALITY IMAGING IN PERCUTANEOUS MITRAL INTERVENTIONS

ECHOCARDIOGRAPHY FLUOROSCOPY CCTA
+ Assessment of prosthetic mitral valve + Invasive assessment of trans-mitral | # Assessment of prosthetic valve structure,
dysfunction, quantification of stenosis, gradients and left atrial pressure differentiating thrombus from pannus
regurgitation and PVL severity + Real-time guidance utilizing radio-opaq + Annul, and quantification
+ Annular sizing when CCTA not feasibl landmarks of calcification for THV sizing
+ Real-time guidance of transseptal or + Familiarity of views to interventionalist + Predict neo-LVOT and assess risk of LVOTo
transapical access, and device positioning = Limited assessment of spatial relationship + Percutaneous access planning and
+ A of residual regurgitati of three-dimensional structures prediction of fluoroscopic angles
gradient, and possible complications = Unable to image radiolucent structures + Sizing PVL and determining spatial
= Limited field of view, temporal resolution such as valve leaflets, non-calcified native relationship to surrounding structures
with real-time 3D TEE, acoustic shadowing annulus and radiolucent rings + High spatial resolution
\ / = Additional contrast and radiation exposure
TEE-FLUOROSCOPY FUSION CCTA-FLUOROSCOPY FUSION
+ Dynamic, assists with real-time guidance + Road map for the procedure
+ Facilitate transseptal sheath positioning, + Facilitates transapical puncture,
navigation and device deployment localization and crossing of mitral annulus
= Limited field of view and potential for and PVL with excellent spatial resolution
acoustic shadowing and large field of view

= Limited by inter-vendor compatibility Static, potential for misalignment

Enrique Garcia-Saya, 2021




Preproceduralni screening

[Zhodnocem’ etiologie vady

Vyznamnost

[Zhodnocem’ anatomickych parametru }
Strategie }

|
|




Mitralni regurgitace, etiologie

Primarni MR Sekundarni MR
(organicka) (funkéni)
mitralni regurgitace onemocneéni
l myokardu

dysfunkce, dilatace LK mi regurgitace

SMR x SMR
1.,typicka SMR*
2. SMR v dusledku dilatace siné

PMR




NORMAL MYOCARDIUM HEART FAILURE

closing forces

closing forces ‘
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1.INCREASED TETHERING FORCES

Annular flattening

2. DECREASED
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MITRAL VALVE
FUNCTION
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motion

FMR type 1 - congestive hypertensive heart disease

v remodeliré‘g 3
> LA remodeling

FMR type 2 - dilative cardlomyopathy

v remodellngnw
> LA remodeling *

v remodelmg&
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Eur Heart J, Volume 42, Issue 13, 1 April 2021,




Preproceduralni screening

Zhodnoceni etiologie vady

Zhodnoceni anatomickych parametru
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| |
e |
| |

Strategie




Anatomie mitralni chlopné
6 funkcnich komponent
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Jeden funkCni geometricky celek




Zhodnoceni anatomickych parametru a

Type | Type |l Type 1l
Normal leaflet motion Excessive leaflet motion Restricted leaflet motion
Annular Perforation Prolapse Flail a Thickening/| b LV/LA
dilation fusion dilation

VYV

Zoghbi WA, J Am Soc Echo 2017
Ganatra R, BJC 2021




Echokardiografie - segmentalni analyza

Aortic mitral curtai

- Anterior leaflet
B o

‘Posterior leaflet

- Lancelloti , Eur Heart J 2011,Lang R, Eur Heart J,2012



Anatomie mitralni chlopné




Anatomie mitralni chlopné

Coronary ‘ ‘

¢ Anterior
Sious . : leaflet .
Commissural :
Circumflex —- leaflet Posterior
artery leaflet | Left
atrium
Chordae
tendineae
Left
ventricle

Anterolateral y
papillary muscle TheMitralVialoe.ore
Posteriomedial :
papillary muscle



Anatomie septa sini

Primarni mitralni regurgitace — vzdalenost 40-45 mm
Sekundarni mitralni regurgitace- vzdalenost 35 mm




Dalsi echo parametry ( pred chirurgickymi a katetrizacnimi
intervencemi resp. nahradou)

