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MyocardiumA Mystery of

MyocardiumA Mystery of
Prominent trabeculations & deep intertrabecular recesses
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Gati S. J Am Coll Cardiol Img 2014;7:1266–75

Gati S. J Am Coll Cardiol Img 2014;7:1266–75
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Jenni R, et al. Heart 2001;86:666-71
Figure from Hussein A, et al.  J Am Coll Cardiol 2015;66:578-85

Jenni criteria

• Prominent trabeculations and 
deep recesses

• Involving mid-lateral, apical & 
mid-inferior regions of LV

• NC/C >/= 2 at end-systole
• Perfused inter-trabecular recesses 

on color Doppler

Jenni criteria

• Prominent trabeculations and 
deep recesses

• Involving mid-lateral, apical & 
mid-inferior regions of LV

• NC/C >/= 2 at end-systole
• Perfused inter-trabecular recesses 

on color Doppler

Proposed extra criteria:
• Max C-thickness at systole < 8mm

Gebhard, et al. J Am Soc Echocardiogr 2012

11

12



7/13/2019

7

Gati S. J Am Coll Cardiol Img 2014;7:1266–75

J Thorac Imaging 2014;29:60–66
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Limitations

• Criteria derived from small cohorts
• Trabeculations present commonly in normal 

individuals and in heart failure patients
(8.3% & 23.6% in one study, Kohli SK, EHJ 2008)

No universally accepted diagnostic criteria

Other Non-Diagnostic Findings on Echo / Imaging

• Reduced global LV systolic function
• Diastolic dysfunction
• LV thrombi
• Abnormal or absence of well-defined 

papillary muscles
• RV involvement / RV dysfunction
• Evidence of fibrosis by late gadolinium 

enhancement (LGE) on CMR
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Associated with Other Congenital Abnormalites

• Congenital RVOT/LVOT abnormalities
e.g. pulm atresia, TOF, coarctation of aorta

• Ebstein anomaly
• ASD, VSD, PDA
• Congenitally corrected transposition
• Congenital neuromuscular disease

Isolated LVNC = absence of other cardiac and non-
cardiac congenital abnormalites
Isolated LVNC = absence of other cardiac and non-
cardiac congenital abnormalites

M/65 c/o AF, APO
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M/65 c/o AF, APO

M/65 c/o AF, APO
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4 weeks 7 weeks 10 weeks

LV Trabeculation to Compaction in Fetal Heart Development

The myocardium becomes compacted between 5th & 8th week
From basal segments to the apex
From epicardium to endocardium

The myocardium becomes compacted between 5th & 8th week
From basal segments to the apex
From epicardium to endocardium

Sedmera D, et al. Anat Rec 2000;258:319-337
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Pathogenesis: LVNC as                       Disease

Diagram adapted from: Gati S. JACC Cardiovascular Imaging 2014.

Pathogenesis: LVNC as Phenotype
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Pathogenesis: LVNC as Acquired Phenotype

• 1146 athletes Vs 415 healthy controls
• Increased trabeculations: 18.3% Vs 7.0% (p</= 0.0001)
• Fulfill LVNC criteria: 8.1% Vs 0%
• No adverse event on FU ~ 4 years

Pathogenesis: LVNC as Acquired Phenotype

• transfusion-dependent patients with b-thalassemia
• 18/135 patients (13.3%) fulfilled CMR criteria for LVNC
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Pathogenesis: LVNC as Acquired Phenotype

Circulation 2014;130;475-483

Pathogenesis: LVNC as Acquired Phenotype

102 pregnant women; longitudinal echo study

First trimester Third trimester Post-partum

26 developed increased 
trabeculations 
(10 fulfilled Jenni 
criteria for LVNC)

• 19 complete 
resolution in 
trabeculations 

• 5 marked reduction

Circulation 2014;130;475-483
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Pathogenesis: LVNC as                      Phenotype

Postulation…

A phenotypic response to high preload & 
afterload

Pathogenesis: LVNC as                   Disease
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Major Gene Mutations Associated with LVNC and Their Overlap With Other Cardiac Disorders

Hussein A, et al. JACC 2015.

