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Cardiac MRI

Technique

• 1.5T or 3.0T scanner

• Cardiac sequences

• ECG-gating

• Training



LGE



Late Gadolinium Enhancement



Late Gd Enhancement



Delayed Enhancement



Tissue Characterization

Delayed Enhancement

• 5-7 minutes after injection of Gd

• Areas of infarction, infiltration and fibrosis enhance

• The pattern of enhancement can help differentiate a possible set of 

etiologies



Infarct Infiltration / fibrosis



Other types of enhancement



Restrictive physiology



Endomyocardial fibrosis



53-years old man in failure



Amyloidosis



Sudden Cardiac Death Risk Stratification

LGE

• Hypertrophic cardiomyopathy

• Dilated cardiomyopathy

• Granulomatous cardiomyopathy - sarcoidosis



Hypertrophic Cardiomyopathy



Case



53-years old with symmetric HCM with septum and anterior wall fibrosis



Sudden Cardiac Death in HCM

Risk Assessment

• Traditional criteria for assessment are not sensitive enough to capture all 

patients

• Addition of late gadolinium enhancement (LGE) identifies many more 

patients at risk for SCD, who would need ICDs

Maron BJ et al. JACC: Cardiovascular Imaging 2016;9:1403–6.





LGE in HCM

PERFUSE study

• 1293 patients over a median of 3.3 years

• Absence of LGE is associated with low risk (but not zero risk)

• The mere presence of LGE is not a risk factor

• LGE of >15% is associated with a 2-fold risk of SCD even in the presence of 1 

additional risk factor

• The relationship is linear

Chan et al. Circulation 2014;130:484





43%



Chan et al. Circulation 2014;130:484



LGE in HCM

Meta-Analysis

• 2993 patients in 5 studies

• The mere presence of LGE is not a risk factor

• LGE of >20% is associated with a 2-fold risk of SCD

• The relationship is linear

• Each 10% increase results in a 36% increase in relative SCD

Weng Z et al. JACC: Cardiovascular Imaging 2016;9:1392–402.
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Dilated

Cardiomyopathy



49-years old man with an EF of 18% - DCM



Fibrosis



43-years old man



T2 = 54 ms

T1 = 1455 ms

STIR Late Gd

Fibrosis



LGE in DCM

Patients with mild to moderate systolic dysfunction – EF > 40%

• If there is LGE, there is increased risk of sudden cardiac death

Halliday et al. Circulation 2017;135:2106–15.





Granulomatous Cardiomyopathy



65-years old with 

tachyarrhythmias





CT chest and black blood MRI axial



LGE in Sarcoidosis

Patients with Preserved EF

• Patients with sarcoidosis with LGE are at increased risk for sudden cardiac 

death / VT

Murtagh G et al. Circ Cardiovasc Imag 2016;9:e003738





Sudden Cardiac Death Risk Stratification

LGE

• Hypertrophic cardiomyopathy

• Dilated cardiomyopathy

• Granulomatous cardiomyopathy - sarcoidosis



In dilated cardiomyopathy and granulomatous 

cardiomyopathy, the mere presence of LGE is associated with 

increased risk of SCD

In HCM, the mere presence of LGE does not imply a risk 

immediately. It is the amount of fibrosis that matters



Thank you






