Creating A Population Specific Brain Atlas for Children with Chromosomal 8p
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The use of standard MRI analysis pipelines is based on and focuses on
neurotypical brain atlases which can introduce a significant bias when
applied to atypical neurodevelopment. Therefore, recent research has
highlighted the importance of population-specific atlases in
neurodevelopmental research. For example, Queder et al. (2022)
demonstrated that using Joint-Label Fusion (JLF) atlases in Down
. Syndrome research significantly improves the accuracy of regional brain

volume measurements compared to standard templates.

The current study compares standard and population-specific
frameworks to critically evaluate the differences in structural brain
measurements, which can be used to inform brain-behavior relationships.
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Conclusions

The most significant findings within the study shows that

| aligning the MRI images to the template improves

segmentations for certain regions.

- Regions in the cerebellum and medial temporal lobe
were more accurately reconstructed than the original
Freesurfer scan when compared.
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Once additional data is collected, the study will focus on
making more templates that are specific to chromosomal
arrangements like Invdupdel, duplication, and deletions In
more specific age ranges (e.g. newborns- child etc.) to
further increase accuracy.

= e . _— All MRI data were preprocessed in Freesurfer (Reuter et al.,
Pa I’tICI pa nts 2010). The 8p population specific brain template and
__ atlases were generated using Advanced Normalization
| Tools (Avants et al., 2009). It was also edited and analyzed
manually through ITK-SNAP to provide comparisons to the
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Sample consisted of 7
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A series of paired-sampled t-tests were conducted in Jamovi to compare regional brain volumes
between the original automated segmentation and the Joint-Label Fusion (JLF) reconstruction
method.
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Figure 2: A Volumetric Comparison of Original vs. JLF Cerebellum Segmentations
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