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Abstract 
 

Traditional approaches to the characterization of secondary or 

functional mitral regurgitation (MR) have largely ignored the critical 

importance of the left ventricle (LV). We propose that patients with 

secondary MR represent a heterogenous group, which can be usefully 

subdivided based on understanding that the effective regurgitant orifice 

area (EROA) is dependent on left ventricular end-diastolic volume 

(LVEDV). According to the Gorlin hydraulic orifice equation, patients with 

heart failure, an LV ejection fraction of 30%, an LVEDV of 220 to 250 ml, 

and a regurgitant fraction of 50% would be expected to have an EROA of 

≈0.3 cm2 independent of specific tethering abnormalities of the mitral 

valve leaflets. The MR in these patients is proportionate to the degree of 

LV dilatation and can respond to drugs and devices that reduce LVEDV. 

In contrast, patients with EROA of 0.3 to 0.4 cm2 but with LVEDV of only 

160 to 200 ml exhibit degrees of MR that are disproportionately higher 

than predicted by LVEDV. These patients appear to preferentially benefit 

from interventions directed at the mitral valve. Our proposed conceptual 

framework explains the apparently discordant results from 2 recent 

randomized controlled trials of mitral valve repair. The MITRA-FR 

(Percutaneous Repair with the MitraClip Device for Severe 

Functional/Secondary Mitral Regurgitation) trial enrolled patients who 



had MR that was proportionate to the degree of LV dilatation, and during 

long-term follow-up, the LVEDV and clinical outcomes of these patients 

did not differ from medically-treated control subjects. In comparison, the 

patients enrolled in the COAPT (Cardiovascular Outcomes Assessment of 

the MitraClip Percutaneous Therapy for Heart Failure Patients with 

Functional Mitral Regurgitation) trial had an EROA ≈30% higher but LV 

volumes that were ≈30% smaller, indicative of disproportionate MR. In 

these patients, transcatheter mitral valve repair reduced the risk of 

death and hospitalization for heart failure, and these benefits were 

paralleled by a meaningful decrease in LVEDV. Thus, characterization of 

MR as proportionate or disproportionate to LVEDV appears to be critical 

to the selection of an optimal treatment for patients with chronic heart 

failure and systolic dysfunction. 
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