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2 pohledy na mitralni chlopen
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Andrés de Laguna Andreas Vesalius

Anatomica methodus, seu De sectione humani De humani corporis fabrica
corporis contemplatio.



1816, kdyz jedinym nastrojem byl sluch
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1953, 1. echokardiograficky pristroj
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1970 - 2010

1513 1535,1543 1816 1953 1970
Obdobi Typ zobrazeni Technickeé reseni Hlavni klinicke vyuziti
Polovina 1D (M-mod) Pevny krystal na koaxialnim  Zakladni méreni velikosti sini a
70. let kabelu pohybu chlopni
80. leta 2D Monoplanni Elektronicka sonda na Diagnostika srazenin, infekci

ohebném gastroskopu chlopni (endokarditidy)
90. leta 2D Multiplanni + Sonda s rotujicim uhlem Rutinni peroperacni monitoring
Doppler pohledu (0°-180°) pri kardiochirurgii
Po roce Real-time 3D Matracoveé pole s tisici Navigace miniinvazivnich a
2000 krystaly katetrizacnich zakroku

1990

2010

2020
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Diagnostika




Echokardiograficka diagnostika mitralni regurgitace v case

1950— 1970s
60s
M-mode 2D echo

NepFimé znamky MR Anatomie mitralniho

morfologie, dilatace aparg’tu
LS/LK prolaps ¢ flail » chordy

M-mode — 2D — Doppler

1980s

Doppler

PW/CW + color
Doppler
primy prikaz
regurgitace

1990s

Kvantifikace

VC « PISA+ EROA -
RVol
plicni zilni tok

2000s—

3D/
integrace

3D TTE/TEE « 3D VCA
mechanismus +
intervence

— kvantifikace — 3D & mechanism-based assessment




Etiologie

Mitralni regurgitace

Abnormita cip(, zavésného
aparatu ?

Primarni/ degenerativni
MF

R

Carpentier typ Il

Abnormita LK/ LS ?

Sekundarni/ funkéni
MR

Carpentier typ la lll



Primarni MR- degenerativni eti%

5 ¥ _( < \
Age at diagnosis >60 years >80 years
Histary of MR
Leaflet kssue Normal/Transiucent

Anterior leaflot lissue
Postarior leafiat tissue

Segments aflected Sngle segme

Chordae tendineae Thin and ruptured Variable Thickened and elongated

Annutar dlatation T (232 mm) T (32-36 mm) T 16 mm)

Calcification

Fibroelasticka degenerace, porucha fibroelastickych vidaken
Myxomatdzni degenerace, infiltrace myxomatozni, zmény kolagenu a
hromadéni mukopolysacharid(

Skleroticka degenerace, skl. cipy nebo izolované kalcifikace prstence
St.p. infekéni endokarditidé




Sekundarni mitralni regurgitace

18/10/2017 11:06:44

Key criteria

LVEF >50% without regional LVEF <50% with or without

. wall motion abnormalities regional wall abnormalities .
Atrial 9 Ventricular
SMR No or mildly dilated LV cavity?  Restrictive leaflet motion SMR
without leaflet tethering with tethering

Mitral annulus dilatation

(AP >35 mm) Normal leaflet morphology

Enlarged LA (LAVI >34 mL/m?2) Central or eccentric jet
Additional echocardiographic criteriaP

Normal leaflet motion Dilated LV
Normal leaflet morphology Dilated LA

Usually central jet Dilated MV annulus

Additional clinical criteria

Atrial fibrillation Ischaemic heart disease

HFpEF Dilated cardiomyopathy

@ESCc @EACTS—

Eur Heart J, ehaf194, https://doi.org/10.1093/eurheartj/ehaf194



https://doi.org/10.1093/eurheartj/ehaf194

Zhodnoceni mechanismu mitralni regurgitace

\(

Type | Type Il Type Ill a Type Il b
Normalni pohyb cipti  Nadmérny pohyb cipti Omezeny pohyb cipli
Dilatace prstence Flail Maly prstenec Dilatace anulu (stredni )

Zadny/ diskrétni tethering Prolaps Sklerotické cipy Tethering




Echokardiograficka segmentalni - analyza

Aortic mitral curtai

. Anterior leaflet
AL oo caadal |

‘Posterior leaffet




Kritéria vyznamné mitralni regurgitace - 2D echokardiografie

Echocardiographic
criteria for severe MR

Qualitative

* Flail leaflet, large coaptation defect, severe tenting
* Large central jet
« Large holosystolic convergence zone

Semi-quantitative

* Vena contracta =27 mm (=8 mm for biplane)

Qualitative

* Flail leaflet, large coaptation defect, severe tenting

 Large central jet
» Large holosystolic convergence zone

VOSMIKOVA, ALENA
HEEcho
1

\mfeeril 8
18¢m

TIS0.8

FN Motol|
MI G5™ 0%

M3 M4

* Pulmonary vein systolic flow reversal
* E-wave dominant (>1.2 m/s)
« VTI mitral /VTI LVOT >1.4

Semi-quantitative

*» Quantitative

« EROA 240 mm? (or 230 mm?if elliptical regurgitant orifice area)
* RVol 260 mL (or 245 mL if low flow conditions)

* Vena contracta =27 mm (28 mm for biplane)

