ISCHEMICKA MITRALNI REGURGITACE:
OPEROVAT?
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Ischemicka mitralni regurgitace

Ischemic Mitral Regurgitation

» 1. Etiologie: ICHS - jizva po
IM - regionalni nebo globalni  [HiEui-AAY% Papillary
dysfce, dilatace levé komory  EMELLTIIE: Muscle

Displacement
» 2. léze

3. Dvsf Mitral Valve
d Y Tethering

Kron, Guidelines AATS, 2016



Ischemicka mitralni regurgitace

Ischemic Mitral Regurgitation

> 2. Léze: Ischemic LV ': Papillary
. /0 Distortion Muscle
» Primarne dislokace cipu Displacement
v dusledku remodelace \ :\

dané ischemickym Mitral Valve
poskozenim levé komory Tethering

» + dilatace anulu —mensi nez
u degenerativni MR

Kron, Guidelines AATS, 2016
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» Primarni chordy se
upméjl k vedoucimu Papillary
okraji muscle

» Sekundarnichordy k
brisku papilarniho
svalu

_ chordae e . % chordae _
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Nielsen S, JCTS 2011:141, 732-7
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Koaptationsdistanz
Abstandzwischen
denSegeln

Koaptationslange
Langenbereich der
im Mormalfall
koaptierenden Segel

Koaptationstiefe
Distanz zwischen
Ringebene und Beginn
derKoaptation

Hagendorff, A, Ultraschall in Med 2015; 36: 10-34
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Ischemicka mitralni regurgitace

» 3. Dysfunkce : symetricky vs asymetricky fenotyp

Dudzinski D. Cardiovascular Ultrasound 2014, 12:46
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nam IMR — korelace s

Oriznivou) prognozou

Korelace s prognozou
194 (64%) z 303 pt po IM melo IMR

IMR byla nezavislym prediktorem mortality RR 1.88; 95% Cl,
1,23 -2, 86; P=0, 003.

Duke Cardiovascular Databank, MR 3-4 angiograficky u
29,8% z 2057 HF pt s EF LK<40%

Nezavisly prediktor 5-leté mortality (HR, 1.23; 95% ClI, 1.13-
1.34)

Grigioni F, Circulation. 2001;103:1759-64.
Trichon BH Am J Cardiol. 2003;91:538-43.



| ecloals

» Medikamentdzni lécba
» CRT-D

» Tézka IMR se po CRT zlepsi u 50% a toto zlepsSeni identifikuje zlepseni
prognozy.

» Ve studii 85 pacientt se srdecnim selhanim a IMR 3-4 se 6 mésicl
zlepSilo po CRT 42 (49%).

» U MR responderl bylo 2 leté preziti 92 versus 67% u nonresponderU
(P<.001)

van Bommel RJ. Circulation. 2011:124:912-9.
Wu AH, J Am Coll Cardiol. 2005:45:381-7



Chirurgicka korekce IMR??

» Plastika mitralni chlopné
» Chlopenni nahrada
» ..LVAD, Tx srdce.

» Nebylo prokazano, ze (chirurgicka) eliminace IMR vede ke
zlepsSeni prognozy.



Prediktory zlepseni nekorigovanée

stredni

vV vV v v v Vv

MR po CABG

N=135 6549 let 81% muzl
Sensitivity

Sledovani 12 m

14 zemrelo

57 zlepseni MR (0-1)
64 se nezlepsilo

Spolehlivé zlepseni stredni
IMR po izolovanem CABG bylo
pozorovano pouze u pacientu
s viabilnim myokardem a v

0.75 1.00
1-Specificity

B : k — 25 dysfunctional viable segments  —— APM-PPM dyssynchrony <60 ms
nepritomnosti dyssynchronie AUC = 0.7 AUC = 0.8

papilarnich svald.

