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ABSTRACT
We present our first experience of constructing an image of a
fetal endocardial cushion defect (ECD) employing HDlive at
21 weeks and 3 days of gestation. Conventional two-dimen
sional (2D) echocardiography showed an atrioventricular
septal defect, bilateral ventricular hypertrophy and massive
pericardial effusion. Two-dimensional color Doppler ultrasound
revealed atrioventricular valve regurgitation in systole. HDlive
clearly demonstrated a glossy atrial septal defect, common
atrioventricular valve and bilateral ventricular hypertrophy.
Moreover, free, floating leaflets of the common atrioventricular
valve not attached to the interventricular septum were sus
pected using HDlive. These findings suggested complete ECD
with congestive heart failure. HDlive provided us with a new,
realistic, and arguably much improved view of the complexities
and interrelationships of intracardiac structures in a case of
fetal ECD. HDlive may assist in the evaluation of fetal EDC,
and offer potential advantages relative to conventional 2D fetal
echocardiography.
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INTRODUCTION
Endocardial cushion defects (ECDs) are congenital
cardiac anomalies that occur early in fetal life due to
improperly developed cardiac tissue at the center of the
heart.1 Approximately 3% of children with congenital
heart disease have ECDs.2 There are two types of ECD:
complete ECD which involves an atrial septal defect
(ASD) and a ventricular septal defect (VSD), and partial
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(or incomplete) ECD which has only an ASD, or an ASD
and VSD.3 Approximately 60 to 70% of children with these
anomalies have the complete form of ECD.1 ‘Endocardial
cushion defect is strongly associated with trisomy 21, and
several gene changes are also connected. However, the
exact cause of ECD is unknown’.3
There have been five reports on antenatal HDlive
features of normal fetal heart and congenital heart ano
malies.4-8 HDlive with spatiotemporal image correlation
(STIC) provides entirely new visual experiences for
examiners owing to the anatomically realistic depiction
of normal and abnormal fetal cardiac structures of
the beating heart.4 We present our first experience of
constructing an image of a fetal ECD employing HDlive
at 21 weeks and 3 days of gestation.

CASE REPORT
A 21-year-old pregnant Japanese woman, gravida 1, para
0 was referred to our outpatient department at 13 weeks
and 4 days of gestation because of increased nuchal
translucency and fetal arrhythmia. Two-dimensional
(2D) sonography (Voluson E8, GE Medical Systems,
Milwaukee, WI, USA) showed increased nuchal trans
lucency (7.2 mm) and fetal bradycardia. At 16 weeks and
3 days of gestation, fetal heart anomaly was suspected,
but detailed information could not be obtained. There
was an increase in fetal edema, and amniocentesis was
performed for karyotyping. Chromosomal examination
revealed a normal female karyotype.
Fetal 2D echocardiography showed an atrial septal
defect, pericardial effusion, and bradycardia at 17 weeks
and 5 days of gestation. Two weeks later, the fetus started
to develop ascites, and bilateral ventricular hypertrophy
was evident.
Two-dimensional sonography demonstrated apparent
hydrops fetalis (pleural and pericardial effusions, ascites
and skin edema) at 21 weeks and 3 days of gestation. A
single umbilical artery was also noted. Fetal 2D echo
cardiography by the expert in our department showed
an atrioventricular septal defect, and bilateral ventri
cular hypertrophy (Figs 1A to D). Two-dimensional
color Doppler ultrasound revealed atrioventricular valve
regurgitation in systole (Fig. 1D). HDlive clearly depicted
the glossy atrial septal defect as well as ventricular septal
defect, common atrioventricular valve, and bilateral
ventricular hypertrophy (Figs 2A and B). Moreover, free,
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Figs 1A to D: Conventional two-dimensional echocardiographic (A and C) and color Doppler ultrasound (B and D) images of a fetal
endocardial cushion defect at 21 weeks and 3 days of gestation. An atrioventricular septal defect and bilateral ventricular hypertrophy can
be noted. Atrioventricular valve regurgitant flow (arrow) is also evident in systole (D): (A and B) diastole and (C and D) systole (LV: Left
ventricle; PE: Pericardial effusion; RV: Right ventricle)
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Figs 2A and B: HDlive images of an endocardial cushion defect at 21 weeks and 3 days of gestation. A glossy atrial septal defect,
common atrioventricular valve (CAVV), and bilateral ventricular hypertrophy are clearly identified. Spatiotemporal anatomical relationships
among CAVV, chordae, and papillary muscles can also be noted: (A) diastole and (B) systole (LV: Left ventricle; PE: Pericardial effusion;
RV: Right ventricle)

floating leaflets of the common atrioventricular valve not
attached to the interventricular septum were suspected
using HDlive. These findings suggested complete ECD
with congestive heart failure. The patient and her husband
decided against continuing the pregnancy. Abortion was
induced the next day, and resulted in a female abortus
weighing 510 gm (crown-heel length = 23 cm). Permission
to conduct an autopsy was not granted by the parents.

DISCUSSION
Characteristic 2D echocardiographic features of complete
ECD involve both ASD and VSD, and only one large
heart valve (common atrioventricular valve) instead of
two distinct valves.3 However, it is sometimes difficult to
detect the atrioventricular valve, especially when the ultra
sonic beam is not perpendicular to the atrioventricular
valve, because the echoes of the atrioventricular valve are
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confused with the interventricular septum; therefore, an
accurate diagnosis of complete ECD may not be easily
obtained. Moreover, the interventricular septum itself
is a three-dimensional structure, so complete evaluation
of the septum by 2D echocardiography is sometimes
not accurate, and interventricular septal defects beneath
posterior bridging leaflets of the atrioventricular valve
can be missed in some patients with complete ECD.9
In the present case, 2D echocardiography showed an
atriov entricular septal defect, bilateral ventricular
hypertrophy, and pericardial effusion. However, precise
depiction of the common atrioventricular valve was not
possible using 2D echocardiography. HDlive clearly
depicted a common atrioventricular valve. Moreover,
free, floating leaflets of the common atrioventricular
valve not attached to the interventricular septum were
suspected using this technique. HDlive also enabled us
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to recognize spatiotemporal anatomical relationships
among the common atrioventricular valve, chordae, and
papillary muscles. This technique uses an adjustable light
source, thus creating lighting and shadowing effects,
and thereby increases depth perception.10 Therefore,
anatomically realistic images of the common atrio
ventricular valve could be obtained in the present case.
Better visualization of fetal cardiac structures with a
realistic appearance was also described in previous
studies on normal hearts as well as various congenital
heart anomalies employing HDlive.4,8 ‘HDlive may be
an important modality in future fetal cardiac research
and in the evaluation of fetal congenital heart disease’.8
This, to the best of our knowledge, is the first report
on antenatal HDlive features of fetal ECD. HDlive
provided us with a new, realistic, and arguably much
improved view of the complexities and interrelationships
of intracardiac structures of fetal complete ECD. HDlive
may assist in the evaluation of fetal ECD, and offer
potential advantages relative to conventional 2D fetal
echocardiography.
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