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Mechanism of regurgitation

« Chordae and papillary muscles Annular dilatation and
elongation calcification
 Leaflet deformation, free edge ‘Chordal rupture

deformation (anomalous clefts)

1

Maisano F e Alfieri O, ctsnet.org



http://www.ctsnet.org/graphics/experts/Adult/MaisanoACET/fig2_large.jpg

Santana and Lamelas Cardiology in Review * Volume 18, Number 4, July/August 2010

FIGURE 1. Carpentier’s functional classification of mitral regurgitation. Type | is characterized by normal leaflet motion, with
the mitral regurgitation being caused by annular dilatation or leaflet perforation; type Il is caused by an increased leaflet mo-
tion such as leaflet prolapse, chordal rupture, or papillary muscle rupture; type llla has restricted leaflet motion caused by sub-
valvular fibrosis, and commissural fusion, as seen in patients with rheumatic heart disease; type lllb dysfunction has restricted
leaflet motion during systole, and is due to left ventricular enlargement and papillary muscle displacement. Reprinted with
permission from Am Heart Hosp J. 2006;4:261-268.°



FIGURE 2. Restricted leaflet motion. It is noticed in the cross
sectional view of the mitral valve that segments P3/P2 do
not coapt due to restricted motion of the leaflet. Type llib
dysfunction of Carpentier’s classification. Reprinted with per-
mission from Am Heart Hosp |. 2006:4:261-268.°

Santana and Lamelas Cardiology in Review = Volume 18, Number 4, July/August 2010



Randomized Ischemic Mitral Evaluation (RIME) Trial

Background: Functional Ischemic MR

Occurs in up to 40% of patients following

myocardial infarction.
Result of LV remodeling & dilatation.
Mitral valve tethered and pulled apart.

MR usually mild or moderate in severity.

Heart failure and death increased up to 3x.

Most have 3-vessel coronary artery disease,

benefit from CABG.



* Cardiomiopatias isquémica e dilatada

MR from Apical Tethering of Normal leaflets

Normal leaflet position Coaptation line

(for comparison) displaced Apically
1989




Heart Failure: Ischemic Cardiomyopathy
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Insuficiéncia Mitral Isquémica em
Paciente Candidato a CRM:
Intervir ou ndo? Plastia ou troca?

Insuficiéncia Mitral isquémica,
ou funcional, ou secundaria, é
uma doenga do ventriculo
esquerdo.

A estrutura da valva é normal.
Pode ser secundaria a FA e AE
dilatado.



6.2.1 Evaluation. Echocardiography is essential to establish the
diagnosis of secondary mitral regurgitation.

In secondary mitral regurgitation, lower thresholds have been proposed to define
severe mitral regurgitation compared with primary mitral regurgitation

[20mm2 for effective regurgitant orifice area (EROA) and

30 ml for regurgitant volume], owing to their association with

prognosis [135].

However, it is unclear if prognosis is independently

affected by mitral regurgitation compared with LV dysfunction.
So far, no survival benefit has been confirmed for reduction

of secondary mitral regurgitation.

ESC/EACTS Guidelines 2017
European Journal of Cardio-Thoracic Surgery 52 (2017) 616—664



For isolated mitral valve treatment (surgery or percutaneous
edge-to-edge repair) in secondary mitral regurgitation, thresholds
of severity of mitral reqgurgitation for intervention still need

to be validated in clinical trials.

The severity of secondary mitral

regurgitation should be reassessed after optimized medical treatment.
The severity of tricuspid regurgitation and RV size and

function should also be evaluated.

Secondary mitral regurgitation is a dynamic condition; echocardiographic
quantification of mitral regurgitation during exercise

may provide prognostic information of dynamic

characteristics.

Myocardial viability testing may be useful in patients
with ischaemic secondary mitral regurgitation who are
candidates for revascularization.

ESC/EACTS Guidelines 2017
European Journal of Cardio-Thoracic Surgery 52 (2017) 616—-664



Limitacoes da valvoplastia na IM Isquémica

e Alto indice de recidiva
e 28% retorno da IM em 6 meses

e Causa: dilatacao e remodelamento ventricular
com estiramento e perda de coaptacao

* |M isquémica é mais um problema ventricular
que valvular.

