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Mitral Regurgitation 
Which of these circumstances does not represent a 

high-risk MR: 
-MVP with MR and LA volume 60 mL/m2 

-MVP with mid-late systolic MR and ERO 60 mm2 
-Bileaflet prolapse with regurgitant volume 60 mL 
-MVP-MR with end-systolic LV dimension 42 mm 

-MVP holosystolic MR and EF 56% 



Why are we interested in 
Mitral Regurgitation ? 
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Recognize the 
difference 
Functional/

OrganicMR   

What is the first task 
in patients with MR ? 



Mitral Regurgitation 
MR 

Serious Valve 
Lesions 

   Organic MR  

Valve Disease 
Ventricular consequences 

Structurally  
Normal Valve 

Functional MR 

Ventricular disease 
Valve consequences 







MR Assessment 
which disease? 





Mitral Regurgitation 
Patients with enlarged LV (≥60 mm) 

Organic MR Ischemic MR
RVol, mL 104±41 26±16

RF, % 58±12 29±14

ERO, mm2 71±32 19±13

EF, % 65±9 29±8



r = 0.75 cm MR Vel = 420 cm/sec 

ERO = 0.34 cm2  RVol = 46 mL 
Functional MR-Quantitation 
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FMR Management 
FMR is a low-volume, 

poor outcome MR, which 
has its own grading scale 

What to do ? 





Patients with CAD referred to 
CABG with moderate MR 

      with EF >30%, NYHA I-III 

Randomized 1/1 to 
CABG alone or CABG + Mitral repair 





Results 





The COAPT trial 
Truly FMR: EF:20-50%,  

Structurally Normal valve,  
Quantified FMR, Low-risk Intervention 
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Organic MR main determinant of 
outcome:  Mitral Valve Repair 

Organic  
MR 



MR: Mitral Valve Repair 

CP908602- 25 
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Mitral Regurgitation 
 

The Lesions 
•   Assess by 2D 
•   Display with 3D 
•   Define reparability based on  
- Mitral lesions and  
- Surgical abilities 

We know how to identify  

mitral lesions and  

valve reparability 

 

Am I too tough with  

3D Echo ? 



CP908602- 34 





3D Echo allows complete insonation of the Mitral Valve 





Anterior 
Leaflet 

Posterior 
Leaflet 

Deep Indentation 



Cleft-Like Indentations 
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Cleft-Like 
Indentations 





Multi-segment Prolapse 
+ 

Excess tissue 
= 

No CLI 

Single-segment Prolapse 
+ 

Tissue Paucity 
= 

Often CLI 



3D echo in MR 
1-An essential clinical tool during 
percutaneous interventions and 

surgical repair 
2-A unique physiologic tool to 
understand MV diseases and 

balance valve respect vs. resect 
3-But not the main instrument for 

clinical decision making 
How do we conduct 

Clinical Decision making ? 



Circulation 2010 



Is Voluminous Organic MR 
Severe for Outcome? 



Circulation,  
2006;113:2228 
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Study 
 

Ling, Flail 
 

MES, MR 
 

Mohty, Surg MVP 
 

Rosenhek, MR 

Asymptomatic MR 
Baseline Characteristics 

Age 
 

66±13 
 

63±14 
 

65±13 
 

56±14 

LV diast. Dia 
 

34±5 mm/m2 

 
Mod: 54±6 

Severe: 61±6 
62±9 

 
MVP: 56±6 

Flail: 30±4 mm/m2 

What is 
the impact  
of enrolling 
too young  
patients ?   





CHF 





Quantitation of MR  



ERO Calculation 
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Asymptomatic MR 
                                  Natural History 

P =0.03 
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ERO  
Predictor  

Of Outcome 



ERO  
Predictor  

Of Outcome 

Primum non-Nocere ? 
1-Voluminous MR is 

Severe 
2-Large ERO is a 
marker of poor 
clinical outcome 



Is Guideline-based 
management safe ? 

MR Management 

Primum non Nocere ? X 
Mitral Regurgitation: The guidelines 



What is the problem 
with waiting for 

Symptoms  
to operate ?  

Mitral Regurgitation 



 
 
 

Isolated MR 
(n=877) 

No Severe MR 
(n=347) 

Severe MR 
(n=540) 

No Symptoms 
n=103 

Symptoms 
n=437 

Intervention 
n=211 (48%) 

No Intervention 
n=226  (52%) 

NYHA I-II: 171 

NYHA III-IV: 266 

Angina: 168 

Severe Symptomatic MR 
The EuroHeart Survey  

 

Mirabel M et al Eur Heart J. 2007;28(11):1358-1365. 

What is  
“Watchful Waiting” ? 



What is “watchful waiting” ? 
Go on, I am watching ! 

Uh oh, Sorry, I was just waiting 



Waiting for symptoms 
is causing excess mortality 

even after surgery  



MR Postop. Outcome  
Long-term Survival 
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Mitral Regurgitation 
Overt LV Dysfunction 

EF <60% 
 

What is the problem with 
waiting for EF<60% to 

operate ?  
 





