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Definicao:
- Fluxo retrégrado do VE paraa AE em sistole.

Epidemiologia:
* Entre as doengas valvulares mais comuns em paises

desenvolvidos;
* Representa =1/3 das doencas valvulares esquerdas
adquiridas.
Insuficiéncia mitral
[
v v
Primaria Secundaria/Funcional
' '
Compromisso ou destruicao de Valvula estruturalmente normal,
componentes do aparelho havendo defeito de coaptacao
valvular dos folhetos secundaria a outra
l patologia concomitante
Ex.: doenga reumatica ou l
mixomatosa, endocardite, rotura de Ex.: doenga cardiaca isquémica.
cordas ou musculos papilares. 2
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Valvula Mitral — Consideracoes Anatomicas

- 2 folhetos: A e P; 3 segmentos por folheto; Comissuras antero-lateral e postero-medial

- Abase do f. anterior esta adjacente ao anel valvular aértico entre a cuspide CE e NC

- O sistema de conducéo AV esta entre o trigono fibroso direito e a comissura medial da VM
- A artéria circunflexa circunda o anel mitral, junto a P1 e P2

- Seio coronario —relacéo estreita com P3

Noncoronary

Left coronary sinus sinus
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- chorda

tendinea

Intervalvular

trigone

) Posteromedial
Circumflex papillary
coronary muscle
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Anterolateral chorda
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Posterior leaflet
B

Coronary
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Insuficiéncia Mitral Funcional

Coaptacao Normal
Coaptacao simétrica dos folhetos
Profundidade de coaptacaoadequada (+—)
Comprimento de coaptacdo>5mm ()

Tenting e tethering dos folhetos
Deslocamento apical do aparelho
subvalvular da VM
Dilatacao do anel
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Insuficiéncia Mitral Funcional - Fisiopatologia

Etiologia: primariamente ventricular, (sem afetacdao das valvulas), de qualquer tipo, induzindo dilatacao do
ventriculo, nomeadamente: Cardiomiopatia Isquémica (IM secundaria isquémica), dilatada ou Idiopatica (IM

secunddria ndo isquémica).

Unico componente do Na presenca de uma valvula com folhetos e cordas
aparelho valvular afetado: je—— estruturalmente normais
anel (dilatagao). - Carpentier tipo Il1b(restri¢cdo) + | (dilatagdo do anel)

l

Afastamento dos musculos papilares = dilatacdo do anel mitral 2 | forcas oclusivas
valvulares = area central de deficiente coaptacdo = IM secundaria

A B | l
" Aumento de pressao e volume na AE
(I cronico da pré-carga)

Cuprcias
fendinzass

Dilatagdaoda AE

Aumento da PSAP e pds-carga VD,
volume e stress da parede VE

Wiisculo
antescl

szl
postaquémico
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Insuficiéncia Mitral Funcional - Fisiopatologia

Importancia do posicionamento dos musculos papilares

d) Leakage into
atrium

AlteracOes geométricas

+ .
Tethering de qualquer |:> IM Funcional

segmento do aparelhovalvular

No leakage

Papillary
muscles are

displaced due .
to dilation of N\

ventricle

Disfungao valvular mitral “vetor-dependente”
(relacionada com a direcdo da alteracdo de posicionamento dos musculos papilares)

De acordo com a geometriado tethering:l

Dois tipos de movimento sistolico restrito dos folhetos

v v
v' Padrdo assimétrico v' Padrdo simétrico
v Tethering predominantemente v Tethering predominantemente
posterior de ambos os folhetos apical
l Mais frequentemente em: l

EAM inferior/posterior EAM anterior 6
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Insuficiéncia Mitral Funcional - Fisiopatologia

Importancia do posicionamento dos musculos papilares

Tethering definition

Geometrical perturbance of mitral valve
without significant hemodynamic change

Asymmetric functional
mitral regurgitation (ischemic related)

PMs = papillary muscles
PLT =posterolateral tethering
APLT = apicolateral tethering 7
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Mitral Regurgitation

Redug¢do da impedancia total 200
da ejegao ventricular =)
I
Consequentemente E
£
Promove o esvaziamento ventricular precoce paraa AE 0,_-’ / f o
s 100 SR
Pelai /4 Apisai gy N
® A PP SIAREERIT 1 \
Lei de Laplace o ] B en|
> g HEs
0 T T T
Reducdo do stress de parede ventricular: 0 100 200

v Aumento do encurtamento do VE em sistole; LV Volume (ml)
v Aumento do volume de ejecdo, independentemente da pré-carga.