— Portanto, a fisiopatologia nao favorece a
intervencao direta sobre o aparelho valvar

Santana and Lamelas Cardiology in Review * Volume 18, Number 4, July/August 2010



FIGURE 4. Posterior mitral valve restoration. To
ameliorate posterior leaflet tethering and restore
normal distensibility an incision at the base of the
posterior leaflet is performed and the basal chor-
dae are cut. Then a plication of posterior mitral
annulus is performed. The leaflet is sutured reduc-
ing its size, and reinforced with Gore Tex strip or
a posterior annuloplasty band. Reprinted with
pem;igsion from Ann Thorac Surg. 2004;77:729 -
730.

Santana and Lamelas

Cardiology in Review * Volume 18, Mumber 4, July/August 2010
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PoSterlor

- Papillary muscle
£

Gorg-}ex tube

FIGURE 5. Papillary muscle sling. A 4-mm Gore-tex tube is
placed encircling the papillary muscles. The Gore-tex is
tightened to reduce the distance between the papillary mus-
cles. Repnnted with permission from Ann Thorac Surg. 2003;
75:809-811.%

Santana and Lamelas Cardiology in Review * Volume 18, Mumber 4, July/August 2010



FIGURE 6. Surgical relocation of
by posterior papillary muscle. Two 3-0
IV [0 Prolene sutures placed between the
‘ TRACTlON displaced PPM (posterior papillary
muscle) and the posterior base of
e % s I SUTU RE the mitral ring. The ascension of the
Y . A, PPM produces better coaptation of
: P2/P3 with the anterior valve. Re-
DlSPLACED PPM RELOCATED PPM printed with permission from Ann

Thorac Surg. 2002;122:600-601.%*

Santana and Lamelas Cardiology in Review * Volume 18, Mumber 4, July/August 2010



FIGURE 7. Infarct Plication. A, Sche-
matic representation of the akinetic
inferobasal segment with tethering
of the posterior leaflet. The sutures
are shown before tightening. B, Pli-
cation of the dyskinetic segment
with relocation of the posterior pap-
illary muscle. LA indicates Left atri-
um; LV, left ventricle; Ao, aorta;
IMR, ischemic mitral regurgitation;
PPM, posterior papillary muscle. Re-
printed with permission from | Tho-
rac Cardiovasc Surg. 2005;129:440—
442.%

relocated PPM

Santana and Lamelas Cardiology in Review * Volume 18, Mumber 4, July/August 2010



Santana and Lamelas

Cardiology in Review * Volume 18, Number 4, July/August 2010

FIGURE 8. Integrated overlapping
ventriculoplasty combined with
papillary muscle plication. The ex-
cluded septum can be overlapped
in cases of idiopathic dilated cardio-
myopathy because it might assist in
cardiac function, whereas in ischemic
cardiomyopathy the right marginal
incision is attached close to the suture
line to achieve its reinforcement and
hemostasis because the scarred sep-
tum might restrict the motion of the
left anterior wall if overlapped exten-
sively. Reprinted with permission from
J Thorac Cardiovasc Surg. 2004;127:
1221-1223.%¢

ICM




Cardiology in Review = Volume 18, Number 4, July/August 2010 Surgical Options of Ischemic Mitral Regurgitation

B FIGURE 9. A, Mitral complex remod-
eling (APM indicates anterior papillary
muscle; PPM, posterior papillary mus-
cle). B, Mitral complex remodeling
concept. (I) Functional mitral requrgi-

:> tation due to leaflet tethering
(MR=mitral regurgitation. (ll) Division
of secondary chords (*) restores con-
vexo-concave curvature of the ante-
() rior leaflet. () Undersized annulo-
plasty approximates the
ﬂ anteroposterior distance but increases
posterior leaflet tethering. (IV) Artifi-
cial chords of 5-0 Gore-Tex (W. L.
Gore & Associates, Flagstaff, AZ) su-
ture (x) to the anterior leaflet margin
replace divided secondary chords.
The 4-0 Gore-Tex relocation sutures
(y) between both papillary muscles
and posterior mitral annulus relocate
both papillary muscles in relation to
the mitral annulus, relieving anterior
and posterior leaflet tethering. Re-
printed with permission from Ann
() Thorac Surg. 2008;85:1820-1822.%7

R
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1608 CAPPABIANCA ET AL
“CUT AND TRANSFER” TECHNIQUE FOR ISCHEMIC MITRAL

Fig1. (A) Ischemic mitral regurgitation with
severe tethering of anterior and posterior
mitral leaflets. (B) “Cut-and-transfer” tech-
nique: reimplanting secondary chordae of the
anterior leaflet in primary position reduces
the restriction of the anterior leaflet.

