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The role of CMR in Arrhythmogenic Cardiomyopathy



❖ Cardiac morphology and function (systolic and diastolic) (ie black blood, white 
blood SSFP, myocardial tagging, transmitral velocities, FT stain)

❖ Quantification of chambers and mass 

❖ Tissue characterisation
FSE sequences -/+ saturations pulses

T2W sequences (STIR)-increased water content- oedema infiltration infarction

 Precontrast T1 T2 mapping, post contrast T1 mapping, ECV

 Multiecho T2* GE

LGE inversion recovery sequence and gadolinium contrast agent- areas with expanded interstitial fibrosis 
necrosis infiltration

 EGE

❖Perfusion ischaemia/microvascular obstruction

❖Flows

❖Intracardiac features

❖Extracardiac findings

CMR sequences



ARVC
Characterized by a broad phenotypic spectrum 
- loss of myocytes in the right ventricular myocardium,
- Fatty or fibrofatty replacement
- Frequent involvement of the LV 
- Association with myocarditis
- Genetics: ARVC is a desmosomal cardiomyopathy- defective cell-adhesion 

proteins 
 JUP—plakoglobin, PKP2—plakophilin
desmosomal cadherins (DSG2—desmoglein-2
DSC2—desmocollin-2)

 plakins (DSP—desmoplakin) 

- Non-desmosomal genes 
alpha T-catenin (CTNNA3),
 N-cadherin (CDH2) 
transmembrane protein 43 (TMEM43)
 ryanodine-receptor type 2 (RYR2)



Arrhythmias

Family history ECG

SAECG

ECHO

CMR

Diagnosis in ARVC



Arrhythmogenic Cardiomyopathy

• “Arrhythmogenic Cardiomyopathy” is currently defined as a genetic heart muscle disease which affects the 

RV, the LV, or both, whose most distinctive phenotypic feature is myocardial scar (fibro or fibrofatty 

myocardial replacement) which underlies global and/or regional ventricular dysfunction and predisposes 

to potentially lethal scar-related ventricular arrhythmias, regardless of the severity of the systolic ventricular 

dysfunction (autosomal dominant and recessive PKP2, DSG2, DSP, DSC2, and JUP      LMNA, TMEM43, PLN, SCN5A, TGFB3)

(i) the “dominant-right” variant, i.e., the classic ARVC phenotype characterized by the predominant RV 

involvement, with no or minor LV abnormalities

(ii) the “biventricular disease” variant characterized by the parallel involvement of the RV and LV

 (iii) the “dominant-left “variant (also referred to as “arrhythmogenic left ventricular cardiomyopathy; ALVC”) 

characterized by the predominant LV involvement, with no or minor RV abnormalities

✓  RV assessment (volumes, wall thickness, function, RWMAs)

✓  Risk stratification

Screening 1-2 years probands and family members



Revised ARVC Diagnostic Criteria 2010

➢ New techniques

➢ More sensitive for familial and mild disease

➢ Early and greater involvement of LV in 
parallel or exceed the severity or RV 
involvement

I. Imaging
II. Pathology
III. ECG 
IV. Ventricular arrhythmias
V. Family history

Definite diagnosis: (2M or 1M+2m or 4m)



The Padua Criteria 2020

❖Tissue characterization by CE-CMR for detection of fibro-fatty myocardial 
replacement of both ventricles.

❖New ECG criteria, including depolarization/ repolarization abnormalities and 
ventricular arrhythmias, specific for the LV involvement.



Corrado D et al. Int J Cardiol. 2020



International Journal of Cardiology 2020



Arrhythmogenic cardiomyopathy in CMR

❑Akinesia: Lack of motion (10% wall thickening)

❑Hypokinesia: <40% wall thickening

❑(Focal) wall thinning

❑Dyskinesia

❑(Micro)-Aneurysm: Persistent bulging in both systole and diastole.

❑Dyssynchrony: Regional peak contraction occurring at different times in adjacent 

myocardium.

❑Accordion sign: specific area/segment of free RV wall myocardium with dyssynchronous 

micro contraction.



te Riele et al, JACC CV imaging 2015



Infundibulum

RV sub tricuspid

RV apex

Inferolateral LV



Case 1











Be aware of 

“HOT” 

Phases



Pitfalls in imaging of ARVC

Fatty infiltration 

Free wall tethering

Rastegar N et al. RSNA, Oct 2014



Pectus excavatum

Apicolateral bulge



Butterfly apex



Correlation of phenotype with genotype

Lamin A/C 6% of DCM

Filamin C
DSP

Augusto JB, et al. Dilated cardiomyopathy and arrhythmogenic left ventricular 

cardiomyopathy: a comprehensive genotype-imaging phenotype study. Eur Heart J 

Cardiovasc Imaging. 2020;21(3):326-336.



5 Phenotypes



Non Dilated Left Ventricular Cardiomyopathy (NDLVC)

• Presence of Non ischaemic LV scar/ Fatty replacement WITH or WITHOUT 
global/regional wall motion abnormalities

• Isolated GLOBAL LV hypokinesia WITHOUT scarring

DCM (NO LV dilation)

ALVC

Left dominant ARVC

Arrhythmogenic DCM



Corrado D. et al N Engl J Med 2017;376:61-72

>10%/y 1-10% <1%



ARVC-SCD

• Better for certain genotypes (ie PKP2 vs gene elusive)

• High-risk features are defined as either cardiac syncope

 NSVT, RVEF<40%, LVEF<45%, SMVT at PES



DCM/NDLVC-SCD

➢ Syncope IIb
➢ LGE IIb

➢Gene specific approach (IIa) 
➢ Variant Specific calculators





Case 2













Case 3











Case 4











Case 5











Case 5











Diseases mimicking ACM

• Myocarditis     

• Sarcoidosis

• DCM

• Athlete’s heart

• Uhl’s disease

• Pre tricuspid defects

• TR

• RV infarct

• Ebstein’s anomaly

• Chest deformity 

• Pericardial absence

• Chagas



Key messages

o CMR is the gold standard for investigation, diagnosis, management and treatment of heart 
muscle diseases

o  Combine all images and all sequences cardiac and extra cardiac findings

o Remember clinical context, family history and drugs 
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