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Left ventricular noncompaction cardiomyopathy:
Recent update on genetics, usefulness of biomarkers,
and speckle imaging

Weappreciate Dr Bandyopadhyay’s letter concerning our article
[1] on isolated left ventricular noncompaction cardiomyopathy
(LVNC) in adults. LVNC refers to a myocardial phenotype with
excessive trabeculations of the LV myocardium and severe
thickening of the endocardial noncompacted layer compared with
the epicardial compacted layer. LVNC is the morphological
expression of an underlying cardiomyopathy (primary or second-
ary), and debate continues over whether LVNC is a distinct
cardiomyopathy/trait or the myocardial phenotype of a different
underlying disease. Indeed, LVNC is listed as a genetic cardiomy-
opathy by the American Heart Association, whereas it is classified
as an unclassified cardiomyopathy by the World Health Organiza-
tion and European Society of Cardiology.

Owing to the use of high quality cardiovascular (CV) imaging
modalities and low threshold for screening patients with
nonspecific symptoms for underlying cardiac disease, an increas-
ing number of subjects meet the diagnostic criteria of LVNC. It is
challenging to distinguish patients with themyocardial phenotype
of LVNC, who have an underlying cardiomyopathy, from healthy
individuals with excessive trabeculations as a normal variant. The
lack of universally accepted diagnostic criteria sometimes leads to
over-diagnosis of LVNC in subjects with physiologic, reversible
remodeling of the LV myocardium with excessive trabeculations
such as pregnant women and athletes. Kohli et al. reported that

30 patients (15%) fulfilled Jenni’s echocardiographic criteria for
LVNC out of 199 patients with LV systolic dysfunction in a single
center [2]. Similarly, we reported 23 patients (7.7%) who fulfilled
Jenni’s echocardiographic criteria for LVNC among 300 consecutive
adult patients with LV systolic dysfunction. We found that LV
trabeculations of 9 patients (39%) visibly reduced in association
with improvement of LV contractility after optimal heart failure
therapy [3]. These observations suggest that it is possible to
misclassify a transient deformation of the myocardium with
excessive trabeculations as LVNC using the current morphological
criteria alone.

As you mentioned that we do not have robust data regarding
risk stratification and prognostication for LVNC, identifying
higher risk patients for future CV events and who need regular
follow-up is critical. Therefore, genetic assessment, along with
biomarkers and new CV imaging modalities, may improve
diagnostic accuracy. VanWaning et al. highlighted the knowledge
gap in the mechanisms of LVNC with its marked genetic
heterogeneity and sarcomere gene mutations shared with other
myocardial disorders [4]. There were significantly more genetic
mutations in children (45%) than in adults (30%), and LV systolic
dysfunction was a risk factor for CV events in carriers of a
mutation. They emphasized the importance of routine genetic
testing to establish a genotype [10_TD$DIFF]–phenotype correlation. We
conducted a nationwide survey and retrospectively evaluated
adult patients with morphologic LVNC including congenital,
acquired, or significant valvular heart disease, neuro-muscular
disease, or secondary cardiomyopathy in Japan (unpublished
data). A total of 310 patients (232 male, 74.8%) were registered
from 60 institutions in Japan. The median age and LV ejection
fractionwere 55 years and 35.0%, respectively. Half of the patients
(148 cases, 47.7%) had underlying cardiac diseases (dilated
cardiomyopathy, 23.2%; adult congenital heart diseases, 5.2%;
valvular heart diseases, 4.5%; hypertrophic cardiomyopathy, 4.2%)
and only 7 patients (2.5%) had a family history of LVNC. We
evaluated 272 patients, who were followed-up for more than
30 days for the incidence of CV events, including all-cause death,
hospitalization for worsening heart failure, ventricular arrhyth-
mia, and systemic thromboembolism. Over a 3.6-year median
follow-up period, all-cause death ( [11_TD$DIFF]n = 22, 8.1%), CV death ( [12_TD$DIFF]n = 16,
5.9%), hospitalization for heart failure ( [13_TD$DIFF]n = 59, 21.7%), ventricular
arrhythmia ( [14_TD$DIFF]n = 28, 10.3%), and systemic thromboembolism ( [15_TD$DIFF]n = 7,
2.6%) were observed. There was no difference in the incidence of
CV events between patients with underlying cardiac diseases ( [16_TD$DIFF]
n = 134) and those without (i.e. isolated LVNC) ( [17_TD$DIFF]n = 138) (CV
events rate at 5 years: 30.3% vs. 31.1%, [18_TD$DIFF]p = 0.58). We found that
hospitalization for heart failure was the most common cause of
CV events and such events did not appear to be influenced by the
etiology of CV diseases in this patient population.