Aortomitralni uhel — LVOT rozméry , CT
riziko SAMu je vetsi,
jeli <115%




Morfologické parametery
u sekundarni MR

c s

N

Globalni remodelace LK
EDD, ESD,EDV
EDD > 65 mm, ESD > 51 mm
EDV > 140 ml
Systol. index sféricity
>0,7

N

%

e

N

Regionalni remodelace LK
Apikalni displacement
Vzdalenost mezi pap. svaly
>20 mm
Abnormality kinetiky stén

N

-

N

Defomace mitralni chlopné :
Systolicka tenting area
> 2,5-3cm2
Hloubka koaptace >1cm
Posterolateralni uhel > 45 st
Vice jetd

J
~

J

Piérard L A, and Carabello B A Eur Heart J 2010;31:2996-3005




Preproceduralni screening

Zhodnoceni etiologie vady

Zhodnoceni anatomickych parametru
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Strategie




Sekundarni MR — dynamicka vada

Hodnoceni vady zavisi na:
- hemodynamicky stav (TK, TF, rytmus)
- zavedeni medikace



Hodnoceni vyznamnosti mitralni regurgitace

E89cm/s

L ‘;l\"_“-.
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TVI 20!3 cm
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Trvizbe ™ Cut-offsign| TYI16.5cm




Kvantifikace

Organicka ERO > 40 mm? RV =60 ml
Ischemicka ERO > 20 mm? RV > 30 ml

3D vena contracta
Vyznamna MR > 0,41 cm?




Echo kritéria vyznamné MR

Qualitative

Mitral valve morphology

Colour flow jet area

Flow convergence

Vena contracta width (mm)

Pulmonary vein flow

Mitral inflow

TVI mitral/ TV aortic
Quantitative

EROA (2D PISA, mm®)
Regurgitant volume (mL/beat)

Resuﬁitant fraction f %ﬂ

Left ventricle

Left atrium

Primary mitral regurgitation

Flail leaflet, ruptured papillary muscle, severe
retraction, large perforation

Large central jet (=50% of LA) or eccentric wall
impinging jet of variable size

Large throughout systole
Holosystolic/dense/triangular

=7 (=8 mm for biplane)
Systolic flow reversal
E-wave dominant (>1.2 m/s)
>14

>40 mm’
>60 mL
>50%

Dilated (ESD >40 mm)

Dilated (diameter =55 mm or volume =60 mUmI}

Secondary mitral regurgitation
MNormal leaflets but with severe tenting, poor leaflet coaptation

Large central jet (=50% of LA) or eccentric wall impinging
jet of variable size

Large throughout systole

Holosystolic/dense/triangular

=7 (=8 mm for biplane)
Systolic flow reversal
E-wave dominant (>1.2 m/s)

>14

>40 mm” (may be >30 mm” if elliptical regurgitant orifice area)
=60 mL (may be =45 mL if low flow conditions)
>50%

Dilated
Dilated




Preproceduralni screening

Zhodnoceni etiologie vady

Zhodnoceni anatomickych parametru
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Morfologie mitralni chlopné k
chirurgickému reseni

Long-Axis Bicommissural 3D En Face

O'Gara, JACC 2020




Morfologie mitralni chlopné —
pravdepodobnost proveditelnosti MVP

Feasibility of Surgical MV Repair

Ideal Pathoanatomy

Challenging Pathoanatomy

Relative Pathoanatomic Contraindications

rimary Lesion Location  Posterior leaflet only

-eaflet Calcification None
Annular Calcification None
subvalvular Apparatus Thin, normal

Wiechanism of MR Type Il fibroelastic deficiency
or focal myxomatous

prolapse or flail

Jnique Anatomic None

Complexities

Anterior leaflet or bileaflet
Mild

Mild to moderate with minimal leaflet
encroachment

Mild diffuse thickening or moderate focal
thickening

Type Il forme fruste or bileaflet myxomatous
(Barlow's) disease; Type | healed or active
endocarditis; Type IIA/B with mild restriction
or leaflet thickening

Redo cardiac operation or mitral re-repair;
anatomic predictors of systolic anterior motion
(e.g., septal hypertrophy); adult congenital

annmalies: faral nanillary moscle ninture

Proveditelnée
zkusenejsim
tymem

Mone
Moderate to severe

Severe or with significant leaflet encroachment
Severe and diffuse thickening with leaflet retraction

Type IIIB with severe tethering and inferobasal
aneurysm; Type lIA with severe bileaflet
calcification; Type | active infection with severe
leaflet or annular tissue destruction

MV reoperation with paucity of leaflet tissue;
diffuse radiation valvulopathy; papillary muscle
rupture with shock







Anatomicka Kkritéria pro implantaci
MitraClipu

» stfedne a vyznamna MR (3-4/4)

» MR vychazejici ze scalopu A2P2
(degenerativni nebu funkéni etiologie)

» bez pritomnosti kalcifikaci v misté
graspingu

= MVA 2 4 cm?

