A Case Report of Infant with Left Ventricular Noncompaction
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Left ventricular noncompaction (LVNC) is a rare cardiomyopathy resulting from abnormal arrest
during endomyocardial embryogenesis. The authors present a 6-month-old infant with intractable
cardiogenic shock and echocardiographic features of LVNC, characterized by excessively prominent
ventricular trabeculation and deep intertrabecular recesses as the first case report in Thailand.
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Left ventricular noncompaction (LVNC) is a
rare cardiomyopathy characterized by excessively
prominent ventricular trabeculation and deep inter-
trabecular recesses, resulting from abnormal arrest
during endomyocardial embryogenesis®. LVNC has
been initially described in the pediatric population,
however recent studies also reported in adults®?,
The authors described an infant who presented with
clinical and echocardiographic features of LVNC, the
first reported case in Thailand.

Case Report

A 6-month-old Thai male infant was referred
due to shock. His mother noticed a right upper quad-
rant mass about 1 month prior to seeking treatment
without other symptoms followed 3 weeks later by
edema and poor feeding. At admission to the hospital,
he had profound shock, a thread femoral pulse with a
rate of 150/min, blood pressure of 62/50 mmHg, respira-
tory rate of 60/min, and room air cutaneous oxygen
saturation of 85%. This patient was afebrile, body
weight of 4,600 grams and length of 61.3 cm. Physically
he had low set ears without other dysmorphic features.
The cardiac auscultation demonstrated poor heart tone
with normal S, S,, and no definite murmur. There was
no adventitious breath sound. The liver span was 10
cm and 5 cm below right costal margin with firm
consistency, and no splenomegaly.
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He was the second child in the family with
the birth weight of 3,000 grams. His past medical
history was uneventful, however the developmental
milestone was globally delayed especially in gross
motor area. There was no history of consanguinity,
sudden cardiac death or early infant death in family
members.

The chest X-ray revealed pulmonary venous
congestion and cardiomegaly with the cardiothoracic
ratio of 0.62. The electrocardiogram showed sinus
rhythm with the rate of 150/min, P axis 15°, QRS axis
45°, normal PR and QRS interval, no definite chamber
enlargement, and ST depression with T-wave inversion
in V, . (Fig. 1). The echocardiography demonstrated
remarkable reduction of the left ventricular systolic
function (ejection fraction 10%) and prominent
trabeculations with deep intertrabecular recesses,
predominately in the apical region without other
structural cardiac defects (Fig. 2). The complete blood
count showed hemoglobin 10.3 gm/dl, hematocrit
35%, total white blood cell count 14,700 cell/mm?,
neutrophil 34%, lymphocyte 59%, platelet 314,000 cell/
mm?e. The serum urea nitrogen 11.4 mg%, creatinine
0.8 mg%, sodium 134 mmol/l, potassium 8.0 mmol/I,
chloride 102 mmol/I, total CO, 8 mmol/Il, and blood
sugar 119 mg%. The liver function test revealed total
bilirubin 2.40 mg%, direct bilirubin 2.38 mg%, AST
229 U/L, ALT 136 U/L, alkaline phosphatase 386 U/L,
total protein 5.1 gm%, and albumin 2.8 gm%. The non-
fasting cholesterol 216 mg%, triglyceride 1,059 mg%,
HDL-C 13.7 mg%, total LDH 2,203 U/L, total CPK 452
U/L, and CK-MB 12.4 ng/ml. The arterial blood gas
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Fig. 1 Electrocardiogram demonstrates ST depression in V, and T-wave inversion in V,

D

Fig. 2 Echocardiogram of patient, (A) Parasternal long- axis view, there is a thin epicardial layer (arrowheads) and an
extremely thickened endocardial layer with numerous prominent left ventricular trabeculations, increased depth of
intertrabecular recesses (thin arrow). (B) The 2 layers are best visualized at end systole as shown in this short axis view.
(C) There is blood flow from the ventricular cavity into the deep recesses visualized on color Doppler study. (D) Shows
typical forward (red color) and reversed flow (blue color) between prominent trabeculations during the cardiac cycle.

