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WHAT DO WE NEED TO KNOW?

How severe is the valve lesion?
What is the effect on the ventricle?
Other aspects:

Surrounding anatomy
Suitability for repair
Outflow tract anatomy for percutaneous valve replacement



In patients with inadequate echocardiographic quality or discrepant results ,
CMR should be used to assess the severity of valvular lesions—particularly
regurgitant lesions—and to assess ventricular volumes and systolic function, as
CMR assesses these parameters with higher reproducibility than
echocardiography

CMR is the reference method for the evaluation of RV volumes and function and
is therefore useful to evaluate the consequences of tricuspid regurgitation
(TR)

In practice, the routine use of CMR is limited because of its limited availability,
compared with echocardiography



CURRENT CMR PRACTICE? – EUROCMR REGISTRY
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Irregular Heart Rates (AF)

Small lesions with erratic

motion (e.g. vegetations)

Implantable devices

(pacemakers, defibrillators)

Underestimation of stenotic

gradients

CMR TECHNIQUES

LIMITATIONS

Karamitsos TD, Neubauer S. Prog Cardiovasc Dis  2011



VALVE STRUCTURE

Karamitsos TD, Myerson SG. Prog Cardiovasc Dis 2011
Myerson SG et al. CMR Handboook (2010)



AORTIC STENOSIS

Valve area
Peak velocity often
underestimated

partial volume effects
low temporal resolution

accuracy of flow mapping at
high velocities

Karamitsos TD, Myerson SG. Prog Cardiovasc Dis  2011



BICUSPID AORTIC VALVES – AORTA

Don’t forget the aorta!



AORTIC STENOSIS & FIBROSIS
Fibrosis is a common pathologic alteration in patients with aortic stenosis and concurrent LVH

Dweck MR et al. JACC 2011;58:1271-9



Midwall fibrosis is an
independent predictor of
mortality in patients with
moderate and severe aortic
stenosis
It is of incremental value in the
prognostic model to ejection
fraction

Dweck MR et al. JACC 2011;58:1271-9

143 patients followed up for 2.0 ± 1.4 years

AORTIC STENOSIS & FIBROSIS



n³~¬²§¤§¡~²§¬of regurgitation

AORTIC REGURGITATION

Karamitsos TD, Myerson SG. Prog Cardiovasc Dis 2011



AORTIC REGURGITATION – LV REMODELLING

2009

2010

Karamitsos TD, Myerson SG. Prog Cardiovasc 2011



AORTIC REGURGITATION QUANTIFICATION BY CMR
Association with clinical outcome

101 patients with moderate or severe AR

F/up 2.6±2.1yrs (up to 9 yrs)

Progression to surgery

Regurgitant Fraction > 33%

 Sens 85% - Spec 92%

LV end-diastolic volume > 266ml

 Sens 87% - Spec 77%

pK=j·£°±¬=£²=~ª=K`§°¡³ª~²§¬=OMNO

High degrees of CMR-quantified AR were associated with the development of symptoms or other
indications for surgery.

Quantifying AR showed slightly better discriminatory ability than “gold standard” CMR
ventricular volume assessment.



MITRAL REGURGITATION
Quantification of MR:

Leaflet morphology

LV volumes/function



PROGNOSTIC VALUE OF MR QUANTIFICATION

78 patients with moderate or severe MR

F/up 2.7±2.2yrs (up to 8 yrs)

Progression to surgery

Regurgitant Fraction > 40%

 AUC 0.83

LV end-diastolic volume > 197ml

 AUC 0.75

Manuscript in preparation



MITRAL STENOSIS
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PULMONARY STENOSIS

Pulmonary Valve area & Peak velocity estimation



Severe congenital pulmonary stenosis
Moderate pulmonary regurgitation

Muscular  RVOT obstruction

VALVULAR OR SUBVALVULAR PULM STENOSIS ?

Pulmonary Valve area & Peak velocity estimation



PULMONARY REGURGITATION



PULMONARY VALVE – ADDED VALUE

Good visualisation of valve – site of obstruction

RVOT size & anatomy   (for intervention)

Valve area ± velocity

Quantification of regurgitation

RV volumes & mass

`jo=Z=²¦£dª¢=±²~¬¢~°¢



TRICUSPID DISEASE

Regurgitation
Quantify (RVSV – pulmonary flow)

Visualise flow with in-plane flow mapping

Planimetry of the regurgitant orifice

Stenosis
Direct planimetry of the tips



EBSTEIN’S DISEASE



MULTIPLE VALVE DISEASE
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PROSTHETIC VALVES



PROSTHETIC VALVES – PARAVALVULAR LEAK

Karamitsos TD (manuscript in preparation)



PROSTHETIC VALVES – PARAVALVULAR LEAK



SUMMARY
PLAY TO THE ADVANTAGES OF CMR!

LV/RV mass & volumes for all
Planimetry for valve stenoses
Quantify regurgitation
Flexible long axis views to visualise valves
Tissue Characterisation – Late Gadolinium Enhancement
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