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ASSESSMENT OF VALVULAR HEART 

DISEASE

 Role of CMR 

 Limitations

 Jet fluid dynamics

 Mechanisms and principles of CMR

 CMR protocols

 Valvular stenosis

 Valvular regurgitation



VALVULAR HEART DISEASE

 Echocardiography is the gold standard



COMPLEMENTARY ROLE OF CMR

 When CMR?

 Inadequate echo quality or discrepant results (e.g. 

eccentric jets)

 Assess severity of valvular disease (especially 

regurgitation)

 Assess mechanism

 Assess ventricular volumes and systolic function

 Higher reproducibility



Strengths Weaknesses

Unlimited windows Regurgitant jet 

visualisation not as good as 

echo 

Excellent image quality Low through-plane spatial 

resolution / Low temporal 

resolution 

Flow quantification 

(reproducible)

Average of multiple RR

Gold standard for LV/RV

assessment

Underestimation of peak 

velocities 

Multi-parametric

comprehensive assessment 

(LGE / ischaemia)

Cost / availability



COMPREHENSIVE ASSESSMENT

➢ A disease of the valve and the myocardium

➢ Chronic pressure / volume overload → cardiac remodeling

➢ Characterized by dilatation, hypertrophy and fibrosis





AORTIC FLOW



PULMONARY FLOW



MITRAL REGURGITATION

Slices taken across the mitral 
valve. 5 mm thick slices are taken 
starting from the superior (antero-
lateral) commissure (A1-P1) and 
moving towards the inferior (postero-
medial) commissure (A3-P3) at 5 mm 
intervals. The orientation of the slice is 
parallel to the LVOT slice.

Anatomy of the mitral valve. 

CMR short axis view of the mitral 

valve from a basal short axis slice 

showing its two leaflets (anterior 

and posterior) and the three 

scallops of each leaflet (A1, A2 and 

A3 in the anterior leaflet, P1, P2 

and P3 in the posterior leaflet). The 

mitral valve is viewed from the LV 

looking towards the left atrium.



MR (MORPHOLOGY/AETIOLOGY)



MR (MORPHOLOGY/AETIOLOGY)

Images obtained of each scallop of the 
mitral valve. Each scallop of both mitral 
valve leaflets is clearly visualised: (a) A1-P1, 
(b) A2-P2, (c) A3-P3. 

Moderate centrally directed mitral 
regurgitation is seen most marked at (b) A2-
P2 due to leaflet restriction following 
myocardial infarction.



MR (MORPHOLOGY/AETIOLOGY)



QUANTIFICATION OF MR SEVERITY

MR fraction = 
MR volume / 
LVSV (X100, 
for %)

End-diastole

End-systole



QUANTIFICATION OF MR SEVERITY

* In absence of concomitant left sided valve lesions



QUANTIFICATION OF MR SEVERITY



MITRAL REGURGITATION (PRIMARY)

P2 prolapse (mid-systole)



MITRAL REGURGITATION (SECONDARY)
Ischaemic cardiomyopathy

Non-coaptation due to ventricular dilatation



MR PROLAPSE

Mitral RV = LVSV – AoFF = 98 – 61 = 37

RF = Mitral RV / LVSV x 100 = 37/98 x 100 = 38%

Mitral Annular Disjunction (MAD) > 8.5 mm is related with higher arrhythmia risk



MITRAL REGURGITATION



IMPACT OF SCAR ON PROGNOSIS OF

SECONDARY MR IN HF



4D FLOW



AORTIC VALVE IMAGING



AORTIC STENOSIS



AORTIC STENOSIS

AVA by planimetry (good correlation with echo)

Peak velocity can be underestimated:

• Partial volume effects

• Lower temporal resolution

• ↓ accuracy at high velocities



AORTIC STENOSIS

➢ Phase-contrast velocity mapping

➢ Free-breathing or breath-hold 

sequence

➢ Perpendicular to jet

➢ Adjust Venc to avoid aliasing

➢ Underestimates peak velocity CF 

Doppler



AORTIC STENOSIS



AORTIC STENOSIS

➢ Calcification of the valve

➢ Dilatation of aorta

➢ LV hypertrophy

➢ LGE 



AS AND LGE



AORTIC REGURGITATION

Severely dilated, eccentric hypertrophied LV



AORTIC REGURGITATION



AORTIC REGURGITATION



AORTIC REGURGITATION



BICUSPID AORTIC VALVE



PROSTHETIC AV



MITRAL STENOSIS



MITRAL STENOSIS



RHEUMATIC MS



TRICUSPID REGURGITATION

 Potential reasons for TR neglect (by echo):

 Long indolent period, even for severe TR

 Symptoms are non-specific and confused 

 Reliance on TR jet area by color Doppler

 Consistent under-coding of TR severity and often of 

TV annular size, RV size and function

 Variability of TR severity with diuresis / preload 

status



TRICUSPID REGURGITATION



CARCINOID HEART DISEASE



PULMONARY STENOSIS



CONCLUSIONS

 CMR is a complimentary imaging tool in VHD

 Allows comprehensive assessment of the valve, 

myocardium and surrounding structures, with no 

ionizing radiation

 Consider if TTE is suboptimal

 Borderline cases

 When have complex patients / need multiple answers

 When the echo and clinical data do not fit!

Future role as an imaging biomarker for assessing 

therapeutic interventions and timing of intervention



THANK YOU
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