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Operace chlopni v CR 2010
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Prevalence strednich a tézkych chlopennich vad podle veku

Populacni
studie

Olmsted
County

Prevalence of moderate or severe valve disease (%)
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Mitralni regurgitace - etiologie

Patologie mitralni chlopneé
/Primarni/ -

Degenerativni

Onemocnéni pojiva —
Marfan, SLE

Infekcni endokarditida
Ruptura papilarniho svalu
pri AIM

Vrozena — rozstep
Postiradiacni

Trauma

Revmaticka

Patologie levé komory
/Sekundarni, funkéni/

ICHS (ischemicka)
Kardiomyopatie

Posun papildrnich svall pri
Zmene geometrie levé
komory * dilatace prstence



Degenerativni mitralni regurgitace —

V eV / A\ AA

nejcastejsi pricina primarni MR
=2% populace

Primarni myxomatdzni degenerace
mitralni chlopné, zvyseny obsah vody,
akumulace glykosaminoglykan, alterace
kolagenu, dysregulace degradace a
regenerace matrix cip(

— Difazni, Barlowova nemoc, “floppy
valve“, prolaps obou cip(

— Lokalizovany, prolaps zadniho cipu,
obvykle s rupturou slasinky, vice u
starsich, muz{

Degenerace bez prolapsu - skleréza nebo
kalcifikace ciplz kalcifikace mitrdlniho
anulu, MR obvykle neni tézka

Sarano M, Lancet 2009;373:1382-94



Mechanismus mitralni regurgitace
Klasifikace dle Carpentiera

Normalni pohyb cipti
Dilatace, kalcifikace anulu,
Perforace cipu pfi inf. Qi(:karditidé Il. ZvySeny pohyb cipu

H[J * Prolaps jednoho n. obou

ciplzruptura zdvésného
aparatu

lll. Omezeny (restrikéni) pohyb cipt

V diastole
Postiradia¢ni
Porevmatické
Nemoci pojiva

B. V systole
e funkéni MR

Cerbdk et al., Galén 2006



Primarni mitralni regurgitace



Akutni mitralni regurgitace

* Ruptura

— papilarniho svalu u ,
V4 FN MOTOL
akutniho IM

VR 25Hz 0 70 180

— destrukce cipu u infekéni rayoume |
endokarditidy
— Slasinky u prolapsu mitralni
chlopné
 Symptomatologie
srdecniho selhani az
kardiogenni sok
e Lécba=
urgentni/emergentni
operace




Chronicka mitralni regurgitace

Zavaznost MR definovana
— vyznamnosti |[éze — ERO — eff. regurgitacni usti
— vyslednym objemovym pretizenim — Rvol

Ovlivhéna systolickym tlakem v LK +
poddajnosti LS

LS, I EDDLK, normalni ESD LK, EFLK>60%
Pocinajici dysfunkce LK = EF LK <60%
ESD LK 40-45 mm



Diagnodza

Anamnéza - . * Echokardiografie
asymptomaticka, nebo — Morfologie chlopné,
unavnost, palpitace (FiS) pFi¢ina a mechanismus
Klinika, fyzikalni nalez, EKG MR

Zatézovy test — sledovani — kvantifikace MR, ERO, RV
asymptomatickych — Odpovéd levé komory
pacientu, objektivizace LVEDD, LVESD, EF
toler-ance zateze ) — Pravostranné oddily,
Hladina BNP — vysoka trikuspidalni regurgitace,
negativni prediktivni plicni hypertenze

hodnota

SKG v ramci vysetreni pred
operaci

— Ostatni chlopné



Echocardiographic criteria for the definition of
severe valve regurgitation: an integrative approach

=0 0 3 0 3 9 0
U U U
&
Valve Abnormal/flail/large Flail leaflet/ruptured papillary | Abnormal/fiail/large
morphology coaptation defect muscle/large coaptation defect | copptation defect
Colour flow Large in central jets, Very large central jet or Vety large central jet or

regurgitantjet | variable in eccentric jets eccentric jet adhering, swirling, | ecgentric wall impinging
and reaching the posterior wall | jet
of the left atrium

CW signal of Dense Dense/triangular Dense/triangular with
regurgitant jet early peaking (peak vel
\ 2 m/s in massive TR)
Other Holodiastolic flow reversal | Lgrge flow convergence zone / -
in descending aorta
(EDV > 20 cm/s)

.