!

Preservacao das normais necessidades circulatdrias

I Pressdo na AE + { Pressdo sistdlica do VE = |, do volume regurgitante

Promove hipertensao pulmonar e IC.




Alteragdes ventriculares
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* Disfungao ventricular associada ao aumento do diametro telessistélico do VE, no entanto, com FE%

preservada.

Frequentemente esta disfungao so se revela apds a cirurgia para corregdao da IM, quando a FE%
diminui cerca de 10% no pds-operatdrio imediato.

*  Hipertrofia excéntrica - como consequéncia da sobrecarga cronica de volume.
. Isquemia miocardica ativa e assincronia.

- Alteragdes na sincronia da contractilidade segmentar
- Redugdo da fungao de esfincter do anel mitral

Normal TSV and FSV

Eccentric hypertrophy but normalised wall
stress

TTSV

Normal FSV

Normal heart Chronic compensated MR E Decompensated MR
Normal preload « T preload « 7 preload
Normal LA volume « T LA volume and pressure * TTLV volume
Normal LV volume and contractility * TLV volume « | contractility
Normal wall stress « T contractility o 17 wall stress
. .
.

LTSV
LFsv
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Insuficiéncia Mitral Funcional - Fisiopatologia

Pressdes nas cavidades <—— Forcas miocdrdicas +——> Morfologia cardiaca

— N

Principais alteracdes observadas:

v Dilata¢dodo anel

v/ Afastamento dos musculos papilares
v" Redugio das forcas oclusivas mitrais
v' Tenting da valvula mitral
v
v
v

Diminuicdao do volume de ejecao
Aumento da pressao e volume da AE
Aumento das pressdes venosas e
arteriais pulmonares

HVE excéntrica

®

Remodelagem ventricular /

DCM Heart Failure

y LV Dilation
Increased Pulmonary Vicious Cycle Annulus Enlargement
Pressures
Increased LI‘

Pressures

A

Papillary Muscle
Apical Displacement

‘k
LA Dilation ‘
Mitral

Regurgitation

10
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Intervencao”? Questdes essenciais:

* How severe is YHD?

* What is the aetiology of VHD?

Gravidade
Etiologia
* Are symptoms related to valvular disease? : _
Sintomatologia
* Are any signs present in asymptomatic patients that indicate a worse

outcome if the intervention is delayed?

* Does the patient have symptoms?

* What are the patient’s life expectancy® and expected quality of life?

Esperanca de

vida

* Do the expected benefits of intervention (versus spontaneous
outcome) outweigh its risks?

* What is the optimal treatment modality? Surgical valve replacement

Qualidade de
(mechanical or biological), surgical valve repair, or catheter Tratamentos vida
intervention? disponiveis
Desejos do
doente

11

* Are local resources (local experience and outcome data for a given
intervention) optimal for the planned intervention?

* What are the patient’s wishes?

©ESC 2017
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* [IMisquémicaem doentescomIC:

— Incidéncia de 50%

— Otimizacao terapéutica - melhoria significativa

Watanabe N. et al., Prog Cardiovasc Dis. 2017 Nov - Dec

Ildosos com IC sistélica — l Gravidadeda M ] —> | Mortalidade ao 12 ano

Preditor independente de mortalidade

l

Variaveis independentes:

e Diabetes mellitus
* |dade avangada

 Maior volume telediastolico do VE 1

Schmitto JD et al., Cardiol Rev. 2010 Nov-Dec
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Prognaostico:

e Durantea PClI:

— 11,748 individuos

17% 10% 6%

e RCTsdetrombodlise apds EAM:

IM ligeira/moderada -

52% 22% 11%

* IM funcional (~3,5 anos ap6s EAM):

— P mortalidade cardiovascular

— ‘M mortalidade por IC

Schmitto JD et al., Cardiol Rev. 2010 Nov-Dec

13
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SVAo Isolada vs. SVAo + Plastia VM

s isolated aortic valve replacement LU
PS matching sufflc!ent to Freat concqmupant moderate
functional mitral regurgitation? A
* n=330 SVAo propensity-matched analysis
. Robert A. Sorabella, Anna Olds, Halit Yerebakan, Dua Hassan, Michael A. Borger, Michael Argenziano,
b n=330 SVAO + p|aStIa M Craig ; Sr;ith and Isaac Georg;' tSorabela eral-burr:lofCﬂ'mtAfhomicS/?":eryg(zons\)/llm e

