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Abstract B

The gquantification of abnormal brain development is important for the study of diseases such as Intrauterine Growth Restriction (IUGR) or Ventriculomegaly, where already in
utero changes in brain structure and function can be noticed and where the neurodevelopmental outcome is unknown. To be able to characterize early the severness of the
disease, quantification of the abnormal fetal brain development and comparison to normality are necessary. To achieve this, image registration is an important preprocessing
step for spatial normalization of subjects and/or populations. To obtain good registration results, which is crucial for the quantification, we adress two different issues of image
registration, the integration of additional sources of information and the multiscale nature of medical image data. For the former, we propose a spatially weighted
multichannel similarity measure to distiguish between useful and redundant additional information. For the latter, we present an adaptive multiscale similarity measure which
combines image statistics at multiple scales for a multiscale representation of regional image similarities. In addition, we present the idea of simultaneously optimization of
transformation parameters to capture better the different scales in the datasets. Both approaches show improvements over common registration methods. Preliminary results are
presented on synthetic and clinical data. /
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Development of an integrative and multiscale registration framework to model and quantify fetal and neonatal abnormal brain development and to estimate their
variability within and across populations.
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