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Case Report

Introduction

Left ventricular noncompaction (LVNC) is a rare form of 
myocardial disease with estimated prevalence in adults of 
1:5000.1 It is characterized by the presence of prominent 
ventricular trabeculations with deep recesses between the 
trabeculae. These trabeculae communicate with the left 
ventricular cavity and not with the coronary arteries.2,3 
Noncompaction can affect both the right and left ventricles. 
It can also be present in an isolated area rather than wide-
spread.4,5 The pathogenesis is believed to be caused by the 
failure of ventricular compaction during embryogenesis.6 
This hypothesis may explain typical or congenital LVNC 
cardiomyopathy but doesn’t explain the acquired reversible 
form of the disease.7,8

We report a case of 28-year-old female asymptomatic 
patient with reported history of Endocardial Fibroelastosis 
(EFE) who presents for pregnancy counseling and was found 
to have LVNC with low left ventricular ejection fraction 
(LVEF).

Case Presentation

A 28-year-old female with reported diagnosis of EFE who 
was born full term and had a patent ductus arteriosus, which 
closed spontaneously. Her symptoms of fatigue and dyspnea 
on feeding started when she was 12 weeks old. She was 
admitted for acute congestive heart failure (CHF). Her trans-
thoracic echocardiography (TTE) showed a LVEF of 11%, 
dilated left ventricle, abnormal mitral valve motion, increased 
endocardial echogenicity, and mild mitral regurgitation, sug-
gestive of EFE. She was reported to have a thrombus in her 

apex. Her chest x-ray showed mild cardiomegaly with a 
globular heart. She had further admissions in her first year. 
She was managed on digoxin, captopril, and furosemide. 
She continued to see pediatric cardiology and at age 21 was 
told her LVEF was in the 60s and her medications were 
discontinued.

She married and was having a routine follow-up TTE 
when she was told by the echo technician that her LVEF 
was not in the 60s. She obtained a second opinion from an 
adult cardiologist and was told her LVEF was in the 40s 
but no mention was made of alternative etiology. As she 
was seeking advice from high risk Ob/Gyn in our institu-
tion she was referred to our clinic. She denied any dyspnea 
on exertion, orthopnea, paroxysmal nocturnal dyspnea 
(PND) or edema. She is active, works as a travel agent, 
scuba dives and visited Machu Picchu (el. 7972 ft). She 
does not take any medication other than contraception. She 
does not smoke, take illicit drugs or drink alcohol exces-
sively. Her physical exam showed normal vital signs, nor-
mal first and second heart sounds with no murmurs. The 
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rest of the exam was unremarkable. Her basic lab tests 
were normal. Her electrocardiogram (EKG) was normal. 
Her TTE showed LVEF of 40% to 44%, global hypokinesis, 
Grade 1 diastolic dysfunction and no valve disease. The left 
ventricle showed evidence of noncompaction, most promi-
nent in the apex, with ratio of noncompacted to compacted 
myocardium of 4.8, strongly suggesting noncompacted left 
ventricle Images 1 and 2.

We diagnosed the patient with noncompaction cardiomy-
opathy, not EFE. She agreed to testing for gene mutations 
commonly observed in familial cardiomyopathies. Direct 
DNA sequencing revealed a mutation in ACTC1 gene (actin 
alpha cardiac muscle 1), a new heterozygous missense muta-
tion variant p.P34R (also known as c.101C>G) which is not 
reported in the literature and was labeled as a variant of 
unknown significance. She was advised against pregnancy 
due to high risk of heart failure exacerbation during preg-
nancy. She was encouraged to enroll in a noncompaction 
clinical trial at Indiana University and was referred to their 
genetic clinic for further advice about disease inheritance.

Discussion

On the basis of current knowledge, Arbustini et al classi-
fied LVNC into 3 main groups based on the possible 
causes: (1) isolated LVNC with normal left ventricular size 
and function, (2) genetic LVNC: isolated, as a part of syn-
dromes, cardiomyopathies, and (3) acquired LVNC, which 
may be reversible and has been reported in athletes, hemo-
globinopathies, peripartum, and chronic kidney disease.9

The diagnostic criterion of LVNC is based on the LV mor-
phology using cardiac imaging modalities: transthoracic 
echocardiography, cardiac computed tomography(CT), and 
magnetic resonance imaging (CMR).10 Echocardiography is 
the initial test of choice and is widely used. Many diagnostic 
criteria have been proposed; there is no gold standard test for 
LVNC. The most widely used criteria were proposed by 
Frischknecht et al11 and Jenni et al12 These criteria are as fol-
lows: (1) segmental thickening of myocardial wall of left 
ventricle with 2 layers: a thin, compacted outer layer and a 
thick non-compacted inner layer with prominent trabecula-
tions and deep recesses. The maximum end systolic ratio 
of non-compacted to compacted myocardium is > 2:1, (2) 
color Doppler echocardiographic evidence of deeply per-
fused intertrabecular recesses which, in contrast to myocar-
dial sinusoids, these recesses do not communicate with 
coronary circulation, (3) the trabeculae are located in the left 
ventricular apex and mid-ventricular area of both inferior 
and lateral left ventricular wall, and (4) absence of coexisting 
myocardial abnormalities.2 CMR can be used for diagnosing 
LVNC. It is more helpful in patients for whom good quality 
images cannot be obtained on transthoracic echocardio-
gram. A ratio of non-compacted to compacted myocardium 
in diastole > 2.3 is suggestive of pathologic non-compaction. 
Compared to echocardiography, CMR provides a better 

