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« prevalence: 2-3% v obecné populaci

« definice: posun jednoho nebo obou mitralnich cipu, nebo jejich €asti, 2 2 mm
nad rovinu mitralniho anulu v systole (PLAX projekce, resp. sagitalni pohled)

Obrazovy archiv VFN Freed LA et al., NEJM 1999;341: 1; Cristin L et al., Circ CV Imag 2025; 18:e017313
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Mitralni prolaps (MVP)

« Kilasicky: tloustka mitralnich cipu > 5 mm
Neklasicky: tloustka mitralnich cipu <5 mm

« Sporadicky (izolované postizeni srdce)
Syndromicky, familiarni: geneticky podminéné choroby pojiva (Marfan apod.)

» MVP = heterogenni porucha s variabilnimi patologickymi, klinickymi
a echokardiografickymi znaky

morfologicke kontinuum:
lokalizovany prolaps / flail jednoho tenkého skalopu pfi fibroelasticke deficienci
\J
extenzivni postizeni obou cipu s mnoha prolabujicimi segmenty (m.Barlow)
Zoghbi WA et al. JASE 2017;30: 303
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Coutinho GF et al., Heart 2017;103: 1663



MVP ~ 2 hlavni etiologie

Fibroelasticka deficience Morbus Barlow

Obrazovy archiv VFN
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Left atrium
Tendinous
cords
-oC volny okraj cipu pod rovinou anulu 5
ventricle
Papillary
/Y muscle /\ /\
Normal Billowing Billowing + Prolapse Prolapse Flail with

ruptured tendinous cord

Obrazovy archiv VFN Toh H et al., JACC Case Reports 2021;3: 1251
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MVP a mitralni regurgitace

N’

« NejCastejsi pficina primarni MR (pfedevsim tzv. ,chirurgické®)

Ale MVP neni jen o mitralni regurgitaci,
ale i komorovych arytmiich a riziku nahlé smrti (SCD) !

Table 3 Etiology of single native left-sided valve disease

Aortic stenosis n=1197  Mitral regurgitation n=877

Degenerative (%) 81.9 61.3
Rheumatic (%) 11.2 14.2
Endocarditis (%) 0.8 3.5
Inflammatory (%) 0.1 0.8
Congenital (%) 5.4 4.8
Ischaemic (%) 0 7.3
Other (%) 0.6 8.1

Obrazovy archiv VFN lung B et al., EHJ 2003;24: 1231



1. LEKARSKA FAKULTA

UNIVERZITY KARLOVY V PRAZES > s

Jiz prvy popis MVP ~ souvislost s SCD !

Late Systolic Murmurs and Non-Ejection
(“Mid-Late”) Systolic Clicks

An Analysis of 90 Patients An abnormally billowing mitral posterior leaflet

J. B. BARLOW, C. K. BOSMAN, W. A. POCOCK, AND P. MARCHAND is D&Eﬂ dcmunstrated cm&mumrdjogmphicauy in
From the .S LR, G- Plmonary Reerch Urie o he Carionasar Resarch Ui - :th Ia li A .

and the Cardiac Clinic, General Hospital, Johannesburg, South Africa patlents m te systﬂ c mlmm L vﬂll]mmous

posterior leaflet was observed at necropsy in one
case. A not infrequent association of this posterior
leaflet anomaly with an abnormal electrocardio-
graphic pattern, the appearances of which suggest
postero-inferior myocardial ischaemia, constitutes
a specific ‘“‘auscultatory-electrocardiographic’’ syn-
drome. The prognosis of this syndrome is un-
certain and sudden death may occur. The cause

/

Brit. Heart ¥., 1968, 30, 203.
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MVP a prognc’)za, SCD

« Ve vétsSiné pfipadu MVP je progndza benigni; nutna je spravna indikace feSeni
vyznamne mitralni regurgitace, pokud je pritomna

« U malé ¢asti jedinct s MVP je riziko malignich komorovych arytmii a SCD:
incidence 0,14 % roc€né (rizikovejsi populace 0,2-0,4 %)

Table 3 Sudden cardiac death in community MVP populations.