1.0- 1.0
0.8+ 0.8
R ®
E S
s 0.6- = Z 0.6
A A
e | . 2
‘—3 0.4+ log rank p < 0.001 L § 04-logrankp=0.02  Ceeeeeeeeaaaa.
E E
v 3
0.2 # atrisk 0.2+ # at risk
NoMR: 1826 1129 657 206 85 NoMR: 330 178 74 27 7
MR 330 170 75 25 9 MR: 330 170 75 F 9
0.07 0.0
T T T T T T T T T T
0 3 6 9 12 0 3 6 9 12
Years Years

SVAo isolada |, sobrevida 14
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IM secundaria moderada:
CRM isolada vs. CRM + plastia VM

RCT, 7 centros

CRM eletiva + IM isquémica mod. + FE >30%

n=39-RMiisolada

n= 34 - RM + plastia VM
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Valvular Heart Disease

Coronary Artery Bypass Surgery With or Without Mitral
Valve Annuloplasty in Moderate Functional Ischemic
Mitral Regurgitation
Final Results of the Randomized Ischemic Mitral Evaluation (RIME) Trial

(Circulation. 2012;126:2502-2510.)

Outcome primario: capacidade funcional e remodelagem VE

Table 3. Study End Points at 1 Year

Follow-up interrompido 12 ano = andlise interina

L
CABG (n=32) CABG+MVR (n=27) *
End Points Baseline 1 Year A Baseline 1 Year A P Value*
Primary end point )
Peak VO,, ml/kg/min 15133 15.9+25 0.8+29 14.8+3.2 18129 3323 <0.001
Secondary end points
LV ESVI, mI/m?t 71.8+16.1 67.4+20.4 —4.4+17.4 78.4+26.5 56.2+14.9 —22.2+25.6 0.002
MR volume, ml/beatt 31.9+14.8 22.7+14.6 —9.2+19.1 35.4+24.0 7.2+35 —28.2+24.6 0.001
BNP (pg/ml) 681.4+197.3 286.7+132.0 —394.7+2136 7481+1583 190.7=117.8 —557.4+1829 0.003

15



IM funcional moderada:
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ORIGINAL ARTICLE

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

N Engl) Med 2016;374:1932-41.

Follow-up: 1, 6, 12 e 24 meses

Outcome primario: remodelagem VE (LVESVI)

Outcomes secundarios: mortalidade, MACCE (incluindo Cir VM, IC), recorréncia IMi, QoL, reinternamento

12 ano

* Sem diferencas entre RM isolada versus RM + plastia

* IM moderada ou grave foi mais comum no grupo RM isolada (31% vs. 11,2%, p<0,001)
* Auséncia de vantagem clinica significativa no grupo com plastia VM

Remodelagem VE
MACCE

16
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ORIGINAL ARTICLE

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

N Engl) Med 2016;374:1932-41.

22 ano — Recorrénciade IM

* IM moderada 2> ™ RMisolada - 43% vs. 14,8%, p=0,004

* IM graveou reintervengdo na VM 2> ™ RMisolada = 11,4% vs. 3,5%

22 ano— Remodelagemreversa

RMisolada = RM + Plastia VM

RM isolada: dts. sem IM mod-grave persistente * remodelagem reversa vs. dts. com |IM persistente

(LVESVI 36,3£15,1 e 47,8+20,8, p<0,001)
RM + plastia VM: dts sem IM mod-grave persistente > remodelagem reversa vs. dts com |IM

persistente (LVESVI 40,9+20,6 e 51,7+19,6, p=0,02)

17
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IM secundaria moderada:
CRM isolada vs. CRM + plastia VM

ORIGINAL ARTICLE

Two-Year Outcomes of Surgical Treatment

22 ano — wall-motion index of Moderate Ischemic Mitral Regurgitation
Melhoria significativamente superior nos N Engl) Med 2016;374:1932-41.
A No Mod or Severe Reg i
individuos sem recorréncia de IM mod-grave — o )

7 (1.64)

16,51'20,1% VsS. 7,4i16,7%, p=0,008 (141) 13 (1.91)

(L so)

7 (1.34) 7(135)

