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Mitral Valve –

What are we up to???
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Patient History

49 yo male with two years of 

progressive exercise intolerance, 

NYHA CLASS I

Came to care because twin 

brother required a mitral valve 

replacement one year prior

Echo Severe mitral 

regurgitation with EF 71%



Prevalence of Mitral Valve Disease

Nkomo, et al. Lancet. 2006; 368: 1007
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• Over 4 million people have significant MR

• Annual incidence of 250,000 new cases

• Approximately 50,000 Mitral Valve Surgeries annually in 

the United States

Prevalence of Mitral Valve Disease







Stages of Valvular Heart Disease

Stage Definition

A Risk of valve disease

B Mild - moderate asymptomatic disease

C Severe valve disease but asymptomatic               

C1: Normal LV function 

C2: Depressed LV function

D Severe, symptomatic valve disease



Mitral Regurgitation is Classified into 2 Types

MR occurs when the mitral valve fails to close completely,                                
causing blood flow to move backward into the left atrium

PRIMARY
VALVE 

ABNORMALITY

• Leaflets 
• Subvalvular apparatus
• Chordae and papillary muscles

SECONDARY
LEFT VENTRICLE

DILATION

• Leaflet tethering 
• Mitral annular dilation
• Incomplete coaptation of the 

mitral valve

1.Mayo Clinic Staff. Mitral valve regurgitation: symptoms and causes. The Mayo Clinic. http://www.mayoclinic.org/diseases-

conditions/mitral-valve-regurgitation/symptoms-causes/dxc-20121850. Published March 22, 2016. Accessed July 28, 2016



Mitral Regurgitation

Primary MR: Primary Valve Disease

Secondary MR: Primary Myocardial Disease

Degenerative

Functional



Mitral Regurgitation

Primary MR: Primary Valve Disease

Secondary MR: Primary Myocardial Disease

Primary MR: Primary Valve Disease



Diagnosis of Severe Mitral Regurgitation by Echo

Quantitative Measures Specific Criteria*

EROA ≥0.4 cm2

Regurgitant volume ≥60 ml

Regurgitant fraction ≥50%

Flail leaflet

Vena Contracta width ≥0.7 cm

PISA radius ≥1.0 cm 

Central large jet >50% of left atrial area

Pulmonary vein systolic flow reversal

Enlarged LV with normal function

*Definitely severe if ≥4 specific criteria



Indications for mitral valve surgery 

for degenerative MR

Symptoms/60/50/40



Indications for mitral valve surgery 

for degenerative MR

Symptoms

EF <60%

PASP >50

LVESD >40mm

Atrial Fibrillation



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Symptoms



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Asymptomatic patients Symptoms



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Asymptomatic patients

LV Systolic Dysfunction

Symptoms

EF <60%



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Asymptomatic patients

LV Systolic Dysfunction

Pulmonary Hypertension

Symptoms

EF <60%

PASP >50



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Asymptomatic patients

LV Systolic Dysfunction

Pulmonary Hypertension

LV end systolic dimension

Symptoms

EF <60%

PASP >50

LVESD >40mm



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Asymptomatic patients

LV Systolic Dysfunction

Pulmonary Hypertension

LV end systolic dimension

Atrial Fibrillation

Symptoms

EF <60%

PASP >50

LVESD >40mm

Atrial Fibrillation





MV Repair for 

degenerative MR 

restores 

lifespan to normal 



MV repair returns life 

span to normal except 

in patients with 

symptoms at rest and 

impaired left ventricular 

function!



Indications for mitral valve surgery 

for degenerative MR

Symptomatic patients

Asymptomatic patients

LV Systolic Dysfunction

Pulmonary Hypertension

LV end systolic dimension

Atrial Fibrillation

Normal LV Function, repair possible?

Symptoms

EF <60%

PASP >50

LVESD >40mm

Atrial Fibrillation

Normal LV Function, repair possible?



Indications for Mitral Valve Repair
Asymptomatic Primary MR

Class II

Chronic severe MR

Preserved LV Function

Experienced surgical center

Likelihood of repair >95%



Indications for Mitral Valve Repair
Asymptomatic Primary MR

Class II

Class I

Chronic severe MR

Preserved LV Function

Experienced surgical center

Likelihood of repair >95%

Repair is better than 

replacement

Patients should be referred to 

a center experienced in repair



20% mortality 9 vs 16 years!

