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Myocardial structure in congenital heart defects had not
been extensively analyzed until recently. It was not until 15 or
20 years ago that the first studies appeared in the literature.

Back in the first half of the last century, the first challenge in
the study of congenital heart defects was the understanding of
the morphology and the approach to diagnosis. Morphology has
now been studied for more than one century, and nowadays
virtually all the anomalies have their anatomy well clarified.

With the advent of cardiac surgery in the 1950s, the next
step was to correct or palliate the defects, and this, to a great
extent, has also been achieved today.

In parallel to the improvement of diagnostic methods and
surgical technique, clinical management also experienced
an enormous development during the last five decades.
Patients with heart defects, now surviving to adolescence
and adulthood, required the specialization of clinicians and
surgeons, in order to understand well the late outcome of their
diseases and to treat their residual lesions.

The next goals to be achieved are the prevention of
myocardial remodeling with an early approach to the
defects and the understanding of the previous or intrinsic
myocardial abnormalities.

The distorted cardiac morphology in congenital heart
defects leads to variable hemodynamic consequences that
promote myocardial adaptation and may, eventually, induce
heart failure’. Since these particular conditions of volume and
pressure overload are present from cardiac morphogenesis, the
remodeling process occurs in parallel to the growth process
of the heart, before and after birth.

Although the term “myocardial remodeling” has been
sometimes taken as a synonym to “cardiac dilation”, its concept
implies a series of changes in size, shape and function of the
heart, that histologically correspond to myocyte hypertrophy
or loss (due to necrosis or apoptosis), changes in the amount
of extracellular matrix (mainly fibrosis), and changes in the
microvasculature, such as capillary proliferation2. Particularly
in small children, the mechanism of myocyte hyperplasia may
also take part in the process.

Histological myocardial remodeling has been studied in
different types of congenital defects, although not extensively.
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Anincrease in interstitial myocardial fibrosis was documented
in tricuspid atresia®*, tetralogy of Fallot®, Ebstein’s anomaly®
and in pulmonary atresia with intact ventricular septum?’,
while in hypoplastic left heart syndrome the described change
of extracellular matrix is toward a decreased percentage
of collagen per field when compared to normal®. Fibrosis
deposition is thought to result in increased myocardial stiffness,
which can impair ventricular filling. A transmural variation in
the quantity of fibrosis was described, the subendocardium
being the region with the highest percentage of fibrosis?.
The pathogenesis of such increased matrix deposition is not
fully explained, but the presence of chronic hypoxia and an
inadequacy of coronary/capillary supply, especially in the
subendocardial region, are believed to play an importantrole.
Another important finding in patients with tricuspid atresia
was a positive correlation between the amount of myocardial
interstitial fibrous tissue and age*.

Myocyte hypertrophy is a non-specific response to volume
or pressure overload of the ventricles. Characteristically,
pressure overload leads to a situation where the wall thickness
increases but the chamber radius remains constant or even
diminishes (concentric hypertrophy), as a result of growth in
transverse myocyte diameter. On the other hand, volume-
overload hypertrophy progresses with a proportional growth
in the transverse and longitudinal dimensions of the myocytes
and chamber dilation (eccentric hypertrophy). Wall thickness
is not necessarily increased, and may be normal or thinned.
Myocyte disarray can also accompany a proportion of cases
showing hypertrophy, as a non-specific feature’. Induction
of cardiac hypertrophy by means of pressure-overload may
be useful in cases of transposition of the great arteries, which
is achieved by pulmonary artery banding before surgical
correction (Jatene operation, also known as two-stage arterial
switch operation-ASQO)*'°, There is some debate about
potential adverse effects of such induced hypertrophy, since
late results have demonstrated that myocardial contractility is
lower after the two-stage ASO than after a primary repair''.

Another point of discussion in cardiac remodeling is
the possibility of cardiomyocytes re-entering the cell cycle.
Several studies have demonstrated that cardiac myocytes do
synthesize DNA under certain conditions', but whether the
number of cells or just the number of nuclei increases has not
been completely answered'. Increases in myocyte cell number
appear to occur in the early postnatal period, as demonstrated
experimentally. Thus, it is possible that human hearts with
congenital defects can also adapt to different hemodynamic
conditions after birth by means of cell hyperplasia.

Besides proportionally accompanying physiological cardiac
growth, capillaries are involved in all the mechanisms of
myocardial adaptation under adverse conditions'. In some
circumstances leading to cardiac hypertrophy, the inadequacy
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in their number is believed to increase the potential for
ischemic damage. Although hypoxia is considered to be an
effective stimulus for endothelial cell growth, experimental
data of capillary supply adaptation in response to hypoxia
are controversial. Numbers of capillaries were considered
inadequate in hearts of humans presenting hypoplastic left
heart syndrome’ and in tricuspid atresia®. This may be
interpreted as an inherent abnormality with implications for
ventricular development or indicate a greater vulnerability of
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