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What i1s BrainSuite?

i‘ /Users/shattuck/Desktop/BrainSuite13/structural/2467264.bfc.nii.gz

Collection of image analysis = nwm . » FeEEE ®
tools designed to process I 2
structural and diffusion MRI

Automated sequence to extract
cortical surface models from T1
MRI

Tools to register surface and
volume data to an atlas to
define anatomical ROIs

Tools for processing diffusion
imaging data, including
coregistrationto anatomical T1
image, ODF and tensor fitting,
andtractography

Visualization tools for exploring
these data.

Runs on Windows, Mac, and
Linux*
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* GUI for Linux version is not yet released



Overview

Presentation

ABackground

ACortical Surface Extraction
ASurface/Volume Registration
ABrainSuite Diffusion Pipeline
AVisualization Tools

Lab will follow with sample
data and exercises




Motivation for Mapping

A It is often the goal to perform
comparisons across different brains or
brains at different points in time

A For these comparisons to be meaningful,
we must be able to establish spatial
anatomical correspondence among the
data

A Once correspondence is established, we
can look for significant differences in
various neuroanatomical features

Size of structures
Cortical thickness
Cortical complexity

White matter architecture
Connectivity relationships

How these change over time or in the
presence of disease or trauma




Automate all the things?

One approach to comparative
neuroimaging is to manually delineate
anatomical structures.

Drawbacks to manual methods:
Raters must be trained to be consistent
and to follow a specified protocol
Learning effects may bias their processing
wki§SNBE R2y QG Ffglea
relationships when viewing slidesed
data
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Automated methods can benefit from
the expertise of the rater, which may be
superior to an automated algorithm

Important to recognize that automated
methods may need supervision or
correction
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A manually delineated brain atlas
(BrainSuiteAtlasl)




Image Registration

Goal: identify a transformation that maps from one image to another,
such that image features or landmarks are matched.

ICBM452 Atlas, aligned to Subject Image

subject image using AIR
affine transform and 8
order warp




Why use surface models?

Cortex is often represented as a high
resolution triangulated mesh with
~700,00Qriangles

Many volumetricbased approaches do
not align the cortical anatomy well

We are often interested in functional
areas in the cortex

Surfacebased features, e.g., cortical
thickness, are of interest in the study of
development or disease processes

For applications such #&EG/MEGource
localization, the location and orientation
of the cortical surface can provide

additionalinformation Cortical surface mesh representation




Why diffusion MRI?

Quantifymicrostructural
tissue characteristics

Structural connectivity,
connectomicgSporns
2005;Wedeen 2008;
Hagmann 200)/

Clinicakg investigation of
abnormalities in white
matter ¢ e.g., stroke
Alzheimer'disease
(Jones 2011, Johansen
Berg 2009

FA map

Fiber tracks .



BrainSuite Workflow
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Cortical Surface Extraction




Magnetic Resonance Images

MRI provide noisy, limited resolution representations of brain anatomy

Stained section from a photographic atlas _
(Roberts et al.) T1 weighted MRI




