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Evaluation of MR: 
TTE is your workhorse

MR severity

MR mechanism
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MR severity

Qualitative Semi quantitative



MR severity Inaccuracies of PISA method

Quantitative

Cutoffs for severe:
EROA > 0.40 cm2
Rvol >60 mL



Case: 55 yo referred for evaluation of MR

Qualitative:
• Flail
• Large PISA
• Triangular dense CW

VC 1 cm

Semi Qualitative:
• VC 1 cm (> 0.7)
• PV reversal

Quantitative
• EROA 2.8 cm2
• RV 280 mL/beat



MR mechanism
Degenerative Mitral Regurgitation 

(DMR, Primary MR) 

• Prolapse
• Flail
• Papillary 

muscle rupture
• Perforation

• Calcific 
changes

• Endocarditis
• Rheumatic

Functional Mitral Regurgitation 
(FMR, Secondary MR)

• Normal mitral leaflets but other forces 
cause dysfunction

• Several subtypes of FMR, and etiology 
may be mixed



3D TTE: 
Anterior leaflet 
prolapse and flail



Case: 65 yo patient presents with newly diagnosed, severe primary mitral regurgitation. 
Overall she feels well but she’s noticed some dyspnea with her favorite activity – 
Jazzercise.

• Normal LV size and function, EF 65%
• Severe MR 2/2 posterior prolapse

ERO 0.46 cm2
RV 90 mL/beat



Increasing NYHA functional 
class was associated with:
• Reduction in LV function
• Left atrial enlargement
• Atrial fibrillation
• Tricuspid regurgitation



Case:
68 yo incidentally diagnosed with severe MR after a murmur was heard on exam. 
Asymptomatic. 

Normal EF. But LV is dilated (LVESD > 40).



Lower survival with LVESD > 40 mm



Case:
58 yo with mitral valve prolapse followed for years. Last echo showed severe MR. 
Asymptomatic, good exercise tolerance. Biplane EF 65%.

P2 prolapse

EROA 0.41 cm2



Early surgery better survival Early surgery less CHF



Thus far, all of the cases have been determined by 
TTE and clinical findings, when do we need further 
testing like exercise echo?

Exercise Echo 
• Clarify symptoms/functional 

status
• Evaluate for change in MR 

severity
• Evaluate for development of 

pulmonary hypertension
• Evaluate for contractile 

reserve



Leung DY, Griffin BP et al. Left ventricular function after valve repair for chronic mitral regurgitation: 
predictive value of preoperative assessment of contractile reserve by exercise echocardiography. J Am Coll 
Cardiol 1996;28:1198-205.

Magne J et al. Impact of exercise pulmonary hypertension on postoperative outcome in primary mitral 
regurgitation. Heart 2015;101:391-6.

Exercise data Rest data

Courtesy of Serge Harb, MD



Case: 61-year-old gentleman with asymptomatic severe primary mitral 
regurgitation after a failed MV repair

4 METs

Estimated RVSP 42 mmHg Estimated RVSP 100 mmHg

Courtesy of Serge Harb, MD



When do we need TEE?

• To clarify MR severity
• To clarify MR mechanism
• To determine intervention



Case: 61 yo transferred to the cardiac ICU with 
respiratory failure after a late presenting STEMI



TEE: Severe MR 2/2 ruptured pap muscle



TEE to clarify procedural candidacy
Transcatheter interventions

Surgical interventions



When do we consider mitral TEER?
Primary MR Secondary MR



How do we determine favorable anatomy?
ASE guidelines

• Very comprehensive. Details every possible view of the mitral valve.

The key to structural imaging is understanding what questions are being 
asked and… answer them. 



Key Questions for M-TEER
Can we 

adequately 
reduce the 

MR?

• Where is the MR?
• Central vs medial or lateral
• Focal origin vs broad or multiple jets

• Are the leaflets graspable? 

Will we cause 
mitral 

stenosis?

• Ideal mean gradient (<5 mmHg)
• Ideal MVA >4 cm2
• Rheumatic, radiation or calcific disease higher risk

Other 
procedural 

challenges?

• Complex anatomy?
• Transseptal puncture?
• Imaging challenges?



Case: 91 yo with dyspnea on exertion, can no longer golf without 
stopping to catch his breath

Posterior leaflet flail

P2 prolapse and flail



3D imaging
Atrial view Ventricular view

P2 prolapse/flail

PISA



3D MPR

Long axis Bicommissural



Are the leaflets graspable at P2?

What would our grasping view 
look like if we placed the clip 
like this?

We can then analyze this specific plane for “graspability”
• Leaflet length
• Chords
• Coaptation gap



Will we cause mitral stenosis?

Goal MG < 5 mmHg Goal MVA > 4 cm2



Align device in the LA Cross the valve
Leaflet insertion

Close the clip
Reduction in MR

Can we adequately 
reduce the MR?

✓Focal MR origin
✓Central 

pathology
✓Adequate leaflet 

length

Risk of Mitral 
Stenosis?

✓MG < 5 mmHg
✓MVA > 4 cm2

Proceed with Mitral 
TEER A2-P2

✓MitraClip XTW 
chosen

Should we offer TEER?



FMR : patient selection is key 
Medical therapy Advanced therapyMitraClip

GDMT
Revascularization
CRT

LV size/function may improve
Symptoms may improve
MR may improve

Transplant
LVAD

Ventricle is too sick
MR is not primary issue

Optimal therapy
EF 20-50%
Severe MR
NYHA III-IV

Treat the MR



FMR related to atrial fibrillation
78 yo admitted to outside hospital with CHF, found to be in afib with 
RVR. TTE with severe MR. Referred to for mitral valve intervention.. 

Afib with RVR

DCCV, diuresis → trivial MR



Severe LV dysfunction



65 yo with ischemic cardiomyopathy and severe 
functional MR. Symptomatic despite optimization.





Central MR
Good leaflet length
Large valve, MG 1

Good anatomy for M-TEER



Successful MitraClip at A2/P2



Why might a patient not be a candidate for TEER?

MR origin too wide Mitral stenosis Posterior leaflet too short

Goal, leaflet length > 7 mm
If MS present 
preprocedurally, TEER 
will only make worse

Can’t zipper the valve shut



Anatomic considerations that may increase procedural complexity

Commissures Chords Clefts Calcification

Commissural pathology more 
difficulty to image in 2D
More chordal interactions

Prevent leaflet insertion
Device can become tangled

Avoid opening cleft, distorting 
valve

Risk of mitral stenosis
Risk of leaflet tear



Summary

• TTE is the primary imaging modality used to diagnose and monitor 
mitral regurgitation

• Treadmill echo is useful when there’s a discrepancy between 
clinical symptoms and MR severity

• TEE is useful to further define MR severity, MR mechanism and 
plan for intervention

Thank You
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