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Editorial

Pediatric cardiology has recently experienced high ad-
vances in the diagnostic, therapeutical, and surgical fields,
particularly in the first case, where confirmation of the
clinical diagnosis to establish the patient’s management is
currently facilitated by increasingly sharp and even
unquestionable images obtained through a variety of
diagnostic methods 1-6.

Due to this technological advance, clinical diagnosis
has been more and more based on images obtained through
echocardiography 1-4, nuclear magnetic resonance imaging 5,
and even other methods 6.

However, this excessive confidence in imaging may
become a mistake when the clinical findings are not seen as
guides for the functional diagnosis, which truly establishes
the clinical and surgical therapeutical management.

This guidance depends essentially on the proper ana-
lysis of each type of clinical manifestation of heart disease,
such as cyanosis, heart failure, and cardiac murmur.

Heart diseases expressed by marked cyanosis in the
neonatal period usually have a pulmonary flow dependent
on a patent ductus arteriosus and are represented by pul-
monary atresia, tricuspid atresia, pulmonary valvar steno-
sis, tetralogy of Fallot, transposition of the great vessels,
and other congenital heart diseases accompanied by pul-
monary stenosis, including the complex anomalies. After
the first month of life, cyanosis, usually more discrete, is due
to heart diseases with a more accentuated pulmonary blood
flow, such as tetralogy of Fallot.

Heart diseases expressed as heart failure are classified
into 3 groups on a pathogenetic basis, as follows: 1) heart
diseases depending on the persistence of pulmonary hyper-
tension in Ebstein anomaly manifesting in the first hours of

life; 2) heart diseases with obstruction of the left heart in
which the systemic flow depends on the ductus arteriosus,
such as coarctation of the aorta, aortic stenosis, and left
heart hypoplasia, in the first week of life; 3) heart diseases
with blood shunt depending on regression of pulmonary
hypertension, such as, among the acyanotic types, ventri-
cular septal defect, persistence of the ductus arteriosus,
and defect of the atrioventricular septum; and, among the
cyanotic types, common arterial trunk, total anomalous
drainage of the pulmonary veins, and single ventricle.

In regard to heart diseases manifesting as cardiac mur-
mur, we can cite acyanotic heart diseases of discrete reper-
cussion, those with a left-to-right shunt, such as atrial and
ventricular septal defects, and ductus arteriosus, and those
with obstruction to the blood flow, such as pulmonary and
aortic stenoses, and coarctation of the aorta.

In these types of clinical manifestations, the specific diag-
nostic characterization of each congenital heart disease beco-
mes simple if we analyze the set of clinical findings, beginning
with anamnesis and physical examination, complemented by
radiographic and electrocardiographic findings.

The functional diagnosis obtained constitutes a basis
for a more adequate guidance in regard to the management
to be adopted, either the expecting clinical or the surgical ty-
pe, which may occur on an emergency basis or in an elective
form, intermingled with an improvement caused by effective
therapy.

However, for confirming this diagnosis and choosing
the most adequate management, echocardiography is cur-
rently an indispensable examination.

With echocardiography, we are able to characterize the
diagnosis, both from the anatomical and functional points of
view, in such an accurate manner that, undoubtedly, nowa-
days, the catheterization and angiographic studies have
their uses limited for the same end.

The factors that have contributed to this methodolo-
gical substitution relate to diagnostic accuracy, clinical and
surgical confidence, and the good anatomical correlation
provided by echocardiography. The advantages of this me-
thod are innumerable and include unquestionable efficien-
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cy, noninvasiveness, easy performance, and also the possi-
bility of repetition whenever necessary, in order to elimina-
te occasional doubts raised by clinical findings.

Despite all these advances, because of the diagnostic
limitation of the method, some situations require catheteriza-
tion and angiographic studies for diagnostic confirmation.
These situations may be divided into 2 groups with their
respective subgroups: A) diagnostic difficulties of echocar-
diography: 1) limitation of the echocardiographic diagnosis;
2) clinical-echocardiographic contrast; B) diagnostic and
therapeutical complementation: 1) hemodynamic asses-
sment of pulmonary hypertension; 2) interventional the-
rapeutic procedures; 3) electrophysiological studies; 4)
endomyocardial biopsy.