Assessment of MR

dit * Pulmonary vein systolic flow reversal
I \ e E-wave dominant (>1.2 m/s)
Left ventricle Left atrium Right heart |
« LVESD 240 mm * Diameter235mm, ce SPAP >50 mmig Quantitative
~ PMR - * LAV mb/m? * Secondary TR
o LVEF <60
* Atrial fibrillation > moderate
Ventricula * Clinical and .2 ¢
Mechanisms S — W ase « EROA 240 mm¥ (or 230 mm?if elliptical regurgitant orifice area)
criteria®
jrED o e RVol 260 mL (or 245 mL if low flow conditions)
Atrial . 2 50%

SMR ° RF ‘SO"‘ '

@Eesc @ceacrs

Pfevzato a upraveno dle Eur Heart J, ehaf194



PISA

VFR = 2F*m*r2 *Vr
ERO = VFR / VMax
RVol = ERO * VTI

O
s




3D — vena contracta area

Stopova MR Mirna MR Mirna- stfedni Stfedni —vyznamna Vyznamna
0-1 1+ 2+ 34 4+

2 o o e o

EROA -VCA (cm 2)<0,2 EROA -VCA (cm2):0,2 EROA -VCA (cm 2):0,2-0,29 EROA -VCA (cm2):0,3-0.39 EROA -VCA (cm 2) 20,40

3D Quantitationin Primary and Secondary MR

Vena Contracta

v

Primary | . ’““

EROA =32 mm?

Secondary

Pfevzato a upraveno dle Zoghbi, JASE 2017



Jak se zmeénilo hodnoceni zavaznosti MR?

Kvantitativni
echo

Soucasny
koncept

a Color Doppler jet

« Velikost/plochu jetu bylo * \Vena contracta * Morfologie + mechanismus MR
mozné rychle vizualizovat

* Vlyrazna zavislost na nastaveni * PISA - EROA e \VC / PISA / EROA / RVol
a hemodynamice
* Regurgitacni objem / frakce * CW Doppler + plicni zily
* Excentricky CoandUyv jet muze
zavaznost podhodnotit
* Plicni Zilni tok - Remodelace LK/LS + 3D

Klicovy posun v diagnostickém mysleni

,Jak velky je jet ?“ — ,, Jaky je mechanismus regurgitacni usti a hemodynamickeé

o vence?“
Zavaznost MR = integrace vice parametru zaci< y jednotlivy ukazatel neni univerzalné dostacuijici.




Lécba mitralni regurgitace




Vyvoj doporuceni pro chlopenni vady

1998

Guidelines for the
Management of
Patients With
Valvular Heart Disease

4

A e Mot
American College Association
of Cardiology

Expertni nazor a
klinicka zkusenost

O
2006

ACC/AHA 2006 Guideline
for the Management of
Patients With

Valvular Heart Disease

v

—
American College Association
of Cardiology

Vétsi role
imagingu

2007

ESC Guidelines
on the Management of
Valvular Heart Disease

@ESC

European Society
of Cardiology

Vahanian et al.
Eur Heart J 2007; 28; 230-268

Evropsky
konsenzus

2012

ESC/EACTS Guidelines
on the Management of
Valvular Heart Disease

@esc, . @EACTS

of Carcaeiony

Vahanian et al.
Eur Heart ) 2012; 33: 2451-2496

Spolecné ESC
a EACTS

2017

ESC/EACTS Guidelines
for the Management of
Valvular Heart Disease

ESC
@ azvc::;:nbswfmelv @ %gbs‘n

Baumgartner et al.
Eur Heart ) 2017; 38: 2739-2791

Heart
team, struktur
alni intervence

2021

ESC/EACTS Guidelines
for the Management of
Valvular Heart Disease

ESC/EACTS Guidelines
for the Management of
Valvular Heart Disease

Vahanian et al. S
Eur Heart ) 2021; 42: 4207-4289 ek

Casngjsi a
individualizovna
lécba

Transkatétrova
lécba v
doporuceni



Historie chirurgickeé léCby mitralni regurgitace

1950s 1960s 1970-80s 1990- 2010s—
] 2000s
Pocatky Nahrada Era Repair first Moderni
chirurgie chlopné rekonstrukce repair
Uzaviené vykony a Rozvoj mimoté&lniho Carpentier: Resekce / chordalni Neochordy * respekt
prvni pokusy obé&hu systematicka analyza techniky tkané
o korekci mitralni vady mechanické protézy mechanismu + rostouci podil plastik u miniinvazivni/robotické
anuloplastika DMR pristupy

ZASADNi KONCEPCNi POSUN

replacement — reconstruction — mechanism-based & tissue-preserving repair

Mechanical and Tissue Mitral Valves



Historie chirurgickeé léCby mitralni regurgitace

Od nahrady chlopné k rekonstrukéni chirurgii a zachovani mitralniho aparatu

1950s 1960s 1970-80s 1990- 2010s—
) 2000s
Pocatky Nahrada Era Repair first Moderni
chirurgie chlgné rekons.trukce ‘ regir




Historie chirurgicke lec

mitralni regurg

itace

1950s

Pocéatky
chirurgie

Nahrada
chlopné

1960s

1970-80s

Era
rekonstrukce

1990-
2000s

Repair first

2010s—

Moderni
repair

THPE 1
NORMAL LEAFLET MOTION

TYPE 1l
LEAFLET PROLAPSE

TYPE ILI
RESTRICTED LEAFLET mMOTION

Etiologie —

Léze

- Dysfunkce

Volume 86, Number 3

September 1983

tihe sournai of ' T HORACIC AND
CARDIOVASCULAR SURGERY

J Thomae Carpiovase Sura B6:323-337, 1983

Honored Guest's Address

Cardiac valve surgery—the “French correction”