No. of No. of SCD  Follow-up,
Study Year Study description MVP diagnosis patients Female, % Age, years events, n years
Zuppiroli et al* 1995 A prospective study of the inheritance 2DTTE: posterior displacement MV 316 70 42+15 3 8.5+2.7
and natural history of MVP. leaflets>=2 mm PLAX.
M mode: posterior displacement of MV
leaflets>2 mm.
Osswald et al* 2007 A retrospective study of US air force  2DTTE: posterior displacement MV 204 25 36 (21-64) 3 8.6 (1-21)
aviators screened using TTE. leaflets>=2 mm PLAX.
Study Events Incidence Rate IR 95% Cl  Weight
Zupirolli et al 3 —— 1.117 [0.360; 3.463] 50.0%
Osswald et al 3 1.710 [0.5562; 5.302] 50.0%
Random effects model _ 1.382 [0.621; 3.076] 100%

Heterogeneity:
12 = 0%, p=0.60

Nalliah CH et al., Heart 2019;105: 144
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MVP jako pricina SCD v obecneé populaci

Study _ Events Total Proportion 95% ClI Weight

Drory et al —+-— 2 27 0.074  [0.009; 0.243] 6.6% v M,

Chugh et al L 28 77 0.364  [0.257;0.481] 7.9% Prevalence MVP u vSech SCD obéti: 1,9 %

Bowker et al - 3 40 0.075 [0.016;0.204] 7.2%

Corrado et al : — 27 45 0.600 [0.443;0.743] 7.3%

Fabre et al § 9 278 0.032  [0.015;0.061] 8.5% . 7 VsV ¥,

diGioiaetal ~ —#—— 3 23 0.130  [0.028;0.336] 6.4% NeJasna pricina SCD obecné: 22,1 %

Maron et al : 24 383 0.063  [0.041;0.092] 8.6% . ., vrve o
Fragkoulietal —=—— 1 19 0.053 [0.001;0.260] 6.0% °

Margeyetal = 1 36 0.028 [0001'0145] 7.1% Prevalence MVP u nejasne pr|C|ny SCD. 1 1’7 /O
Marijon et al — 2 11 0.182  [0.023;0.518] 5.0%

Meyer et al = 8 59 0.136  [0.060; 0.250] 7.6%

Chappexetal -#— 2 32 0.062  [0.008;0.208] 6.9%

Naneix et al S 3 26 0.115  [0.024;0.302] 6.6%

Finnochiaro et al = ; 7 156 0.045 [0.018;0.090] 8.3%

<;> 120 1212 0.117  [0.058; 0.191] 100%

————— Arytmicky mitralni prolaps

0 02 04 06 08 1

Heterogeneity:
12 = 89.8% (95% CI: 84.7-93.2%), p<0.001

Nalliah CH et al., Heart 2019;105: 144
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Arytmicky mitralni prolaps: fenotypy

SN

Tézka mitralni regurgitace | Arytmicky MVP bez tézké regurgitace
20% SCD u MVP o o
Klinické, EKG, morfologické
] = e, (echokardiografické, MRI) charakteristiky

Years after diagnosis

Table 2. Multivariate Predictor of Sudden Death*

Unit Risk Ratio 95% CI p Value
EF (%) Per percent 0.94 0.91-0.97 0.0001
NYHA functional class Per class 1.91 1.20-3.04 0.006
AF Per AF present 2.40 0.97-5.95 0.059

Grigioni F et al., JACC 1999;34: 2078 Sabbag A et al., Europace 2022;24: 1981
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Arytmicky mitralni prolaps: definice

« Prfitomnost mitralniho prolapsu (s / bez mitralni anularni disjunkce)

« Frekventni KES (= 5 % srdecCnich stahu) a / nebo komplexni (NSKT, KT, FK)
komorové arytmie

« Absence jiného dobre definovaného arytmického substratu

Sabbag A et al,, Europace 2022;24: 1981
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Arytmicky MVP: patofyziologie komorovych arytmii

Mitral prolapse

Obrazovy archiv VFN Basso C et al. Circulation 2019;140: 952
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Mitralni anularni disjunkce

* Separace mezi myokardem levé komory a mitralnim anulem
* Abnormalni upon zadniho mitralniho cipu na sténu levé siné

'Ao
LV
B LA
Mitral Annular
Disjunction

Tani T et al., Cardiol Clin 2021;39: 289



MPV: ,,Pravy”“ MAD vs. ,,Pseudo® MAD

Pravy MAD = atridlni posun zadniho cipu v systole i diastole (7% MVP)

Pseudo MAD
= atridlni posun zadniho cipu jen v systole
(37% MVP)

6 mm disjunction

TIS0.4 MI1.2

mM3
’ I

Vyznam odliseni ve vztahu
k riziku komorovych arytmii ??