Pénicka M. Circulation 2009:; 15:1474-81



CABG +/- plastika mitralni chlopné u stredni
ischemicke mitralni regurgitace

End Point or Event

Clinical end point

Death

Stroke

Increase of =1 NYHA classi:
Rehospitalization for heart failure
Mitral-valve surgery after index procedure
LVAD or heart transplantation
Composite MACCE end point

Serious adverse events

Any

Heart failure

Neurologic dysfunction
Any
Stroke

Myocardial infarction
Nonperioperative
Perioperative

Renal failure

Bleeding

Arrhythmia
Supraventricular
Ventricular

Localized infection

Endocarditis

Sepsis

Respiratory failure

Hospitalization

Any readmission

Readmission for cardiovascular causes

From Baseline to 1 Yr

CABG plus
CABG Repair
(N=151) (N=150)

no. of patients (%)

11 (7.3) 10 (6.7)
2(13) 6 (4.0)
9(7.7) 12 (9.4)

20 (13.2) 22 (14.7)

0 2(1.3)
1(0.7) 4(2.7)

38 (25.2) 38 (25.3)

no. of events (no./100 patient-yr)

158 (118.9)
30 (22.6)

192 (141.1)
31 (22.8)

14 (10.3)
7(5.1)

1(0.8) 1(0.7)
1(0.8) 0

4(3.0) 4(2.9)
4(3.0) 2 (15)

11 (8.3) 24 (17.6)
5(3.8) 2(15)
19 (14.3) 18 (13.2)

0 2 (15)
7(5.3) 9 (6.6)
8 (6.0) 10 (7.3)

96 (75.2)
51 (40.0)

89 (68.6)
46 (35.5)

From 1 Yrto 2 Yry

CABG plus
CABG Repair
(N=128) (N=137)

no. of patients (%)

5(3.9) 5(3.6)
0 0

14 (14.0) 12 (10.4)
6 (4.7) 6 (4.4)
2 (1.6) 0
0 1(0.7)
24 (18.8) 19 (13.9)
no. of events (no. /100 patient-yr)

42 (40.0) 43 (36.0)
9 (8.6) 9(7.5)

0 0
0

0

0
3(2.9)
1(1.0)

0
1(1.0)

37 (35.4)
20 (19.2)

40 (33.8)
18 (15.2)

NA
0.16
0.28
0.32

NA
0.32

0.83
0.48

From Baseline to 2 Yr

CABG plus
CABG Repair
(N=151) (N=150) P Value

no. of patients (%)

16 (10.6) 15 (10.0)
2(13) 6 (4.0)

14 (14.0) 12 (10.4)
22 (14.6) 26 (17.3)
2(1.3) 2(1.3)
1(0.7) 4(2.7)

48 (31.8) 46 (30.7)
no. of events (no./100 patient-yr)

200 (84.0)
39 (16.4)

235 (92.0)
40 (15.7)

4(17) 14 (5.5)
2(0.8) 72.7)

2(0.8) 1(0.4)
1(0.4) 0

7(2.9) 6 (2.3)
6 (2.5) 2(0.8)

11 (4.6) 24 (9.4)
5(2.1) 4 (16)
22 (9.2) 25 (9.8)
1(0.4) 2(0.8)
7(2.9) 9(3.5)
9(3.8) 10 (3.9)

133 (57.3)
71 (30.6)

129 (52.0)
64 (25.8)

* CABG denotes coronary-artery bypass grafting, LVAD left ventricular assist device, MACCE major adverse cardiac or cerebrovascular event, NA not applicable, and NYHA New York Heart Association.

T During the period from 1 year to 2 years, the number of patients includes all those with MACCE, which was defined as death, stroke, subsequent mitral-valve surgery, hospitalization for heart failure,
or worsening New York Heart Association class. Excluded from the number of patients who were evaluated were patients who died, withdrew, or were lost to follow-up by 1 year. Several patients had
events both before and after 1 year. In the CABG-alone group, 10 of 14 patients with worsening NYHA class had their first event after 1 year, 2 of 6 patients were readmitted to the hospital for heart
failure for the first time after 1 year, and 13 of 24 with MACCE had their first event after 1 year. In the combined-procedure group, the numbers of patients were 6 of 12 for worsening NYHA
class, 4 of 6 for hospital readmission, and 11 of 19 with MACCE. In the combined-procedure group, 1 patient received an LVAD during year 1 and underwent heart transplantation in year 2.

3 Changes in the NYHA class were evaluated in 117 patients in the CABG group and in 127 patients in the combined-procedure group at 1 year and in 100 patients and 115 patients, respectively, at 2 years.

Michler RE. N Engl J Med. 2016;374:1932-41.