Alain Carpentier, M.D., Paris, France

Mr. President, 1 would like 1o begin by expressing
my gratiude 1o the Associatien for the priviledge of
prescnting the Honored Guest Lectare at the Sixty-third
Annuzl Mecting of The American Association for
Thoracic Surgery. What surprises me the mest in this
mecting is my presence on this podium, since this honor
is usually reserved for more senior and preeminent
figures in thoracic surgery. T suppose that you wanted 1o
distinguish a team rather than & man, 5o that | would
like 1o sharc this honor with my co-workers who are
‘peesent in this room: Drs. Deloche, Fabiani, Chauvaud,
Relland, Lessana, Lapeyre, Mis. Chauveau, Mrs
Menissier, Mrs. Vencziani, and with my wife, Sophie,
wha has participated in my lsboratory work throughout
the years. | also would like 1o pay special tribute 1o my
respocted teacher, Professor Charles. Dubost, and 10
mention my two colleagues, Professors Blondeau and
Claude d'Allsines, who are unforwnately not with us
today.

Members of the Association, in the past 14 years, [
have attended. the annual meeting of your Assodiation
14 times with the priviledige of having presenied a paper
10 times. All through these years, wearing a pink

Frorn Hipital Brausssis, Paris. France

Reodat. the Sitty-thind Arnual Meeting of The American Association
for Thorasic Atlana. Ga., Aprl 2527, 1581

Adkdess or reprims: Degariment of Cardiovuscular Surgery, Hipieal
Breusais, 96 Ruc Didor, 75674, Paris Cadex. 14, France

identification badge, | observed with great admiration
and respoct the famous people wearing a white printed
badge and seated in a carefully delincated area of
reserved seats! Permit me to tell you how proud 1 am o
enter your prestigious circle.

Guests, you are seated outside this circle, but only
temporarily! 1 address you specifically, since you repre-
sent the future of thoracic surgery and the future of this
august Association,

Members and guests, cardiac surgery has achicved
remarkable progress in the past 10 years, Safer tech-
niques of ancsthesia and postoperative care, improved
extracorporeal circulation and myocardial protection,
and sophisticated surgical techmiques are new tools
which have been instrumental in reducing hospital
mortality and increasing the fficiency of our aperations.
New surgical tools impose new surgical goals. hs not
enough 1o save patients' lives; we must also take into
consideration the qualty of lfc given to the patient and
the socioeconomic impact of our surgical actions. There
already have been some trends in this direction, such as
operating for congenital malformations at an cariier
stage and the development of reconstructive operations
10 replace pallintive techniques. Reconstructive valve
surgery can very well be considered another example of
this. mouveile chirurgie which justifics making it the
subject of today’s lecture.

Since everything we do in life has some visible or
obscure relationship 1o the environment in which it

323

Fig. 7. Testing is achieved by injecting saline into the ventricular cavity.




2 pristupy k lécbé mitralni regurgitace
Operacni x konzervativni

A100
- 7918%
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o 80
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% 60 4 65%5%
S
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.,g 40 -
,—; - Early surgery
E 204 = Conservative Rx
®
P=0.028
0 T T T T ' y v . ' '
01 2 3 4 5 6 7 8 9 10
Years
No.

63 62 61 61 58 53 37 28 21 12 4
158 148 141 136 129124 99 69 52 29 15

Circulation 96:1819, 1997
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Event-free survival (%

100 =
Meann, L 99+1%
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I: ...
uy
90 - FEEEEESN l:
85+4% *
- 7-yr event-free survival
- OP
wane CONV
P=0.001
70 L] 1 ] ] 1 ] | L] L]
0 1 2 3 4 5 6 7
Years
No. at risk
127 125 106 72 43
127 125 105 78 44

Circulation 11i9(6):797. 2009




Chirurgickeé lécba mitralni regurgitace- MVP

Very Long-Term Results (More Than 20 Years) of Valve
Repair With Carpentier’s Techniques in Nonrheumatic
Mitral Valve Insufficiency

E. Braunberger, MD. A Deloche, MD; A Berrebs. MD. F. Abdallah. MD: J A Celestin, MD
P. Memoun, MD. G. Chatellier, MD: S. Chauvaud, MD. JN. Fabram, MD. A. Carpentier, MD

%
100 92 %

81%

Freedom from
80 A cardlac death
0 4 74%
| Expected survival
“ 47%
20 Overall survival
. Pts ot risk 110 38 @
0 J

CENTRAL ILLUSTRATION Loag Term Outcomes After Mitral Valve Repalr for Leaflet Prolapse

Mortality Reoperation

6% 9
5% 4
gm
N4
-
™ 4
v v . o% v v v
0 5 0 " 20 0 s 10 14
Yoars Since MV Procedure Years Since MV Procedure

—Class ) ~—Class l —Class Il — Class IV

Atrial Fibrillation




Primarni mitralni regurgitace- kdy indikovat v operaci ?

. . Figure 1. Survival After Diagnosis of Mitral Regurgitation Due to Flail Mitral Leaflet According to Initial Treatment Stratagy
Optimal time
q of surger
Onsg gery Ly |I| Overall population Propensity score-matched cohort
severs . .
Dilatation 100 e 100 2.
- — - T Early sungery - _--__‘-"“n___ Eaily sungery
_ - ¢ Dyefunction 804 20 TSN
m B e Fig
= . . | T T T e
E ~ ~ l f e aj
3 ~._ ¥ Symptoms 5 609 T 601
N = Medical management = Medical management
= =
l Y404 ] ¥ an
N
204 204
A"
N Log rank P<.001 Log rank P=.002
‘\.‘ 1] T T T 0 T T T 1
o H 10 15 20 0 5 10 15 20
Follow-up, v Follow-up, y
Mo. at risk
Medical mznagement 575 477 296 126 42 324 276 157 53 8
- Farly surgery 446 412 203 a1 10 34 205 160 a5 10
Time (Years)
Cardiac function Long-term survival following early surgery vs initial medical management overall population {A) and in the propensity score-matched cohort (B).

