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Cardiac Remodeling in VHD 

Critical points, Paradigm shifts, New perspectives 
 
 Ventricular vs Valvular Remodeling  
    (Dynamic essence of valvular disease) 

 
 From ventricular volumes to 
    myocardial substrate assessement 
 
 From remodeling to reverse remodeling  
    (TAVI and MitraClip as opportunities to study 
    reverse remodeling) 

 
 From ventricles to atria 
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Equilibrium-Contrast CMR 

 Key features: 
- a bolus of Gadolinium followed by 

continuous infusion to achieve 
blood:myocardial contrast equilibrium 

- a blood test to measure blood contrast 
volume of distribution (1-hematocrit) 

- T1 measurement before and after contrast 
equilibrium to calculate changes in tissue 
signal 

 


 

Precise estimation of  
myocardial contrast  
volume of distribution 

Flett as et al. Circulation. 2010 Jul 13;122(2):138-44. 



Equilibrium-Contrast CMR 

Flett as et al. Circulation. 2010 Jul 13;122(2):138-44. 

Histology in 3 biopsies from aortic stenosis patients. This demonstrates the range of fibrosis in aortic stenosis. 
Red is collagen (fibrosis), and the yellow counter stain is myocytes. 

MRI-measured myocardial volume of distribution against histological CVF. Vd(m) correlates with CVF in aortic 
stenosis (left, n18), hypertrophic cardiomyopathy (middle, n8), and the combined population (right, n26). 

Diffuse fibrosis could be not detected with standard LGE sequences. The contrast of the images relies on the signal 
difference between normal and fibrotic myocardium. In case of diffuse fibrosis this difference can be very tiny 
because of the widespread process of fibrosis and would result in images with homogeneous grey areas. 





…other consequences of severe 

LVH with reduced cavity volumes 



•indexed AVA < < 0.6 cm2/m2,  

• EF >50%,  

• SVi < 35 mL/m2  

• a higher level of global LV haemodynamic load reflected 

  by higher valvulo-arterial impedance (Zva);  

• smaller and relatively thicker ventricles;  

• lower values for LV mid-wall radius shortening 
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PRELOAD CONTRACTILITY 

AFTERLOAD 
 LV systolic wall stress 

 arterial & LA impedence (hydraulic load) 
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Am J Cardiol 1996; 78: 966-969 



J Thorac Cardiovasc Surg 2006; 132: 569-577 

Basal Vaues: EDV 270 ± 12; EF 24 ± 9 





EVEREST II HRR: Study Algorithm 

KEY INCLUSION CRITERIA 

•Predicted procedural mortality risk    

•>12% (STS calculated or Surgeon 

estimated based on pre-specified co-

morbidities)  

•Symptomatic 3+ or 4+ MR 

•Degenerative or Functional  
 

 

78 Enrolled 

 

KEY EXCLUSION CRITERIA 

•EF ≤ 20% and/or LVESD >60mm 

•MVA <4cm2 

•Leaflet anatomy unsuitable for 

MitraClip device 

 

FMR 

N=46  

(59%) 

 

 

DMR/Mixed 

N=32  

(41%) 
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MitraClip therapy results in Improved LV Efficiency 

FMR 

EF(%) 
n=34 
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FSV(ml/beat) 
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HRR: LV Volume 
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MitraClip therapy results in reverse LV remodeling 

FMR, n=34 DMR, n=20 

Diastolic Diastolic Systolic Systolic 

P<0.0001 

P=0.0002 

P=0.0002 
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12 month Matched data 
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N=788 patients 

et al 



et al 
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Cardiac Remodeling and Therapeutical Decisions 

in VHD   


