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Mitralni regurgitace

» Chronicka MR je jednou z nej¢astejSich ziskanych chlopennich patologii

= Akutni MR se vyskytuje méneé casto v souvislosti s infekéni endokarditidou nebo jako komplikace infarktu myokardu (ruptura
papilarniho svalu).

* MR souvisi bud's anatomickymi zménami MV aparétu (primarni), nebo s dilataci a dysfunkci LK & LA (sekundarni).
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Pfevzato a upraveno dle Ruiz MJ et a. EHJ - Cardiovascular Imaging (2018) 19, 503-507
Samad Z. et al. Am Heart Journal 2018



Etiologie

Mitralni regurgitace

Abnormita cipll, zavésného
aparatu ?

Primarni/ degenerativni
MF

Carpentier typ Il

Abnormita LK/ LS ?

Sekundarni/ funkéni
MR

Carpentier typ la lll



Integrativni zobrazovaci vysetreni pacientt s chlopennimi

vadami

TTE

« Diagnosis and quantification of valve

dysfunction
« Cardiac chamber anatomy and function
« Cardiac damage and remodelling
* Follow-up

=S} CCT)

« Cardiac anatomy and access
« Assessment of calcifications
« Exclusion of CAD

Associated diseases
and conditions

TOE

« Higher resolution to assess valve
anatomy

« Mechanism(s) of VHD

« 3D visualization of valves

* Guiding of interventions

=) | CMR

« Chamber volumes and function
« Regurgitant fraction
» Myocardial fibrosis

ESC EACTS—
@ ‘ =i Pfevzato a upraveno dle Eur Heart J, ehaf194



Kritéria vyznamné mitralni regurgitace - 2D echokardiografie

Echocardiographic
criteria for severe MR

Assessment of MR

Mechanisms

v

Qualitative

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

Semi-quantitative
* Vena contracta 27 mm (28 mm for biplane)
* Pulmonary vein systolic flow reversal

* E-wave dominant (>1.2 m/s)
* VT mitral /VTI LVOT >1.4

Quantitative

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

« RF 250%
|
Criteria for intervention 1
Left ventricle Left atrium Right heart ‘
- * Diameter 255 mm  « SPAP >50 mmHg
PMR RS0 (i *LAVI260mL/m?  « Secondary TR

* LVEF <60%

* Atrial fibrillation > moderate

Ventricular * Clinical and

SMR echocardiographic
criteria®
* LVESD s70 mm
Atrial * LVEF 20%-50%
SMR

@esc @eacts—

Kvalitativni

Morfologie mitralni chlopné
Zona barevného jetu

Konvergencni zéna

CW (kontinualni) dopplerovsky jet

baisr2012 08:04:39

Primarni mitralni regurgitace

Vlajici cip (,flail leaflet”), ruptura papilarniho
svalu, vyznamna retrakce, velka perforace

Velky centralni jet (> 50 % LS) nebo excentricky jet
narazejici na sténu variabilni velikosti

Velka béhem celé systoly

Holosystolicky/denzniftriangularni

50
2252 HR

Sekundarni mitralni regurgitace

Normalni cipy, ale tézky tenting, Spatna koaptace

Velky centralni jet (> 50 % LS) nebo excentricky jet
narazejici na sténu variabilni velikosti

Velka béhem celé systoly

Holosystolicky/denzniftriangularni

Pfevzato a upraveno dle Eur Heart J, ehaf194



Morfologie mitralni chlopné 3D echo

sekundarni MR patologie na zadnim cipu  patologie na prednim cipu patologie na prednim cipu
PM komisura
Al
P1
A2 %
A3

p3 P2




Kritéria vyznamné mitralni regurgitace - 2D echokardiografie

Primarni mitralni regurgitace Sekundarni mitralni regurgitace
Semikvantitativni
\ Sifka vena contracta (mm) =7 (= 8 pro méfeni ze dvou rovin) =7 (= 8 pro méfeni ze dvou rovin)
r R Tok v plicni zile Reverzni systolicky tok Reverzni systolicky tok

Echocardiographic L.
criteria for severe MR
s
Assessment of MR
-
Mechanisms
- d

« Flail leaflet, large coaptation defect, severe tenting

« Large central jet Mitralni pritok Dominantni E (> 1,2 m/s) Dominantni E (> 1,2 mfs)

« Large holosystolic convergence zone
Mitralni TVIl/aortalni TVI =14 =14
Semi-quantitative

* Vena contracta 27 mm (28 mm for biplane)
* Pulmonary vein systolic flow reversal

* E-wave dominant (>1.2 m/s)

* VT mitral /VTILVOT >1.4

Quantitative

« EROA 240 mm? (or 230 mm?if elliptical regurgitant orifice area)

« RVol 260 mL (or 245 mL if low flow conditions) i i

« RF >50% LT N Moy gy
e

Criteria for intervention

‘Normal pulmonary vein flow .

