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Mitral Regurgitation

epidemiology
• The second most frequent valve disease in 

developed countries 
• Higher prevalence in elderly

diagnosis
• Echocardiographic assessment:

• Vena contracta width (severe � 0.7 cm)

• EROA (> 0.20, 0.30, 0.40 cm2)

• Regurgitant volume (> 30, 45, 60 ml/beat)

• Systolic reversal in pulmonary veins



ACC/AHA Guidelines for the 
Management of Valvular Heart Disease



Mitral Regurgitation

Isolated MRIsolated MR
(n=877)(n=877)

No Severe MRNo Severe MR
(n=347)(n=347)

Severe MRSevere MR
(n=540)(n=540)

No SymptomsNo Symptoms
n=144n=144

SymptomsSymptoms
n=396n=396

InterventionIntervention
n=203 (51%)n=203 (51%)

No InterventionNo Intervention
n=193  (49%)n=193  (49%)

Current Management of  MR
Lesson from the Euro Heart Survey 

Mirabel et al  Eur Heart J 2007



Percutaneous MV Repair

�� EdgeEdge --toto --EdgeEdge
� Evalve Pivotal Completed

� Edwards Mobius

�� Coronary sinus annuloplastyCoronary sinus annuloplasty
� Cardiac Dimensions Carillon
� Edwards Monarc
� Viacor PTMA

�� Indirect annuloplastyIndirect annuloplasty
� Ample PS3
� St. Jude AAR
� Mycor i-Coapsys

�� Direct annuloplastyDirect annuloplasty
� Mitralign Guided Delivery Systems
� QuantumCor, Cordis DPA
� MiCardia

�� Mitral valve replacementMitral valve replacement
� Endovalve



MitraClip System

March 
2008

24 F steerable
guide catheter

Stabilizer

Steerable sleeve

Clip delivery handle



Edge-to-edge Technique
Human S/P Surgical Alfieri
Circulation 2002;106:e173

eValve Clip repair in porcine heart (6 mos post)
Circulation 2003;108 (supp IV):493



Percutaneous MVR repair

Anatomic Eligibility

Sufficient leaflet tissue for mechanical coaptation

Non-rheumatic/endocarditic valve morphology

Absence of severe calcification

Absence of severe LV dysfunction

Protocol anatomic inclusion
• Flail gap <10mm 
• Flail width <15mm
• Coaptation depth <11mm 
• Coaptation length > 2mm
• LVIDs < 55mm



Procedure

• General Anesthesia 

• TOE guidance

• Right femoral vein access/ Artery access 

• Right catheterization

• Transeptal puncture 

• UFH 100 IU/kg –ACT 300 sec

• Introduction 24 Fr guide catheter in LA

• Introduction DCS with the clip

• Clip orientation in LA and than above mitral regurg itation

• Checking enduring MR using TOE

• Clip deployment
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Trans- septal Puncture



Procedure
cross the Interatrial Septum

24 F guide catheter



Procedure
Clip navigation in LA

Bullet nose

Sleeve
Markers

Guide Marker

Sleeve
Markers



Procedure
clip trajectory

•Axial alignement
•Trajectory
•Perpendicular arms  respect coaptation line



Procedure
clip positioning

•Clips in the left ventricle
•Grasp attempt



Procedure
grasp & release

•Check if both leaflets are grasped
•Leaflet insertion in the clip
•Reductione of mitral regurgitation



Procedure
clip reposition

•Unlock the clip
•Rise the grippers
•Open and revers the clip arms
•Pull in the leftatrium
•Repeat th maneuvres



Procedure -two clips



Procedure
Hemodynamics

BEFOREBEFORE AFTERAFTER

PCWP 

V

V

SIGNIFICANT V WAVE REDUCTIONSIGNIFICANT V WAVE REDUCTION



Clinical Trials since 2003
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European & REALISM Experience
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74%

2%

34%

26%

64%

Grade 1+ = Mild MR

Grade 2+ = Moderate MR

Grade 3+ = Mod-Sev MR

Grade 4+ = Severe MR

MR reduction after MitraClip



Catania Experience
First implant 7th October 2008

n = 27

Age, (mean±SD) 69±14
Euroscore (%) 20±6

NYHA Functional Class III-IV, n (%) 21 (78)
Chronic Renal Insufficiency, n (%) 6 (22)

Chronic Pulmonary Disease, n (%) 10 (37)

History of congestive heart failure, n (%) 13 (48)

History of coronary artery disease, n (%) 15 (55)

Multiple sclerosis, n (%) 1 (3,7)

Systemic lupus erythematosus , n (%) 1 (3,7)

Trysomia 21, n (%) 1 (3,7)

Liver cirrhosis, n (%) 2 (3,7)

Previous cardiac surgery, n (%) 3 (12)



Catania Experience

MRMR Characteristics Characteristics Pts 27Pts 27

Mitral Regurgitation �83 +, n(%) 27 (100)

Functional MR, n(%) 15 (56)

Degenerative MR , n(%) 12 (44)

P2 prolapse/flail, n(%) 7 (26)

Bi-leaflets prolapsed, n(%) 2 (7,4)

A2 flail, n(%) 3 (11)

PAPs (mmHg M± D) 54±16

LV Ejection fraction, (% M±SD) 40 ± 18 



Catania Experience

Procedural DataProcedural Data Pts 27Pts 27
General Anaesthesia/TOE guidance, n (%) 26 (96)

Conscious Sedation/TOE guidance, n (%) 1 (4)

1 Clip, n (%) 19 (76)

2 Clips, n (%) 8 (24)

Acute Procedural Success, n (%) 27 (100)

Complications, n (%) 0 (0)

Death, n (%) 0 (0)

Device time One clip (min M�sSD) 60 �s15 

Device time Two clips (min M�sSD) 145 �s25



Catania Experience
30 days MACE

n = 27

Death, n (%) 1 (3,7)

Myocardial infarction, n (%) 0

Stroke, n (%) 0

Non-elective cardiac surgery for adverse events, n (%) 0

Clip detachment,/Clip embolization n (%) 0

Transfusion of > 2 units of blood, n (%) 1 (3,7)

Ventilation for >48 hours, n (%) 0

Deep wound infection, n (%) 0

Septicemia, n (%) 0

New onset of atrial fibrillation, n (%) 0
NYHA Functional Class I-II, n (%) 27 (96)

NYHA Functional Class III-IV, n (%) 0



Catania Experience
Mean FU 6 ± 3 mos

Baseline:
MR � 3+ = 100%

30 days:
MR � 3+ = 0
MR 2+ = 9%
MR < 2+ = 91%

6 months (17 pts):
MR � 3+ = 0
MR 2+ = 18%
MR < 2+ = 82%

1) One in-hospital death, after 8 days for GI bleeding 
2) One pt died for liver cirrhosis complication after 2 months

Cumulative deaths 2 pts*
Cardiac deaths 0



Conclusions

• The procedural and short term results in reducing 
mitral regurgitation and improving functional class  
are very promising

• The TOE plays an important role in all the steps of  
Mitraclip procedure

• Mitraclip System for MVR reduction is a safe 
procedure even in Pts with low LV ejection fraction

• At the moment is indicated in patients refused by 
the surgeon
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