
Until recently, these impairments were
believed to be caused by the cardiac
surgery the infants underwent to save

their lives, but new research suggests that the
stage was set for these problems not only
before the infants underwent surgery but
before they were even born.

In an effort to understand why infants 
with major congenital heart disease are so
neurologically vulnerable, researchers led by
Dr. Steven P. Miller from the Division of
Neurology at the University of British Columbia,
in Vancouver and the University of California,
San Francisco, scanned the brains of 41 babies
with severe congenital heart abnormalities
right after they were born, before they under-
went any surgery. These scans are safe and
noninvasive technologies that provide a 
window into brain structure, chemistry and
functioning.

The scans revealed a pattern of microstruc-
tural and biochemical abnormalities in these
infants’ brains that are typical of premature
babies, even though these babies were born
at term. “This suggested to us that there were
changes in how the brains develop in the womb
in the babies with heart disease,” says Miller.

It remains unclear what causes the abnor-
malities in brain development, but Miller says
that animal studies suggest it may be related
to impaired delivery of oxygen, in utero, to the
brain. “The next important link we need to make
is between these abnormalities in the brain that
we see on imaging and the outcomes that we
recognize in the clinic,” he says. “I also think we
need to recognize that brain injury in babies with
heart disease is complicated. It’s not entirely the
result of things that happen during surgery.”

Dr. Annette Majnemer, from the Division of
Pediatric Neurology at the McGill University
Health Centre, has done extensive research in
the area of development among infants with
severe congenital heart abnormalities but was
not involved in this research. “These types of

studies are very important in helping us to
understand the mechanisms and causes of brain
injuries so that we can prevent them, or if we
can’t prevent them then minimize the events
that can occur in the immature brain,” she says. 

While standard magnetic resonance imag-
ing (MRI) detects brain injuries well, more
sophisticated MRI technology was needed to
detect the abnormalities in the brain develop-
ment of these infants.

“The study also demonstrated that children
born with severe congenital heart abnormalities
are a high-risk group, much like premature
infants,” she says. As a result, they may similar-
ly benefit from years of close
follow up and screening for
developmental disorders so
that problems can be identi-
fied and addressed early on.
Families of these infants also
need support to help them
cope with the very stressful
situation of having a sick child
who may need special care for
years to come.

In fact, research conducted
by Majnemer’s team has
already suggested that, by
school age, many of the chil-
dren born with severe congen-
ital heart defects are having
trouble. “Many of the children
were not receiving educational
and rehabilitation services even
though the parents felt they
needed it,” she says.

Another important implica-
tion of this research is the need
to scan the brain of the babies
with congenital heart disease
to recognize brain injury and
help counsel families.
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TROUBLED BRAINS?
TROUBLED HEARTS EQUALS 
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Dramatic advances in cardiac care over the past several years have resulted in a much
higher rate of survival among babies born with major heart abnormalities. But as many
as half of these infants face neural-development problems, including motor, language,
and intellectual impairments. 

“This suggested to us 
that there were changes 

in how the brains develop 
in the womb in the babies

with heart disease.” 


