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CHALLENGES IN ASSESSING MR

• Severity is multi-faceted

• Multiplicity of measures

• Greater clarity through 
advanced technology

• Persistent limitations – lesion
dynamics and physiology
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REMODELING AND MR: A VICIOUS CYCLE

VENTRICULAR
REMODELING

MITRAL 
REGURGITATION

?



RONEN BEERI
Circulation 2007; JACC 2008

Hadassah-Hebrew University Hospital 
Massachusetts General Hospital

In ischemic (post-infarction) MR, 
how can we separate the effects of 

MR and MI on the LV?





INDEPENDENT MR AND MI: 
APICAL MI  AND LV-TO-LA SHUNT
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Akt: Anti-apoptotic signal
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MR + MI
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Early MR repair reverses 
LV remodeling 

Late MR repair fails 
to reverse LV 
remodeling 

AAV.SERCA2a limits LV 
remodeling 



MR SEVERITY IS MULTI-FACETED

• The lesion itself

• Impact on left heart remodeling

• PV flow as a window into the
impact of MR on LA and PA
pressures



Pulmonary Venous Flow
Two patients with similar MR Vol

Maurice Enriquez-Sarano







MR

Small ↑P, small ↓SLarge ↑P, large ↓S





It is suggested that long-standing MR 
may modify the mechanical charac-
teristics of the atrial wall and that the 
presence of a normal left atrial pressure 
must not be assumed to exclude the 
presence of severe MR.



Limitations of PV versus 
Quantitative Measures

• Misses 40% of severe MR: May be 
absent with compliant LA – Maurice 
Enriquez-Sarano, AJC 1999

• May be exaggerated by stiff LA

• S wave blunted in AFib
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IMPACT OF ISCHEMIC MR ON 
EXERCISE CAPACITY

Szymanski C, Hung J, AJC 2011
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- Sir William Osler (paraphrase)



GOAL:  Confident quantification, 
correlated with outcome, can 

improve decision making.



ASE Consensus Report on 
Valvular Regurgitation

William A. Zoghbi, Chair

Maurice Enriquez-Sarano, Elyse Foster,
Paul A. Grayburn, Carol P. Kraft, 

Robert A. Levine, Petros Nihoyannopoulos,
Catherine C. Otto, Miguel A. Quinones,

Harry Rakowski, William J. Stewart,
Alan Waggoner, Neil J. Weissman

JASE 2003
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MYTH:  Jet size cannot be used at all to 
quantify valvular regurgitation. 

ASSUMPTION:  Jet area is proportional 
to regurgitant volume.

REALITY:  Jet area is proportional to 
regurgitant volume x driving pressure.  
(JD Thomas, Circ 1990).

OR



50 yo man
SOB 6 months  

MVP repair

Severe MR
Asx after repair







PISA:Proximal 
flow





PISA
“Care must be taken to use
the velocity at which the 

hemispheric formula 
applies best.”

But is it really 
a hemisphere?





EHUD 
SCHWAMMENTHAL 

JACC 1996





CHAIM YOSEFY
JUDY HUNG

XIN ZENG
JASE 2007; Circ CV Imag 2011





THE MR PROXIMAL JET 
OR VENA CONTRACTA









SPECIFIC SIGN:
THE VENA CONTRACTA
ASE – Zoghbi W JASE 2003

“The heart of the matter” (Paul Grayburn)

Width  <0.3cm Mild
Width  >0.7cm Severe  

Use zoom mode for greatest accuracy

5 mm = moderate (Tribouilloy; Mele -
Circulation 1992-5)



Christophe Tribouilloy, 
Circulation 1992



Donato Mele, 
Circulation 1995



Mele, Circulation



Improved quantification of the 
vena contracta by 3D echo

Chaim Yosefy, Robert Levine, 
Judy Hung

MGH
Barzilai Hospital, Ashkelon

Am J Cardiol 2009 
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Real-time 3D 
echo: Chaim 

Yosefy



Real-time 3D TEE
Jonathan Passeri, MGH



HOW EXTENSIVE IS THE LESION?
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Systole

Flow reversal



RVSP=73 mmHg



3D-guided assessment of 
regurgitant orifice areas 

provides rapid, reliable and 
practical quantification
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Hemodynamics play an 
important role:

Vena contracta, like orifice 
area, can vary with loading 
in the OR and with exercise



Levine RA, NEJM 2004



RESTING STRESS



CHALLENGES IN ASSESSING MR

• Severity is multi-faceted

• Multiplicity of measures

• Greater clarity through 
advanced technology

• Persistent limitations – lesion
dynamics and physiology



Circulation 1994











Quantitative Hemodynamics
Mitral Regurgitation

120 mL70 mL 50
mL

Maurice Sarano, Mayo Clinic



QUANTITATIVE PULSED DOPPLER

Mitral inflow minus aortic outflow

“This method is simple in 
theory but accurate results 
require individual training.”

Translation: Practice makes
(somewhat) perfect.





Circulation 2000

JACC 2005







Reg. Vol. by MRI
= 36.3 ml

Power-Velocity Time Integral

Reg. Vol. = 36.91 ml



IT IS IMPORTANT

BEST DONE BY VENA CONTRACTA

LESION DYNAMICS PROVIDE
INSIGHTS INTO MECHANISMS

ASSESSMENT OF MITRAL 
REGURGITATION



Thank you!
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