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Left Ventricular Noncompaction Complicated with Myocardial Infarction 
with Barth Syndrome in a Newborn
Gyeong Hee Yoo

Department of Pediatrics, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine, Cheonan, Korea

Left ventricular noncompaction (LVNC) is a rare cardiomyopathy characterized by a hypertrabeculation of the left ventricle. Patients 
may present with heart failure, arrhythmia, and thromboembolism. LVNC may be isolated or associated with congenital heart de-
fects. The first discovered genetic cause of isolated LVNC was Barth syndrome (BTHS), an X-linked disorder caused by taffazin (TAZ) 
gene mutation. BTHS is characterized by cardiomyopathy, neutropenia, skeletal myopathy, and growth delay. A newborn male 
baby was referred to Soonchunhyang University Cheonan Hospital due to cyanosis and dyspnea. Based on findings of cardiomeg-
aly, ST depression, and elevated cardiac enzyme, echocardiography was done, which revealed a hypocontractile, enlarged left ven-
tricle with distinctive trabeculation in the apex. Heparinization for the treatment of myocardial infarction and continuous infusion 
of milrinone was started. During hospitalization, the TAZ gene mutation was detected in the patient, his mother, and elder sister. 
After 3 months, the patient was discharged with heart failure medication and aspirin.
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INTRODUCTION

Left ventricular noncompaction (LVNC) is characterized by a 
distinctive trabeculated LV. Barth syndrome (BTHS), a rare X-
linked recessive disorder is caused by a mutation in the taffazin 
(TAZ) gene. Patients with BTHS frequently demonstrate LVNC. 
They are at risk for heart failure, arrhythmia, and thromboembol-
ic complication [1]. Herein, we report a newborn case of LVNC 
complicated with myocardial infarction with BTHS.

CASE REPORT

A 2-day-old male baby was referred due to cyanosis. Cyanosis 
has been observed 9 hours later after birth. The oxygen saturation 
checked using a pulse oximeter was around 90% at room air. He 
appeared dyspneic and was admitted to the neonatal intensive 
care unit. Mechanical ventilator support was applied.

He was delivered vaginally at local obstetric clinic at a gestation-
al age of 37+4 weeks with a birth weight of 2,980 g. Perinatal and 

family histories were unremarkable.
Body temperature was 36.8°C, blood pressure was 64/41 mmHg, 

pulse rate was 149/min, and respiratory rate was 53/min. Cardiac 
examination revealed pansystolic murmur at the apical area. Lung 
sound was clear. Liver and spleen were not palpable.

A chest radiograph showed a cardiomegaly (Fig. 1). An electro-
cardiogram revealed normal sinus rhythm with ST depression 
and T wave inversion in lead V1 and V2 (Fig. 2). Laboratory stud-
ies revealed a white blood cell count of 22,080/μL (reference value, 
9,100 to 34,000/μL), hemoglobin of 18.8 g/dL (reference value, 15 
to 24 g/dL), platelet count 173,000/μL (reference value, 84,000 to 
478,000/μL), troponin T of 0.423 ng/mL (reference value, <0.1 ng/
mL), creatine kinase–myocardial band 96 U/L (reference value, 

<24 U/L), pro-brain natriuretic peptide 25,945 pg/mL, bicarbon-
ate 9.6 mmol/L (reference value, 21 to 28 mmol/L), and lactate level 
31.1 mg/dL (reference value of arterial sample, 4.5 to 14.4 mg/dL). 
Echocardiographic views showed the hypertrabeculation in the 
left ventricle (LV) apex and demonstrated compacted epicardial 
layer [1] and noncompacted endocardial layer [2]. The noncom-
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pacted to compacted layer ratio exceeded 2:1 measured in end-
systole in the apical 4-chamber (Fig. 3A) and parasternal short 
axis view (Fig. 3B). Color Doppler echocardiogram showed flow 
in the intertrabecular recesses, confirming communications be-
tween the recesses and the ventricular cavity (Fig. 4). Grade 4 mi-
tral regurgitation and LV posterior wall hypokinesia were noted. 
The LV ejection fraction by biplane Simpson method was 45%. 
Left atrium and left ventricle were dilated. Coronary arterial pat-

tern was normal. Congenital heart diseases were not found.
The diagnosis of LVNC with myocardial infarction was estab-

lished. Milrinone and dobutamine were infused continuously. 
Heparinization was started for thrombolysis and was given for 3 
weeks until normalization of troponin T. Aspirin was given for 
antiplatelet effect. On day 4 of hospitalization, the patient was ex-
tubated successfully.

