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WHEN TO OBTAIN A CARDIAC MR?



SCOPE OF CMR

Morphology and masses

Function and congenital Flow analysis Valve assessment Parametric 
mapping

Angiography

LGE for viability and clots

Perfusion 
and stress 
imaging



ANATOMIC ASSESSMENT
• CMR provides unparalleled assessment of cardiac chamber size, function, wall thickness, and 
tissue characterization.

• Examples of cardiac disorders that are best (if not exclusively) assessed by CMR include:
- Hypertrophic cardiomyopathy

- Cardiac amyloidosis

- Cardiac sarcoidosis

- Hemochromatosis

- Mitral annular disjunction

- Non-compaction

- ARVD

- Pericarditis

- Cardiac masses



ANATOMIC ASSESSMENT



HYPERTROPHIC CARDIOMYOPATHY

• Apical hypertrophy was missed by echocardiography in 40% of cases, later detected by CMR

Echo "blind" areas



HYPERTROPHIC CARDIOMYOPATHY



LGE QUANTIFICATION





CORONARY MICROVASCULAR ISCHEMIA



VALVE ASSESSMENT

• CMR provides excellent assessment for all valvular pathologies

• No assumptions

• Direct planimetry for valve area measurement at the correct orthogonal plane

• Flow assessment by CMR works very well under continuous, laminar flow conditions without 
friction or turbulence



Echo CMR

AORTIC STENOSIS



Echo CMR (PVM)

• Jet width?
• Vena contracta width?
• ERO?
• Pressure half-time? • Direct measurement of regurgitant volume 

and regurgitant fraction
• Ability to directly measure regurgitant orifice

AORTIC REGURGITATION



Echo CMR

• Level?
• Angle?

• No assumptions

MITRAL STENOSIS

PHT = 29% of total deceleration time (DT). MVA = 220 / Pressure half time. MVA = 220/(680-140)*0.29 = 1.4 cm2



Echo CMR

• Moderate-to-severe mitral regurgitation
• PISA ERO 0.29 cm2, regurgitant volume 32 cc, 

vena contracta 0.64 cm ?
• Volumetric analysis likely underestimated due to 

eccentricity of regurgitant jet.

MITRAL REGURGITATION

• MR = LV stroke volume (EDV-ESV) – Aortic forward flow (PVM)
• Eccentric mitral regurgitation noted (posteriorly directed). Severe 

mitral regurgitation. Regurgitant volume is 47 cc. Regurgitant fraction 
is 42% by phase velocity mapping

• Mitral valve disjunction noted (11mm).



Echo (VTI) CMR (PVM)

• This section is intentionally left blank • Direct measurement of pulmonic valve area of 
the orthogonal view

• Direct measurement of regurgitant flow

PULMONIC VALVE



Echo (VTI) CMR (PVM)

• Represent one line of cross-sectional area 
of flow

• May not be aligned with the flow
• Acquired over one cardiac cycle
• Subject to variability (position, orientation, 

operator, window)

• Represent the whole cross-sectional flow
• Obtained exactly perpendicular to the flow 

even if eccentric flow
• Averaged from several cardiac cycles ~ 2 

minutes
• Highly reproducible

Flow quantification



VIABILITY
What is LGE?

Kellman, P. and Arai, A.E. (2012), Cardiac imaging techniques for physicians: Late enhancement . J. Magn. Reson. Imaging, 36: 529 542



VIABILITY
What can CMR 
provide for viability 
assessment that 
other imaging 
modalities cannot?

Circulation 2005;112:135-44



VIABILITY

Lancet 2003;361:374-79



Take home points

➢ CMR is the gold standard for anatomic, functional, and tissue 
characterization of the heart

➢ CMR is evolving (parametric mapping, 4D flow, quantitative 
perfusion, compressed sensing etc.)

➢ CMR, if anything, is under-utilized. The more CMRs you order, the 
better fortune you will get. 

➢ If you send us a patient, PLEASE PLEASE send along the history (we 
look at everything and do a free consultation for you!)
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