‘rsmes’ ' 4

Left ventricle Left atrium Right heart

* Diameter 255 mm  « SPAP >50 mmHg
* LVESD 240 mm , 2 9 A
PMR - * LAVI 260 mL/m? » Secondary TR ol T
« LVEF =60% = ~ o \ Vmax 59.7 cmis
o Atrial fibrillation > moderate [ \ Max PG 1 mmHg il

Ventricular * Clinical and
-—
SMR echocardiographic
criteria®
* LVESD 70 mm
Atrial o LVEF 20%-50%
SMR

@Esc @ceacrs—

Pfevzato a upraveno dle Eur Heart J, ehaf194




Kritéria vyznamné mitralni regurgitace - 2D echokardiografie

Echocardiographic
criteria for severe MR

Assessment of MR

Mechanisms

v

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)
* Pulmonary vein systolic flow reversal

* E-wave dominant (>1.2 m/s)
* VTI mitral /VTILVOT >1.4

Quantitative

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

* RF >250%
Criteria for intervention
Left ventricle Left atrium Right heart
* Diameter 255 mm  « SPAP >50 mmHg
PMR \ad 3220 ::g_\mm * LAVI 260 mL/m? * Secondary TR
S * Atrial fibrillation > moderate
Ventricular « Clinical and
-
SMR echocardiographic
criteria®
* LVESD =70 mm
Atrial o LVEF 20%-50%
SMR

@Eesc @ceacrs—

Kvantitativni
EROA (2D PISA, mm?)

Regurgitacni objem (ml/tep)
Regurgitacni frakce (%)
Strukturalni

Levad komora

Leva sin

Primarni mitralni regurgitace

= 40 mm?

= 60 ml
> 50 %

Dilatovana (ESD = 40 mm)

Dilatovana (primér = 50 mm nebo objem
= 60 ml/m?)

Flow Convergence Method

PISA radius (r)

Va

Reg Flow = 2nir?x Va
EROA = Reg Flow/PKV_
R Vol = EROA x VTI_

Sekundarni mitralni regurgitace

2 40 mm? (maze byt = 30 mm?, pokud je
regurgitacni usti eliptické)

AL L s L bt L

=60 ml (maze

50 9% RV> 45 ml

Dilatovana

LVESD< 70 mm
EF>20%

Dilatovana

Prevzato a upraveno dle Eur Heart J, ehaf194

ku)



3D — vena contracta area

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

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
Y', 1

Primary ‘ '““

EROA =32 mm?

Vena Contracta

Secondary

Pfevzato a upraveno dle Zoghbi, JASE 2017



Kvantitativni mereni regurgitacniho objemu (EROA a Rvol )

Stopova MR Mirnd MR Mirna- stredni Stfedni —vyznamna Vyznamna
0-1 1+ 2+ 3+ 4+
EROA -VCA (cm 2)<0,2 EROA -VCA (cm ?):0,2 EROA -VCA (cm 2) :0,2- 0,29 EROA -VCA (cm 2):0,3-0.39 EROA -VCA (cm 2) 20,40
R vol (ml) <30 R vol (ml) <30 R vol (ml) 30-44 R vol (ml) : 45-59 R vol (ml) > 60
RF (%): <30 RF (%): <30 RF (%): 30-39 RF (%): 40-49 RF (%): > 50

Vtok: SV LK, Simpson Vytok: SV AV, LVOT diametr, LVOT VTI MR VTI

1. LV SV= LVEDV- LVESV
2. R Vol (ml): SV LV- SV AV
3. EROA (cm?) : Rvol/ MV VTI




Zhodnoceni zakladnich echo parametru

Criteria for intervention

Left ventricle Left atrium Right heart

« LVESD 40 mm * Diameter 255 mm * SPAP >50 mmHg

> PMR ad LVEF <60% * LAVI 260 mL/m? * Secondary TR
 Atrial fibrillation > moderate
v
Ventricular * Clinical and
Mechanisms SMR echocardiographic
criteria®
* LVESD <70 mm

Atrial o LVEF 20%-50%
SMR

GS=-245%
FWS =-313%

{\ TAPSE =22 cm
= P
\%. -

o

B?

