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Cardiomyopathies

- Classification -
- Cardiomyopathies (non-ischemic) have high mortality -

Peripartum CMP

Idiopathic CMP

Ischemic CMP

Infiltrative myocardial CMP

CMP due to HIV infection
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Felker et al. NEJM 2000



ESC Guidelines 

- Cardiovascular MRI -

McDonagh TH et. al.  EHJ  2021

• Goldstandard  for the assessment of volumes, mass and EF

• High accuracy and reproducibility

• Preferred imaging method to assess myocardial fibrosis using

• late gadolinium enhancement (LGE) – focal fibrosis

• T1 mapping – diffuse interstitial fibrosis



Diagnostic Modules

- Cardiovascular MRI -

Manka et al. Wien Med Wochenschr 2008; (158) 

140-147
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Cardiomyopathy 

- Diagnosis and Etiology-

normal dilatation hypertrophy 

Left & right ventricle



Types of fibrosis:

• Reactive interstitial

• AS, HT, Age

• Replacement/scarring

• MI, Myocarditis, 

Toxic, Sarcoid

• Infiltrative interstitial

• Amyloid, Fabry

LGE

T1-Mapping

Diagnostic Modules

- Fibrosis/Scar -

Mewton et al. JACC 2011



Diffuse fibrosis
- native T1 Mapping (without contrast agent) -

Haaf et al. JCMR 2016

AI?



Differences:

• in appearance

• in localisation

Late Gadolinium Enhancement (LGE)

Mahrholdt H, et al. EHJ 2005



Chronic Left ventricular dysfunction
- Ischemic vs. Non-Ischemic-



Prognosis Etiology
- Ischemic vs. Non-Ischemic -

Bart et al. JACC 1997

N= 3787, LVEF < 40%, 11y follow-up
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Prognosis Non-Ischemic CMP
- Scar & ICD -

Gutmann et al. Eur Heart J 2019

No SCAR

SCAR

N = 452, LVEF ≤35%, NYHA II-III & Guideline Indication for ICD



Non-Ischemic Cardiomyopathies

HCMRestrictiveDilated 



Mid wall enhancement present in 30-35% of dilated cardiomyopathy

Multivariate analysis showed mid-wall fibrosis is sole predictor of 

death or hospitalisation
Assomull et al. JACC 2006

Dilated Cardiomyopathy



Gulati et al. JAMA 2013
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472 pat; FU 5.3 years; Mean EF <40%

Association of Fibrosis with Mortality & SCD

- in Non-ischemic DCM -



Neuromuscular disorders

- limb-girdle muscular dystrophy -

Late enhancementCine



Neuromuscular disorders

- Duchenne and Becker Dystrophy -

Silva et al. JAMA Cardiol 2017

MF: Myocardial fibrosis

Myocardial fibrosis and LVEF @ baseline

CardioVascular event probability

Absence of MF

Presence of MF

Baseline LVEF, %
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Non-Ischemic Cardiomyopathies

HCMRestrictiveDilated 



Cardiomyopathy

- Diagnosis & Etiology-

59 yo, male, dyspnea (NYHA II)59 yo, male, dyspnea (NYHA III)



Cardiomyopathy

- Diagnosis & Etiology-

Late Gadolinium Enhancement

Amyloidosis Morbus Fabry

59 yo, male, dyspnea (NYHA II)59 yo, male, dyspnea (NYHA III)



Cardiomyopathy

- Diagnosis & Etiology-

T1- Mapping

Amyloidosis Morbus Fabry

59 yo, male, dyspnea (NYHA II)59 yo, male, dyspnea (NYHA III)



Non-Ischemic Cardiomyopathies

HCMRestrictiveDilated 



Hypertrophic Cardiomyopathy
- Phenotypes  -

Bogeart et al.  Radiology 2014

rarerare

Septal Focal

Apical Midventricular



Hypertrophic (obstructive) Cardiomyopathy

Cine Late Enhancement

Male 25 yo

Max. septal Wall 32 mm

Total amount of LV- Fibrosis 7%



Prognostic value of CMR in HCM

Chan et al, Circulation 2014
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LGE ≥20%

LGE ≤15%

LGE ≤10%

LGE absent

LGE ≥20%LGE ≤15%LGE ≤10%LGE 0%



Cardiomyopathy

- Diagnosis & Etiology-

60 yo female

LVEF 50%

RVEF 25%

NSVTs

65 yo male

LVEF 48%

RVEF 31%

VTs



60 yo female

LVEF 50%

RVEF 25%

65 yo male

LVEF 48%

RVEF 31%

4 chamber view

Short axis view

Late gadolinium enhancement

RV-Infarction Sarcoidosis

Cardiomyopathy

- Diagnosis & Etiology-



Prognosis - MRI

- Sarcoidosis -

Composite outcome: Mortality and arrhythmogenic events

AER: Annualized Event Rate

Pooled Data: 10 studies – 760 patients

Colemann et al. JACCimg 2017

Correlation of LGE and LVEF

10x

3x



Interpretation of Results



Conclusion

Cardiac MRI in Cardiomyopathies:

• Has a ESC Class I Indication

• Differentiates ischemic from non-ischemic CMP 

• Helps in the establishment of diagnosis and etiology

• Characterization of Cardiomyopathies  

• Provides strong prognostic information
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