A Death
Hazard ratio, 0.90 (95% Cl, 0.45-1.83)
90+ P=0.78
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70 SF-12 Physical Health B SF-12 Mental Health
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CABG+MV repair
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nN
i

No. at Risk 0 6 12
CABG alone 151 138 132 Month
CABG+MV repair 150 142 136

Mir ota Living with Heart Failure

B Major Adverse Cardiac or Cerebrovascular Event

100+ Hazard ratio, 0.89 (95% Cl, 0.60-1.34)
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Michler RE. N Engl J Med. 2016;374:1932-41.




Vetsi zlepseni kinetiky spojeno s absenci
stredni/tézké MR

A No Moderate or Severe Regurgitation

Baseline
1 (1.44)
z 7 (1.64) 7 (1.34) ; 7 (1.35)
12 (184) 12 (1.66)
( (1 50) 1BSY g0 13 (1.66) ) 13 (1.58) i
> BeZ rOZd||u S (173)”“9" : 00 & (11348)”(148) (1.94)]
. /7 1 64 Q
Stu pn I reve rzn | (1366)( ) 15(1.84) & 15 (1.46) 15 (1.34)
rem Od e | ace 10 (2 48) & 38) V' 10(1.88) 10 (1.72)
L ) 4 (1.94)
mezi obéma
. . Mean Wall-Motion 1.9:0.4
skupinami Index

=R [5825E] 1.71-1.97 1.47-1.70 [1315146| SE

Worse Better

6
13 (1. 40) @l 12 (l 72) % 13 (1.37) (1132)(1 .67)
17037) o o 17037 1

B Moderate or Severe Regurgitation
Baseline

3 (L40) 15 (1.49)
(1.63)

Mean Wall-Motion 1.8+0.5
Index

71-1.97 1.47-1.70 [131=146 S

Better




Plastika vs. nahrada mitralni chlopné (a zachovani
subvalvularniho aparatu) u tézke ischemické mitralni
regurgitace s nebo bez CABG 2 leté vysledky

Table 1. Clinical End Points, Serious Adverse Events, and Hospitalizations at 2 Years.

Repair Replacement

Vi plata Ul > \/ obou skupinach doslo k reverzni

no. /total no. of patients (%)

R o remodelaci LK — bez rozdilu dle

Death 24/126 (19.0) 29/125 (23.2) s

Stroke 10/126 (7.9) 7/125 (5.6) Z p u S O b u ko re kC e ]
Worsening New York Heart Association class 5/85 (5.9) 5/84 (6.0) J

Rehospitalization for heart failure 27/126 (21.4) 22/125 (17.6)

Failed index mitral-valve procedure 6/126 (4.8) 0 > Rec i d iva St Fe d n Il/téz ké I\/I R (\ia Stéj i

Mitral-valve reoperation 4/126 (3.2) 1/125 (0.8)

Moderate or severe recurrent mitral regurgitation 57/97 (58.8) 3/79 (3.8) Ve S k u p i n é M V p | a Sti k ( 5 8 i 8% VS .

MACCE;} 53/126 (42.1) 53/125 (42.4)

Canadian Cardiovascular Society class Il or IV 4/82 (4.9) 0/80 3 8 0/ P < O OO 1 )
no. of events (rate/100 patient-yr) : 0 ’ . :

Serious adverse event

» Ve skupiné plastik bylo vice pfihod

Heart failure 48 (24.0) 29 (15.2)

e e L) souvisejicich se srdecnim selhanim

Stroke 12 (6.0) 6(3.2)

Other condition 7(3.5) 4(2.1) P L O O 5
Myocardial infarction = .

Nonperioperative 5:(2:5) 1(0.5)

et c6 ney » arehospitalizaci (P=0.01).

Bleeding 7 (3.5) 10 (5.3)
Arrhythmia
Supraventricular 26 (13.0) 19 (10.0)
Ventricular 12 (6.0) 17 (8.9)
Localized infection 25 (12.5) 29 (15.2)
Endocarditis 0
Sepsis 12 (6.0)

Respiratory failure 14 (7.0)

Hospitalization | Goldstein D, N Engl J Med.

Rehospitalization 152 (78.9) 121 (66.0)

Readmission for cardiovascular event 93 (48.3) 59 (32.2) 2016 ; 374 : 344—53 .



