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Left Ventricular Non-compaction

1st described pathologically as 
spongy myocardium in 1975 

(Dusek)

Clinically recognized with 
echocardiography in 1984 

(Engberding)

Classified as distinct form of 
cardiomyopathy in 2006                  

(AHA)

Still clinically debated as a 
distinct entity 

Background Genetics Imaging Heart Failure Arrhythmias Outcomes
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Left Ventricular Non-compaction Embryology

• Embryologically, the theory is that there is a “failure of the 
compaction process during fetal development”

• Normal development and compaction:

Sedmera D, et al. Heart Failure Clinics. 2008          Henderson D, et al, Pediatric Cardiology. 2009          Faber et al. iScience. 2022

• Greater surface 
area / volume

• Increased 
muscle mass

• Prior to coronary 
establishment

Trabeculations
evident early in 

1st trimester

• Positive and 
negative gene 
regulators

• Majority complete 
by end of 2nd

trimester

Compaction 
begins at 5-8 

weeks

• Growth and 
pressure related 
triggers

• Effects efficiency 
of ventricular 
contraction

Compaction can 
continue into 
postnatal life
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Left Ventricular Non-compaction Embryology

Misra C, et al. Nature. 2013 Rhee S, et al. Eur Heart Journal. 2021
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Left Ventricular Non-compaction

• Currently makes up 3-10% of all pediatric cardiomyopathy

Brescia S, et al. Circulation. 2013               Towbin JA. Circulation Research. 2017               Ikeda U, et al. J Cardiology. 2020
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Left Ventricular Non-compaction Genetics

• LVNC has a familial occurrence rate of 
~30% in new presentations 

• More heterogeneous and complex than 
other forms of cardiomyopathy

• Inheritance can be Autosomal Dominant, 
X-linked, AR, or mitochondrial

Bhatia, et al. J Car Fail. 2013                Van Waning J, et al. JACC. 2018                Rojanasopondist, et al. Circ Genom Precis Med. 2022
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Left Ventricular Non-compaction Genetics

Rojanasopondist, et al. Circ Genom Precis Med. 2022

Grading of Gene-Disease relationship based on 
NIH Clinical Genomics Resource Framework
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Left Ventricular Non-compaction Genetic Pathway

Rojanasopondist, et al. Circ Genom Precis Med. 2022
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Hershberger, et al. J Card Fail. 2018

Left Ventricular Non-compaction Genetics Testing

Genetic testing is not recommended in asymptomatic patients with incidental 
findings of prominent trabeculations or “suspicions” of disease



Page  12

xxx00.#####.ppt  2/17/2024 10:30:07 AM

Background Genetics Imaging Heart Failure Arrhythmias Outcomes

Left Ventricular Non-compaction Imaging

Taylor C, et al. Progress Ped Cardiol. 2021

Chin Jenni Stollberger
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Left Ventricular Non-compaction Imaging

Taylor C, et al. Progress Ped Cardiol. 2021

Petersen
Jacquier & Grothoff
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Left Ventricular Non-compaction Imaging

Sabatino J, et al. Circ Cardiovasc Imaging. 2019
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Left Ventricular Non-compaction Imaging

Krupickova S, et al. J Cardiovasc Magn Reson. 2021
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Left Ventricular Non-compaction Imaging

Grigoratos, et al. JACC: Cardiovasc Imaging. 2019
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Left Ventricular Non-compaction Heart Failure

Li, et al. Frontiers in Pediatrics. 2023

In general, ~2/3 of patients with LVNC develop Heart Failure 
over the course of their disease
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Left Ventricular Non-compaction Heart Failure

Brescia S, et al. Circulation. 2013                                                            Casas G, et al. JACC. 2021
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Left Ventricular Non-compaction Heart Failure

Heidenreich PA, et al. 2022 AHA/ACC/HFSA Guideline for Management of Heart Failure. Circulation. 2022
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Left Ventricular Non-compaction Arrhythmias

Brescia S, et al. Circulation. 2013                                                          Jefferies JL,et al. Tex Heart Inst J. 2022 

• Overall prevalence of 
Arrhythmias in children 
with LVNC ~30%

• VT > SVT > Atrial Tachy
(Afib rare in children)

• Arrhythmias associated 
with increased overall 
mortality (HR 3; P<0.01)
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Left Ventricular Non-compaction Arrhythmias

Howard TS, et al. J Card Failure. 2019

WPW in LVNC

• Prevalence of WPW in 
LVNC as high as 11%

• WPW associated with a 
higher risk of dysfunction 
related to dyssynchrony

• Ablations can result in 
improved (normalized) 
cardiac function
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Left Ventricular Non-compaction Arrhythmias

Muser D. Heart Rhythm. 2017                                                              Sanchez Muňoz JJ. Heart Rhythm. 2021  
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Left Ventricular Non-compaction Arrhythmias

•Incidence of SCD in children with 

LVNC remains imprecisely defined              

(risk phenotype dependent)

‐ Range 6-18% over variable follow-up

•Cardiac dysfunction and arrhythmias 

associated w/ SCD (HR 7.6; P=0.01)

Brescia S, et al. Circulation. 2013                       Miyake, et al. Cardiac EP Clinics. 2015                       Kaya E. J Am Coll Cardiol EP. 2023                                                   
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Left Ventricular Non-compaction Outcomes

Towbin JA. Circulation Research. 2017.                                        Brescia, et al. Circulation. 2013.



Page  25

xxx00.#####.ppt  2/17/2024 10:30:10 AM

Background Genetics Imaging Heart Failure Arrhythmias Outcomes

Left Ventricular Non-compaction Outcomes

Brescia S, et al. Circulation. 2013                               Shi, et al. Circulation. 2018                              Ichida et al. J Cardiol. 2020
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Left Ventricular Non-compaction Outcomes

Brescia S, et al. Circulation. 2013                              Van Waning JI. JACC. 2018                             Shi, et al. Circulation. 2018 
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Left Ventricular Non-compaction Outcomes

Vaidya, et al. J Am Heart Assoc. 2021                                          Casas G, et al. JACC. 2021 
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Left Ventricular Non-compaction

Summary 

• LVNC is a unique form of cardiomyopathy characterized by 
prominent trabeculations and deep intratrabecular recesses

• Genetically heterogeneous and complex
• Diagnosis remains a conundrum, but dependent on evolving 

imaging modalities and genetic evaluation
• Outcomes primarily associated with phenotype, presence of 

cardiac dysfunction, and arrhythmias
• Those with normal dimensions, normal function, no arrhythmias 

(i.e. prominent trabeculations) should be expected to do very well 
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Thank You