Y

e

Rozméry LK — EDS, ESS, funkce levé komory EF Simpson, 3D, Prava komora rozméry
GLS levé komory, leva sin, hodnoceni LAVI TAPSE, s TDI ,strain PK, FAC, pritomnost PH

Pfevzato a upraveno dle Eur Heart J, ehaf194



Primarni mitralni regurgitace




Primarni MR

-

Endokarditis
Ruptura zavésného aparatu
Komplikace AIM

-

Akutni PMR

\ 4 Chronicka PM
Fibroelasticka degenerace
M. Barlow
Revmaticka

Kalcifikovana Mi chlopen

Srdecni selhani
Arytmie:

Fibrilace sini
Komorové arytmie
\Néhlé smrt

Prognosticky vyznam \




PMR- MAD

Left Ventricle

(]

&l

Maligni MVP syndrom

bileaflet myxomatdzni prolaps

Castéji zeny

negativni nebo bifazické T na spodni sténé
fibréza papilarniho svalu nebo baze spodni stény
(MRI) a

komplexni arytmie morfologie RBBB

Pfevzato a upraveno dle Pieter Van der Bijl, JACC imaging 2024



Primarni mitralni regurgitace

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

to benefit from intervention




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)




Sekundarni markery u PMR

1.01 - 1.0
0.9 — —~
> 0.8
= 0.7 yo 0.9
'8 * LA volume index 2 60 ml/m?
'g 061 + PA systolic pressure 2 50 mmH
[ o 9 2 dary Outcome D N —
o 0.51 . AtrialFibrillation = ) =
= o * LA volume index 2 60 ml/m?
o 0.4 *+Moderate or severe TR . © 0.8 )
g — No Secondary Outcome Determinants .g + PA systolic pressure = 50 mmHg
0.31 i = + Atrial Fibrillation
= —— 1 Secondary Outcome Determinant o
7] p < 00001 Y . 3 * Moderate or severe TR
0.24 2 Secondary O Deter g 07
0.14 — 30r4S dary Outy Determi E ’
0.0 @ == No y O Determi Reference
0 1 2 3 4 5 6 7 8 9 10 06 = 1 Secondary Outcome Determinant HR 1.6, 95% Cl 1.1 to 2.2, P=0.011
) ’ - 28 y O Determi HR 1.8, 95% Cl 1.2 to 2.6, P=0.002
Time (years) — 3or4 Secondary O Determi HR 2.6, 85% C1 1.7 to 3.8, P<0.0001
Number at risk
0.5
== 874 844 813 767 648 547 459 377 300 226 170
== 795 747 701 640 538 425 349 277 215 167 105 0.0 25 5.0 7.5 10.0
== 391 356 337 312 272 218 179 146 109 93 72
== 216 184 174 160 122 94 72 54 38 28 19 Time (Years)

Secondary outcome determinants in DMR

Independent of

ge
Class | surgical indications

Surgical risk

US or European origin

LAVI 2 60 ml/m? sPAP = 50 mmHg Atrial fibrillation = moderate FTR

Pacienti s vyznamnou MR s fenotypem vice sekundarnich markerd maji horsi progndzu a
méla by u nich byt zvazovana ¢asna operace mitralni chlopné

Prevzato a upraveno dle Butcher SC., EHJ, Volume 44, Issue 10, 7 March 2023, p 871-881,



Primarni mitralni regurgitace - prognosticky vyznam velikosti
levé sine

LEFT ATRIAL ENLARGEMENT IS LEFT ATRIAL ENLARGEMENT A B

. 4 E
FREQUENT IN DMR AFFECTS SURVIVAL 8 8 moriallty
70% -
44 4
60% -
£
50% - g Excess mortality Excess mortality
- threshold threshold
409% )
30% 4 % 3 Average cohort mortality ] Average cohort mortality
20% L
[+3
10% 4
p < 0.0001 No excess
o“ - L2 T T T L2 momllty
<40mym?  40-60mim* 260 mim? 0 2 4 6 8 10
Follow-Up (Years) 0.2 ! 0.2
W Overall m No-MAdMR m Mod-Severe MR — <40 mifm? 40-59 mym?  — 260 mim* 0 50 100 150 0 50 100 150
LA Volume Index (ml/m?) LA Volume Index (ml/m?)

Pfevzato a upraveno dle Benjamin Essayagh et al. JACC 2019; 74:858-870.



Morfologie mitralni chlopne —pravdépodobnost proveditelnosti MVP

Ideal Pathoanatomy

Challenging Pathoanatomy

Relative Pathoanatomic Contraindication|

Primary Lesion Location
.eaflet Calcification

\nnular Calcification

hubvalvular Apparatus

lechanism of MR

nique Anatomic
Complexities

Posterior leaflet only
Mone

Naone

Thin, normal

Type I fibroelastic deficiency

or focal myxomatous
prolapse or flail

Naone

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 IIIA/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

annrmalisc: faral manillans mcele santars

None
Moderate to severe

Severe or with significant leaflet encroachment

Severe and diffuse thickening with Leaflet retrac

Type IlIB 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 Mild Moderate
Annular dilatation Mild Moderate Severe
Other Perforation, Cleft Rheumatic

Prevzato a upraveno dle O’Gara, JACC 2020




PMR - doporuceni

Recommendations Class Level
MV repair is the recommended surgical technique to treat patients with severe PMR I B
when the result is expected to be durable.

MV surgery is recommended in symptomatic patients with severe PMR considered I B
operable by the Heart Team.

