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Constructing Neonatal Brain Atlas for Brain Development Analysis Using

Magnetic Resonance Images

Introduction: Quantification of the neonatal brain development has a
significant role in understanding, prevention, diagnosis and treatment of nervous
system diseases during infancy. Since brain development and the its
corresponding morphological changes are very fast during the first days after
birth, an age-related brain atlas representing fine anatomical features of a
neonatal brain is deemed necessary. Method: We constructed two neonatal
brain atlases for the age ranges of 39-40 and 41-42 weeks of gestation, using 16
T1-weighted magnetic resonance images (MRI) through an improved group-
wise registration paradigm. Results: Neonatal images were normalized to the
newly created and previously available neonatal atlases. The similarity between
these atlases and normalized images were calculated via mutual information.
The mean mutual information between normalized images and the new atlases
using proposed algorithm was considered optimal. Conclusion: This result
confirms the greater similarity between normalized images and the atlases
created through group-wise registrations of features retrieved from MRI.
Keywords: Neonatal brain Atlas, Morphological brain development analysis,
Group-wise registration, Magnetic Resonance Imaging.
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