LVNC is increasingly being diagnosed in clinical practice,
although there are still many unanswered clinical questions with
regard to this condition. An international registry including a larger
number of subjects with excessive trabeculations with a prospec-
tive follow-up and a multidisciplinary, international collaboration
of clinicians, pathologists, geneticists, imaging specialists, and
epidemiologists may aid in resolving several questions [5]. This
larger study should be considered to elucidate the real prevalence
assessment of LVNC, clarify the useful prognostic factors for patient
management, and determine appropriate therapeutic interven-
tions for these patients.

Funding sources

This work was supported by [19_TD$DIFF]Health and Labour Sciences
Research Grant [20_TD$DIFF].

Letters to the Editor / Journal of Cardiology 73 (2019) 94–96 95

http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0010
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0010
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0020
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0020
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0020
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0025
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0025
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0025
http://refhub.elsevier.com/S0914-5087(18)30160-6/sbref0025
mailto:dhrubajyoti.bandyopadhyay@mountsinai.org
mailto:tausif.akhtar@gmail.com
mailto:raktimghoshmd@gmail.com
mailto:dr.samhati84@gmail.com
https://doi.org/10.1016/j.jjcc.2018.05.016
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jjcc.2018.05.016&domain=pdf


Conflict of interest

The authors declare that there is no conflict of interest.

References

[1] Ikeda U, Minamisawa M, Koyama J. Isolated left ventricular non-compaction
cardiomyopathy in adults. J Cardiol 2015;65:91–7.

[2] Kohli SK, Pantazis AA, Shah JS, Adeyemi B, Jackson G, McKenna WJ, et al.
Diagnosis of left-ventricular non-compaction in patients with left-ventricular
systolic dysfunction: time for a reappraisal of diagnostic criteria? Eur Heart J
2008;29:89–95.

[3] Minamisawa M, Koyama J, Kozuka A, Miura T, Ebisawa S, Motoki H, et al.
Regression of left ventricular hypertrabeculation is associated with improve-
ment in systolic function and favorable prognosis in adult patients with non-
ischemic cardiomyopathy. J Cardiol 2016;69:431–8.

[4] vanWaning JI, Caliskan K, Hoedemaekers YM, van Spaendonck-Zwarts KY, Baas
AF, Boekholdt SM, et al. Genetics, clinical features, and long-term outcome of
noncompaction cardiomyopathy. J Am Coll Cardiol 2018;71:711–22.

[5] Oechslin E, Jenni R. Left ventricular noncompaction: from physiologic remodel-
ing to noncompaction cardiomyopathy. J Am Coll Cardiol 2018;71:723–6.

(MD) Masatoshi Minamisawaa,b
aDepartment of Cardiovascular Medicine,

Shinshu University School of Medicine, Matsumoto, Japan
bCardiovascular Division, Brigham andWomen’s Hospital, Boston,MA,

USA

(MD) Jun Koyamaa,b
aDepartment of Cardiovascular Medicine,

Shinshu University School of Medicine, Matsumoto, Japan
bDepartment of Cardiology, Maruko General Hospital, Ueda, Japan

(MD, FJCC) Uichi Ikedaa,b,*
aDepartment of Cardiovascular Medicine,

Shinshu University School of Medicine, Matsumoto, Japan
bDepartment of Cardiology, Nagano Municipal Hospital, Nagano,

Japan

*Corresponding author at: Department of Cardiology, Nagano
Municipal Hospital, 1333-1 Tomitake, Nagano 381-8551, Japan

E-mail address: uikeda@shinshu-u.ac.jp (U. Ikeda).

Received 31 May 2018
Available online 30 June 2018

https://doi.org/10.1016/j.jjcc.2018.06.001

Letters to the Editor / Journal of Cardiology 73 (2019) 94–9696

http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0005
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0005
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0010
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0010
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0010
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0010
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0015
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0020
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0020
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0020
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0025
http://refhub.elsevier.com/S0914-5087(18)30161-8/sbref0025
mailto:uikeda@shinshu-u.ac.jp
https://doi.org/10.1016/j.jjcc.2018.06.001

	Left ventricular noncompaction cardiomyopathy: Recent update on genetics, usefulness of biomarker, and speckle imaging
	Conflict of interest
	References

	Left ventricular noncompaction cardiomyopathy: Recent update on genetics, usefulness of biomarkers, and speckle imaging
	Funding sources
	Conflict of interest
	References


