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Secondary Mitral Regurgitation  



Case (1) 

         78 years old addressed for mitral surgery  

 

 History of dilated cardiomyopathy, no CAD 

 Increasing SOB, the patient is in NYHA class III 

 Treatment ACE inhibitors, BB, Aspirin, Loop diuretics, spironolactone 

 

 The cardiologist of the patient performed an echocardiography 

showing a secondary MR and measured an EROA 25 mm2 and RV 30 

ml 

 

 He send the patient for an operation. Euroscore is 28 

 

 

 



Case (2) 



Case (3) 

 The surgeon is absent and due to the borderline euroscore, the patient 

is addressed to the interventional cardiologist for a mitral clip 

 

 The patient denied any intervention because of a pulmonary 

surinfection of his COPD 

 

 A Chest X-ray revealed pulmonary neoplasia 

 

 He died one month later due to fulminant generalisation and multiple 

metastasis 



Guidelines 2007 Definition  



Guidelines 2012 Definition 



Heart Valve Clinics 



The “Heart Team”: Fantastic 4 



The seven questions of the 4F 

 1. Is the valvular heart disease severe?  

 

 2. Does the patient have symptoms?  

 

 3. Are the symptoms related to valvular heart disease?  

 

 4. What are patient life expectancy and likely quality of life in the future?

  

 

 5. Do the benefits of the intervention outweigh its likely risks (compared to 

the natural evolution of the disease)?  

 

 6. What are the patients wishes and expectations?  

 

 7. Are local resources adequate for the intervention?  

 



Euroscore oudated 

> 2002 

1997-2001 

1994-97 



Comorbidities / Life expectancy/ Wish 

 The surgeon is absent and due to the borderline euroscore, the patient 

is addressed to the interventional cardiologist for a mitral clip 

 

 The patient denied any intervention because of a pulmonary 

surinfection of his COPD 

 

 A Chest X-ray revealed pulmonary neoplasia 

 

 He died one month later due to fulminant generalisation and multiple 

metastasis 



Consensus decision-making 

 Cardiologists, imaging experts, interventional cardiac 

surgeons, and anesthesiologists: the “heart team” 

 

 Less importance to surgical risk scores (EuroSCORE or STS 

[Society of Thoracic Surgeons]), which are increasingly 

challenged because of their tendency to overestimate risk, 

especially in severe cases.  

 

 Problem with intermediate scores but a lot of co-morbidities 



Echocardiography : quantification 

         78 years old addressed for mitral surgery  

 

 History of dilated cardiomyopathy, no CAD 

 Increasing SOB, the patient is in class III 

 Treatment ACE inhibitors, BB, Aspirin, Loop diuretics, spironolacone 

 

 The cardiologist of the patient performed an echocardiography and 

measured an ERO 25 mm2 and RV 30 ml 

 

 He send the patient for an operation. Euroscore is 28 

 

 

 



Echocardiography not a single measure 

Lancellotti et al  , EACVI J 2013 



Specific questions in secondary MR 



Symmetric vs Asymmetric Tethering 



Secondary MR: New Technologies – 3D 

• Accuracy  

• Fewer assumptions, post-processing capability 

• Reproducibility 

• Fewer measurements, automation 

 

• Quantitative 3D methods 

• Proximal isovelocity surface area 

• Vena contracta area 

• Anatomical regurgitant orifice area 

• Volumetric method/Stroke volume 

 

 

 



Normal leaflets, Annular dilation, LV dilation + spherical + Altered geometry + PMs 

displacement + WM abnormalities 

Secondary MR: New Technologies 



 Elliptical orifice geometry 

underestimates 2D EROA by 0.1 cm2 

relative to 3D VCA 

L/S > 1.5 (Asymmetric ERO) 

Zeng et al Circ Imag Imag 2011 

Central MR Eccentric MR 

Underestimation of ROA by the 2D PISA 



 Radius measure : RV= 2 π r2 x V 

Quaini A Cardiovasc Eng Technol. 2011 Jun;2(2):77-89 



Shape and Radius distribution 



Principles of 3D – Easy PISA 



Automation = Workflow Advantage 

Thavendiranathan et al. Circulation cardiovascular imaging 2013, 6(1): 125-33 De Augustin  JA et al, J Am Soc Echocardiogr. 2012 Aug;25(8):815-23 

2D and 3D-PISA vs CMR 



3D VC in functional and organic MR 

Kahlert et al JASE 2012;  21:8, 912–921 



VC Asymmetry and Etiology of MR 

Kahlert et al JASE 2012;  21:8, 912–921 



TTE TEE 
MPR = Multi-planar Reformat /“Cropping” 