Patients < 65 years

: MIDA (Mitral Regurgitation International Database) 



Patients 65 - 74 years

50% mortality 12 vs 17 years!

: MIDA (Mitral Regurgitation International Database) 



Patients >75 years

: MIDA (Mitral Regurgitation International Database) 

50% mortality 7.5 vs 10 years!



Mitral valve repair is 

superior to mitral valve 

replacement

Patients live longer 

when the mitral valve is 

repaired



Patient History

49 yo male with two years of 

progressive exercise intolerance, 

NYHA CLASS I











Mitral Valve Repair for Degenerative 

MR

Symptoms

EF <60%

PASP >50

LVESD >40mm

Atrial Fibrillation

Long term results are 

improved when referred for 

repair before symptoms

Mitral repair offers 

significant improval in 

survival vs replacement



What about 

non-surgical

options???



Transcatheter MV repair

MitraClip

• Based on a surgical approach 
wherein the anterior leaflet and 
posterior leaflet are mechanically 
coapted

• Transseptal access via right 
transfemoral venous approach





Indications for transcatheter MV repair

Chronic severe MR 

Severely symptomatic 

Prohibited surgical risk 

Reasonable life expectancy

Primary MR: Primary Valve Disease





EVEREST II – 5 Year Results
Freedom from Death, reoperation or MV surgery



EVEREST II – 5 Year Results
Freedom from MV Surgery or Reoperation



EVEREST II – 5 Year Results
Freedom from MV surgery or reoperation after 6 months



TMVR in prohibitive surgical risk patients is associated with 
safety and good clinical outcomes, including decreases in 
rehospitalization, functional improvements, and favorable 
ventricular remodeling, at 1 year. 

J Am Coll Cardiol 2014;64:182–92



EVEREST Realism High Risk

Characteristic
Prohibitive Risk 

DMR

N = 127

Age (mean ± SD) 82 ± 9 years

Patients over 75 years of age 84%

Male Gender 55%

Coronary Artery Disease 73%

Prior Myocardial Infarction 24%

Previous Cardiovascular Surgery 48%

Atrial Fibrillation History 71%

Prior Stroke 10%

Diabetes 30%

Moderate to Severe Renal Disease 28%

Chronic Obstructive Pulmonary Disease 32%

STS Mortality Risk (mean ± SD) [v2.73, 
replacement]

13.2 ± 7.3%

SF-36 QoL Physical Component Score (mean 
± SD)

32.0 ± 8.7

SF-36 QoL Mental Component Score (mean ±
SD)

46.1 ± 12.5 



Post-Procedural and Discharge Results
Prohibitive Risk 

DMR

N = 127

Post-Procedural (mean ± SD)

ICU/CCU duration 1.4 ± 1.8 days

Length of hospital stay 2.9 ± 3.1 days

Discharge MR, (%)

MR ≤ 2+ at Discharge 82%

MR ≤ 1+ at Discharge 54%

Discharged home, (%) 87%

EVEREST Realism High Risk



Feldman T. EuroPCR 2018

5-year MR

EVEREST Realism High Risk

Freedom from all cause mortality





P<0.001

Post-operative data

Acute residual MR



1-year survival

97.6% (94.0-99.0)

MitraClip

95.3% (92.1-97.2)

Surgery



5-year survival

34.5% (22.9-46.4)

MitraClip

82.2% (75.5-87.2)

Surgery



Follow-up: > 2+ MR

36.9%

3.9%

Longitudinal MR evolution over 5 years



Residual moderate MR is a strong predictor

of mortality after MitraClip



Mitraclip vs Surgery for DMR

• In degenerative MR Mitra Clip is the 

preferred choice in high risk patients 



Mitraclip vs Surgery for DMR

• MitraClip is associated with reduced 

acute morbidity and improved short-

term survival compared to surgery in 

elderly pts with DMR



Mitraclip vs Surgery for DMR

• Surgery is the preferred treatment in 

low and intermediate risk patients 

with DMR



Mitraclip vs Surgery for DMR

• In low-intermediate risk elderly pts, 

the decision is strongly influenced by 

the ability to achieve optimal 

correction of MR using the MitraClip.