Ann Thorac Surg
2013;96:1607-13




Influence of Mitral Resurgitation Repair on Survival in the Surgical Treatment for
Ischemic Heart Failure Trial

Deja et al
Assigned & treated MR
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Figure 3. Kaplan-Meier estimates of
death from any cause in patients with
moderate to severe mitral regurgitation
(MR) at baseline assigned to medical
therapy (MED) or MED and coronary
artery bypass grafting (CABG) who
received or did not receive mitral valve
procedures (A) and assigned and treated
with MED or MED with CABG alone or
MED with CABG and mitral valve proce-
dure (B). Cl indicates confidence interval;
MVR, mitral valve repair.

Circulation. 2012:125:2630-2648



Surgical Treatment of Moderate Ischemic
Mitral Regurgitation

nizado N=301 IM Moderada
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Figure 1. Time-to-Event Curves for the Composite End Point of Cardiac

or Cerebrovascular Events and Death, According to Treatment Group.

The composite end point of major adverse cardiac or cerebrovascular
events included death, stroke, subsequent mitral-valve (MV) surgery, hos-
pitalization for heart failure, and an increase of one or more classes in the
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Figure 2. NYHA Class and Death, According to Treatment Group.

The proportions of patients in each NYHA class are shown at baseline
and at 6 and 12 months; the proportions of patients who died are shown
at 6 and 12 months.

CONCLUSIONS: at 1 year, this trial did
not show a clinically meaningful

advantage of adding mitral-valve repair
to CABG.  Smith PK & CSTN. NEJM 2014




Mitral-Valve Repair versus Replacement
for Severe Ischemic Mitral Regurgitation
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Figure 2. Rates of New York Heart Association Class and Death at Baseline,
6 Months, and 12 Months.
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Figure 1. Rates of Death and the Composite Cardiac End Point.

The composite end point of the rate of major adverse cardiac or cerebro-
vascular events included death, stroke, subsequent mitral-valve (MV) sur-
gery, hospitalization for heart failure, and an increase in the New York
Heart Association class of 1 or more. Crosses indicate that patients’ data
were censored at that point.

Ensaio Clinico Randomizado
N=251

Mitral regurgitation recurrence
Repair = 32,6%
Replacement = 2,3% p<0.001

N Engl ] Med 2014;370:23-32.




Management and outcomes in patients with
moderate or severe functional mitral
regurgitation and severe left ventricular
dysfunction
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nadjusted Kaplan—Meier event-free survival estimates for treatment groups. Event-free survival rates across treatment groups. - Kaplan—Meier event-free survival estimates stratified by mitral valve surgery. Event-free survival rates across treatment groups.

Conclusion In patients with moderate or severe MR and severe LV dysfunction, mortality was substantial, and among those selected
for surgery, MV surgery, though performed in a small number of patients, was independently associated with higher
event-free survival.

Samad Z (Duke) et al. Eur Heart Journal 2015
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shown are the rates of death and a composite of major adverse cardiac and
cerebrovascular events (which were defined as death, stroke, subsequeant

mitral-vale surgery, hospitzlization for heart failure, or worsening Mew York
Haart Association class) among patients undergoing either corenary-artery

Michler RE, Smith PK, Parides MK, Ailawadi G, Thourani V, Moskowitz zi:fifgzirﬁri!nﬁ’-dﬂglam CABG plus mitrakvalve (M) repair. The tick marks
AJ et al. CTSN. N EnglJ Med 2016;374:1932-1941. S )
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Figure 3. Quakty-of-Life Scones.
Shown are the mean scores on the Madical Outcomes Study 12-Iterm Short-Form General Health Survey [SF-13) for
physical health (Panel A) and mental health (Paneal B) for patients undergoing either CABG alone or CABG plus mitral-
walve repair. The 5F-12 scale ranges from O to 100, with higher scores indicating better health. Panel C shows mean
scores on the Minnesota Living with Heart Failure questionnaire; scores can range from 0 to 105, with higher scores
indicating a lower quality of life. Panel D shows mean scores on the Duke Activity Status Index (DAS1), on which scores
range from 0 to 58, with higher scores indicating a better activity level. On these measures of guality of life, the only
significant befwesn-group difference was on the DASI [P=0.02).

