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When to Treat Functional MR 
with Percutaneous Therapies?

• Functional MR = Heart failure management

• Treatment of underlying problems

• AF

• Conduction abnormality

• CAD

• Optional GDMT

• Still severe symptomatic MR then consider percutaneous therapies



FMR Treatment Considerations

• Different types of FMR

• Clinical significance of FMR

• How severe is FMR

• Treatment options for FMR



“Function of MV”
Sphincter like

Folding

Translational motion

Deferm et al, JACC 2019; 73(19): 2465–76

Silbiger JJ., Am Heart J 2012;164:163-76 and Silbiger JJ., Echocardiography. 2019;36:164–169



“Secondary mitral regurgitation is a disease of the left ventricle and/or left atrium and/or 

mitral annulus without adequate compensatory changes in the mitral valve leaflets”
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MR and CHF has at Least 3 Determinants

LV Dysfunction &/ Dilatation
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Severity of FMR

Zoghbi et al, J Am Soc Echocardiogr. 2017;30:303-371



Judging Severity is an Art

• History

• Anatomy

• Valve leaflets

• Annulus

• Mechanism 

• Doppler (Function)

• LV, LA, RV

• Response to exercise 

and treatment

Zoghbi et al, J Am Soc Echocardiogr. 2017;30:303-371
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Treatment of HFrEF
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Surgical Indications for FMR

ACC/AHA

HFSA

ESC

ACC/AHA

ESC
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The effectiveness of mitral valve repair or replacement is not established for severe secondary mitral 

regurgitation in refractory end-stage HF. 

Class of recommendation IIb, level of evidence C 

Isolated mitral valve repair or replacement for severe mitral regurgitation secondary to ventricular dilatation 

in the presence of severe left ventricular systolic dysfunction is not generally recommended Class of 

recommendation IIb, level of evidence C

Surgery may be considered in selected patients with severe functional MR and severely depressed LV 

function, who remain symptomatic despite optimal medical therapy.  

Class of recommendation IIb, level of evidence C

MV repair may be considered for patients with chronic severe secondary MR due to severe LV dysfunction 

(LVEF < 30%) who have persistent NYHA functional class III–IV symptoms despite optimal therapy for heart 

failure, including biventricular pacing.  Class of recommendation IIb, level of evidence C

Patients with severe MR, LVEF .30%, no option for revascularization, refractory to medical therapy, and low 

comorbidity. 

Class of recommendation IIb, level of evidence C

In patients with heart failure and low LVEF, ventricular restoration surgery or mitral valve repair may be 

considered 

Class of recommendation IIb, level of evidence CO
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c/o Dr. Patrick McCarthy



What is the Landscape in US 
Transcatheter MV therapies for FMR

• MitraClip

• Primary MR and who are at high risk for surgery

• Secondary MR after GDMT, high risk for surgery

• What do we have under investigation in US?

• Indirect Annuloplasty

• Carillon (coronary sinus device) - Pivotal

• Spacer and Leaflet - PASCAL - Pivotal

• TMVR 

• Early feasibility - M3, Cephia

• Pivotal - Intrepid, Tendyne, EVOQUE

• Direct annuloplasty

• Cardioband – Pivotal 

• Millipede - Feasibility

HUGE INVESTMENT

In general investors are visionary 

(that is why they have money to 

invest!)



4 Different Sizes of MitraClip





COAPT vs. MITRA-FR: 12-Month Death or HF Hosp

Stone GW et al. NEJM. 2018 Sept 23.
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Obadia JF et al. NEJM. 2018 Aug 27. doi: 10.1056/NEJMoa1805374

D
e
a
th

o
r

H
F

 H
o

s
p

it
a
li
z
a
ti

o
n

(%
)

No. at Risk:

Control Group  

Device Group

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

0 2

152 123

151 114

4

109

95

6

Months

94

91

8

86

81

10

80

73

12

73

67

54.6%

51.3%

MitraClip + MT

MT alone

OR [95% CI]=

1.16 [0.73–1.84]  

P=0.53



Patient with FMR

• 68 year old male with a history of multi-vessel coronary disease 

• S/P multi-vessel PCI in 2007, DES to RCA in 2017

• hypertension, hyperlipidemia, diabetes, ischemic cardiomyopathy 
status post primary prevention single-chamber ICD placement 8/2018

• Paroxysmal A. fib on anticoagulant therapy

• CKD stage III and severe mitral regurgitation





3D Imaging



Details



MPR



NTR for FMR

2 clips NTR



Placing a Second Clip



Close and Parallel



Result 
Analysis



Take Home Messages

• FMR is a complex disease that requires very careful evaluation 

• Clinical

• Echo

• Therapy

• Appropriate patient and therapy selection can potentially alter not just 

how patient feel but how long and how well they live!


