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Abstract:
Construction of a realistic neonatal head model including bone, fontanels and soft tissues using medical imagery is an
important issue in many applications. For example, solving inverse problems for source localization in electroencephalography
(EEG) and magnetoencephalography (MEG) requires 3D geometry of principal structures of the head. Moreover, most of the
longitudinal morphological and functional studies of neonatal cerebral development need standard head models for interindividual comparison and structural development analysis. Principally, cranial hard tissues are visible in CT scans, while
cerebral soft tissues are mostlyvisible in MR images. Therefore, a multimodal approach is indispensable for creating a complete
neonatal head model including hard and soft tissues.
In this presentation, different steps required for creating a neonatal bimodal MR-CT head template including skull
segmentation, inter-modality inter-subject registration and group-wise template creation are introduced. Furthermore, an
application of the created bimodal template for segmenting neonatal skull from MR images will be introduced. We will also
show how the created templates in different neonatal age ranges may be useful for longitudinal studies of neonatal head
development.
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