Adapted from Lancellotti, EAE Recommendations. Eur J Echocardiogr. 2010;11:223-244 and 307-332

- doi:10.1093/eurheartjlehs109 &
rdio-Thoracic Surgery 2012 -

www.escardio.org/guidelines 3lejcts/ezs455).
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3 slozky regurgitacniho proudu:
PISA+ vena contracta+regurgitacni jet
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Echocardiographic criteria for the definition of
severe valve regurgitation: an integrative approach

Aortic
regurgitation

Tricuspid
regurgitation

Pditral regurgitation

Semiquantitative

2’;’:) el >6 2 7 (> 8 for biplane) 27
Upstream vein flow _ gg:}c:gseprgg?onary vein rse)\(/set?;g hepatic vein flow
Inflow - E-wave dominant= 1.5 m/s | E-wave dominant= 1 m/s
Other Pressure halttinte | Tvi mitral/TVi aortic> 1.4 | PISAradius > 9 mm
Quantitative Primary Secondary

EROA (mm?) > 30 > 40 > 20 [ > 40

R Vol (ml/beat) > 60 \ > 60 > 30 / > 45

+enlargement of cardiac  EQD LK 40-45 mm, EF LK <60% = dysfunkce LK

Adapted from Lancellotti, EAE recommendations. Eur J Ech&cardiogr. 2010;11:223-244/and 307-332

| rare<Ihoracic Surgery 2012 -
www.escardio.org/guidelines R sicts/ezs465). SOCIETY OF

CARDIOLOGY *



Terapie primarni mitralni regurgitace

* Operace
— Symptomaticka vyznamna
vada
o ., * W.contracta>7 mm
— Asymptomaticka vyznamna i
vada * ERO20,4cm
* pfi pocinajici dysfunkci levé e RV260 ml!
komory 0
* |ze zvaZovat pri vzniku * EF<60%
fibrilace sini, plicni e ESD 40-45mm
hypertenze

* Nesplnuje-li jesté kritéria —
sledovani po 6-12 meésicich

* Medikamentdzni lécba - neni
potvrzena |éCba, ktera by
ovlivnila progresi vady



Korekce mitralni regurgitace

Plastika mitralni chlopné —
anuloplasticky ring + vykon na
chlopni — preferovana vzdy, je-li
technicky schiidna ...>90% vykon(
— NizSi operacni riziko
— Lep§|’ dlouhodobé p‘feiit[ ENMoToL  210R9/22  10.38.00AM
— LepSi zachovani funkce LK T
— Neni nutnd antikoagulaéni l1é¢ba i

Live 3D
3D 18%
3D 19dB

Nahrada mechanickou protézou

Nahrada bioprotézou — bez nutnosti
antikoagulacni lécby vs. rychla
degenerace chlopné, pouze u
pacientd >70 (75) let

Perkutanni intervence — Mitraclip -
Edge-to-edge repair, vytvoreni
dvojitého usti — Uspésnost 75%, zatim
pouze 2-leté vysledky sledovani



Indications for surgery
in symptomatic severe primary MR

Class | Level

Mitral valve repair should be the preferred technique when it is expected to be
durable.

Surgery is indicated in symptomatic patients with LVEF > 30% and LVESD
<55 mm.

Surgery should be considered in patients with severe LV dysfunction (LVEF < 30%
and/or LVESD > 55 mm) refractory to medical therapy with high likelihood of
durable repair and low comorbidity.

Surgery may be considered in patients with severe LV dysfunction (LVEF <30%
and/or LVESD > 55 mm) refractory to medical therapy with low likelihood of durable
repair and low comorbidity.

EUROPEAN
SOCIETY OF
CARDIOLOGY*

www.escardio.org/guidelines




Indications for surgery
in asymptomatic severe primary MR

Class | Level

Surgery is indicated in asymptomatic patients with LV dysfunction (LVESD = 45 mm |
and/or LVEF = 60%). ‘

Surgery should be considered in asymptomatic patients with preserved LV function
and new onset of atrial fibrillation or pulmonary hypertension (systolic pulmonary lla
pressure at rest > 50 mmHg).

Surgery should be considered in asymptomatic patients with preserved LV function,

high likelihood of durable repair, low surgical risk and flail leaflet and lla
LVESD = 40 mm.

Surgery may be considered in asymptomatic patients with preserved LV function,
high likelihood of durable repair, low surgical risk, and:

- |left atrial dilatation (volume index = 60 ml/m? BSA) and sinus rhythm, lib
or
* pulmonary hypertension on exercise (SPAP = 60 mmHg at exercise).

irnal 2012 - doi:10.1093/eurheartjlehs109 &
rnal of Cardio-Thoracic Surgery 2012 -

www.escardio.org/guidelines 093/ejcts/ezs455).