(WYY

LE/ATE/E TLVESD ! LV EF IRV strain
| i ll YEARS
Too EARLY IDEAL

Pfevzato a upraveno dle O’Gara, JACC 2020
Timing M.C. Pastore Heart Failure Reviews (2022) 27:1247-1260

to benefit from intervention




Mitralni regurgitace

Contemporary Presentation and Management of

Outcome and undertreatment of mitral
Valvular Heart Disease: The EURObservational

regurgitation: a community cohort stud .
gurg y y Research Programme Valvular Heart Disease 11
Volha Dziadzko ', Marie-Annick Clavel 1, Mikhail Dziadzko ', Jose R Medina-Inojosa U] SUIVEY
. 1 1 - 1 :
Hector Michelena 1 JDSEph Maalouf ' Vuy|5|le Nkomo 1 Prabin Thapa ! ! Bernard lung T, Victoria Delgado 2, Raphael Rosenhek 3 Susanna Price 4, Bernard Prendergast 5
2 Olaf Wendler ®, Michele De Bonis 7, Christophe Tribouilloy 8 Arturo Evangelista 9,

Maurice Enriquez-Sarano
13

Alexander Bogachev-Prokophiev 0, Astrid Apor !, Hiiseyin Ince 2, Cécile Laroche
Bogdan A Popescu ™ Luc Piérard 15, Michael Haude '®, Gerhard Hindricks 17, Frank Ruschitzka '8,
Stefan Windecker 19, Jeroen J Bax 2, Aldo Maggioni 13 Alec Vahanian 20, EORP VHD II Investigators

1294 pacientu s > stfredné vyznamnou MR

1114 pacientl s vyznamnou MR
PMR SMR

Operace /TEER 29% 5%

PMR SMR
Operace /TEER 37% 25%

Medikamentozni 71% 95%
Medikamentozni 63% 75%

|écba
lécb
Interpretation: In the community, isolated mitral regurgitation is common and is associated with ecba
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 cutcomes, only a . . . . . . .
with aortic VHD, the suboptimal number in mitral VHD and late referral for valvular interventions

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

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

suggest the need to improve further guideline implementation.

Dziadzko, Lancet 2018 lung, Circulation 2019



Morfologie mitralni chlopne —pravdépodobnost proveditelnosti MVP

Ideal Pathoanatomy

Challenging Pathoanatomy

Relative Pathoanatomic Contraindication|

Primary Lesion Location
.eaflet Calcification

\nnular Calcification

hubvalvular Apparatus

Miechanism of MR

Jnique Anatomic
Complexities

Posterior Leaflet only
None

None

Thin, normal

Type Il fibroelastic deficiency
or focal myxomatous
prolapse or flail

None

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

anmmmalice. freal manillane mcela santieg

None
Moderate to severe

Severe or with significant leaflet encroachment

Severe and diffuse thickening with leaflet retrac

Type lIIB with severe tethering and inferobasal
aneurysm; Type IIlA with severe bileaflet
calcification; Type | active infection with se
leaflet or annular tissue destruction

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

»Easy"

Proveditelné
zkuSenéjSim
tymem

Highly trained

Surgical Expertise

Early operation

(asymptomatic patients with normal LV

size and function)

Watchful waiting

(asymptomatic patients with normal LV

size and function)

Repair feasible

Repair Less Likely

Prolapse Segment Posterior Anterior Bileaflet Severe Barlow
Calcification None Mitd Moderate
Annular dilatation Mild Moderate Severe
Other Perforation, Cleft Rheumatic

Prevzato a upraveno dle O’Gara, JACC 2020




Morfologie mitralni chlopné 3D echo

sekundarni MR patologie na zadnim cipu patologie na prednim cipu patologie na prednim cipu
PM komisura



Moderni chirurgické postupy v lécbé mitralni regurgitace

Repair Resect Respect



Casna operace u primarni mitralni regurgitace

50% Cardiac mortality rate B0% Overall mortality rate
— — CONV 10-year: 5.5 + 1.0 %, 20-year : 17.4 £+ 2.3 % _ — CONV 10-year: 11.3+ 1.4 %, 20-year : 33.9 + 29%
£ o —OP  10-year: 0.4 + 0.2 %, 20-year : 5.6 + 2.3 % = a0 —OP  10-year: 4.5 + 1.0 %, 20-year : 29.6 £ 3.9%
2
: :
2 W% 2%
E I
5 T
S
E 20% £ 20%
] P <0.001 by log-rank test 3 P =0.034 by log-rank test
E 10% 2 109
o o
-
0% 0%
1 10 15 20 5 10 15 20
No. at risk Time after baseline, years No. at risk Time after baseline, years
conv 518 481 342 212 85 CONV 518 480 341 212 85
op 545 506 304 153 50 oP 545 505 303 152 50
. Cardiac mortality rate 0% Overall mortality rate
— CONV 10-year: 5.5 + 1.3 %, 20-year : 17.4 + 3.1 % — CONV 10-year: 11.2 + 1.7 %, 20-year : 339+ 3.8 %
?l‘m —OoP 10-year: 0.4 £ 0.3 %, 20-year : 56 + 2.8% 3?40% — oP 10-year: 3.9 + 1.1 %, 20-year : 28.2 £+ 43 %
] z
[ e
2 30% 230%
" =
T N
g a0%, P =0.002 by stratified log-rank test é 20%4 P =0.015 by stratified log-rank test
3 3
B 2 105
o — [=]
0% 0%
) 0 10 15 20 ) 5 10 15 20
No. at risk Time after baseline, years No. at risk Time after baseline, years
CONV 358 330 236 134 55 CONV 358 330 236 134 55
op 358 336 221 127 39 op 358 336 221 127 39

