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Impaired prenatal brain growth predicts
adverse neurodevelopmental outcomes in
infants with congenital heart disease

April 22 2022
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A new study reports that selective impairments in regional fetal brain
growth predict adverse cognitive, language and motor outcomes in
infants with congenital heart disease. Interestingly, larger fetal
ventricular volumes were associated with early autistic features. Findings
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from the study will be presented during the Pediatric Academic Societies
(PAS) 2022 Meeting, taking place April 21-25 in Denver.

Fetuses with complex congenital heart disease are at heightened risk for
impaired prenatal brain development. However, the relationship between
altered in-utero fetal brain growth and infant neurodevelopmental
outcomes in congenital heart disease remains largely unknown.

The study found that infants with single-ventricle congenital heart
disease showed greater susceptibility to social-emotional problems
compared to those with two-ventricle congenital heart disease. These
data suggest that prenatal brain growth impairments serve as an
important biomarker for later neurodevelopmental dysfunction.

"Congenital heart defects are the most common birth defect, and many
babies undergo their first surgery shortly after birth," said Yao Wu,
Ph.D., Developing Brain Institute research faculty and lead author of the
study. "Thanks to modern medicine, many of these children are not only
surviving; they're thriving. That makes it all the more important to
understand whether delayed fetal brain development during pregnancy
may affect these children's neurodevelopment as they grow older. Our
research team enrolled 186 fetuses with heart lesions in this study, using
sophisticated imaging to answer that question. In this study we show that
impaired brain growth in the womb can predict worsened language,
cognitive and motor outcomes by the time infants are 18 months old."
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Table 1. Association between fetal brain volumes and 18-month infant neurodevelopmental
outcomes in congenital heart disease.

Fetal brain Bayley-I1I ITSEA
volumes (¢m?) Cognitive | Language Motor Externalizing | Internalizing | Dysregulation | Competence
Cortical gray B 0.42 0.30 0.38 0.15 0.17 0.05 -0.11
malter P Value 0.0005 0.03 0.004 0.12 0.07 0.51 0.36
White matter P 0.24 0.20 -0.07 -0.1239 0.02 -0.05 0.0002

P Value 0.01 0.09 0.54 0.48 0.84 0.68 0.99
Lateral ventricles B -1.71 -1.69 -3.35 -1.58 -1.52 -1.32 0.76

P Value 0.20 0.28 0.05 0.07 0.06 0.15 0.34
Cerebellum B 2.86 2.69 0.47 0.33 0.19 -0.03 -0.004

P Value 0.0008 0.006 0.54 0.67 0.71 0.95 0.99
Brainstem p 7.52 6.09 -1.29 -1.93 -0.001 -1.12 3.46

P Value 0.02 0.12 0.72 0.69 0.99 0.78 0.26
Deep gray matter p 1.79 1.87 0.17 -0.08 0.32 0.31 0.11

P Value 0.01 0.03 0.79 0.90 0.55 0.64 0.86
Total brain volume B 0.14 0.12 0.005 -0.03 0.05 -0.02 0.02

P Value 0.01 0.04 0.92 0.66 0.32 0.75 0.66
Abbreviations: Bayley-IIL, Bayley Scales of Infant and Toddler Development III: ITSEA, Infant-Toddler Social and Emotional Assessment.
Results based on generalized estimating equations, controlling for gestational age at fetal MRI, gender, total cardiopulmonary bypass time,
length of hospitalization, ventricle physiology (single ventricle vs two ventricles), and perioperative brain injury.

Association between fetal brain volumes and 18-month infant
neurodevelopmental outcomes in congenital heart disease. Credit: Children's
National Hospital

Catherine Limperopoulos, Ph.D., Developing Brain Institute chief and
director and senior author of the study added that "by the time children
who survive a fetal congenital heart disease diagnosis enter school, they
can experience impaired social and communication skills, as well as
difficulty with decision-making and paying attention. Our study adds to
the growing body of evidence that points to the need to identify early
preventive and/or therapeutic strategies to offset these
neurodevelopmental delays so these children live longer, healthier lives."

More information: Conference: www.pas-meeting.org/
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