MV surgery is recommended in asymptomatic patients with severe PMR and LV | B

dysfunction (LVESD =40 mm or LVESDi 220 mm/m? or LVEF <60%).

Surgical MV repair is recommended in low-risk asymptomatic patients with severe PMR

without LV dysfunction (LVESD <40 mm, LVESDi <20 mm/m?, and LVEF >60%) when a

durable result is likely, if at least three of the following criteria are fulfilled:

-AF | B
-SPAP at rest >50 mmHg

-LA dilatation (LAVI 260 mL/m? or LA diameter =55 mm)

-Concomitant secondary TR > moderate.

Pfevzato a upraveno dle Eur Heart J, ehaf194



PMR - doporuceni

Recommendations Class Level

MV surgery should be considered in asymptomatic patients with severe PMR without LV
dysfunction (LVESD <40 mm, LVESDi <20 mm/m?, and LVEF >60%) in the presence of PH lla
(SPAP at rest >50 mmHg), or AF secondary to MR.

Surgical MV repair should be considered in low-risk asymptomatic patients with severe
PMR without LV dysfunction (LVESD <40 mm, LVESDi <20 mm/m?Z, and LVEF >60%) in the
presence of significant LA dilatation (LAVI 260 mL/m? or LA diameter =55 mm), when
performed in a Heart Valve Centre and a durable repair is likely.

Pfevzato a upraveno dle Eur Heart J, ehaf194



PMR - doporuceni

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 et
100 Women n

Adults with degenerative

Mean change in score from baseline

330 Patients randomized

294 patients analyzed Minithoracotomy

7.62 (95% 1, 5.4909.78)

mitral regurgitation undergoing 166 164
mitral valve repair surgery s
B A S Sternotomy
’ 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-Item (95% Cl, -1.89 to 3.26)
in the UK Short Form Health Survey version 2 physical functioning T score ' .

Recommendations Class Level

Minimally invasive MV surgery may be considered at experienced centres to reduce the
length of stay and accelerate recovery.

Pfevzato a upraveno dle Akowuah EF, JAMA 2023;329;(22):1957-1966



PMR a TEER

S Unsuccessful procedure 2067/18 766
~l
(11.0%)
2
E Mild MR or less
% (3 uum::am el
®le Log-rank P< .001 e Mild MR or less/gradient <5 mm Hg
3 P 5-10 mm Hg ful: adi drati
i 2221/18 766 vs unsuccessful: adjusted hazard ratio,
% (llm 040 (95% C'. 0.3‘-0.47); P <°°l
; i e Mild MR or less/gradient >5 to <10 mm Hg
= - vs unsuccessful; adjusted hazard ratio,
E = 0.57 (95% Cl, 0.47-0.69); P <.001
(] = e Moderate MR/gradient <5 mm Hg
= |9 § vs unsuccessful: adjusted hazard ratio,
§ 0.57 (95%Cl, 0.48-0.67); P <.001
—— Moderate MR/gradient >5 to <10 mm Hg
- — vs unsuccessful: adjusted hazard ratio,
Mild MR Moderate Higher than 0.65 (95% C1, 0.53-0.80); P <.001
| o less | MR moderate MR v v v v v ~ . . y v , | Unsuccessful
[ Residual MR 0 1 2 3 4 5 6 7 8 9 10 11 12

Manthe aftor nearodurs

Prevzato a upraveno dle Makkar et al. JAMA 2023;329;(20):1778-1788.
Rev

EER should be considered in symptomatic patients with severe PMR who are T .
natomically suitable and at high surgical risk according to the Heart Team.




PMR a TEER

Anatomical suitability for M-TEER
Centre experience

| REpIacement?

Non-complex Sl L
Ideal for M-TEER Su .
- Central pathology - Isolated = . tiple
- No calcification (Al/PL( % 45
- MVA >4.0 cm? - Annular  : J . flet
- Posterior leaflet >10 mm leaflet it i
- Tenting height <10 mm -MVA3.5 \ & \
- Flail gap <10 mm - Posterio N - - -
- Flail width <15 mm -Tenting 4T by i el
- Asymmetric tethering® -MVA 3.0-3.5 cm?
- Coaptation reserve <3 mm? - Posterior leaflet length 5-7 mm
- Leaflet-to-anulus index <1.2% - Barlow's disease
- Flail width >15 mm - Cleft
- Flail gap >10 mm - Failed surgical annuloplasty

- Two jets from leaflet indentations




Sledovani pacientu lé¢enych konzervativné

Pacienti neindikovani k intervenci:

Vyznamna asymptomaticka PMR - 2x ro¢né
echokardiografie, EKG a NT pro BNP

Stfredné vyznamna asymptomaticka PMR
echokardiografie, EKG a NT pro BNP kazdy 1-2 roky

\

\

Po KCH vykonu

MVP a zachovald EF LK,SR : echo, EKG kazdé 2-3 roky
MVP a snizena EF a arytmie : echo, EKG kazdy rok
MVR : echo a EKG +x rocné

N\

TEER
Echokardiografie a EKG 1x roCné




Sekundarni mitralni regurgitace




Sekundarni mitralni regurgitace

LK bez dilatace Ci
pouze s mirnou
dilataci:

Zeny: DD< 56 mm
LVEDVi <71 ml/m?