In regard to limitations of the echocardiographic me-
thod, they may be summarized in the inadequate definition
of certain cardiovascular structures, among which we may
cite the following: anomalies of the pulmonary venous
return associated with other defects, which cause decrea-
sed pulmonary blood flow, such as in complex heart di-
seases with pulmonary stenosis or pulmonary atresia, the
systemic-pulmonary vessels and their respective anasto-
moses with the pulmonary arterial tree in pulmonary atresia
and ventricular septal defect; the characterization of this
pulmonary arterial tree in certain cases of tetralogy of Fallot
accompanied by stenosis of one of the pulmonary arteries,
or in genetic syndromes, such as Williams’ syndrome, and
congenital rubella; in addition, in arterial trajectories in
anomalies of the aortic arch, in anomalies of the coronary
arteries in their origin and trajectory, and in structural alte-
rations with obstructions and aneurysms in congenital
heart diseases, such as transposition of the great arteries
and tetralogy of Fallot, or even in acquired heart diseases,
such as Kawasaki’s disease 1-3.

Cardiol catheterization is required in situations in which
clinical and echocardiographic diagnoses do not match for
diagnostic characterization and establishment of the most
adequate management.

Therefore, knowledge of the clinical features is funda-
mental for identifying some diagnostic mistakes on echocar-
diography. In many of these situations, the simple repetition
of the echocardiographic study is enough to clarify diag-
nostic doubts.  Some of these situations are described in the
following paragraphs.

In anomalous origin of the coronary artery from the pul-
monary arterial tree, the clinical findings are characteristic, but
due to the sometimes peculiar trajectory simulating an origin
from the left Valsalva sinus in an intramural aortic trajectory, the
echocardiographic diagnosis is excessively difficult and
confirmation requires a mandatory angiographic evaluation.

In an aortopulmonary window, whose clinical and
echocardiographic manifestation is through mitral insuffici-
ency with systolic murmur and a clear mitral reflux evaluated
by Doppler, resulting from dilation of the mitral ring origina-

ting from increased pulmonary blood flow, the angiographic
study is also mandatory.

In marked pulmonary valvar stenosis or pulmonary
atresia with right ventricular hypoplasia of variable degrees,
angiography is also indicated in order to add diagnostic
elements in regard to the real size of the ventricle.

In addition, in congenital heart diseases with multiple
defects of systemic and pulmonary venous return, of the
heart position, of absence of inferior vena cava with
continuation through the azygos vein, angiography is
required to program the most adequate technique in each
case.

In regard to diagnostic and therapeutical complemen-
tation, formal indication of the hemodynamic study is mainly
based not only on the necessary diagnosis but also on the
prognostic dynamic evaluation of pulmonary hyperten-
sion, and determination of the use of vasodilators depen-
ding on the pharmacological response.

The several interventions at the level of valves and ar-
terial obstructions that have been replacing cardiac surgery,
mainly pulmonary valvar stenosis, aortic stenosis of the
newborn infant, and coarctation of the aorta in children
weighing more than 30 kg, are also worthy of note.

Electrophysiological studies constitute another ad-
vance in hemodynamic diagnostic and mainly therapeutical
complementation in ablation of anomalous bundles and
atrioventricular ectopic foci.

Endomyocardial biopsy is currently fundamental in
the diagnosis of an inflammatory process, both the myocar-
dial infectious process and the rejection process in heart
transplantation. It is undoubtedly important for diagnostic
and therapeutical guidance.

Confirmation of clinical diagnosis has been performed by
echocardiographic study that replaces cardiac catheterization,
which has been oriented to the therapeutical intervention field,
replacing cardiac surgery in many cardiac anomalies.

Therefore, according to estimates, corrective cardiac
surgery has been performed in 85% of the cases with no
previous hemodynamic study, based on the echocardiogra-
phic image5. Nuclear magnetic resonance imaging has lately
added to this tendency, especially because its major ap-
plication lies in the limitations of echocardiography already
mentioned 5.

However, I emphasize that despite the diagnostic ad-
vances, the clinical findings have not lost their importance.
They constitute the basis for establishing the functional
diagnosis, which is extremely important for choosing the
right management, for refining other techniques through
questioning and correlation of the findings, and for inte-
racting with all diagnostic elements.

In conclusion, we can state that in the general manage-
ment of heart diseases, the clinical findings are necessary
and fundamental, and the imaging findings are unquestio-
nably useful.
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