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Introduction

Tetralogy of Fallot occurs in 10% of all congenital heart
disease, and is the most common cyanotic heart defect
seen in children and beyond infancy (Park, 20008).

Cardiac catheterization is done in patient with
tetralogy of Fallot preoperatively, to delineate the coronary
anatomy, aortopulmonary collaterals, presence and course of
pulmonary blood vessels, and exclusion of other associated
cardiac anomalies (as right aortic arch in 25% of cases)
(Douglas et al., 2005).

Cardiac catheterization, helds a lot of complications
apart from the financial burden, which includes: DVT,
tachyarrythmias, etc (Park et al., 2008).

Real time 3D echocardiography

A number of innovative advances have occurred in
pediatric  echocardiography including utilization of
harmonics to improve border detection, contrast agents to
enhance chamber imaging and Doppler interrogation of jets,
and Doppler tissue velocimetry to glean an enhanced
understanding of both ventricular function (Gerald, 2003).

However, a most recent advance, which has also has
important application for day to day clinical care, is real-time
three-dimensional (3-D) echocardiography (Gerald, 2003).
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In November of 2002, live 3D imaging, an advanced
form of real-time 3D imaging, was introduced by Philips
Medical Systems. The major advance that this latest version
of real-time 3D imaging immediately offered was improved
image quality due to a fully sampled or dense array
configuration of the transducer, called a matrix array.

As the term implies, “real-time” 3D imaging takes place
on the fly, with reconstruction performed simultaneously with
imaging via a personal computer on the sonography machine
(Houck et al., 2006).

Studies have shown, in both in-vitro, in-vivo and human
clinical studies the advantages of the 3-D echocardiography
over two-dimensional (2-D) echocardiography for ventricular
volumes, mass and ejection fraction calculations (Altman et al.,
1997).

The potential for real time three-dimensional
echocardiography seem unbounded in the display and
understanding of acquired and congenital heart disease
(Gerald, 2003).
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Aim of the Work

The aim of the present work is to:

1. Evaluate real time 3D echocardiography in the preoperative
assessment of patients with tetralogy of Fallot.

2. Assess the impact of real time 3D echocardiography in
decreasing the number of preoperative cardiac catheterization
procedures.
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Chapter (1)
Tetralogy of Fallot

Tetralogy of Fallot is a cyanotic congenital heart
malformation comprising infundibular pulmonary stenosis, a
conoventricular septal defect, dextroposition of the aorta
such that the aortic root overrides the crest of ventricular
septum, and right ventricular hypertrophy (Fig 1).
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Fig. (1):  As was emphasized by Arthur Louis Etienne Fallot, as long ago
as 1888, all cases have an interventricular communication,
biventricular origin of the aorta, muscular obstruction within the
right ventricular outflow tract, and right ventricular hypertrophy
(Anderson et al., 2010).

In 1888 Arthur Etienne Fallot separated the
malformation that is now described with his name from other
anatomic lesions responsible for the “Maladie bleue”, although
autopsy cases had been recognized previously; Dr Fallot was
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the first to correlate clinical features with pathological findings
(Anderson et al., 2010).

More than three decades ago Van Praagh and his
colleagues in 2009 suggested that tetralogy of Fallot is really
a monology of Fallot resulting from the displacement of the
infundibular or outlet septum and that in tetralogy the outlet
septum is “too short, too narrow, too shallow . The
malalignment of the infundibular septum is considered now
the essence of tetralogy of Fallot.

The leftward or septal end of infundibular septum is
displaced anteriorly, inserting into the left anterior division of
the septal band rather than between its two divisions in the
normal heart. The rightward of the infundibular septum is
rotated anteriorly and passed anteriorly and superiorly to
reach the free wall of the right ventricle, so that the
infundibular septum and its parietal extension lie almost in
sagital plane rather than the usual frontal plane, so it is called
anterior and cephalad deviation of infundibulum septum (Yoo
et al., 2004).

Twenty five percent of patients with tetralogy of Fallot
will have right aortic arch. In the patients with right aortic
arch and an aberrant left subclavian artery, the anomalous
subclavian artery almost always originates directly from the
descending aorta; it can also be isolated from its normal
aortic arch origin, having instead its origin from the left
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pulmonary artery. With closure of the left arterial duct the
left subclavian artery will be isolated, filling from a left
vertebral and subclavian steel (Anderson, 1991).

Bilateral arterial ductus have been diagnosed in
patients with tetralogy of Fallot. Rarely coarctation of the
aorta or interruption of the aortic arch has been described.

Coronary artery anomalies assume importance in
tetralogy of Fallot because of their potential for damage and
interruption at the time of right venticulotomy. The most
common important abnormality complicating repair of
tetralogy of Fallot is origin of left anterior descending artery
from right coronary artery occurring in about 5% of patients.
In this situation the anterior descending artery crosses the
right ventricular outflow tract a variable distance from the
pulmonary valve (Yoo et al., 2004).

Tetrallogy of Fallot is listed as a "rare disease" by the
Office of Rare Diseases (ORD) of the National Institutes of
Health (NIH). This means that Tetralogy of Fallot, or a
subtype of Tetralogy of Fallot, affects less than 200,000
people in the US population.

Ophanet, who are a consortium of European partners,
currently defines a condition rare when it affects 1 person per
2,000. They list Tetralogy of Fallotas a "rare disease"
(Bailliard and Anderson, 2009).
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