Muzi:DD< 56 mm
LVEDVi <71 ml/m?

Key criteria

LVEF >50% without regional
Atrial wall motion abnormalities

SMR No or mildly dilated LV cavity?
without leaflet tethering

Mitral annulus dilatation
(AP >35 mm)

Enlarged LA (LAVI >34 mL/m?)

Normal leaflet motion
Normal leaflet morphology

Usually central jet

Additional clinical criteria

Additional echocardiographic criteriaP

Atrial fibrillation

HFpEF

LVEF <50% with or without

regional wall abnormalities Ventricalar

Restrictive leaflet motion SMR
with tethering

Normal leaflet morphology

Central or eccentric jet

Dilated LV
Dilated LA

Dilated MV annulus

Ischaemic heart disease

Dilated cardiomyopathy

@Eesc @EeACTS—

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



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

Sekundarni ventrikularni mitralni regurgitace strategie lécby

Baseline Parameters COAPT MITRA-FR
Etiology ii):cll_.l\'e nili}:functum 6{].7::0 59. 6::0
Non-ischemic 39.3% 404%
LVEDV 101 £+ 34 mL/m? 135 = 35 mL/m?
LVEF inclusion criteria >20%, <50% >15%, <40%
Mean LVEF 31% + 9% 33 +=7%
EROA cutoff >30 mm? >20 mm?
Mean EROA 41 + 15 mm? 31 + 10 mm?
EROA > 30 mm? 86% 48%
LVESD < 70 mm
Additional criteria sPAP < 70 mmHg
RV dysfunction < moderate

Probability of Freedom from an Event

100%
-~ Device group
—— Control group

80%
67.9%
60% 1

45.7%
40%

20% Hazard ratio, 0.57 [95% ClI, 0.45-0.71]
P<0.001

All-cause Mortality or
Heart Failure Hospitalization (%)

No. at Risk
Control group 152 123 109 94
Intervention group 151 114 95 91

6 T T T r T r T \
8 10 12 0 3 6 9 12 15 18 21 24
Time After Randomization (Months)

302 264 238 215 194 154 145 126
312 244 205 174 153 117 90 75 55

73 67

Obadia J.-F. et al. NEJM 2018
Stone G_et al. NEJM 2018

Pfevzato a upraveno dle Stone GW., Engl J Med 2018;379:2307-2318 a Obadia JF, N EnglJ Med 2018;379:2307-2318



Ventrikularni SMR - klicoveé studie

COAPT
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COAPT (2018, 5leté vysledky 2023): - TEER + GDMT |, mortalitu a hospitalizace HF
MITRA-FR (2018): - bez benefitl (pokrocilejsi LV dilatace, méné disproporcionalni MR)
RESHAPE-HF2 (2024): - TEER + GDMT {, hospitalizace HF, zlepSeni QoL
Registry (COAPT-PAS, EuroSMR): - Potvrzeni efektu v realné praxi

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



Klinicka a echokardiograficka kritéria predikujici efekt TEER u
ventrikularni SMR

Anatomie povazovana za vhodnou pro M-TEER

NYHA trida Il

LVEF 20%—50%

LVESD <70 mm

Alespon jedna hospitalizace pro srdec¢ni selhani v uplynulém roce nebo zvysené hladiny natriuretického peptidu
(BNP =300 pg/mL nebo NT-proBNP >1000 pg/mL)

SPAP <70 mmHg

Vylouceni tézké dysfunkce pravé komory

Vylouceni stadia D nebo pokrocilého srdecniho selhani
Vyloucdeni ICHS vyzaduijici revaskularizaci

Vylouceni vyznamné aortalni nebo trikuspidalni vady

Vylouceni hypertrofické, restriktivni nebo infiltrativni kardiomyopatie

Prevzato a upraveno dle Eur Heart J, ehaf194



Ventrikularni SMR strategie lécby TEER

Vhodny pacient
SMR: tézka (EROA >30-40 mm?, RVol 245—-60 ml)
LVEF: 20-50 %
LVESD: <70 mm
SPAP: <70 mmHg Prava komora: bez tézké dysfunkce
Anatomie chlopné: vhodna pro TEER
Nejméné 1 HF hospitalizace v pfedchozim roce nebo
elevace NT pro BNP
Chirurgie: kontraindikovana / vysoce rizikova

Nevhodny pacient
Stredni MR
LVEF <15-20 % nebo >50 %
LVESD >70 mm
Tézka PH (sPAP >70 mmHg) ,tézka dysfunkce PK
Nevhodna anatomie chlopné
Terminalni HF, kratka progndza- hemodynamicka
nestabilita, stadiumD HF,COPD na DDOT, HKMP ,restriktivni
Ci infiltrativni KMP




