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Follow-up: what to check?

• MR grade

• LV  and LA reverse remodeling

• Pulmonary pressures and RV function

• ASD?

• Medication:
– Anticoagulant / antiaggregant therapy



MR grade: how to grade?

MVARC definitions:
• Measured at ≥30 days
• Optimal:

• Reduction to no more 
than trace

• Acceptable:
• Reduction at least 1 

grade
• Reduction to ≤2+

Stone et al. Eur Heart J 2015



EVEREST II Feldman JACC 2015 2011–2012 Pilot European Sentinel 

Registry; Nickening JACC 2014



Mild Moderate Severe
Qualitative

LV size Normal Normal or dilated Usually dilated

Valve structure and motion Usually normal Usually abnormal Usually abnormal

Color flow jet area Small Intermediate Large central or eccentric 
adhering, variable size wall 
impinging jet swirling in LA

Flow convergence No or small Intermediate Large
Jet density and contour CW Doppler Faint/Parabolic Dense/Parabolic Dense/triangular
Semi-quantitative
Pulmonary venous flow Systolic dominance Systolic blunting Systolic flow reversal

Quantitative
Vena contracta width (mm) <3 3-5.9 ≥6
EROA (mm2) <20 20-39 ≥40
Regurg. Vol (mL) <30 30-59 ≥60

Regurg. Fraction (%) <30 30-50 >50

ASE recommendations JASE 2009



Valve structure and motion

Baseline underlying mechanism:

Organic (perforation, calcification)

Functional (tethering)

Partial detachment

Chorda rupture



Qualitative

Color flow jet area: intermediate

Flow convergence: intermediate

Jet density and contour CW Doppler: 
dense and parabolic

Semi-quantitative

Pulmonary venous flow: Blunted S



Quantitative

Vena contracta width (mm) ???

EROA (mm2) ???

Regurg. Vol (mL) ???

Regurg. Fraction (%) ???



Gruner et al. Echocardiogr 2015

N =27 patients

Agreement between visual assessment and 
3D real-time volume color flow Doppler



Lurz et al. Eur Heart J Cardiovasc Imag 2015
Hamilton-Craig et al. Ann Cardiothorac Surg 2015

MRI quantification

RF: [(total LV SV – total aortic forward flow)/total LV SV) × 100]

Volumetric

Phase-contrast



Hamilton-Craig et al. Ann Cardiothorac Surg 2015



LV and LA reverse remodeling

59 year old man
Ischemic cardiomyopathy
LBBB
Renal failure
NYHA IV, inotropes
CRT-D
4 mitraclips

LVESV LVEDV LVEF LA

Baseline 183 ml 241 ml 21% 150 ml

1-year 105 ml 164 ml 36% 133 ml



76 year old man
Ischemic cardiomyopathy
ICD
Renal failure
AVR (mechanic)
2 mitraclips

LVESV LVEDV LVEF LA

Baseline 194 ml 244 ml 20% 118 ml

1-year 218 ml 265 ml 18% 123 ml



N = 801
EVEREST II
EVEREST II High-risk
REALISM

Grayburn et al. Circulation 2013



N = 801
EVEREST II
EVEREST II High-risk
REALISM

Grayburn et al. Circulation 2013



• Reduction of LVEDV and LA volume, but not LVESV in degenerative MR, is consistent 
with correction of volume overload from primary MR. 

• Reduction of all 3 measurements in functional MR demonstrates reverse remodeling 
when MR severity is reduced to either 1+ or 2+ by MitraClip

N = 801
EVEREST II
EVEREST II High-risk
REALISM

Grayburn et al. Circulation 2013



N = 20 (15 FMR, 5 DMR)
Baseline and 7 days of follow-up

too early to assess LV or LA 
reverse remodeling

Lurz et al. Eur Heart J Cardiovasc Imag 2015



RV and pulmonary pressures
ASD?

85 year old patient
Ischemic cardiomyopathy, severe LV systolic dysfunction, restrictive filling pattern
Severe FMR (mean grad. 2 mmHg), mild TR, estimated pulmonary pressures 44 mmHg



RV and pulmonary pressures
ASD?

MV mean grad 11 mmHg
TV peak grad. 51 mmHg

2 mitraclips
Residual MR grad 2+



N = 66 patients
Residual ASD at 6-month follow-up 50%

6% with shunt right-left

Schuler et al. JACC Cardiovasc Intervent. 2015



Anticoagulant/antiplatelet

ESC Guidelines 2012



AHA/ACC Guidelines 2014



Alsidawi et al J Thromb Thrombolysis 2014



Thrombus formation:
• On the device
• In the LAA (low flow after resolution of MR 

and persistent AF and poor atrial function)
• In the LV (heart failure patients

Huntgenburth et al. JACC Intervent 2014



90 year old patient
CAD
Severe AS
Severe FMR
AF

Staged procedure:
-PCI
-TAVI
-Mitraclip
-LAA closure

Puls et al. Catheter and Cardiovasc Intervent 2013



Conclusions 

• Standard definitions of MR grade after mitraclip

• Identification of patients who may not benefit in 

terms of LV functional recovery and reverse 

remodeling

• Standardization of anticogaulation/antiaggregant

therapy


