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History

• 76 yr old woman
• h/o ‘moderate’ MR

- 2015 Echo: moderate-severe MR
- 2017 Echo: moderate MR

• Asymptomatic, but worried
• Referred for possible intervention
• Remote h/o breast cancer, 

hyperlipidemia, CVA – hearing loss
• Echo at the Valve Center



Mitral Regurgitation
2D Color Flow Doppler

A4C A2C APLAX



Mitral Regurgitation
2D Color Flow Doppler

APLAX SAX



Mitral Regurgitation
2D Morphology of The Mitral Valve
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Inter-Commissural View MR jet, 
medially  
directed

A3/Medial 
Commissure

Mitral Regurgitation
2D Morphology of The Mitral Valve - TEE



Long-Axis View MR jet, 
posteriorly 
directed

A3 Prolapse

Mitral Regurgitation
2D Morphology of The Mitral Valve - TEE



 What Next?

• Complex Anatomy: A3/Medial 
Commissural prolapse

• Asymptomatic: Severity of MR?



Mitral Regurgitation
2D PISA EROA - APLAX

A2C PISA A2C - PISA EROA

Radius 1.06cm @35 cm/sec
EROA 0.43 cm2



Mitral Regurgitation
2D PISA EROA - PLAX

PLAX PISA PLAX - PISA EROA

Radius 0.7 cm @35 cm/sec
EROA 0.19 cm2



Mitral Regurgitation
2D Vena Contracta- PLAX

PLAX VC 0.7 cm

Radius 0.7 cm @35 cm/sec
EROA 0.19 cm2



Mitral Regurgitation
Mitral Inflow and PV Spectral Doppler

MV Inflow – non E dominant flow RUPV – normal systolic flow



Mitral Regurgitation
Pulmonary Vein Flow - TEE

LUPV – normal systolic flow
(RUPV, RLPV also showed 
the same Doppler finding)



Mitral Regurgitation
MR and TR Spectral Doppler

MR – “moderate intensity spectrum but not
optimally aligned (difficult to align)

TR – peak velocity 2.63 m/sec,
normal IVC, estimated RAP 5 mmHg, 
calculated RVSP ~33 mmHg



Mitral Regurgitation
 LV EF and LA Volume

LV EF 58.1% 
LA volume 34 ml/m2  (Normal/Mildly dilated)



Mitral Regurgitation
 ASE Recommendations 2017
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Summary

• Echo shows moderate or  moderate 
to severe MR or severe MR

• She is  asymptomatic but worried 
and here  for expert opinion

• Complex mitral valve morphology 
(A3/medial commissural prolapse) – 
we do not know much about the 
natural history of MR  in these 
compared to classic MV prolapse



Options

• Exercise Echo to assess symptoms 
and MR – bicycle would be best

• But, we have also have another 
resting TTE option before Exercise 
Echo



Mitral Regurgitation
 Additional TTE Options - ASE



Mitral Regurgitation
Real-Time Volume CFD – 3D PISA

Flat PISA Small Round PISA



Mitral Regurgitation
Real-Time Volume CFD – 3D PISA

Unreliable 3D PISA EROAs
(3D PISA EORA correctly done is always equal to 

or bigger than correctly done 2D PISA EORA)



3D  PISA

• 3D PISA EROA is better than 2D PISA 
EROA but may not be possible 
(multiple jets, AF) or inaccurate  in 
constrained flow convergence

 

• Even if possible, Single Frame (Largest 
PISA) 3D PISA EROA does not 
necessarily reflect the total systolic 
burden of MR; it may overestimate 
MR, especially in dynamic MR



Mitral Regurgitation
 Another Quantitative Option - ASE



Mitral Regurgitation
2D RV and RF

Qv – Qs (100 ml-60 ml) = 40 ml (Regurgitant Volume, RV)

RV/Qs = 40/100 = 25% (Regurgitant Fraction, RF)

Multiple measurements, Errors, Time consuming



Mitral Regurgitation
 ASE Recommendations



Mitral Regurgitation
Real-Time Volume CFD – 3D RV/RF

3D Mitral and Aortic CFD Automated Mitral and Aortic Flow 
Computation



Mitral Regurgitation
Real-Time Volume CFD – 3D RV/RF

First beat Mitral SV is smaller 
than the second and third beat, 
so we exclude the data from the 
first beat for computing RV/RF

Mitral SV = 89 ml
Aortic SV = 52.3ml

RV = 36.7ml
RF = 41.2%

(Average of second and and third beats)



Mitral Regurgitation
Putting All The Echo Data Together
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Mitral Regurgitation
CMR Report



3D CFD Regurgitant Volume

• Preliminary data: good agreement with 
CMR data

              (We have previously validated this compared to CMR; Circ Imaging 2013;6:125-33)

• Primary MR: Useful when PISA EROA is 
unreliable or not possible, multiple jets 
abnormal LV in “moderate MR”, or when 
quantitative data and qualitative data 
don’t agree

• Secondary MR: almost always useful 
beyond mild MR because PISA EROA may 
under or overestimate MR



Thank you