Sekundarni mitralni regurgitace

A Primary End-Point Event

S

Wn(ervent<on group

~
P
1

Percentage of Patients Free
from an Event
~ @
wv o

Surgery group

No. at Risk (%)
Intervention group 96 (100) 88 (92) 88 (92)
Surgery group 89 (100) 77 (87) 74 (83)

T T T T T 1
150 200 250 300 350 400

Days since Procedure

88(92)  88(92)  87(91)  84(88)  71(74) 0(0)
74(83) 73(82) 72(81)  71(80) 58 (65) 0(0)

B Death from Any Cause
100

Intervention group
el I

~
v

Percentage of Patients Who
Did Not Die
~ @
w o

s

Surgery group

No. at Risk (%)
Intervention group 99 (100) 95 (96) 95 (96)
Surgery group 89 (100)  85(9)  82(92)

T T T T T T T 1
150 200 250 300 350 400 450 500

Days since Procedure

95(96)  95(%)  94(95)  90(91)  77(78) 15 (15) 3(3) 2(2)
81(91)  80(%0) 80(90)  80(90) 63 (71) 10 (11) 4(4) 1

C Major Adverse Event
100+

~
>
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N

Percentage of Patients Free
from an Event
@
o

Intervention group

Surgery group

No. at Risk (%)
Intervention group 95 (100) 80 (84) 80 (84)
Surgery group 93 (100) 38 (41) 37 (40)

T T T T T 1
150 200 250 300 350 400

Days since Procedure

80(84) 78(82)  76(80)  71(75) 57 (60) 0(0)
35(38) 33(35)  32(34) 28(30) 21 (23) 0(0)

Primarni composite endpoint: umrti pro jakoukoli

pri¢inu, hospitalizace pro HF, re-intervence chlopné, CMP po 1 roce:
TEER skupina: 16,7 %, Chirurgicka skupina: 22,5 % - tj.

splnéna noninferiorita pro TEE

Bezpecnostni endpoint (30 dni): TEER: ~14,9 % vs chirurgicka
skupina ~54,8 %.

Rekurence MR 2 3+ po 1 roce: TEER skupina cca 8,9 %, chirurgicka
skupina cca 1,5 %.

MATTERHORN -u nékterych pacientll se SMR muze byt TEER
realistickou alternativou k operaci, srovnatelnou ucinnosti (v
ramci 1 roku) a s lepSim bezpecnostni zvl. u pacientd s vy$Sim
chirurgickym rizikem.
Subanalyza pro ASMR naznacuje, Zze TEER mUzZe byt u této
skupiny téz pouzitelny, ovsem s opatrnosti vzhledem k vyssi
mire recidivy MR; vyhoda v bezpecnosti je vyrazna.

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




Vyznamna ventrikularni SMR- doporuceni

Recommendations Class Level
Severe ventricular secondary mitral regurgitation without concomitant coronary artery disease
TEER is recommended to reduce HF hospitalizations and improve quality of life in
haemodynamically stable, symptomatic patients with impaired LVEF (<50%) and
persistent severe ventricular SMR, despite optimized GDMT and CRT (if indicated),
fulfilling specific clinical and echocardiographic criteria.
:::ITEER may be considered for symptom improvement in selected symptomatic patients
Rev

with severe ventricular SMR not fulfilling the specific clinical and echocardiographic 1]s} B
criteria, after careful evaluation of LVAD or HTx.

. V surgery may be considered in symptomatic patients with severe ventricular SMR b c
®V_without advanced HF who are not suitable for TEER.

—~ Severe ventricular secondary mitral regurgitation and concomitant coronary artery disease

Nove |MV surgery is recommended in patients with severe ventricular SMR undergoing CABG. | B
— "MV surgery may be considered in patients with moderate SMR undergoing CABG. b B
f - . . -

Rey PCl followed by TEER after re-evaluation of MR may be considered in symptomatic b c
__—Ipatients with chronic severe ventricular SMR and non-complex CAD.

Pfevzato a upraveno dle Eur Heart J, ehaf194



Atrialni sekundarni MR

@ Event rate Matched cohort event rate
1.0 1.07
MV surgery L'I_‘-H—OH—--- MV surgery
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e e
- 0.2+ & 0.2
HR, 0.62 (95% Cl, 0.42-0.91); log-rank, P=.03 HR, 0.39 (95% Cl, 0.20-0.78); log-rank, P=.004
0 T T T T T T 1 O T T T T 1
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Time, d Time, d
No. at risk No. at risk
Medically treated 893 762 698 643 571 446 Medically treated 70 62 51 39 26 18
MV surgery 113 106 101 97 89 66 MV surgery 70 58 54 48 33 19