Prevzato a upraveno Park et al, Circulation, 2025;152:1209-1217.




PMR - strategie lécby

Long-Term Outcomes of Contemporary Surgical
Repair for Degenerative Mitral Regurgitation

+Modian age (Q1Q3): 57y (46.67y)
* Made: 68.56%

+ Arrial Aideillation: 16.16%
+Modian LVEF (Q3-Q3) 0% (997%-66%)
* Isplated MVY 7330%

e

Symptoms M the Dme of MV aee associated with

= Loag-term mortality
HR: 1.53; 95% Ci: 1.04-2.26; P« 0.031

« HF hospitalizations
HE: 312 95% Cl L.60-6.06; P » 0.0008

+ 304 mortality:

4.0
» Owerolt cohore 048% aps .
« Esoteted MW 0% Isolated MV Repair With Concomitant Procedures
— *10-y everall survival: 35 o
+ Oversdt cohort £9.65% (95% O 88.75%-50 S5%)
» odoted My D2 34% L05% C D0.05% 95 63%)
+10-y freedom from rebospitalization foc NF: D224% (5% C 0062591 06%) 3 0 N

*10-y freedom from mitral valve reoperation: F6.63% (99% O 95.6%-97.65%)

Precperative Symptoms Matrad Valve Anterior Leafiet Post-Repak Acute Outcomes 2 5 i

prcesead t

Y

Pouterce laefer. 20 95 Q00 Mo oot 8 3%

Blesfet, 200N

Anterior leaflet dnease 5 nacated mth.

 Loag-term moctality
MR LAY, 95% C0 1,03-2.59; P » 0. 0384

« NF hospitalizations
MR 2.70; 95% €1 1.55-4.90; P » 0.0008

o the mitral valve

Risk of Surgical Mitral Valve Repair for Primary
Mitral Regurgitation

A Isolated MV Repair With or Without Concomitant Procedures

Isolated MV Repair Without Concomitant Procedures

.
HR 364, 5% €1 1.96-6.0); £ < 0 000!

¢ Msu; .“M: g
VIV il
¢ ovemanm g *°
| Sacsed P A L
e ™ g 1.66%
Factons msociated with reoperation on the mitral |
1.0 A
* Noad of 3 socond CPR run
HR) 360, 95% O 1.84-7,08; P » 0.0002
0.5 4
R, 254 937 OC108-5.04 = 0002 0.30% 0.43%
0-0 Ll Ll Ll r Ll Ll > = Ll Ll
0 10 20 30 40 50 60 70 80 90 100
Percentile of Study Cohort

Prevzato a upraveno dle Benedetto Del Forno et al. JACC 2025; 85:835-847., Vinay Badhwar, MD et al. Ann Thorac Surg 2023;115:600-10)




PMR- soucasné moznosti lécby

JAMA

QUESTION Is minimally invasive mitral valve repair better at improving physical function at 12 weeks than conventional sternotomy
mitral valve repair for degenerative mitral regurgitation?

CONCLUSION Minithoracotomy is not superior to sternotomy in recovery of physical function at 12 weeks. The results provide evidence
to inform shared decision-making and treatment guidelines.

POPULATION . INTERVENTION FINDINGS
229 Men N\t Mean change in score from baseline
100 women n 330 Patients randomized .
294 Patients analyzed Minithoracotomy

Adults with degenerative 7 62 (95%Cl, 5.49 t09.78)

mitral regurgitation undergoing 166 164
e ROl TR L Minithoracotomy Sternotomy Sternotomy
M .67 A 4- to 7-cm right lateral Complete division
ean age years minithoracotomy and of the sternum according 720 (95% Cl, 5.04 t0 9.35)
thoracoscopic guidance to standard technique
LOCATIONS The primary analysis did not demonstrate
10 PRIMARY OUTCOME superiority of minithoracotomy vs sternotomy:
Tertiary care Change in physical functioning and return to usual activities Mean difference, 0.68
institutions from baseline at 12 weeks after surgery measured by the 36-ltem (95% Cl, -1.89 to 3.26)
in the UK Short Form Health Survey version 2 physical functioning T score '
Asistujici 7
nastroj(e) A ‘ Pfevzato a upraveno dle Akowuah EF, JAMA 2023;329;(22):1957-1966

Cerny S.; Interv Akut Kardiol. 2023;22(1):17-26




Sekundarni mitralni regurgitace - strategie lécby

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Two-Year Outcomes of Surgical Treatment
of Severe Ischemic Mitral Regurgitation