Mitral Regurgitation

Primary MR: Primary Valve Disease

Secondary MR: Primary Myocardial DiseaseSecondary MR: Primary Myocardial Disease



Two RCTS on device treatment of SMR 

Reported Primary Results in 2018
MITRACLIPTM+GDMT AGAINST GDMT FOR HF PATIENTS WITH SECONDARY MR

• COAPTTM

– MR severity defined per ACC/ASE guidelines

– Sponsored by Abbott, for label expansion for 

symptomatic secondary MR ≥3+

• Mitra-FR
– MR severity defined per European guidelines

– Funded by French government, for MitraClip

reimbursement for secondary MR 

Obadia JF et al. NEJM 2018  

Stone GW et al. NEJM 2018 



The MITRA-FR Trial

Primary endpoint: Freedom from death or HF hospitalizations through 12 months

Randomize 1:1
at 37 French centers

MT alone
N=152

MitraClipTM + MT
N=152

Obadia JF et al. NEJM 2018 



Primary Composite Endpoint

• All-Cause Death

• Unplanned rehospitalization for HF

Obadia JF et al. NEJM 2018 
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The COAPT™ Trial

Randomize 1:1*

GDMT alone
N=305

MitraClip™ + GDMT
N=305

*Stratified by cardiomyopathy etiology 

(ischemic vs. non-ischemic) and site

Stone GW et al. NEJM 2018

CARDIOVASCULAR OUTCOMES ASSESSMENT OF THE MITRACLIP 
PERCUTANEOUS THERAPY FOR HEART FAILURE PATIENTS WITH FUNCTIONAL 

MITRAL REGURGITATION



Primary Effectiveness Endpoint
ALL HOSPITALIZATIONS FOR HF WITHIN 24 MONTHS

HR (95% CI] =

0.53 [0.40-0.70]

P<0.001
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Time After Randomization (Months)

MitraClip 302 286 269 253 236 191 178 161 124

GDMT 312 294 271 245 219 176 145 121 88

No. at Risk:

Median [25%, 75%] FU
= 19.1 [11.9, 24.0] mos

Stone GW et al. NEJM 2018 



HR (95% CI] =

0.62 [0.46-0.82]

P<0.001
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Time After Randomization (Months)

MitraClip + GDMT 302 286 269 253 236 191 178 161 124

GDMT Alone 312 294 271 245 219 176 145 121 88

No. at Risk:

Stone GW et al. NEJM 2018 

Primary Effectiveness 
SURVIVAL



Indications for transcatheter MV repair

Symptomatic moderate to 

severe secondary MR

LVEF 20 - 50%

left ventricular end systolic 

dimension (LVESD) ≤70 mm

Symptoms persist despite 

GDMT

Secondary MR: Functional Valve Disease



Mitral Valve

What’s New???



BIG MAC



BIG MAC









Percutaneous Mitral Valve Replacement 

Tendyne





Summit Clinical Trial 

Design

• Randomized Cohort

• Non-Randomized Cohort 

• Mitral Annular Calcification (MAC) Cohort



Summit Clinical Trial 

Inclusion Criteria:

• Symptomatic, moderate-to-severe or severe mitral regurgitation, or 

severe mitral annular calcification (MAC)

• NYHA Functional Classification ≥ II (if Class IV, patient must be 

ambulatory)

• The local site heart team determines that the subject has been 

adequately treated per applicable standards



• Left ventricular ejection fraction < 25%

• Left ventricular end diastolic diameter > 7.0 cm

• Prior surgical or interventional treatment of mitral valve involving implantation of prosthetic 

material

• Severe tricuspid regurgitation or any tricuspid valve disease requiring surgery or transcatheter 

intervention

• Subject undergoing hemodialysis due to chronic renal failure

• life expectancy of less than 12 months

Summit Clinical Trial 

Exclusion Criteria:



Edwards Cardioband



Edwards Pascal



Valcare Amend Ring



Coronary Sinus Annuloplasty



Harpoon Neochords



THANK YOU!









SURVIVAL FOLLOWING AVR



Survival Following Mitral Valve Replacement

40-49 years 50-69 years 70-79 years



• Lower operative risk than mitral 

replacement

• Improved left ventricle function – less 

heart failure

• Freedom from valve complications –

infections, embolism

• No need for anticoagulation

Mitral Valve Repair 



Mitral Valve Repair Techniques



Minimally Invasive Mitral Valve repair

• More rapid recovery

• Less pain

• less need for blood transfusions

• More cosmetically appealing

• More quick return to work and full activity





Minimally Invasive Mitral Valve Repair



Minimally Invasive Mitral Valve repair

• More rapid recovery

• Less pain

• Less need for blood transfusions

• More cosmetically appealing

• More quick return to work and full activity



Questions & Answers

Discussion



Thank you