*REVEAL-AFMR potvrzuje, Ze AFMR neni vzdcna a mize mit vysokou morbiditu a mortalitu, pokud je [é¢ena pouze

medikamentdzné.
e poklad pro guidelines ke zvazeni operace i u AFMR, obzvlast u relativné mladsich, s vyznamnou MR a symptomy
e pritomnost tézké trikuspidalni regurgitace zhorsuje progndzu; vhodné resit soucasné i TR

Pfevzato a upraveno dle Kagiyama N, JAMA, 2024;(8):e2428032




Atrialni sekundarni MR

A P<0.001 B
) _o<0008 ®) P <0.001
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Prevzato a upraveno dle Petrescu A. et al ESC Heart Failure 2025; 12: 2267-2277 PFevzato a upraveno dle Tanaka T. et al JACC intv. 2022;15 (17): 1731-1740



Vyznamna atrialni SMR- doporuceni

Recommendations Class Level
Severe atrial secondary mitral regurgitation
:@ MV surgery, surgical AF ablation, if indicated, and LAAO should be considered in
symptomatic patients with severe atrial SMR under optimal medical therapy.
TEER may be considered in symptomatic patients with severe atrial SMR not eligible for
E\/é:l surgery after optimization of medical therapy including rhythm control, when appropriate.

Pfevzato a upraveno dle Eur Heart J, ehaf194



Sledovani pacientu se SMR

Pacienti neindikovani k intervenci:
Stfedné /vyznamna asymptomaticka VSMR — nejméné 2 x

rocné echokardiografie, EKG a NT pro BNP
Stfredné vyznamna asymptomaticka PMR

echokardiografie, EKG a NT pro BNP kazdy 1-2 roky

~

Po KCH vykonu

ASMR 1x rocné, v pripadé HFpEF konzultace se specialisty HF
VSMR kazdé 3 az 6 mésicli — posouzeni efektu zakroku, stavu
méstnani a potfebu dalsi optimalizace GDMT

A4

TEER

ASMR 1x rocné, v pripadé HFpEF konzultace se specialisty HF
VSMR kazdé 3 az 6 mésicll - — posouzeni efektu zakroku, stavu
meéstnani a potrebu dalsi optimalizace GDMT




Mitralni regurgitace

"\\'
N . . - &
Patient with p""fw mitral regurghation Patient with severe symptomatic SMR without concomitant CAD
3 Symptoms —® L
| Ventricular SMR Atrial SMR
LVEF <60% or LV dilatation —p High surgical risk according f —1
(LVESD 240 mm or LVESDi 220 mm/m) =~ ! to the Heart Team optimization Optim'aation T
% ! ‘% including CRT, if indicated including rate or rhythm control
Presence of at least 3 of the following: Hnatmgﬁ'é'#fahilh 1 1
. AF
« SPAP at rest 50 mmHg ¥ ] l Persistence of symptoms and SMR Persistence of symptoms and SMR
+ LAVI =60 mL/m* or diameter =55 mm
+ Concomitant secondary TR zmaderate ) ® 4!' #
7
® % T
Clinical and echocardiographic =
AF or Medical therapy High surgical risk according
SPAP at rest >50 mmHg criteria fulfilled® according
; tathe Heaet Tadm and follow-up to the Heart Team
» | | |
? W
Significant LA dilatation
LAV =60 mL/m? or diameter =55 mm|)
and high likelihaod of durable repair Advanced HF
; v v
T E 1
TMYI LVAD |
if feasible or HTx L (Class IIb) -
MV surgery High risk |
Surgical h | MV
Watchful (preferably TEER S SRR m
waltin; %gam repalr) (Class lla) s:erg;r}reén inpatientswith MV surgery (Clma ss lib) surgery
{Class lla) patients contraindication(s) in patients not | (Class lla)
: or waiting for suitable for TEER®
Medical | LVADor HTx (Class lib)
k (Class lib) )
@Esc .Ezu:‘:TSJ’l \_
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Pfevzato a upraveno dle Eur Heart J, ehaf194




Klicové body MR

Echokardiografie u pacientd s MR zahrnuje multiparametrické hodnoceni vyznamnosti MR, zhodnoceni
anatomie ( v€. 3D TEE), identifikaci mechanismu (PMR, komorova /atridlni SMR) a vyhodnoceni funkce LK
a PK

MVP je preferovanou metodou lé¢by u vyznamné PMR. TEER se doporucuje u pacientd, ktefi jsou podle
Heart Teamu neoperovatelni nebo vysoce rizikovi.

MVP je metodou volby u asymptomatickych pacientli s primarni MR a zndmkami poskozeni myokardu,
véetné stredné tézké/ tézké TR.

U pacientli s komorovou SMR je GDMT (v¢. CRT, je-li indikovana) pocate¢nim a nezbytnym krokem lécby.
U nadale symptomatickych pacientli bez CAD je preferovanou metodou TEER. U pacientl se soubéznou
komplexni CAD a u pacient(, ktefi nejsou vhodni pro TEER, Ize zvazit mitralni chirurgicky zakrok.