D. Goldstein, A.J. Moskowitz, A.C. Gelijns, G. Ailawadi, M.K. Parides,
L.P. Perrault, ] W. Hung, P. Voisine, F. Dagenais, A.M. Gillinov, V. Thourani,
M. Argenziano, J.S. Gammie, M. Mack, P. Demers, P. Atluri, E.A. Rose,
K. O'Sullivan, D.L. Williams, E. Bagiella, R.E. Michler, R.D. Weisel, M.A. Miller,
N.L. Geller, W.C. Taddei-Peters, P.K. Smith, E. Moquete, J.R. Overbey, |.L. Kron,
P.T. O’Gara, and M.A. Acker, for the CTSN*

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 DECEMBER 13, 2018 VOL. 379 NO. 24

Percutaneous Repair or Medical Treatment for Secondary
Mitral Regurgitation

J.-F. Obadia, D. Messika-Zeitoun, G. Leurent, B. lung, G. Bonnet, N. Piriou, T. Lefévre, C. Piot, F. Rouleau,
D. Carrié, M. Nejjari, P. Ohlmann, F. Leclercq, C. Saint Etienne, E. Teiger, L. Leroux, N. Karam, N. Michel,

M. Gilard, E. Donal, J.-N. Trochu, B. Cormier, X. Armoiry, F. Boutitie, D. Maucort-Boulch, C. Barnel,
G. Samson, P. Guerin, A. Vahanian, and N. Mewton, for the MITRA-FR Investigators?

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Two-Year Outcomes of Surgical Treatment
of Moderate Ischemic Mitral Regurgitation

R.E. Michler, P.K. Smith, M.K. Parides, G. Ailawadi, V. Thourani, A.]. Moskowitz,
M.A. Acker, J.W. Hung, H.L. Chang, L.P. Perrault, A.M. Gillinov, M. Argenziano,
E. Bagiella, J.R. Overbey, E.G. Moquete, L.N. Gupta, M.A. Miller,

W.C. Taddei-Peters, N. Jeffries, R.D. Weisel, E.A. Rose, J.S. Gammie,

J.J. DeRose, Jr., J.D. Puskas, F. Dagenais, S.G. Burks, |. El-Hamamsy, C.A. Milano,

P. Atluri, P. Voisine, P.T. O’Gara, and A.C. Gelijns, for the CTSN*

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Transcatheter Mitral-Valve Repair
in Patients with Heart Failure

G.W. Stone, J.A. Lindenfeld, W.T. Abraham, S. Kar, D.S. Lim, J.M. Mishell,
B. Whisenant, P.A. Grayburn, M. Rinaldi, S.R. Kapadia, V. Rajagopal,
l.J. Sarembock, A. Brieke, S.O. Marx, D.J. Cohen, N.J. Weissman,
and M.J. Mack, for the COAPT Investigators*
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Historie katetriza€ni lécby mitralni regurgitace

1990s

Alfieri

2003

Prvni
MitraClip

2005-10

EVEREST

.‘

Chirurgicky edge-to-
edge repair
inspirace pro perkutanni
lecbu

Prvni perkutanni edge-
to-edge
implantace u Cloveka

2018

COAPT /
MITRA-FR

2020s—

TEER +
TMVR

Proveditelnost, bezpecn
ost
a srovnani s chirurgii

Zasadni data u
sekundarni MR
vyznam spravné selekce
pacientu

MitraClip / PASCAL
rozvoj transkatétrové
nahrady




Sekundarni mitralni regurgitace strategie lécby- 2018

MITRA-FR
1.01

- Device group

Additional criteria

LVESD < 70 mm
sPAP <70 mmHg

RV dysfunction < moderate

g 0.94 g ~— Control group
& 0.8 _ 5 so%
S o7 k=
£ Z8 67.9%
ug 70:5— Control group T.:“ E 60%
E 6 a
e == = § 45.7%
g 0.4 Intervention group g o 40%-
= © S
= i3
£ 024 <L 0% Hazard ratio, 0.57 [95% Cl, 0.45-0.71]
€ ol 3 P<0.001
-g T T
a: 0.0 T T T T 1 0% T T T T T T T Y
0 2 4 6 10 12 0 3 6 9 12 15 18 21 24
Months Time After Randomization (Months)
NO. a( Rlsk QK‘J,: ib»i ,‘I‘S 215 194 154 1‘:1:) l.:lr 97
Control group 152 123 109 94 86 80 e me s ’
Intd
|| Baseline Parameters MITRA-FR
Etiology of LV dysfunction _
8y o homi 60.7% 59.6%
Ischemic 39.3% 40.4%
Non-ischemic
e ¥ 3 - - -
LVEDV 101 £ 34 mL/m* 135 + 35 mL/m~
LVEF inclusion criteria >20%, <50% >15%, <40%
Mean LVEF 31% + 9% 33 +7%
. 2 2
EROA cutoff >30 mm~ >20 mm~
- — - 5
Mean EROA 41 = 15 mm~ 31 = 10 mm~
. o
EROA > 30 mm~ 86% 48%




Proporcionalni a disproporcionalni MR - kdy je pacient vhodny k MitraClip ?