» délka zadniho cipu = 10 mm

» délka koaptacni zony 22 mm

» hloubka koaptace <11 mm

= flail gap < 10 mm , flail — Sifka < 15 mm

= mobilni ¢ast cipt = 1 cm,

Coaptation
length
| 22mm

Coaptation|
depth
<11mm

4% (
l L .
"\ — V- ‘ﬁ

Flail width
<15mm

Adapt. dle EVEREST a Abbott training centre
Wunderlich N, Eur.Heart J.2013



Anatomicka kriteria nevhodna pro
iImplantaci MitraClipu

» perforovany mitralni cip, cleft,
insuficience primarnich Ci
sekundarnich chord

= kalcifikace v miste ,graspingu”

» mitralni sten6za

» délka zadniho cipu <7 mm

" gap mezi cipy > 2 mm

» revmatickeé postizeni chlopné

= endokarditida

Adapt. dle EVEREST a Abbott training centre,
Wunderlich N, Eur.Heart J.2013



Morfologie mitralni chlopné — moznosti
Implantace MitraClipu

Optimal valve morphology

Conditionally suitable valve morphology

Unsuitable valve morphology

Central pathology in Segment 2

No leaflet calcification

Mitral yalve opening area
>4 cm=

Mabile length of the posterior
leaflet =10 mm

Coaption depth <11 mm

Normal leaflet strength and
mobility

Flail-width <15 mmFlail-Gap
<10 mm

Pathology in Segment 1 oder 3

Mild calcification outside of the grip-zone of the clip system: ring
calcification, post annuloplasty

Mitral valve opening area >3 cm? with good residual mobility

Mabile length of the posterior leaflet 7-<10 mm

Coaption depth 211 mm

Leaflet restriction in systole (Carpentier [11B)

Flail-width >15 mm only with a large ring width and the option for
multiple clips

Proveditelne
zkusengjsim
tymem

Perforated mitral valve leaflet or cleft

Severe calcification in the grip-zone

Haemodynamically significant mitral stenosis (valve opening area
<3 cm? MPG > 5 mmHg)

Maobile length of the posterior leaflet <7 mm

Rheumatic leaflet thickening and restriction in systole and

diastole(Carpentier IlIA)

Barlow's syndrome with multisegment flail leaflets




MitraClip

No v s wDh e

transseptdlni punkce

zavedeni ovladatelného vodiciho katetru do levé siné
zavedeni clipu do levé siné nad mitralni chlopni
otevreni clipu a nastaveni optimalni polohy vici ciplim
zavedeni Mitra clipu v levé komore

uchyceni cipud a uzavreni clipu

kontrola funkce a odpojeni clipu od systému




Katetrizacni nahrady



Katetrizacni nahrady mitralni chlopné
riziko obstrukce

Stephen H. Little, JACC 2021



Katetrizacni nahrady- CT vysetreni

Stephen H. Little, JACC 2021




Katetrizacni nahrada




Hodnoceni ,NeolVOT ,, CT end-systola a end-diastol

1. Simulation of the Tendyne™ TMVI System using a stereolithographic representation of
the prosthesis

2. Center-line segmentation of the anticipated neolLVOT

3. Subsequent contouring of smallest neolLVOT area along the anticipated flow of blood
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Simulation of the Tendyne prosthesis implantation using a stereolithographic model with neoLVOT area
measurement



A4

Zaver

Spravny vybér pacientu pro vykonu na mitralni chlopni
Vyznam echokardiografického a klinického vysetreni
Predikce vysledku vykonu a strategie lécby

Vyloucit pacienty nevhodné k intervenci

Pouzivat vsechny dostupné zobrazovaci metody




Dekuji za pozornost



