






Comparison of three dimensional echocardiographic findings with anatomical specimens of various congenitally malformed hearts

Figure 5 (A-C) Three
dimensional
echocardiographic
reconstruction and (D)
photograph of a heart
specimen with absence of
right atrioventricular
connexion (tricuspid
atresia) with a restrictive
ventricular septal defect.
By turning the three-
dimensional dataset (A-C)
around its vertical axis the
size of the ventricular
septal defect can be
appreciated. The arrows in
the anatomical specimen
point to the ventricular
septal defect. LA, left
atrium; LV, left ventricle;
RV, right ventricle.

anatomy of heart correctly, three dimensional
echocardiography offers the possibility to dis-
play the cardiac anatomy in a lesion orien-
tated way.6 The prospective diagnosis of
supramitral ring has been difficult by standard
cross-sectional echocardiography.7 The exact
anatomy of the supravalvular lesion can be
appreciated by using a cut through the three
dimensional dataset which displays the floor
of the left atrium "en face" together with the
orifice of the mitral valve. Ebstein's malforma-
tion represents a complex malformation of the
tricuspid valve, which involves all three
leaflets.8 Previous echocardiographic studies
had mainly focused on the morphology and
displacement of the septal leaflet.9 The nature
of the distal attachment of the anterosuperior
leaflet'0 can be readily shown by three dimen-
sional echocardiography as can the hinge
point of the mural leaflet, the key to accurate
diagnosis. The four chamber equivalent dis-
plays the anatomy of the atrioventricular junc-
tion and identifies the atrialised portion of the
right ventricle. Although standard cross-sec-
tional echocardiography has been shown to be

of value in the prospective diagnosis of
subaortic stenosis," the accurate delineation
of the extent of the obstructive tissue relative
to the aortic leaflet of the mitral valve can be
provided only by three dimensional recon-
struction.' Three dimensional echocardio-
graphy is also helpful in assessing the size of
ventricular septal defects and identifying their
surrounding tissues, as illustrated in our case
with absent right atrioventricular connexion.

There are, nonetheless, several limitations
to our study. Perhaps most importantly, we
did not examine in a blind fashion the ability
of three dimensional echocardiography to dis-
play the anatomy, the anatomical diagnosis
being known to the person performing the
three dimensional reconstruction. Second,
high quality three dimensional reconstruc-
tions are much easier to obtain in heart speci-
mens in a water bucket than in patients with
moving hearts. Depending on the heart rate of
the patient, the datasets, which are triggered
to the electrocardiogram and respiration in an
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attempt to minimise motion artefact,' 2 are
10-15 times bigger than datasets obtained in
non-moving specimens. Thus, manipulation
of the dataset to choose optimal view planes,
as well as the computing time needed to gen-
erate three dimensional studies, are consider-
ably longer. In clinical studies, some patients
have been shown to have poor echo windows,
which did not allow three dimensional recon-
struction of the acquired cross-sectional
echocardiographic data.1 2

Taking into account that image quality in
patients may not always be as good as in non-
moving specimens, we, nonetheless, submit
that three dimensional echocardiography dis-
plays correctly the anatomy of the heart, and
that lesion specific display of congenitally
malformed hearts facilitates understanding of
their anatomy.
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