Fiore G et al., JASE 2025;38: 1
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MAD: prevalence v obecné populaci a u MVP

Mitral Annular Disjunction Assessed

Using CMR Imaging MAD v nékteré oblasti mitralniho anulu ~
Insights From the UK Biobank Population Study 76 0/0 obecné populace
No. of Site(s) of Distribution Pattern(s) of MAD Infe rOIate ra I ne ~ 5 o/o Obecne popu Iace
Observed Disjunction Disjunction When Observed ParticipantsA y
0: 620 (24%) None 620 (23.8)‘
1: 865 (33%) Inferior 451 (17.3) MAD u MVP ~ 20-58%,
Anterior 380 (14.6) . , . , v v v/,
Anterolateral 30(12) zejména inferolateralné, predevsim
Inferolateral 4 (0.2) 4 4 4
2: 886 (34%) Inferior and anterior 774 (29.7) u myxomatozn ICh Ch Iopnl
Inferior and anterolateral 56 (2.1)
Anterior and anterolateral 40 (1.5)
Inferior and inferolateral 13 (0.5)
Anterolateral and inferolateral 2 (0.1)
Anterior and inferolateral 1(0.0)
3: 183 (7%) Inferior, anterior, anterolateral 122 (4.7)
Inferior, anterior, inferolateral 35 (1.3)
Inferior, anterolateral, inferolateral 18 (0.7)
Anterior, anterolateral, inferolateral 8 (0.3)
4: 53 (2%) All sites 53 (2.0)

Zugwitz D et al., JACC CV Imaging 2022;15: 1856 Wejner-Mik P et al., Kardiol Polska 2026 doi: 10.33963/v.phj.110914
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MVP s MAD: systolicky ,,curling“ mitralniho anulu

 Nadmerny systolicky pohyb zadniho mitralniho anulu a prilehlého myokardu
< nadmeérna pohyblivost cipu a ztrata mechanickeé funkce anulu

Obrazovy archiv VFN Sabbag A et al., Europace 2022;24: 1981
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MVP s MAD: systolicky ,,curling®“ mitralniho anulu

~Pickelhaube” znameni:
hypermobilita bazalniho inferolateralniho segmentu LK — T TDI-s" > 16 cm/s

7 \ 24 cm/sec

Sabbag A et al., Europace 2022;24: 1981 Obrazovy archiv VFN
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Basso C et al. Circulation 2019;140: 952
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MAD u MVP: vztah k fibréze LK a papilarnich svalu

36 pts s MVP a LGE+ na zadni sténé vs. 16 pts s MVP bez LGE

MAD delsi u LGE+ jedincu s MVP, délka MAD ~ mnozstvi fibrozy

LGE, % of LV mass

3.0

2.2 ]
2.0 ]
1.8 §
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141
12
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0.4 :
0.2 :
0.0 ]

‘_ Spearman's correlation coefficient= 061, p < 0001 <
2.8

2.6
2.4

T T I 1 1 1 T 1 T 1 T 1 I ]
0 1 2 k] 4 5 6 T B 9 10 1M 12 13 1
MAD, mm

Perazollo Mara M, Basso C et al., Circ CV Imaging 2016;9:e005030.
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MAD: riziko komorov;’/ch arytmii a SCD

Finding OR (95% CI) P Value

MVP+ vs with MAD- 1.55 (0.98, 2.46) .059 , .

MVP+ vs with MAD+ 2,08 (0.91,4.73) 082 Komorové arytmie:

MAD+ vs with MVP- 1.75 (1.05, 2.94) .034

MAD+ vs W;Eh MVP+ 2.34 (1.1, 4.98) 027 MVP + MAD: OR 2,34, 95% CI: 1 .1 s 4.98; p=0,027

LGE 0.48 (0.37, 0.63) <0001 ) Y ar A —

Corling Lt b e MVP bez MAD: OR 1,75, 95% CI: 1.05, 2.94; p =0,034
RV EF 0.99 (0.98, 1.00) .031

Palmisano A et al., Radiology: Cardiothor Imag 2024; 6(6):e230428

Kompletni komorové arytmie a SCD:

samotny MAD

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Cesmat 2024 0.802 0.2126 37.4% 2.23[1.47, 3.38] ——
Essayagh 2021 0.9555 0.1682 59.8% 2.60[1.87, 3.62] .
Lee 2021 17299 0777 2.8% 5.64 [1.23, 25.86]
Total (95% Cl) 100.0% 2.51 [1.94, 3.24] <
Heterogeneity: Tau? = 0.00; Chi? = 1.44, df = 2 (P = 0.49); 1= 0% o.é) ] of ) J 1=0 160
Test for overall effect: Z = 7.07 (P < 0.00001) Reduced risk of VA + SCD  Increased risk of VA + SCD

De Goncalves LS et al., Echocardiography 2025;42: €70211
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MVP a komplexni komorove arytmie, SCD:
dalsi rizikove faktory

Synkopa, presynkopa (nevysvetlitelna)

EKG: - inverze vin T (inferolateralné)