[ Death preceded by
recurrent MR or
reintervention

Hazard ratio, 0.79 (95% Cl, 0.46-1.35) [ Death not preceded

by recurrent MR or

: reintervention
B Recurrent MR
or reintervention

Patients (%)

MV replacement

~ R N & 3 $ &
& d & > & > &
& &R
& 2 & B;
N N4
& &

30-Day Visit 6-Month Visit 12-Month Visit 24-Month Visit

A SF-12 Physical Health B SF-12 Mental Health
100 100+

No. at Risk
MV repair 126
MV replacement 125

90+ 90
80 80+
704 704

g §
S S
P ]
c

& §
9 5]
= b

Hazard ratio, 0.97 (95% Cl, 0.66—-1.42)
P=0.88

12
Month

C Minnesota Living with Heart Failure
100+

MV replacement
90|

MV repair 80

704

Mean Score
Mean Score

No. at Risk
MV repair 126
MV replacement 125

Goldstein D, N Engl J Med. 2016;374:344-53.




Chirurgicka korekce IMR

» STS databaze 2016:
» 2885 podstoupilo CABG a nahradu mitralni chlopné
s 9, 5% 30-denni operacni mortalitou
» 3464 podstoupilo CABG a plastiku mitralni chlopné

s 4, 6% mortalitou.

D’Agostino RS, Ann Thorac Surg. 2018;105:15-23.



Klasifikace sekundarni/ funkéni mitralni regurgitace

GRADE | GRADE Il GRADE IlI GRADE IV
ABLE 2. Pathoanatomic classification of secondary mitral regurgitation

Grade Annular dilatation Ejection fraction (%) Leaflet tethering

| Mild to moderate (3-4 ¢cm) =45 Mild (<5 mm)

2 Moderate to severe (4-5 cm) 354

Moderate (5-10 mm)

3 >5 c¢m) 253

) Severe (>10 mm)

4 Severe (=5 cm) <25 or presence of inferobasal dysfunction Severe (=10 mm)

Badhwar V, J Thorac Cardiovasc Surg 2019, v tisku



TABLE 3. Pathoanatomic management of secondary mitral
Klasrﬂk regurgitation
Grade 1
GDMT and surgical MV repair in setting of concomitant operations in

low- to moderate-risk patients
GDMT and TMVr for patients deemed not suitable for surgery by the
heart team
Grade 2
GDMT and surgical MV repair or MVR
GDMT and TMVTr for patients deemed not suitable for surgery by the
heart team
GDMTand TMVR (within clinical trial) in high-risk patients deemed
not suitable for surgery or TMVr
Grade 3

GDMT and surgical MVR in low- to moderate-risk patients
GDMTand TMVR (within clinical trial) in high-risk patients deemed
not suitable for surgery
Grade 4

GDMT and advanced HF therapy (VAD/OHTx or medical palliation)

GRADEI ~ ] ] ] GRADE IV
Grade Low risk High risk

1 MVr = CABG TMVr
MVR £ CABG TMVr or TMVR
TMVR
VAD/OHTx

Badhwar V, J Thorac Cardiovasc Surg 2019, v tisku




/aver

» U sekundarni MR neni prokazan vliv chirurgické intervence
na mortalitu.

» U tezke IMR je indikovana korekce pri revaskularizaci.

» Pokud neni indikovana revaskularizace, je u tézké IMR
indikace k chirurgické korekci u pacientt symptomatickych
navzdory optimalni lecbe dle guidelines a s nizkym
/strednim operacnim rizikem.

Nahrada vs. plastika - dle posouzeni operatéra

» Nahrada pri tezke dilataci LK a aneurysmatu spodni
steny, se zachovanim kompletniho papilarniho aparatu

» Plastika kompletnim rigidnim undersized ringem






Ischemicka mitralni regurgitace

» Dislokace cipt

>

tah — tethering cipl dané remodelaci
levé komory po ischemickém inzultu —
posteromedidlni a apikalni posun
papildrnich svall — tenting a restrikce
volnych okraju cipd a omezena
koaptace

Napéti sekundarnich chord vede k
seagull/hockey sign

Dislokace obou skupin papilarnich
svall, obvykle vice zadnich, proto
nejagresivnéjsi tethering P3

U zadniho IM — nejlépe patrny
tethering P3 — excentricky posteriorné,
lateralné orientovany jet

IM v povodni RIA — vice centralni jet,
globalni remodelace, tethering
difuznéji, centralni jet

ProdlouZeni a prolaps cipl vzacné

Ischemic LV
Distortion

Ischemic Mitral Regurgitation

Papillary
Muscle
Displacement

Mitral Valve
Tethering

Kron, Guidelines AATS, 2016
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