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Abstract

A 10-day-old neonate with pulmonary consolidation was referred for echocardiography to rule
out CHD. At first glance, the morphology appeared to be a bipartite right ventricle with normal
tricuspid and pulmonary valves. In-depth analysis, however, of the images showed a double-
chambered right ventricle, in which the inlet and outlet portions of the right ventricle were
isolated from the apical component of the right ventricle, which itself communicated with
the left ventricle through a ventricular septal defect. There was a normal pulmonary valve
and tricuspid annulus.

Case description

A 10-day-old neonate presented to our paediatric emergency department with respiratory dis-
tress. The chest x-ray showed homogenous opacification of the entire left lung. The child had an
oxygen saturation of 90% in room air. She was started with intravenous antibiotics. She was
referred for echocardiography to rule out CHD. Echocardiography showed a bipartite right ven-
tricle. The inlet and outlet portions of the right ventricle were well formed, whereas the trabecu-
lar part was absent (Fig 1; Videos 1 and 2). The z score of the tricuspid annulus was more than
þ2, suggestive of a normal-sized annulus. The tricuspid valve morphology was normal, and
there was no regurgitation. There was no right ventricular outflow obstruction. The child
had a well-formed pulmonary trunk, which fed confluent pulmonary arteries. There was a large
ostium secundum atrial septal defect with bidirectional shunting. On detailed evaluation, there
was a diminutive right ventricular apex which was communicating with the left ventricle
through a ventricular septal defect. There was no flow between the inlet portion of the right
ventricle and diminutive apical portion of the right ventricle. Bubble contrast echocardiography
also showed a lack of opacification of the right ventricular apex, whilst the right atrium and right
ventricular inlet were densely opacified (Fig 2). There was a massive left-sided pleural effusion
with consolidation of the left lung. The child did not have any features of congestive heart failure.
The child was managed by the paediatric medicine team and was advised to follow up in the
paediatric cardiology clinic after a month.

Discussion

The right ventricle is classically divided into three components as initially proposed by Goor and
Lillehei: inlet, outlet and apical trabecular components.1 Embryologically, the apical trabecular
component of the right ventricle is formed by ballooning from the inlet and outlet parts of the
ventricular loop. It is the proximal part of the outflow tract that provides the ventricular outlets,
while the inlets are also part of the primary heart tube.2 The septomarginal trabeculation is an
important component of the right ventricular septum. Along with septoparietal trabeculations
and the papillary muscles of the tricuspid valve, the septomarginal trabeculation forms the tra-
becular component of the right ventricle. It is abnormal trabeculation that is responsible for the
sequestration of the apical component from the inlet and outlet components of the right ven-
tricle.3,4 The classically described double-chambered right ventricle occurs when an anomalous
muscle bundle separates the outflow component from the rest of the right ventricle. There are
multiple variants of double-chambered right ventricle described in the literature.5 The inlet por-
tion of the right ventricle may be sequestered from the outlet and apical portions.6 Other rare
variants include the inlet and outlet components found in the absence of an apical component
and a variant where the outlet component is committed to the left ventricle, simulating double-
chambered left ventricle.7,8 In our case, the apical component was sequestered from the outlet
and inlet components, which in turn was committed to the left ventricle through a ventricular
septal defect – to our knowledge a unique finding. On first look, the morphology appeared to be
a bipartite right ventricle with a normal tricuspid and pulmonary valve. However, on detailed
analysis, it was actually a unique variant of double-chambered right ventricle. This case is indeed
a proof of the pudding that the ventricles are tripartite entities.
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Figure 1. (a) Echocardiography in apical 4
chamber review showing a bipartite right ven-
tricle (RV) with the apical trabecular portion
communicating with the left ventricle (LV) through
a ventricular septal defect (VSD). (b) Parasternal
short axis view showing normal right ventricular
outflow tract (RVOT) and pulmonary artery (PA).
(inRV = inlet portion of right ventricle; apRV =
apical trabecular portion of right ventricle).

Figure 2. (a) Echocardiography in sub costal
view showing large atrial septal defect (*) and
separation of inlet and apical portions of the right
ventricle (RV). LV = left ventricle. (b) Contrast
echocardiography showing non opacification of
right ventricular apex (apRV), whilst the right
atrium, inlet portion of the RV and left atrium
are opacified with bubble contrast.
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