Longitudinal growth analysis of
early childhood brain using
deformation based morphometry

Junki Leé, Yasser AdDab'bagh, Vladimir Fonov, Alan C. Evans
and the Brain Development Cooperative Group

IMontreal Neurological Institute, McGill University, Montreal, Canada;
2University of Ottawa and the Children's Hospital of Eastern Ontario,
Ontario ,Canada;



g Background

Quantifying brain development for young children is challenging
due to the magnitude of neuroanatomical changes and the
variation in MRI intensity response over time.

Deformation based morphometry (DBM) does not require the
preliminary tissue classification step or a priori knowledge of the
ROl to perform the morphological analysis and is, therefore,
minimally influenced by the partial volume effect (PVE).

In this study, we provide a DBM-based approach for estimating
parametric maps of nonlinear volume growth that capture the
heterogeneous growth profile of the different brain regions in early
childhood.
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/ig Subjects &

MRI Acquisition Protocols

A Arepresentative healthy sample of subjects in the age range of
newborn through 4 years and 6 months of age at enrollment were
recruited into the NIH MRI Study of Normal Brain Development
(Evans et al., 2006), which is a multi-center study.

A Forthe present work, we analyzed 264 MR datasets from 69
subjects

(F: 140 scans from 36 subjects, M: 124 scans from 33 subjects, all
were full term at birth).

A All of subjects had multiple longitudinal scans (45 children
completing at least three scans, 22 completing four or more
scans). Ages of this dataset range from birth to 6 years.

A 2D T1-weighted (T1W) multi-slice spin echo sequence
[TR=500ms, TE=12ms]was used. Data were collected parallel to
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