Michler RE, Smith PK, Parides MK, Ailawadi G, Thourani V, Moskowitz AJ et al. CTSN.

Two-year outcomes of surgical treatment of moderate ischemic mitral regurgitation.
N EnglJ Med 2016;374:1932-1941.



European Heart Journal Advance Access published July 7, 2015

@ Eurcpean Heart Journal CURRENT OPINION

doi:10.1093/eurheartj/ehv322

Surgical and interventional management of mitral

valve regurgitation: a position statement from the

European Society of Cardiology Working Groups .

on Cardiovascular Surgery and Valvular Heart Executive su mmary
Disease

Summary statements: secondary mitral regurgitation

e Medical therapy is paramount in secondary MR.

e The role of surgery is controversial, particularly when
concomitant revascularization is not an -::*q::ti-::rn.1 owing to
significant operative mortality, high rates of recurrent MR, and
absence of proven survival benefit.**>*

e Percutaneous EE repair is a lower risk option to reduce
symptoms and induce reverse LV remodelling but commonly
associated with residual and recurrent MR. Thus, it should only
be considered in addition to optimal medical therapy (including
cardiac resynchronization where appropriate) in patients who
are symptomatic, fulfil anatomical criteria, and judged high-risk
or inoperable by the Heart Team.




Indiations for mitral valve intervention in chronic
secondary mitral regurgitation”

Recom memnda tions

Surgery B indicated inpatients with sewens
secondary mitral regungitstion undengang
CARG and LVEF =30%

Surgery should be conside edin sympto-
miatic patients wi th sevens secondary mitral
regurgitation, LVEF < 30% but with an optian
for revascularization and evidence of mypo-
carcial viability.

‘When revasculas ation & not indicated, sur-
gy my e consi dened in patents with
sesyere Secondary mitral regungitabon and
LVEF =3 (% s resmusin sypmplomatic des pite
aptimal medical management

CRT if inclicated] and have 2 bow sugical rsk

When revasoulad ation & notindicaied and
surgical fsk i not bow, & peroutaneous edge-
o-edge procedune may be considened in
[atients with sevwere sacomdany mitel wegur-
gitation and LVEF > 30% who remain sympio-
i despite optimal medical management
finchucing CRT if indicated) and who have a
suitabde valve morphology by echocandiog -
raphyy, avoidi ng futility.

In atients with sevens semndary mitral
regurgitsion and LVEF <3 0% who remain
symipiomatic despite optimal medical man-
agement finchuding CRT if i ndicated) and
wiho have no opiion for revascularization,
the Heart Team may consider a
perautansous edge-to-edge procedurne or
wahe surgery after canefull evahotionfor a
wentrioular skl device or heart transplant
acarding o individual patient
characterstio.

CARG: cononary artery bypess graffing. CRT: cardiae resynchronizaon
therapyy: LVEF: befi werdricular & edion frachion.

o geclion 6271 for quanification of sscondary mitel regurgitation,
which must abeays be periormed under aptimal teatment.

B ks of recommenda Bon.

vl ofeidence ESC/EACTS Guidelines / European Journal of Cardio-Thoracic Surgery Aug 2017



2014 AHA/ACC Guideline for the Management

of Patients With Valvular Heart Disease
CLASS |

2. Cardiac resynchronization therapy with biventricular pacing Is
recommended for symptomatic patients with chronic severe
secondary MR (stages B to D) who meet the indications for de-
vice therapy (446.447). (Level of Evidence: A)

Woall motion abnormalities are a common cause of |
chronic secondary MR, and their presence worsens the .
condition. The presence of conduction system abnormal-
ities, especially left bundle-branch block, causes disordered ||
LV contraction that exacerbates or 1s the primary cause of
wall motion abnormalities. Electrical resynchronization
may reduce or even eliminate wall motion abnormalities.
Cardiac resynchronization therapy may also improve LV
function and mitral valve closing force, which in turn leads
to a reduction in chronic secondary MR in some cases.
Thus, cardiac resynchronization therapy should be consid-
ered in symptomatic patients with chronic secondary MR
who meet the indications for device therapy as outlined in
the ACC/AHA guidelines for device-based therapy.

