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• Why and when to assess myocardial fibrosis?

To prevent deterioration of LV systolic function

Before LV systolic function deteriorates

How to assess LV systolic function?



LVEF 62%
LVESD 39 mm



Forward stroke volume 70 ml Forward stroke volume 70 ml
Regurgitant volume 70 ml

Total volume 140 ml



LV end-systolic elastance= slope of the end-systolic pressure volume relationship
Arterial elastance
Arterial elastance / LV end-systolic elastance  cardiac efficiency

N = 63 MV prolapse 



• Motion of the myocardial tissue

• Myocardial velocity
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Tissue Doppler Imaging



Tissue Doppler Imaging

72 asymptomatic 

severe MR patients

Haluska et al. Am Heart J 2003

Exercise echo to 

evaluate contractile 

reserve (CR)
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Tissue Doppler Imaging

Haluska et al. Am Heart J 2003
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LV longitudinal velocity can detect silent LV dysfunction



Strain/strain rate Imaging

54 asymptomatic MR patients and preserved LVEF
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P = 0.03

Marciniak et al. Eur Heart J 2007
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Buckberg Circulation 2008

Myocardial strain = deformation in 3 directions



Speckle tracking echocardiography



GLS : -22.5% GLS : -17.7%

No MR Severe MR



• Strain imaging

A cut-off value of LV GLS 
>-19.9% predicted LV 

dysfunction after surgery 
with a sensitivity of 90% 

and specificity of 79%

Witkowski et al. Eur Heart J Cardiovascular Imaging 2013



Mewton et al. J Am Coll Cardiol 2011

Myocardial 
fibrosis 
patterns



Ambale-Venkatesch et al. Nat Rev Cardiol 2014 





• Myocardial fibrosis with CMR: diffuse fibrosis

Edwards et al. Circ Cardiovasc Imag 2014



• Myocardial fibrosis with CMR: diffuse fibrosis

Edwards et al. Circ Cardiovasc Imag 2014



• Myocardial fibrosis with CMR: macroscopic scar

Basso et al. Circulation 2015



• Myocardial fibrosis with CMR: macroscopic scar



• 63 year old female

• 2005 Mitral valve prolapse

• 2013 atrial fibrillation

• Asymptomatic (exercise test, 150%, VO2 24.8)



• Severe MR, high likelihood of successful repair, dilated 
LA and AF

• CAG: no CAD
• Referred for mitral valve repair



• One year after surgery, still NYHA III and no 
recovery of LVEF
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• Cardiac magnetic resonance in asymptomatic 
mitral regurgitation:

– Assessment of diffuse fibrosis

– Assessment of replacement fibrosis

– Association with LV systolic function

– Association with prognosis

• Role in clinical practice?