6
13 asy B2 12 (1 71)

13 (L66) 1z (1 se)

(1 73) 17 (1.94) (IM) 17 (1.60) 17 (1.48) (1 94)
3 (164) 15 (184) 15 (1.46) 15(134)
(1.66) (m)
10 (2 48) 10 (1 28) 10 (1.72)
4(1.94)
Revascularizagdo efetiva > melhoria na Mean WallMotion 19201 L7205 "y
Index
funcdo VE global = fator importante na A —
determinagao de recidiva de IM “““""e

7(13;)
ﬁ 13 (153) 156) ﬁ 13 (1.40) (144) @uam ) (1422)(167
Ju 17 (1.58) 17 (137) (1 “) 737 ] ( 93)
3 (uo) 15 (149)
ey @ .41) o 47) (z )

Mean Wall-Motion  1.8:0.5 1.6:0.4 1.6:0.4

Index 1 8
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CRM isolada vs. CRM + plastia VM

22 ano — Mortalidade e MACCE
RM isolada = RM + plastia VM
A Death
100+ .
Hazard ratio, 0.90 (95% Cl, 0.45-1.83)
904 P=0.78
80
70
R 601
1]
c 50
2
5 40
30
20
104 CABG alone a—
0_F=£ : CABG+IMV repair : ;
0 6 12 18 24
Month
No. at Risk
CABG alone 151 138 132 117 66
CABG+MV repair 150 142 136 126 80

‘ ORIGINAL ARTICLE

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

N Engl) Med 2016;374:1932-41.

B Major Adverse Cardiac or Cerebrovascular Event

1004 Hazard ratio, 0.89 (95% Cl, 0.60-1.34)
9019 p=0.58

80
70
60—
50
40+
30

Patients (%)

CABG
204 alone

10
CABG+MV repair
0 I I 1 I
0 6 12 18 24

Month

No. at Risk
CABG alone 151 121 113 96 53
CABG+MV repair 150 123 117 106 64

19
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CRM isolada vs. CRM + plastia VM

A SF-12 Physical Health

B SF-12 Mental Health

‘ ORIGINAL ARTICLE

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

60- P_0.73 60- P_0.13 N Engl ] Med 2016;374:1932-41.
CABG alone
CABG+MV repair ———
3

2 404 CABG alone @ 404
§ /- § CABG+MV repair
§ §
s s

20+ 20- ° . .

22 ano — Qualidade de vida
CRM isolada = CRM + plastia VM
C T T T T C T T T T
0 6 12 24 0 6 12 24 . L.
Month Month CRM + plastia: T Duke Activity Status Index
C Minnesota Living with Heart Failure D DAsI

609 P=032 609 P=0.02
® 404 ® 404
3 3
w w
§ § CABG+MV repair
s CABG alone s

207 CABG+MV repair 207 CABG alone

0 T T T T 0 T T T T 20
0 6 12 24 0 6 12 24

Month
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ORIGINAL ARTICLE

* |IM funcional grave com ou sem RM: Two-Year Outcomgs ofSurgwal Trgatment
of Severe Ischemic Mitral Regurgitation

N Engl ) Med 2016;374:344-53.
*  Follow-up: 1, 6, 12 e 24 meses

*  Outcome primario: remodelagem VE (LVESVI)
Outcomes secundarios: mortalidade, MACCE (incluindo Cir VM, IC), recorréncia IMi, QolL, reinternamento

22 ano— Remodelagem VE

+ Plastia VM - LVESVI: 526 + 27.7 mi/m? = A -9.0 mi/m? Melhoria significativa e semelhante nos 2

grupos

e SVM = LVESVI: 60,6 £39,0 ml/m?2 2 A-6,5 ml/m?

A Death B Composite Cardiac End Point

cn

30~

CONCLUSIONS

We observed no significant difference in left ventricular reverse remodeling or sur-
vival at 12 months between patients who underwent mitral-valve repair and those who
underwent mitral-valve replacement. Replacement provided a more durable correction
of mitral regurgitation, but there was no significant between-group difference in
clinical outcomes. (Funded by the National Institutes of Health and the Canadian In-
stitutes of Health; ClinicalTrials.gov number, NCT00807040.)