Pathogenesis: LVNC as Genetic Disease

Hussein A, et al. JACC 2015.

Pathogenesis: LVNC as Genetic Disease

• Positive genetic testing in 40-50%
• Family Hx of LVNC in 12-50%
• Autosomal dominant (more common), X-linked or autosomal 

recessive
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Pathogenesis 

Genetic

Congenital Acquired

LVNC: A Phenotype
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Prevalence

• Difficult to determine, due to:
• Lack of standard diagnostic criteria
• Depending on the population studied

• 0.014% - 1.3% in echo series
• 3-4% in heart failure series

JACC 2015;66:578-85.
Lancet 2015; 386: 813–25
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Clinical Features

Asymptomatic

• On screening
• ECG abnormalities
• Echo for any reason

Caselli, et al. Am J Cardiol 2015;116:801-808

Clinical Features

Symptomatic
Heart Failure

Arrhythmia Embolism
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Clinical Features

Symptomatic
Heart Failure

• Most common presentation
• 30-53% on FU x 2.3-3.8 years
• HFrEF more common
• May be HFpEF or HRmrEF

Thavendiranathan, et al. Heart 2013.

Clinical Features

Symptomatic

Arrhythmia

• Sustained VT: 0-9%
• NSVT: 20-33% over 2.3-3.8 yrs
• AF 6-26% 
• SCD 1-9%
• Heart block

39

40



7/13/2019

21

Clinical Features

Symptomatic

Embolism

Thavendiranathan, et al. Heart 2013.

• Predisposed by thrombus in intertrabecular 
recesses (?)

• Risk factors: LV systolic dysfunction, AF & 
Hx of thromboembolism

• ~5% over 2.3-3.8 years in most series
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Management

Heart Failure

Arrhythmia

Embolism

According to standard guidelines

According to standard guidelines

Consider anticoagulant …

Management

Embolism Role of anticoagulant …

• AF fulfilling standard criteria
• Hx of cardioembolic event
• Evidence of intracardiac thrombus

To consider:
• AF not fulfilling standard criteria
• Impaired LVEF < 40%
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Management: 
Family Screening & Genetic Studies

• Screening of first-degree relatives: History, P/E, ECG, Echo, CK
• Family history for 3 generations
• Role of routine genetic testing not established
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Recommendation on Competitive Athletes

2015 2018
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Recommendation on Competitive Athletes

• Impaired LV systolic function
• Significant atrial or 

ventricular arrhythmias
• Hx of syncope

Only restrict sports in which 
occurrence of syncope may 
cause serious harm or death 
(such as rock climbing, scuba 
diving, or car/motor racing)

No

Recommendation on Competitive Athletes

• Impaired LV systolic function
• Significant atrial or 

ventricular arrhythmias
• Hx of syncope

Restricted to low intensity 
(class IA) sports

Yes
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Prognosis

• High mortality in early series e.g. 35% on mean FU 3.7 years
(Oechslin EN, et al. J Am Coll Cardiol 2000)

• Lower mortality in more recent series 2-15%
(Thavendiranathan, et al. Heart 2013)

• In a pooled series, mortality 14% during 39 months; ~one half SCD
(Bhatia NL, et al. J Cardiac Fail 2011)

• Asymptomatic patients have overall good prognosis
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Non-compacted myocardium with 
prominent trabeculations & 
deep intertrabecular recesses

Incomplete intrauterine
compaction of myocardium
Acquired causes
Genetic causes

Echo & MRI criteria proposed
yet no standard criteria
Common: NC/C end-systole >/= 2

Rx as for other cardiomyopathy
Anticoagulant
Family screening

Asymptomatic, or triad of 
heart failure, arrhythmias, and
embolic events
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