1. Tézka symptomaticka primarni MR u inoperabilniho pacienta

2. Sekundarni MR u pacienta s:
. Symptomy pres optimalni farmakoterapii a pristrojovou lécbu
. Systolicka dysfunkce levé komory s EF 20-50% a LVESD <70mm
. Tézkou MR ,,inadekvatni“ k mife remodelace levé komory
. Inoperabilni dle Heart team

MILD-TO-MODERATE LV SYSTOLIC DYSFUNCTION
LVEF 2 20%
LVESD s 70 mm

SEVERE LV SYSTOLIC DYSFUNCTION
LVEF < 20%

LVESD >70 mm SEVERE

2 MODERATE-TO-SEVERE MR
ERDA 2 30 mm?

bbbl MitraClip Uncertain MitraClip Useful

MitraClip Futile MitraClip Futile
MILD / MODERATE MR
EROA < 30 mm*
AN : LV Systolic
MR Severity ; Dysunction

Figure | Utility vs. futility of MitraClip procedure according to severity of MR and LV systolic dysfunction. EROA, effective regurgitant orifice area;
LVEF, left ventricular ejection fraction; LVESD, left ventricular end-systolic diameter; MR, mitral regurgitation; RV, regurgitant volume.

Pibarot, P. et al. Eur H Journal. 2019




A Hospitalizations for Heart Failure

500+

Ventrikularni SMR - klicové studie

COAPT RESHAPE

D Death from Any Cause or First Hospitalization for Heart Failure
447 Events in

_ 100 P TR .
Hazard ratio, 0.53 (95% CI, 0.41-0.68) 208 patients 907 {1azard ratio, 0.53 (95% C1, 0.44-0.64) Hospltahzat'lon for Heart Failure
o 90- 9.5 or Cardiovascular Death
2 400+ Control group g 80 Control group
a 3501 e 736 Rate ratio, 0.64
s 3004 — £ o | (95% CI, 0.48-0.85); P=0.002
2 250 .~ 3l4 Events in = 60+ 2 .E
v > 151 patients H 50 ~O €0 59
= 200- ~ Device grou wE
= " Device group g 40+ i = & 37
2 150- 5 5g 40
= = 304 O =
O 1004 g & 5
sod/ / G 204 S 82
0 10+ 5
T T T T T T T T T 1 -
0 6 12 18 24 30 36 42 48 54 60 0 — Device Group  Control Group
Months since Randomization 0 6 12 18 24 30 36 42 48 34 60
No. at Risk Months since Randomization
Control group 312 272 224 188 156 133 120 106 94 84 59 No. at Risk

Device group 302 269 238 219 205 186 167 151 138 124 79

Control group 312 206 157 122 95 58 43 37 33 26 17

Hospitalization for Heart Failure

100 -

Rate ratio, 0.59

(95% Cl, 0.42-0.82); P=0.002

©
L)

47

27

Device Group  Control Group

(=]
A

o

Rate during 24 Mo

per 100 Patient-Yr
'
-

* COAPT (2018, 5leté vysledky 2023): - TEER + GDMT {, mortalitu a hospitalizace HF

 RESHAPE-HF2 (2024): - TEER + GDMT {, hospitalizace HF, zlepSeni QoL
* Registry (COAPT-PAS, EuroSMR): - Potvrzeni efektu v realné praxi

* MITRA-FR (2018): - bez benefitl (pokrocilejsi LV dilatace, méné disproporcionalni MR)

Pfevzato a upraveno dle Stone GW, N Engl J Med 2023;388:2037-2048, Anker SD, N Engl ) Med 2024;391:1799-1809



Sekundarni mitralni regurgitace

A Primary End-Point Event

: ttﬂ% * Primarni composite endpoint: umrti pro jakoukoli
pricinu, hospitalizace pro HF, re-intervence chlopné , CMP
po 1 roce:

D TEER skupina: 16,7 %, Chirurgicka skupina: 22,5 % - ;.

N v . . .
N splnéna noninferiorita pro TEE
0. at Kis| 0)
|mewenuon(gr3up 96 (100) 88 (92) 88 (92) 88 (92) 88 (92) 87 (91) 84 (88) 71 (74) 0(0)

Surgery group 89(100) 77(87) 74(83) 74(83) 73 (82) 72(81) 71(80) S8(65)  0(0) ° Bezpeénostniendpoint (30 dnl'):TEER: ~14,9%VS

B Death from Any Cause o o , - ~
. e chirurgicka skupina ~54,8 %.
L. « Rekurence MR 2 3+ po 1 roce: TEER skupina cca

Surgery group

50

Percentage of Patients Who
Did Not Die

254

. 4 .
» . .
- : - - .
: : : : . ; . : \ ‘ A f
0 50 100 150 200 250 300 350 400 450 500

Days since Procedure

r:\?e.:z:i;l:‘(ggup 99 (100)  95(96)  95(96)  95(%)  95(9%)  94(95)  90(91) 77 (78) 15 (15) 3(3) 2(2) L MATTE R H O R N - U n é kte ry,C h pa Cie nt C' Se S IVI R m C' 2e by,t TE E R

Surgery group 89(100) 85(%) 82(92) 81(91) 80(90) 80(%0) 80(%0) 63 (71)  10(11) 4(4) 1(1)

e — alternativou k operaci, srovnatelnou ucinnosti a s lepsi
s bezpecnostni zvl. u pacientt s vyssSim KCH rizikem.
onrup e Subanalyza pro ASMR - TEER mUze byt u této
skupiny téz pouzitelny, ovSem s opatrnosti vzhledem k vyssi
mire recidivy MR; vyhoda v bezpecnosti je vyrazna.