TAZ gene mutation confirmed by Sanger sequencing was de-
tected in the patient. His mother and elder sister had the same TAZ 
gene mutation and were unaffected heterozygous. TAZ mutation 
was not detected in his father. After 3 months of admission, the pa-
tient was discharged with heart failure medication and aspirin.

DISCUSSION

LVNC is a rare form of cardiomyopathy and its clinical spec-
trum ranges from no symptoms to congestive heart failure, ar-
rhythmias, and systemic thromboembolism.

The first discovered genetic cause of isolated LVNC was BHTS. 
BHTS was first described in 1983, as an X-liked recessive disease 
of cardiomyopathy, neutropenia, and skeletal myopathy [2]. Mor-
tality is high in infancy and early toddler years due to heart failure 
and severe bacterial infection [1]. BTHS is secondary to loss-of-
function mutations in the TAZ gene located on chromosome 
Xq28, which encodes for TAZ [3]. TAZ is important in the remod-
eling of acyl chains of immature cardiolipin to a mature form [4]. 
Cardiolipin is important for high energy-requiring tissues includ-
ing cardiac muscle, is involved in maintaining mitochondrial 
structure and organizing mitochondrial super complexes, and has 
an important role in apoptosis [5].

Fig. 1. Chest X-ray showing a cardiomegaly.

Fig. 2. Electrocardiogram showing normal sinus rhythm with ST depression and T wave inversion in lead V1 and V2 on the day of admission.



Yoo GH  •  Left Ventricular Noncompaction with Barth Syndrome

Soonchunhyang Medical Science 22(1):38-4140      http://jsms.sch.ac.kr

Cardiomyopathy is the presenting manifestation in the majority 
of cases; 73% in one study [6]. Patients most commonly develop 
early onset cardiomyopathy during fetal life and in infancy [7]. 

The cardiomyopathy follows an undulating course in which the 
cardiac tissue can undergo remodeling [8]. In many affected indi-
viduals, the cardiomyopathy improves and in some it stabilizes af-
ter the toddler years [9]. Cardiomyopathy is LVNC or dilated car-
diomyopathy with or without endocardial fibroelastosis, and it is 
rarely hypertrophic cardiomyopathy.

Specific echocardiographic criteria have been recommended for 
establishing the diagnosis of LVNC [10]. First is a two-layer struc-
ture with a compacted thin epicardial band and a much thicker 
noncompacted endocardial layer of trabecular meshwork with 
deep intertrabecular recesses with a maximal end-systolic ratio of 
noncompacted-to-compacted layer of >2. The second is the seg-
mental involvement of the apex and the inferior and lateral walls 
at the mid-ventricular level. The third is color Doppler echocar-
diographic finding of blood flow from the LV cavity perfusing the 
trabecular recesses.

Diagnosis of BTHS is suggested by typical findings and is estab-
lished in a male proband with detection of a TAZ pathogenic vari-
ant on molecular genetic testing.

In the presence of ventricular dysfunction, diuretics, beta-
blockers, and/or vasodilators are indicated. Cardiac transplanta-
tion has been successful when heart failure is intractable [6]. Stan-
dardized cardiac evaluation including echocardiogram, electro-
cardiogram, and Holter monitoring should be performed to 

Fig. 3. Echocardiographic views. (A) Apical 4-chamber view. (B) Parasternal short axis view showing the hypertrabeculation in the left ventricular apex and demon-
strates compacted layer and noncompacted layer measured in end-systole and ratio > 2 between the noncompacted and compacted layer.

A B

Fig. 4. Color Doppler echocardiogram showing flow (blue circle) in the intertra-
becular recesses, confirming communication between recesses and the ven-
tricular cavity.
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screen for asymptomatic arrhythmias at least yearly.
In this case, myocardial infarction seemed be due to coronary 

thromboembolism from a dislodged thrombus in the LV. We initi-
ated anticoagulation. Aspirin should be considered for prevention 
of embolic complication at the time of initial diagnosis of LVNC [1].

We report a rare newborn case of LVNC with BTHS manifested 
with heart failure and complicated with myocardial infarction. 
We will continue management of heart failure and prevention of 
thromboembolism and prepare for arrhythmia. In addition, long-
term serial follow-up care for BTHS is essential.
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