- a) vysoko a b) stfedne rizikove arytmie: a) setrvala KT, spontanni polymorfni
NSKT, rychla NSKT(> 180/min), b) multifokalni komorova ektopie,
bigeminie a kuplety / kratce sprazené KES (< 350ms), NSKT < 180/min

Prolabovani obou redundantnich cipu, t€zce myxomatozni chlopen

MRI LGE + (= fibroza; papilarni svaly, baze LK inferolateralng€, okoli mitralniho anulu)

Sabbag A et al., Europace 2022;24: 1981 Wejner-Mik P et al., Kardiol Polska 2026 doi: 10.33963/v.phj.110914
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yoyndromicke pochopenl“ arytmickeho MVP
* Neni jediny hlavni rizikovy faktor komplexnich komorovych arytmii a SCD

* Arytmicky MVP = celé spektrum tize onemocnéni

od nekomplikované pritomnosti jeho nékterych znamek

U

po zivot ohrozujici komorové arytmie a SCD

 Riziko SCD u MVP: pravdépodobné u malé ¢asti jedincu s MVP

<« koexistence klinickych faktort, mechanickych abnormalit
chlopne, myokardialnich abnormalit a EKG abnormalit

U

integrovana rizikova stratifikace !

Wejner-Mik P et al., Kardiol Polska 2026 doi: 10.33963/v.phj.110914



MVP a komoroveé arytmie, SCD: rizikova stratifikace

Zlinical

’resentation Asymptoma‘nc
lesting

Perlodlc Holter
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Phenotypic risk features:

LGE.

TWI in the inferior leads, multiple
polymorphic PVCs, MAD, redundant
MV leaflets, enlarged LA, LV-EF< 50%,

High Risk
VT

None Few

Multiple ahd/or
syncope

No high risk DMR _
VT Severe
reatment
ICD
Interrogation

Episol Frequ

festing Monit Monito
Ablation/AAD

[reatment

RISK STATIFCATIC

VSichni pacienti s MVP by méli byt stratifikovani

stran identifikace arytmického MVP a rizika SCD:

Klinicky obraz a pfitomnost fenotypickych
rizikovych faktoru ur€uje intenzitu hledani
zavaznych komorovych arytmii.

0O

Sabbag A et al., Europace 2022;24:

e
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1981



MVP a komorové arytmie: lécCbha

Arytmicky MVP s vyznamnou mitralni regurgitaci: intervence / inoperabilni- [éCba SS
dle stavajicich guidelines

Nizkorizikovi pacienti s palpitacemi pri KES: betablokatory, event. verapamil, sotalol,
flekainid, amiodaron ... katetrizaCni ablace

KMP navozena Cetnymi KES: betablokator, sotalol, amiodaron ... katetrizaCni ablace
Katetrizacni ablace: pri rekurentni ICD terapii pro setrvalé monomorfni KT

| pres antiarytmickou leCbu nebo pokud antiarytmicka IéCba
neni zadouci nebo je kontraindikovana

Wejner-Mik P et al., Kardiol Polska 2026 doi: 10.33963/v.phj.110914  Sabbag A et al., Europace 2022;24: 1981



MVP a prevence SCD

« Sekundarne preventivni implantace ICD

 Primarne preventivni implantace ICD:
- silne zvazujeme: nevysvetlitelna synkopa + setrvala / nesetrvala KT

- muze byt rozumné zvazit. nevysvétlitelna synkopa nebo setrvala / nesetrvala KT

+ > 2 fenotypické znamKky rizika

(MAD, prolaps obou cipu a tézka myxomatdzni prestavba,
MRI-LGE, inverze viIn T inferiorne, polymorfni KES,

EF LK <50 %, dilatace levé sing)

Wejner-Mik P et al., Kardiol Polska 2026 doi: 10.33963/v.phj.110914  Sabbag A et al., Europace 2022;24: 1981



Ve vétsiné pfipadu je prognéza MVP benigni a je dominantné ur€ovana pfitomnosti,
resp. tizi mitralni regurgitace; jen u malé ¢asti jedincu s MVP je riziko malignich
komorovych arytmii a SCD.

Arytmicky MVP ma své klinicke, EKG a morfologické (echokardiograficke, MRI)
charakteristiky.

Je nutna integrovana rizikova stratifikace malignich komorovych, resp. SCD,

u pacientu s MVP, ktera dosud vychazi z nazoru expertu a je zaloZzena na hodnoceni
symptomu, nalezu na EKG, pfi Holterovském monitorovani EKG a na echokardiografii,
selektivneé i na vysledcich MRI, ILR a zatézoveho testovani.
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Dekuji za pozornost