754

50

from an Event

25+

Percentage of Patients Free

0 T T T T T T T 1
0 50 100 150 200 250 300 350 400
Days since Procedure
No. at Risk (%)
Interven tiongroup  95(100) 80 (84)  80(84) 80 (84) 78 (82) 76 (80) 71 (75) 57 (60) 0(0)
Surgery group 93 (100) 38 (41) 37 (40) 35 (38) 33(35) 32 (34) 28 (30) 21 (23) 0(0)

Pfevzato a upraveno dle Baldus S, N Engl J Med 2024;391:1787-1798




’

Soucasné moznosti katetrizacni lécby

TEER- MitraClip

Neochordy

Biologicka nahrada




Vyvoj transkatetrove lecby u MR

Dalsi repair
technologie

a TMVR

G TEER

* Edge-to-edge repair bez * Transkatétrova anuloplastika ® Transkatétrova nahrada mitralni
sternotomie chlopné
e MitraClip - vice generaci * Chordalni / leaflet technologie « Redeni anatomie nevhodné pro
systému repair
* PASCAL jako dalsi platforma * Snaha napodobit chirurgickou * Vlyzvy: LVOT, velikost anulu,
rekonstrukci kotveni
* DMR, sekundarni MR * \/lybér podle anatomie a e Rychle se rozvijejici oblast

mechanismu

Katetriza€ni lécba se posunula od alternativy pro neoperabilni pacienty k etablované soucasti Heart
Team strategie.
Budoucnost: individualizace podle mechanismu MR, anatomie, komorové odpovédi a o¢ekavané durability.




Mitraclip




Katetrizacni nahrady mitralni chlopné

Valve-in-Ring

v T S T . Wl 1T

3CH view - low risk o Orthogonal LVOT - lowrisk
ot o srumcd

a2

S 3 - a
' - v v N |
/ ¥ h : r~
/ .E//?j' S51 p i
// A e N
/‘/ B ® L
’ o
g {
g A N
v Nl

Valve-in-Valve

Valve-in-MAC
N\ -
==
7

PVL Repair

Pfevzato a upraveno dle Stephen H. Little, JACC 2021



Heart team

'd A
) Referring cardiologists and primary care physicians
of. .
g Standardized
m— organization of care v
- — providing guideline-directed | -
Heart Valve Centre diagnosis, treatment and | —
follow-up of patients I
with VHD ‘
« Institutional cardiology and
cardiac surgery departments
with 24 hour/7 day services " Heart Team core members
* Heart Team meeting on a )
regular basis Electro- Cardiac HF
physiologist surgeon cardiologist
(" eHigh procedural volume , ~ P
for hospital and individual Y ™Y, ‘
operators ¢ f
* Multimodality imaging e y =
expertise -t [ 4 0L
cC T Specialized nursing
. . Clinical cardiologist personnel and
* Data review and education with expertise in "ﬁmﬁm’: I other specialists,
programmes imaging if required
Extended Heart Team
Ambulatory rehabilitation progammes
Rehabilitation clinics

\ @Esc @encrs—



Mitralni regurgitace- soucasna doporuceni

Patient with severe primary mitral regurgitation
{—@—. Symptoms —

LVEF <60% or LV dilatation

— High surgical risk according
(LVESD 240 mm or LVESDi 220 mm/m) =

to the Heart Team
i é 1["
T 7

Presence of at least 2 of the following: e

« AF for TEER®
« SPAP at rest =50 mmHg —® ‘| l
+ LAVI =60 mL/m* or diameter =55 mm
+ Concomitant secondary TR zmoderate w "
é
AF ar .
SPAP at rest >50 mmHg T
i
¥

)1

Significant LA dilatation
(LAVI =60 mL/m? or diameter =55 mm)
and high likelihood of durable repair

| |

7 7

TMVI
if feasible
MV surgery High risk
Watchful el (preferably TEER surgery in
waiting (Cla “Tﬂ repair) {Class lla) selected
(Class lla) patients
Medical
treatment

@esc @EeACTS

%

Patient with severe symptomatic SMR without concomitant CAD

|

f Ventricular SMR Atrial SMR ~ —
GDMT optimization Optimization of medical treatment
including CRT, if indicated including rate or rhythm control
| |
Persistence of symptoms and SMR Persistence of symptoms and SMR
i I
s 7
Clinical and echocardiographic > g AP
- Medical therapy High surgical risk according
cdtegat::elﬁmgrcec;:ﬁng and follow-up to the Heart Team
[ I | |
P ? P @
I Advanced HF
v
¥ ’
or HTx _ (Classlib)
m (——
in patients with MV TEER surgery
contraindication(s) in patients not (Class lib) (Class lla)
or waiting for suitable for TEER®
LVAD or HTx (Class lib)
(Classlib) | | ) ‘
. ~ \ J

@Eesc @eACTs

Pfevzato a upraveno dle Eur Heart J, ehaf194




Rozhodovaci algoritmus 2026

4 N

1

ETIOLOGIE

primarni / sekundarni
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MITRALNI REGURGITACE - 2026
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GDMT / CRT/
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ANATOMIE

repair? TEER?
TMVR?
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Technologie je az pata otazka — nikoli prvni.
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PACIENT

riziko, cile, frailty
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Ajak dal ?

Soucasna diagnostika a lécba je stdle vice multimodalni, multidisciplinarni a stale vice individualizovana
Budoucnost ?

Bude predevsim o precizni fenotypizaci pacienta.
Budeme chtit jesté presnéji vedét:

. kdo bude profitovat z Casné operace,

« kdo bude profitovat z TEER,

. kdo potrebuje [éCbu levé komory,

. kdo potrebuje resit fibrilaci sini,

« kdo bude vhodny pro TMVR,

a kdo naopak zadnou intervenci nepotrebuje




od Selestu k obrazu
od obrazu k porozumeéni
od porozumeéni k spravnému rozhodnuti

Dékuji za pozornost



