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MitraClip:

Why, How, and For Whom?



3DTEE in Intraoperative Echo





Gripper

Arm

MitraClip

Device (Clip)
Clip Delivery SystemMitraClip System

Delivery 

Catheter

Handle

Stabilizer

Steerable 

Guide Handle

Steerable Guide, Steerable 

Sleeve, and Delivery Catheter

MitraClip Device 

(Clip)



Boekstegers et al. Clin Res Cardiol 2013











6mm









LA view LV view
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Mitral regurgitation

Degenerative MR: primary valve disease 

Functional MR: primary myocardial disease



Mitral regurgitation

Primary mitral regurgitation 

Secondary mitral regurgitation



Mitral regurgitation

Primary mitral regurgitation 

Secondary mitral regurgitation



Indications for mitral valve surgery:

• Severe MR, persistent 
symptoms despite optimal 
medical therapy, including CRT

class IIb

• Patients with severe MR 
undergoing CABG or AVR

class IIa

Secondary mitral regurgitation

class I

• Patients with moderate MR 
undergoing CABG or AVR

class IIb

Guideline-directed medical 

therapy for heart failure, 

including CRT



Mitral regurgitation

class IIb

Indications for transcatheter MV 

repair for severe secondary MR:

• Severe secondary MR

• Severely symptomatic

• Prohibited or high surgical risk

• Reasonable life expectancy



Prevalence of MR in Patients with LV Dysfunction

Prevalence

N MR

Yiu et al Circulation 2000 128 63%

Grigioni et al Circulation 2001 303 64%

Koelling et al Am Heart J 2002 1436 49%

Trichon et al Am J Cardiol 2003 2057 56%

Robbins et al Am J Cardiol 2003 221 59%

Cleland et al N Engl J Med 2004 605 50%

Grayburn et al J Am Coll Cardiol 2005 336 77%

Bursi et al Circulation 2005 303 50%

Acker et al J Thorac CV Surg 2006 300 66%

Di Mauro et al Ann Thorac Surg 2006 239 75%

Rossi et al Heart 2011 1300 74%

Deja et al Circulation 2012 599 63%

Onishi et al Circ Heart Fail 2013 277 48%

Patients with moderate to severe MR*

*

*

*



Secondary mitral regurgitation

can be repaired.

But should it be repaired?
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Mitral regurgitation

Primary mitral regurgitation 

Secondary mitral regurgitation



Mitral regurgitation

class IIb

Indications for transcatheter MV 

repair for severe primary MR:

• Chronic severe MR

• Severely symptomatic

• Prohibited surgical risk

• Reasonable life expectancy



Grade 4

Grade 3

Grade 2

Grade 1

Mitral Regurgitation

Sorajja et al.  STS/ACC TVT Registry

n=564



Mitral regurgitation

class I

Indications for MV surgery for 

severe primary MR:

• Repair better than mitral valve
replacement

class I
• Repair is preferred treatment
when durable



Mitral regurgitation

class I

Indications for MV surgery for 

severe primary MR:

• Repair better than mitral valve
replacement

class I
• Repair is preferred treatment
when durable

class I
• Patients should be referred to
centers experienced in repair!



INTERVENTIONAL CARDIOLOGY AND SURGERY  

Mitral repair best practice: proposed standards

B Bridgewater, T Hooper, C Munsch, S Hunter, U von Oppell, S Livesty, B Keogh,
F Wells, M Patrick, J Kneeshaw, J Chambers, N Masani, S Ray 

Heart 2006;92:939-944

• Surgical training

• Intraoperative echocardiography

• Volume thresholds

• Audit

• Cardiology and imaging

Surgeon: >25/yr

Hospital: >50/yr

Operative mortality <1%

5 year reoperation <5%

Rigorous

criteria

19 criteria for best practice:



28,507 patients

1,088 surgeons

639 hospitals

100

80

60

40

20

0

1500 10050

Mitral Valve Operations per Year

P
e

rc
e

n
t 

R
e

p
a

ir
e

d

A
D

U
L

T
 C

A
R

D
IA

C

Mitral Regurgitation 2005-2007

>50/year: 16 surgeons

>100/year: 3 surgeonsMean rate of repair: 41%

Median number of MV operations: 5
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Are volume thresholds or variations in 

care associated with short-term and 

long-term patient outcomes?

Mitral Regurgitation 2005-2007
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Medicare data 2000-2009

1239 hospitals performing MV surgery

• 91% performed ≤40 

• 51% performed ≤10

• 29% performed ≤5

Number of MV operations/year:

Number of MV repairs/year:

• 94% performed ≤20 

• 65% performed ≤5

• 23% performed ≤1



Mitral Regurgitation
Percutaneous Edge-to-Edge Repair

• Incomplete percutaneous repair with residual 

MR probably inferior to complete successful  

surgical repair

• Incomplete percutaneous repair probably 

equivalent to incomplete surgical repair with 

residual MR

• Incomplete percutaneous repair probably 

superior to mitral valve replacement



Centers of Excellence in Mitral Valve Repair

Criteria:

• MV surgery volume requirement (center and surgeon)

• Expert periprocedural imaging capabilities

• Access to transcatheter technology

• Transparency regarding outcomes including: repair rates,

mortality rates, stroke rates, repair durability