MR: LV Dysfunction 
The MIDA Study 

Above 60% 
Risk not  

decreased 

Below 60% 
risk grows  

precipitously 

Below 45% 
risk becomes  
considerable 



MR Postop. Outcome 
LV Function: Survival 
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even after surgery  



Mitral Regurgitation 
Overt LV Dysfunction 

LVS ≥ 40-45 mm 
 

What is the problem with  
waiting for 

LV ESD >40 mm to operate ?  
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Is it true that waiting for 
guideline-based indications leads to 

poor outcomes in the repair era?  
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Long-term survival 



Mitral Regurgitation 
Surgical Treatment ? 

MR 
Symptoms 

LV Dysfunction 
AF/PHTN 

Rescue Surgery 
Relieves pts but 

poor outcome 

Early 
Surgery 

Restorative Surgery 
No relief but  

restores life expectancy 



1-MR Severity 

We should do:  
- MR Rescue Surgery 

when we have to 
- MR Early Surgery with 
objective risk-markers  



 0 

10 

20 

30 

40 

50 

60 

C
ar

di
ac

 e
ve

nt
s 

ra
te

, %
 

0 1 2 3 4 5 Years 

ERO   1-19 mm2 
ERO 20-39 mm2 
ERO   ≥ 40 mm2 

P<0.01 

62±8 % 

40±7 % 

15±4 % 

Quantified MR 



   RVol  ERO 
   (mL)  (mm2) 
Grade I  <30  <20 
Grade II  30-44  20-29 
Grade III  45-59  30-39 
Grade IV  ≥60  ≥40 

Mitral Regurgitation 
Grading of Severity 

{

ASE  Grade 
 
Mild 
 
Moderate 
 
Severe 

Excess risk with ERO≥0.40 cm2 
is relieved by surgical repair  



Mid-Late Systolic MR 
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2-Left Atrium  

We should do:  
- MR Rescue Surgery 

when we have to 
- MR Early Surgery with 
objective risk-markers 





  0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

0 1 2 3 4 5 

Su
rv

iv
al
, 
% 

Years 

P < 0.0001 

84±4.8% 

53±8.6% 

90±3.1% 

      LA-index < 40 ml/m² 
      LA-index 40-59 ml/m² 
      LA-index ≥ 60 ml/m² 

 

Left Atrium in MR 
Overall Survival (Medical Management) 



Surgery Eliminates the risk associated  
with markedly enlarged LA (≥60 mL/m2) 

          Mortality               Cardiac Events 



MR Evaluation 
3-Other predictors? 

• SPAP 
• BNP 
• Ex testing 



Mitral Regurgitation 
A Strategy of Multiple Risk Predictors 

MR 
Risk Factors 

with excess risk post-op 

LV EF 
LV ESD 

Symptoms 
AFib. 

Pulm. HTN 

Risk Factors 
w/o excess risk post-op 

ERO 
LA enlargement 

BNP 
Functional Capacity 

LV ESD 36-39 mm 
SPAP 45-49 mmHg 



Early Surgery  
beneficial ?  

MR Management 



Offer Early Surgery to 
asymptomatic MR patients in 

Advanced repair centers: 
•  Low risk 

•  Excellent Doppler-Echo 
•  High repair rates 

•  High repair quality  

Asymptomatic MR 



MR due to Flail leaflets: Early surgery candidates 
No Heart failure symptoms, EF≥60, LVS<40mm 

RR    0.55     0.52 



MR due to Flail leaflets: Early surgery candidates 
No Heart failure symptoms, EF≥60, LVS<40mm 

RR    0.29     0.44 



Organic MR 
MR Evaluation 

 HF Symptoms 
LV Dysfunction 

AF 
PHTN 

Rescue  
Surgery 

No 
Risk-Factor 

Surgery Delayed 
FU frequent  

• LA ≥ 60 mL/m2 
•  LVS 36-39 mm 

•  SPAP 45-49 mmHg 
•  BNP activation 

• Reduced FC 
•  ERO ≥ 40 mm2  

Early 
Surgery 



-  Comprehensive assessment of lesions  
- Comprehensive LV, hemodynamic and 
LA assessment: direct MR consequences 
-BNP and exercise testing: Physiologic 
MR consequences 
- MR Quantitation should be the rule:  It 
defines superiorly severity, outcome and 
strategy for surgery/intervention 

MR Evaluation for 
therapeutic strategy 



Mitral Regurgitation 
Which of these circumstances does not represent a 

high-risk MR: 
-MVP with MR and LA volume 60 mL/m2 

-MVP with mid-late systolic MR and ERO 60 mm2 
-Bileaflet prolapse with regurgitant volume 60 mL 
-MVP-MR with end-systolic LV dimension 42 mm 

-MVP holosystolic MR and EF 56% 
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THANK 
YOU 