No. at Risk No. at Risk

MV repair 126 116 114 109 106 MV repair 126 105 100 90 87 2 1
MV replacement 125 109 104 103 101 MV replacement 125 96 90 83 86



IM secundaria grave:

Plastia vs. Substituicado VM

Metanadlise 2018, Medicine
n=1993

Plastia VM | mortalidade precoce J525%4 .. c

Plastia VM 1 recidiva

repair replacement

Silberman 008 3 3 0 12
Micovic 2008 1 81 0 47
Chan 2011 16 63 1 62
De Bonis 2012 18 65 4 37
Roshanali 2013 0 24 1 23
Total (95% CI) 268 181
Total events ar 6

Heterogeneity: Chi*=5.11, df= 4 (P= 0.28), F= 22%
Test for overall effect Z= 3.42 (P = 0.0008)

9.2%

8.6%
10.6%
50.9%
20.7%

100.0%

MVR
or 0 o, S We|

1.1.1 Observational studies
Cohn 1995 g o4 5 66 75%
Grossi 2001 15 152 14 71 229%
Silberman 2006 3 38 2 14 36%
Bonacchi 2006 2 36 3 18 50%
Micovic 2008 5 86 5 52 78%
Qiu 2010 3 112 4 106 53%
Maltais 2011 16 302 5 B85 98%
Chan 2011 2 B85 3 65 39%
De Bonis 2012 2 85 6 47 100%
Roshanali 2013 7 N 3 26 34%
Ljubacey 2013 4 34 4 41 4.3%

5 98 5 28 98%

1133 609 93.4%

Total events 73 59
Heterogeneity: Chi*= 1087, df= 11 (P= 0.45); F=0%
Teslt for overall effect Z= 2.54 (P=0.01)
1.1.2RCT
Acker 2014 2 126 5 125 66%
Subtotal (95% CI) 126 125 6.6%
Total events 2 5
Heterogeneity: Not applicable
Test for overall eflect Z=1.12 (P = 0.26)
Total (95% C1) 1259 734 100.0%
Total events 75 64

Heterogeneity. Ch*=11.14, df=12 (P= 0.52), F=0%
Test for overall effect Z= 2.74 (P = 0.006)

Odds Ratio
-H, Fixed, 95% C

1.08 [0.34, 3.40]
0.45(0.20, 0.98]
0.51 [0.08, 3.46]
0.29 (0.04, 1.95]
0.58[0.18, 2.11]
0.70[0.15, 3.21]
0.90 (0.32, 2.52]
0.66 (0.1, 4.08]
0.16 (0.03, 0.85]
2.24[0.51,8.71]
1.23(0.28, 5.35]
0.25[0.07, 0.93]
0.62[0.43, 0.90]

0.39(0.07, 2.03]
0.39[0.07, 2.03]

0.61[0.43, 0.87]

Testfor subaroun difierences: Chi*= 0.30. dfr=1 (P=0.58). *=0%
Figure 2. Mitral valve repair versus mitral valve replacement on perioperative mortality.

[0.13,55.95] 2006

2,69
1.77(0.07, 44.33] 2008

10.06 [2.43,149.45] 2011 — b
3.16(0.98,10.19] 2012 —
0.31[0.01,7.91] 2013
1.09[1.82,9.19] -

0.01

0.1 10
Favours MVP Favours MVR

Figure 8. Mitral valve repair versus mitral valve replacement on mitral regurgitation recurrence during follow-up.
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Odds Ratio
95% Cl

P

-

0.1

T

2 5 10

Favours MVP Favours MVR
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Preditores pré-operatorios de recorréncia da IM apds anuloplastia restritiva

auséncia de dilatacaoanular

DVETD > 65 mm

angulo f. posterior >45°

angulo f. anterior distal > 25°

area tenting sistolica > 2,5 cm?

profundidade coaptagao> 10 mm

distancia inter-musculos papilares em TS > 20 mm
indice de esfericidade sistodlico > 0,7

aneurisma/discinésia basal
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Viabilidade miocardica significativa 2 preditor de bons resultados apds plastia combinada com CRM

23
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IM Funcional

* Na insuficiéncia mitral moderada em meu entender a evidéncia favorece a plastia mitral concomitante

com a cirurgia derevascularizacao do miocardio.

* Na insuficiéncia mitral grave o tipo de intervencao sobre esta valvula deve ser ajustada ao perfil do

doente de acordo com os preditores conhecidos do risco de recorréncia.

* Ponderarinterveng¢des concomitantes que favorecamaremodelagemreversa.

24