Supporting References: (446,447)

JACC Vol. 63, No. 22, 2014



Mitral Regurgitation

Class Ila

Class IIb

Primary MR Secondary MR

v y

Severe MR Progressive MR CAD Rx
Vena contracta >0.7 cm (stage B) HF Rx
RVol>60 mL Vena contracta <0.7 cm Consider CRT
RF >50% RVol <60 mL
ERO >0.4 cm’ RF <50%
LV dilation ERO <0.4 cm’
\I/ \J/ Symptomatic Asymptomatic| |Progressivel
Symptomatic Asymptomatic severe MR severe MR MR
(stage D) (stage C) (stage D) (stage C) (stage B)
0 7 l
LVEF 30% to <60% | |LVEF >60% and|| New onset AF or
LVEF >30% or LVESD >40 mm LVESD <40 mm ||PASP >50 mm Hg Persistent NYHA
(stage C2) (stage C1) (stage C1) class ITII-IV
symptoms
Likelihood of successful
N YES repair >95% and
Expected mortality <1%
\ITYESJ—NOE
MYV Surgery* MYV Surgery* MYV Repair T o MV Surgery* 5 oon e 3
Periodic Monitorin, Periodic Monitorin,
(Ib) @ (1la) & (1b) &

GUIDELINES AHA/ACC 2014
The Journal of Thoracic and Cardiovascular Surgery 2014 148, e1-e132DOI: (10.1016/j.jtcvs.2014.05.014)

Terms and Conditions
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Isolated Mitral Valve Surgery: The Society

of Thoracic Surgeons Adult Cardiac

Surgery Database Analysis

Degenerative Leaflet Prolapse
60.7%

Non-ischemic
Cardiomyopathy
2.9% Ischemic Disease

1.3%

GAMMIE ET AL
MITRAL VALVE SURGICAL OUTCOMES

Pure Annular Dilation
3.8%

HOCM
0.9%

Uncommon

Treated Endocarditis
5.1%

Rheumatic Disease
22.5%

Trauma
0.1%

Congenital
1.2%

Fig 3. Proportion of patients
undergoing isolated primary
mitral valve operations
(overall group) between 2011
and 2016 for each underlying
etiology of mitral valve dis-
ease. The proportions were
calculated from a subset of
patients with known etiology
(n = 60,185; unknown
etiology = 31%; 27,029 of
87,214 patients). (HOCM =
hypertrophic obstructive
cardiomyopathy.)

Ann Thorac Surg
2008 m:u-1



Isolated Mitral Valve Surgery: The Society
of Thoracic Surgeons Adult Cardiac
Surgery Database Analysis

Table 1. Hierarchical Assessment of Etiologies Underlying
Mitral Valve Disease and Proportion of Patients Undergoing
Isolated Primary Mitral Valve Repair or Replacement Within
Each Etiology Between 2011 and 2016

Patients Repair Replace

Etiology in = 87,214) (%) (%a)
Degenerative leaflet prolapse 36,554 82.7 173
Rheumatic disease 13,545 17.5 25
Endocarditis 3,085 48.1 519
Pure annular dilation 2,265 H4.9 15.1
Uncommon diseases 2219 h&.2 318
Nonischemic cardiomyopathy 1,731 f6.0 34.0
Ischemic disease 785 58.2 41.8
Unknown 27,029 67.0 33.0
GAMMIE ET AL Ann Thorac Surg

MITRAL VALVE SURGICAL OUTCOMES 2015m:m-1



CONCLUSOES

Insuf. Mitral isquémica é uma afeccao do VE e a estrutura de

folhetos e cordoalha é normal

Se leve a moderada, pode regredir com a revascularizacao
Se moderada a grave: intervir com plastia ou protese
Maior recidiva de regurgitacao se plastia

MitraClip é opcao em casos inoperaveis ou de alto risco

A correcao melhora funcao VE imediata e qualidade de vida
Se grave, ha evidéncias de melhor sobrevida se é tratada
Preferéncia bioproteses (idade e expectativa de vida)

v‘/
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