U pacientl s atrialni SMR by po optimalizaci medikamentozni |1éCby méla byt zvazena chirurgicka |é¢ba
MV, ablace AF, pokud je indikovana, a LAAO. U pacientU s vysokym chirurgickym rizikem lze zvazit TEER.



Mitralni stenoza




Mitralni stenodza

Porevmaticka

rozvojové zemeé

mladsi pacienti, stale ovlivhuje
globalni mortalitu na srdecni
onemocneéni

rozvinuté zeme relativné vzacna

Degenerativni

v souvislosti s kalcifikaci mitralniho
anulu
starsi pacienti




Mitralni stendza klasifikace

Table 1 Classification of Mitral Stenosis Severity

Progressive

(Mild) (Moderate) Severe

Valve area (cm?) >2.5 25-16 =1.5
Pressure half-time (milliseconds) <100 100-149 =150
Mean gradient (mmHg)* <5 5-9 =10
Systolic pulmonary artery <30 30-49 =50

pressure (mmHg)

“At a heart rate of 60-B0 beats per minute

5 > 81072012 09:29:11 n B Ecocrd. adultos TISO2 MI04
2 MY PHT 2 < 3 F— 6 - X8-2t Latidos 3D 1

MV A By PHT ) \ 20 % Hem
1 MY Vmax Zoom 3D

MY ¥Vmean 4

MY maxPG  23.21 mmHg

MY meanPG 12.79 mmHg

d‘)w{'ﬁ{»";’;i:Wﬁ!m,. ,
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Pfevzato a upraveno dle Pandian et al, (J Am Soc Echocardiogr 2023;36:3-28.)




Perkutanni balonkova mitralni komisurotomie (PMBC)

Kontraindikace

MVA > 1,5 cm?

Trombus v ousku levé siné

Vice nez mirna MR

Tézké nebo bikomisuralni kalcifikace
Absence fuze komisur

Vyznamna konkomitantni aortalni vada nebo tézka kombinovana trikuspidalni vada
vyzadujici chirurgicky vykon

Konkomitantni ICHS vyzaduijici chirurgické reseni

Pfevzato a upraveno dle Eur Heart J, ehaf194




Indikace k vykonum u pacientti s vyznamnou MS

Recommendations Class Level

PMC is recommended in symptomatic patients in the absence of unfavourable
characteristics for PMC.

PMC is recommended in any symptomatic patients with a contraindication or at high risk
for surgery.

MV surgery is recommended in symptomatic patients who are not suitable for PMC. |
PMC should be considered as initial treatment in symptomatic patients with suboptimal

anatomy but no unfavourable clinical characteristics for PMC. lla
PMC should be considered in asymptomatic patients without unfavourable clinical and
anatomical characteristics for PMC and:

*High thrombo-embolic risk (history of systemic embolism, dense spontaneous contrast in lla

the LA, new-onset or paroxysmal AF), and/or

*High risk of haemodynamic decompensation (SPAP >50 mmHg at rest, need for major

NCS, pregnant or desire for pregnancy).

TMVI may be considered in symptomatic patients with extensive MAC and severe MV
dysfunction at experienced Heart Valve Centres with expertise in complex MV surgery and | llb

transcatheter interventions.

Prevzato a upraveno dle Eur Heart J, ehaf194




Katetriza¢ni nahrady mitralni chlopné

Valve-in-Ring

v T S T . Wl 1T

1 3CH view - low risk o Orthogonal LVOT - lowrisk
ot o srumcd

Valve-in-MAC
N\ -
\

N I /; /f/

PVL Repair

Pfevzato a upraveno dle Stephen H. Little, JACC 2021



Klicové body MS

b
Patient with rheumatic mitral stenosis and mitral valve area <1.5 cm?
High risk of embolism v e
: Contraindication
or haemodynamic < W Symptoms u b
< < to PMC
decompensation®
® ¢ & v
v v
Exercise testing Favourable
anatomical
! characteristics®
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@ v .
Contraindication to Favourable
or unfavourable clinical Y~
characteristics for PMC characteristics®
® Y ®
v
Contraindication
or high risk
for surgery
®
v v v v - v
Follow-up PMC Surgery? Surgery PMC Surgery

@esc @eaCts

» VétsSina pacientu s tézkou revmatickou
MS a priznivou anatomii chlopné by
méla podstoupit PMC, coz je standardni
|écba.

* Operace se doporucuje u
symptomatickych pacientu s
kontraindikacemi nebo nepfiznivymi
anatomickymi a klinickymi
charakteristikami pro PMC.

* Pfirozhodovani u pacientl s nepfiznivou
anatomii je treba zohlednit mistni
zkusenosti s PMC.




Dékuji za pozornost




