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• 3.2. Dilated cardiomyopathy (DCM)
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Dilated cardiomyopathy: DCM

• LV dilatation and globally impaired systolic function

• Diagnosis by exclusion of secondary causes, e.g.

• Valvular disease

• Ischaemic heart disease

• Hypertension

• 20-50% familial
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DCM: CMR protocol

• Anatomy

• LV function, RV function (Cine CMR)

• Oedema-sensivite CMR imaging

• Late gadolinium enhancement

• ± mapping techniques
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DCM: CMR reporting

• LV and RV volumes, function (global and regional), and 
mass/wall thickness

• Evidence of mitral regurgitation

• Presence and pattern of late gadolinium enhancement

• Evidence of LV thrombus
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Frequency and typical spatial distribution 
of LGE in DCM
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DCM: CMR and prognosis

• LVEF <35%

• Presence and extent of mid-wall fibrosis
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Potential of CMR to reveal underlying 
cause of DCM
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Syllabus

• 3.5. Non-compaction cardiomyopathy (NCP)

• 3.5.1. Criteria for NCP (including differences in echo and CMR criteria)

• 3.5.2. Relative diagnostic yields for NCP by echo and CMR

• 3.5.3. LGE in NCP
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LVNC: Left ventricular non-compaction

• Characterised by prominent myocardial trabeculations and deep 
inter-trabecular recesses that communicate with the ventricular 
cavity

• Can lead to chronic cardiac failure, malignant arrhythmias and 
thromboembolic events
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Petersen et al Heart 2005



Diagnostic echocardiography criteria: 
LVNC

• Jenni criteria: NC/C>2 in systole

• Chin criteria: X/Y=C/(NC+C) ≤0.5

• Stollberger criteria: > 3 trabeculations protruding the left 
ventricular wall, apically to the papillary muscles, visible 
in a single image plane
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Diagnostic CMR criteria: LVNC
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LVNC: CMR analysis approaches
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LVNC: CMR analysis approaches

Steffen E Petersen

Stacey

Jacquier
Petersen



Measure of endocardial complexity: Fractal 
dimension
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Captur G et al,  JCMR 2013



Prognosis: trabeculations and 
DCM/LVNC
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Amzulescu M-S et al. Prognostic Impact of 

Hypertrabeculation and Noncompaction

Phenotype in Dilated Cardiomyopathy: A 

CMR Study. JACC Cardiovasc Imaging. 

2015 Jul 8;8(8):934–46. 



Management algorithm for LVNC
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LGE and LVNC

• Evidence free zone

• Non-ischaemic pattern of LGE

• Ischaemic pattern of LGE

• if coexisting coronary artery disease

• If thromboembolic myocardial infarction
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Syllabus

• 3.7. Transplant Cardiomyopathy

• 3.7.1 Sequences

• 3.7.2 Clinical importance of CMR imaging
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Heart transplant:
Role of CMR in follow-up

• Anatomy: 
• ‘Double left atrium’ appearance with older surgical technique
• Pericardial effusion common in early phase

• Function:
• EF is usually preserved but abnormalities in strain and long axis function. 
• Significant TR (valve injury due to repeated RV biopsy as part of surveillance for 

rejection)
• LVH and diastolic impairment (long term)

• Tissue characterisation:
• Evidence of myocardial oedema and globally elevated native T1 and T2 times 

(during first 5 months)
• LGE (usually non-ischaemic pattern) -> likely due to cumulative injury from 

rejection episodes
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Heart transplant:
Role of CMR in follow-up
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Reid, A. B., Waldron, N., Schmitt, 
M., & Miller, C. A. (2015). The 
Value of Cardiovascular Magnetic 
Resonance in Heart Transplant 
Patients. Current Cardiology 
Reports, 17(7), 612. 
http://doi.org/10.1007/s11886-
015-0612-x



Heart Transplant:
Role of CMR in follow-up
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Graft disease: Role of CMR

• Primary graft failure 
• Severe LVSD (within hours/days)

• Acute rejection
• Elevated T2 time (oedema); Increased EGE relative signal intensity 
• Caution with interpretation – T2 time usually elevated in first 6/12

• Allograft vasculopathy
• CMR useful in detecting silent infarcts (ischaemic LGE pattern)
• Worse strain rate (from tagging sequences) 

• Other consideration
• Erratic response to adenosine in stress perfusion (due to denervation)
• Increased incidence of solid organ tumours and haematological malignancy 

(Careful scrutiny of extra-cardiac images) 
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