
Research at a Glance
Some functional brain connectivity altered in fetuses with congenital heart disease

What’s known:
Congenital heart disease (CHD), a structural 
problem with the heart at birth, is the most 
common birth defect and impacts 8 of every 1,000 
newborns. 

While many infants with mild disease require 
no intervention, others have complex CHD that 
necessitates specialized treatment shortly after 
birth. Complex defects change how blood fl ows 
through the heart and to other organs—including 
the brain.

What’s new:
Newborns with this diagnosis are at an elevated risk for neurodevelopmental disabilities, 
underscoring the importance of monitoring fetal brain development and function to identify 
which newborns need additional surveillance and medical intervention. Neuroimaging 
research in recent years has shown that resting-state functional magnetic resonance imaging  
(rs-fMRI) can provide critical insights into how the brain functions, at rest. The research 
team in the Developing Brain Research Laboratory at Children’s National Health System 
successfully measured brain function in 90 diff erent brain regions in healthy resting fetuses 
and pregnancies complicated by CHD. The team reports for the fi rst time that there was 
robust functional connectivity between hemispheres in both fetuses diagnosed with CHD and 
controls matched by gestational age. The Children’s researchers and clinicians, however, found 
that some functional connections  were weakened in the association and paralimbic regions of 
the brain that are  involved in attention, emotions, and behaviors. 

Questions for future research:
Q: Does decreased regional connectivity in 
these association and paralimbic brain regions 
in CHD-complicated pregnancies infl uence 
infants’ neurodevelopment after birth?

Q: Can rs-fMRI be used to identify early dis-
turbances in brain development in CHD-com-
plicated pregnancies, and can the imaging 
technique lead to improved surveillance and 
more timely therapeutic intervention?

Figure A: The connectivity pattern is highly similar in the two groups. Medial areas are more strongly 
connected (red) than lateral regions (blue).
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