EUROPEAN
SOCIETY OF
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Operacni mortalita

Aortic valve replacement, 29
no CABG (%) (40 662)
Aortic valve replacement 5.5
+ CABG (%) (24 890)

: : 2.1
Mitral valve repair, no CABG (%) (3231)
Mitral valve replacement, 43
no CABG (%) (6838)
Mitral valve repair/replacement | 6.8/11.4
+CABG (%) (2515/1612)

www.escardio.org/quidelines



Prognodza pacientu s vyznamnou MR:
sledovani a indikace dle platnych
doporuceni

100 —
20
S0
70
60
S50
40
30
20

Survival (%)

All patients
SRR Patients with flail leaflet
10 : . Expected survival
o T T T T T ) T 1
O | 2 > L 8 5 S 7 8
Years

All patients
Prs. at risk: 129 129 118 103 87 F0 53 24 10

Patients with flail leaflet
FPts. at risk: 56 55 53 43 37 32 28 10 <

Rosenhek et al. Circulation 2006;113:2238-2244.



Sekundarni mitralni regurgitace



Sekundarni/funkéni MR

* MR je dusledkem dysfunkce zavésného aparatu
na podkladé zmény geometrie LK
* Primarni je patologie LK
— |CHS
— Kardiomyopatie
* Prediktory prognodzy
— Koronarni nemoc
— Dysfunkce LK
— Kauzalni vztah mezi MR a prognozou je sporny



Diagnodza

Echokardiografie

— Morfologie chlopné, pricina a mechanismus

MR
— kvantifikace MR, ERO, RV
— Odpoved levé komory LVEDD, LVESD, EF

ERO20,2cm?
RV230 ml

— Pravostranné oddily, trikuspidalni regurgitace,

plicni hypertenze
— Ostatni chlopné

Zatézova echokardiografie u ischemické MR

SKG
Hodnoceni viability




Terapie sekundarni mitralni
regurgitace

Optimalizace medikamentdzni terapie
lécba srdecniho selhani - ACEI, BB

Resynchronizacni lécba, indikace dle platnych
doporuceni

Revaskularizace

Operace /preferovdna plastika/

— Operacni mortalita vyssi nez u primarni MR

— Dlouhodoba progndza horsi nez u primarni MR
— Cast&jsi rekurence MR

— Neni evidence, ze korekce MR prodluzuje zivot



Indications for mitral valve surgery in
secondary mitral regurgitation

Class | Level

Surgery is indicated in patients with severe MR undergoing CABG, and

LVEF > 30%. L

Surgery should be considered in patients with moderate MR undergoing CABG. lla

Surgery should be considered in symptomatic patients with severe MR,

LVEF < 30%, option for revascularization, and evidence of viability. lia

Surgery may be considered in patients with severe MR, LVEF > 30%, who remain
symptomatic despite optimal medical management (including CRT if indicated) 1]5)
and have low comorbidity, when revascularization is not indicated.

2 - doi:10.1093/eurheartjlehs109 &
Cardio-Thoracic Surgery 2012 -
93/ejcts/ezs455).
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Pacient po operaci chlopenni vady

* Profylaxe infekéni endokarditidy — high-risk
skupina - po plastice i nahradé

* Warfarinizace (zatim neni alternativa)
— mechanické protézy
— 3 meésice po plastice chlopné

e Kardiologicka dispenzarizace

* Kontrola v kardiocentru po operaci
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Table 20 Target international normalized ratio (INR)
for mechanical prostheses

High 15 40

*Prosthesis thrombogenicity: Low = Carbomedics, Medtronic Hall, St jude
Medical, OMN-X; Medium = other bileaflet valves; High = Lillehei-Kaster,
Omiscience, Stamr-Edwards, Bjork-Shiley and other titting-disc vabes.
®Patient-related risk factors: mitral or tricuspid valve replacement; previous
thromboembolism; atrial fibrillation; mitral stenosis of any degree; left ventricular
ejection fraction < 35%.



Poéet operaci a 30-denni mortalita v CR

yp vykonu

ouze aortokoronarni bypass
ouze chlopen
ouze ACB + chlopen
na kombinace vykonu
tom: ACB +jine
chlopen + jine
ACB + chlopen + jiné
jine
elkova narodni mortalita
efekt septa sini
ne VW
\ixom
jsekce
ykon na vzestupné aorté "
vyjma operaci pro disekce

2005 2006 2007 2008 2009 2010
pocet | mort. | pocet | mort. | pocet | mort. | pocet | mort. | pocet | mort. | poCet | mort.
5452 | 2,1%| 5153 | 2,0%| 4606 | 1,7%| 4244 | 2,1%| 4202 | 2,0%| 3931 | 1,8%
1245| 2,9%| 1263 | 3.2%| 1431 | 3,6%| 1469 | 4.4%]| 1565 | 2,7%] 1683 | 2,9%