LA = left atrium, LV = left ventricle

demonstrated pH 7.04, pCO, 14.4, pO, 57.9 mmHg and

base excess -25 mmol/L.
Dopamine and dobutamine were initially

infused 10 mcg/kg/min each. Thiamine was also
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administered for therapeutic trial of cardiac beriberi.
The metabolic acidosis persisted though repetitive
doses of bicarbonate were given. Dopamine and
dobutamine were maximized with the rate of 20 mcg/
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kg/min with additional of adrenaline infusion 2 mcg/
kg/min, without response to cardiogenic shock. Five
hours after admission, he developed monomorphic
ventricular tachycardia, which resisted all medical
modalities. The infant eventually died from malignant
ventricular fibrillation. A cardiac and liver necropsy
was performed post mortem, however cardiac muscle
tissue was not adequate and it showed generalized
fatty change of liver parenchyma. Autopsy was
unable to perform due to religious belief. All family
members were completely examined for cardiovascular
diseases including echocardiography, and all of the
investigations were normal.

Discussion

LVNC is an unclassified cardiomyopathy
according to the WHO classification which has a
variety of spectrum ranging from asymptomatic to a
fulminant of left ventricular dysfunction, ventricular
arrthymia, systemic embolization, even sudden death
syndrome®3, Although an abnormality EKG of
LVNC is non-specific but mostly abnormal and
may be malignant arrthymia®®. In the presented
patient, the EKG also showed ST-T segment and T
wave abnormalities and fatal ventricular arrhythmia.
Although many modalities such as computer tomo-
graphy and magnetic resonance imaging have been
developed to detect more subtle variants of non-
compaction, however no diagnostic criteria have yet
been proposed. Currently, the hallmark of the diagno-
sis still base on the echocardiographic criteria. The
presented patient came with severe left ventricular
failure and malignant ventricular arrthymia; he fulfilled
4 echocardiographic criteria of LVNC described by
Jenni et al®, which are the most widely known of valid
echocardiographic criteria by agreement with the
necropsy finding, as follows: 1) No coexisting cardiac
abnormalities. 2) A two layer structure was seen, with
a compacted thin epicardial band and a much thicker
noncompacted endocardial layer of trabecular mesh-
work with deep intertrabecular recesses. A maximal
end systolic ratio of noncompacted to compacted
layers of 2.2. 3) Predominant area was in the apical
and mid-ventricular area. 4) There was Color Doppler
evidence of deep perfused intertrabecular recesses.
The hypertriglyceridemia and fatty liver in the
presented patient has not yet been described in
LVNC. The authors postulated that it may result from
his severe protein caloric malnutrition; nevertheless,
fasting triglycerides > 1,000 mg/dl in children reflect
severe hyperchylomicronemia, indicate an underlying
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genetic disorder, and increase risk of premature athero-
sclerosis®. However, it too early onset for myocardial
infarction and result of lipid profile in his first-degree
relatives were unremarkable so we still could not
make a definite conclusion for his hyperlipidemia.
Both familial and sporadic formsof LVNC have been
described. Familial form has been observed in 19-44%
in the pediatric population®” and about 18% in
adult®; however, the presented patient was a sporadic
case. Gene G4.5 on the Xg28 chromosomal region is
responsible for some familial cases, especially in X-
link cases; those for the sporadic forms of LVNC
have not yet been described.® Facial dysmorphisms
described by Chin et al was low-set ears, prominent
forehead, strabismus, high arched palate, micrognathia
and motor delay®. Some cases of LVNC have been
found to be associated with certain genetic syndrome
as follows; Barth syndrome, Melnick-Needles,
mutations in the gene encoding o-dystrobrevin
and Cypher/ZASP, and distal 5q deletion®®. The
presented patient had only low-set ears and motor
delay, which are unable to conclude a definite genetic
syndrome. The major limitations of this report are the
following: a rapid deterioration of patient during
admission, retrospective review of the literatures, and
limitation of some investigations at our center;
therefore, genetic study, skeletal biopsy, neurological
investigation, and metabolic screening were unable
to obtain for more information.

The diagnosis of LVNC is mostly missed due
to lack of recognition. The authors hope that the
present report will lead to more awareness of LVNC,
especially in cases of clinical presentation of left
sided heart failure, ventricular arrthymia, systemic
embolization or cardiomyopathy. Echocardiography
is the best method to confirm the diagnosis. Further
study such as lipid profiles, metabolic screening, and
skeletal biopsy, and genetic study are necessary to
elucidate its association with LVNC.
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