estimation of the degree of left ventricular non-compaction 
in the apical region of the left ventricle that otherwise cannot 
be seen on echocardiogram.10 Another advantage of CMR is 
measuring fractal dimension (FD) and global peak longitudi-
nal strain (GPLS) which have unique pattern in LVNC. 
Using CMR FD and GPLS in conjunction can add a high 
diagnostic accuracy for LVNC.13 Ultrafast CT scan provides 
high resolution imaging comparable to CMR; however, it has 
not been widely used and unlikely to be used in the future.2

The clinical manifestation of LVNC is varied, and ranges 
from asymptomatic to symptomatic, including heart failure, 
arrhythmia, thromboembolic events, and sudden cardiac 
death. Management should be decided on a case by case 
basis. Patients who have heart failure should be treated with 
standard guidelined therapy for heart failure.14 Antiarrhythmic 
therapy, both medications and implantable defibrillators, is 

Image 1.  Echocardiogram, parasternal, short access view 
showing left ventricular non-compaction(arrow).

Image 2.  Echocardiogram, apical 3 chambers view showing 
apical left ventricular non-compaction (arrow).
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recommended in patients who present with symptomatic and 
life threatening arrhythmia.14 In addition, anticoagulation is 
recommended in patients with an ejection fraction of less 
than 40%, prior history of thromboembolic events, or history 
of atrial flutter or fibrillation.15 Routine follow-up in asymp-
tomatic patients is encouraged because of possible future 
complications.16,17 The prognosis of patients with LVNC 
depends on the course of heart failure symptoms, presence of 
arrhythmias or systemic thromboembolic occurrence.10 Our 
patient’s prognosis during her pregnancy is not clear based on 
the limited data available about the course of LVNC in preg-
nancy. In general, during pregnancy there is an overall 
increased hemodynamic demand on the cardiovascular sys-
tem, and this may add more stress on a non-compacted left 
ventricle which may lead to increased adverse outcome.18 
There are scoring systems which predict adverse outcomes on 
the fetus as well as the mother. These scoring systems have 
been studied on cardiomyopathies other than peripartum. 
However, there were very few patients with LVNC who were 
involved in these studies. For example, Billebeau et al, per-
formed a retrospective study to evaluate predictors of cardiac 
events in women with cardiomyopathies during pregnancy, 
not including peripartum cardiomyopathy. Their cardiomy-
opathies included dilated, tachycardia-induced, hypertrophic, 
and LVNC. In this study out of the 36 women, only 1 preg-
nant patient had a diagnosis of isolated LVNC and the only 
adverse outcome noted was premature delivery.18

The diagnosis of LVNC requires genetic counseling 
since timely screening and diagnosis of at-risk relatives is 
important.19 LVNC can be transmitted in X linked, autoso-
mal dominant or autosomal recessive fashion.20 Genetic test-
ing for relatives is recommended once a specific LVNC gene 
mutation is detected in a patient.20 It is suggested that distin-
guishing genetic from nongenetic LVNC might play a role in 
the prediction of outcome and to guide management of 
patients.19 There are multiple genes reported to contribute to 
the development of noncompaction.9 ACTC1 gene (actin 
alpha cardiac muscle 1), a sarcomere encoding gene which 
was detected in our patient, is one of the identified genes in 
the LVNC population. Other sarcomere encoding genes 
examples are myosin binding protein-C (MYBPC3), car-
diac troponin T (TNNT2), and Beta- myosin heavy chain 
(MYH7).20 The mutation noted in our patient, a missense 
mutation variant p.P34R (also known as c.101C>G), has not 
been reported in the literature based on our search. This 
could represent a newly discovered mutation related to 
genetic LVNC.

In our case, her LVNC was diagnosed during her preg-
nancy counseling leading to 2 major questions: (1) Will preg-
nancy worsen her cardiomyopathy? and (2) Will LVNC be 
inherited by her child with her mutation in ACTC1 gene with 
an autosomal dominant pattern? Pregnancy may be one of 
the potentially reversible causes of LVNC and was found 
in about 25% of normal pregnancies.8,20 This transient 
increase in trabeculation could worsen prognosis. This is 

often complicated by worsening heart failure and arrhythmia; 
but mortality has never been reported.21,22 Currently, there are 
no specific antepartum or peripartum guidelines in patients 
with LVNC cardiomyopathy. The decision about pregnancy 
should be individualized based on the patient’s symptoms and 
severity of heart failure. The pattern of autosomal dominant 
inheritance is observed with variable penetrance causing dif-
ficulty in calculating the possibility of disease transmission to 
the next generation.19

In conclusion, further studies are necessary to establish 
standard diagnostic criteria and management of this dis-
ease, including in pregnancy. In addition, research is needed 
to confirm the genotype-phenotype correlation and guide 
genetic counseling in LVNC patients and their families.
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