934 | 50%| 924 | 4,1%| 935| 42%| 933 | 6,9%| 998 | 5,0%| 1009 | 4,7%
1703 76%| 1722 53%| 1849 | 74%| 1802 | 6,5%| 2056 | 7,0%| 2259 | 54%
432 | 69%| 376| 53%| 361 | 53%| 342| 82%| 361| 30%| 317 | 6,3%
638 | 6,7%| 654 | 4,1%| 656 | 59%| 670| 3,6%| 810 | 69%| 968 | 3,6%
322 | 8,1%| 268| 82%| 307 | 85%| 321| 7,5%| 340| 6,8%| 349| 6,6%
311 | 9.6%| 424 | 52%| 525| 9.9%| 469 | 9,0%| 545 | 9,7%| 625| 7.2%
9334 | 35%| 9062 3,0%| 8821 | 3,4%| 8448 | 4,0%| 8821 | 3,6%| 8882 | 3.2%

73| 14%| 93| 54%| 84| 71%| 82| 24%| 120 | 33%| 148 | 27%

8137,5%| 28| 00%| 38| 2,6% 41 | 2,4% 25| 0,0%| 47| 43%

26 | 7,7%| 36| 28%| 34| 2,9% 31| 3,2% 39| 00%| 32| 00%

68 |122,1%| 106 |17,0%| 126 |18,3%| 128 |258%| 112 |26,8%| 130 |11,5%

251 | 88%| 362 | 7,2%| 429 | 7,5%| 443 |11,7%| 474 | 9,5%| 525 |14,9%

WWW.UZIS.CZ



Operace chlopni CR
vCetné kombinovanych vykonu

4500 - 4009
4000 - 3713

3500 +~ 3139 3109 3329

3000 -
2500 -
2000 -
1500 -
1000 -
500 -

2005 2006 2007 2008 2009 2010
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Prirozeny prubéh prolapsu mitralni chlopné
Progrese ke stredni a tézké vadeé v zavislosti na vychozim stupni MR

* N =285
 MVP + regurgitace rlizného

% of patients

(@)
e}
1

()
)
\
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()
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(O8]
)
l

(\ o
)
\
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1

P=0.01

9%

No MR

Mild MR

Moderate MR

stupné (zadna az vyznamna)
e 56%22 let, 57% zen
 F-up 166311079 dni
* Progrese 38%
* Bezzmeény 55%
* Regrese 7%

* Nezavislé prediktory
progrese
— Veék
— Inicialni stupen MR

stredni

tézka

Avierinos, Am J Cardiol 2008;101:662-8



Progndza pacientu s asymptomatickou
primarni MR v zavislosti na kvantifikaci vady

100

S0

B0

70—

Survival [35)

60-

50

0

ERO <20 mm? {3123%)

e T

L]
"= ERO 20-39 mm? (666%)
LEL 1Y

ERO= efektivni
regurgitacni
usti mérené
metodou PISA

P01

ERD =40 mm [5829%)

0

* n=456

* 63+/-14 let

* 5-leta

— celk. mortalita 22+/-3%

— KV mortalitald+/-3 %
— KV prihody 33+/-3 p %

ERO>40 mm? 5-leté preziti 58+/-9 % vs. predp. 78 % P=0.03

Sarano E., N Engl J Med 2005,352:875-83



Management of severe chronic primary mitral regurgitation

Symptoms

No

-

LVEF < 60% or LVEF > 30%
LVESD = 45 mm |

: Yes No

4—E4—-
Fe—

New onset of AF or Refractory to medical

SPAP > 50 mmHg orapy

v
Yes > Yes No

g

High likelihood of Durable valve repair
durable repair, is likely and low
low surgical risk, and comorbidity
presence of risk factors |
Yes
[Yes ] >

v

Surgery Extended HF
Follow-up (repair whenever possible) treatment

. EUROPEAN
cts/ezs455). - SOCIETY OF

www.escardio.org/guidelines
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Spektrum degenerativni MR

Fibroelasticka deficience ------ > Barlowova nemoc
FED FED+ Forme fruste Barlow's
\‘\ ; \ . _f L | e = o \/) ( :
Y Y Y H
+ ~+ +44 +4+4+
-

Laaflet tissue

Adams D, Eur Heart J 2010; 31: 1958-1967



Echocardiographic criteria for the definition of
severe valve regurgitation: an integrative approach

Semiquantitative

Aortic

regurgitation

Pditral regurgitation

Tricuspid
regurgitation

Vena contracta width
(mm)

2 7 (> 8 for biplane)

27

Upstream vein flow

Systolic pulmonary vein

Systolic hepatic vein flow

Quantitative
EROA (mm?)

<200 ms

Primary Secondary

flow reversal reversal
Inflow - E-wave dominant= 1.5 m/s | E-wave dominant= 1 m/s
Other Pressure half-time | /| itV aortic> 1.4 | PISA radius > 9 mm

R Vol (ml/beat)

+ enlargement of cardiac
chambers/ vessels

www.escardio.org/guidelines

rdre<Ihoracic Surgery 2012
3/ejcts/ezs455).
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