Marsan et al JACC Imag 2009 

Velocity-encoded cardiac magnetic resonance 

VC 2D and VC 3D versus CMR 



Thavendiranathan et al, JACC Cardiovascular Imaging, 2012, 5(11):1161-75.                            Thavendiranathan et al, JACC 2012, 60(16): 1470-83 

EROA=0.41 cm² EROA=  cm² EROA=0.41 cm² 

Poor Agreement: AROA and PISA 

Anatomic EROA 



Thavendiranathan et al. J Am Soc Echocardiogr. 2012 Jan;25(1):56-65           Matthews et al, Eur J Echo, 11: 432-37, 2010 

 

3D color Doppler Stroke volume 



Thavendiranathan et al. Circulation cardiovascular imaging 2013, 6: 125-33 

3D color Doppler Stroke volume 



Treatment optimal ? What else ? 

         78 years old addressed for mitral surgery  

 

 History of dilated cardiomyopathy, no CAD 

 Increasing SOB, the patient is in class III 

 Treatment ACE inhibitors, BB, Aspirin, Loop diuretics, spironolacone 

 

 The cardiologist of the patient performed an echocardiography and 

measured an ERO 25 mm2 and RV 30 ml 

 

 He send the patient for an operation. Euroscore is 28 

 

 

 



CRT and MR reduction 

R Vol 

41 ml 

R Vol 

81 ml 
R Vol 

41 ml 

R Vol 

23 ml 

Diff 

18 ml 

Diff 

44 ml 

1. Radial dyssynchrony >200 ms 

2. LV end-systolic diameter index <29 mm/m2 

3. Lack of wall motion consistent with scar at 

papillary muscle insertion sites assessed by wall 

motion score index ≤2.5 

Score 1-3 

Onishi T et al Circulation Heart Failure 2013; 6: 685-693 

 



Outcome of patients non responding to CRT 

 Verhaert et al Circulation: Cardiovascular Imaging.2012; 5: 21-26 



Indications for surgery 



Indications for surgery in secondary MR 

When surgery is indicated there is a trend favouring 

valve repair using an undersized rigid ring annuloplasty 

Which confers a low operative risk, although it carries 

a high risk of MR recurrence (up to 30-50% at 3 years) 

Vassileva Eur J Cardio Surg 2011 



Background in the Management  

(Moderate-Severe) Secondary MR 

 Operative mortality is higher than in primary MR 

 Long term prognosis is worse (co-morbidities) 

 No evidence that surgery prolongs life (5-yrs death 50 %) 

− CABG alone does not correct MR in most patients 

− Untreated MR is associated with recurrent HF and death 

− Functional improvement uniformly reported after MVS 

 Persistence and high recurrence rate of MR after MVR 

 Most trials are not randomized observational or retrospective trials 

 One randomized study (not powered to evaluate the outcome) 

comparing CABG with CABG/ MVR in moderate ischemic functional 

MR: improvement in NYHA class and LV function 

Fattouch JTCVS 2009 



Indications for surgery 



Dynamic MR on exercise 

Lancellotti et al Circulation 2003;  Eur Heart J 2005         Pierard , Lancellotti N Engl J Med 2006  



Indications for surgery 



Combined surgery in secondary MR 

Deja et al Circulation 2012, 125: 2639 



Indications for Mitral clipping 



ACCESS- EUROPE study  



What is still needed ? 

 Dedicated RCT; more levels B and A 

 

 Improvement of pre-operative evaluation 

 

 Evaluation of techniques for treatment 

 

 Improve outcome and avoid recurring or persisting secondary MR 





Euroscore vs Euroscore II 



Mitral Clip in CRT non responders 



Mitral clip in non CRTR: LV / Outcome 



Clinical Trial Program  

Japan 
(Registry; HR;  n=30) 

COAPT  
(RCT; HR FMR;  n=210) 

RESHAPE-HF 
(RCT; HF with FMR;  n=410) 

ANZ 
(Registry; n=150) 

Access EU I  
(Registry; n=567) 

Enrollment & Follow-Up 

1Y 

Access EU II  
(Registry; n= up to 300)  

 

Sample size reflects MitraClip patients only.  Data as of  10/31/12 

EVEREST II RCT 
(RCT; Std Risk; n=184) 

EVEREST II REALISM 
(Registry; n=758) 

 

Enrollment & Follow-Up 

5Y 

Study Closed 

Enrollment & Follow-Up 1Y 

EVEREST II HR 
(Registry; HR; n=78) 

EVEREST I 
(feasibility; Std Risk; n=55) 
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5Y 2Y 3Y 4Y 

2009 2010 2011 2012 2013 2014 2015 2016 

Study Closed 

Ongoing study – 1st patient enrolled  in 2009 



3D PISA limitation: Angle dependency 

Adapted from Little SH JASE 2012 



 PISA limitation : Phasic changes 

VARIANCE OFF 


