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Arrhythmogenic Substrate



SCD Risk Prediction algorithm/model
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1 event/year in
every 150 pts

Risk of Sudden Death and  Outcome in Patients With 
Hypertrophic Cardiomyopathy With Benign Presentation and 

Without Risk Factor

Spirito et al. Am J Cardiol 2014





Cardiac Magnetic Resonance (CMR)

• Ventricular Mass, Volumes, EF

• Site and degree of Hypertrophy

• Absence of limitations from poor 
acoustic window

Ability of detect Myocardial Fibrosis 

with  Late Gadolinium Enhancement



Fibrosis



•Replacement Fibrosis 
(Scarring)

•Interstitial Fibrosis



Late Gadolinium Enhancement

• 50 (30-80) % of HCM pts

• On average 10% LV volume

• Any location and distribution

• Midmyocardium  LV septum 
(30%)



LGE and Prognosis



Toward Clinical Risk Assessment in Hypertrophic Cardiomyopathy 
With Gadolinium Cardiovascular Magnetic Resonance 

Moon et al. J Am Coll Cardiol 2003

All patients n=53 Patients <40 yrs old n=19



Adabag et al. J Am Coll Cardiol 2008

Occurrence and Frequency of Arrhythmias in Hypertrophic 
Cardiomyopathy in Relation to Delayed Enhancement on 

Cardiovascular Magnetic Resonance



Late gadolinium enhancement on cardiac magnetic resonance 
and phenotypic expression in hypertrophic cardiomyopathy

Conte  et al.  Am Heart J 2011 



Monserrat et al. J Am Coll Cardiol 2003

Non-sustained ventricular tachycardia in hypertrophic 
cardiomyopathy

an independent marker of sudden death risk in young patients



Green et al. J Am Coll Cardiol Img 2012

Prognostic Value of Late Gadolinium Enhancement in 
Clinical Outcomes for Hypertrophic Cardiomyopathy



“On balance, the extent of LGE on CMR has some utility in 
predicting cardiovascular mortality, but current data do 
not support the use of LGE in prediction of SCD risk.” 



Role of late gadolinium enhancement cardiovascular magnetic 
resonance in the risk stratification of hypertrophic cardiomyopathy

Ismail  et al.  Heart 2014; 100

Analyses of the predictors of sudden cardiac death or aborted sudden cardiac death



Prognostic Value of Quantitative Contrast-Enhanced 
Cardiovascular Magnetic Resonance for the Evaluation of 

Sudden Death Risk in Patients With Hypertrophic
Cardiomyopathy

Chan et al.  Circulation 2014 



Extensive Myocardial Fibrosis in a Patient With Hypertrophic Cardiomyopathy and 
Ventricular Tachycardia Without Traditional High-Risk Features 

Bongioanni et al. Circ Cardiovasc Imaging 2009



LGE “Amount” Improves Risk Stratification 
Stratification

Chan et al. Circulation 2014 



Cumulative analysis of SCD

Prognostic Value of LGE-CMR in HCM 
A Meta-Analysis

Weng et al. J Am Coll Cardiol 2016



Left Ventricular Apical Aneurysms



LGE and Endstage HCM



Flett et al.  J Am Coll Cardiol Img 2011 

Evaluation of Techniques for the Quantification of  Scar 
of Differing Etiology Using CMR



What Lies Behind the Bright Light of LGE ?

Chan et al.  Am J Cardiol Coll 2015;116



• Native (noncontrast T1)

• Extracellular Volume Fraction (ECV)

T1 mapping

- Early recognition (Gen+/Phen-)
- Differential diagnosis
- Disease progression
- Prognostic Information (?)



LGE-CMR  for SCD Risk Evaluation  in HCM

• Relevant additional prognostic 
informations

• Better appreciation of the “risk status”

• Helpful in decision making (selection ICD 
candidates)

• Role in routine assessment as part of risk 
stratification 



Thank you!





OVERALL CMR FINDINGS

Patients,N = 124

Any late enhancement (%),n = 96 (77%)

Late enhancement in the interventricular septum (%),n = 62 (50%)

Late enhancement in the apex (%),n = 23 (19%)

Late enhancement in the inferior wall(%),n = 22 (18%)

Late enhancement in the anterolateral wall (%),n = 13 (11%)

Maximum LV wall thickness (mm),21 ± 6

LV mass (mg/m2),100 ± 43

Left atrium dilatation (area >20 cm2),n = 51 (41%)

Ejection fraction,59 ± 7.9

Ejection fraction <50%,n = 11 (8%)

End diastolic volume (mL/m2),79 ± 20

End systolic volume (mL/m2),31 ± 9

Perfusion defects,n = 27 (22%)

Conte et al.  Am Heart J 2011
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