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Longitudinal neuroimaging of TBI
A) Patient 1 B) Patient 2 C) Patient 3
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Multimodal Registration for TBI
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Structural brain changes after TBI

(A) thickness change

substantial changes are observed even in healthy-
appearing regions of the TBI brain




Time Dependent Changes in
Cortical Thickness in TBI

B Acute
B Chronic

Surface-based biomarkers shown for one subject:
(a) Visualization of cortical thickness change and spatial displacement,
(b) Cortical thickness distributions at acute and chronic time points.
Illustrating cortical atrophic processes ongoing long after initial injury affect
the entirety of the cortex Including healthy appearing tissues

Wang et al., 2013, ISBI

-4 n::.




Sample Summary:
N=110 ‘3; % j Q . > ¥ w; ﬂ . %., "é ,§ b . C:mcl”glckneu

CoB BSteried connectivity

- low
right handed

» 2 i "
- , S " . D |
H e 4 = ol “m a7 o1e 061
d m o : . . 4 g . me
’ : \ ° > I\ 2 -
It hy a I e S > Iy " o5 Y s N 5 © v o " 05,
® > R
& o %, : & .. & ‘ 4 - 4 )

: ! 5 B " 5 5 s 3 R . Rl : :

3 6 ye ars o I d P g 3 § 3 3 & § u & e ) > |




Connectome Variabilit
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connections affected by primary injuries
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severely atrophied connections at 6 mo
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TBI-related white matter atrophy in
healthy appearing regions
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Geometric modeling of head tissues
via the finite element method (FEM)
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EEG inverse localization

in the presence of TBI
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Final Phase NA-MIC DBP Activities

*  We are organizing a Slicer dissemination event in February 2014 at
USC in collaboration with Sonja Pujol (BWH) to present Slicer
functionality to clinicians and translational brain scientists.

* We will interact closely with the group of Marc Niethammer and
with Kitware to deliver a CLI module which implements geometric
metamorphosis for TBI and which can be integrated into 3D Slicer.

»  We will aid our colleagues in the Utah team as they integrating their
interactive GrowCut algorithms for TBI lesion segmentation with
the ABC algorithm within a 3D Slicer module using a Python script
implementation.

« We will develop several Slicer MRB (medical reality bundle)
packages which will include TBI sample data sets, tutorials and
documentation. These will be uploaded into the MIDAS server of
the NA-MIC collaboration via the DataStore feature.

*  We will be writing grants, grants, and more grants to continue our
innovative research into the characterization of subject specific
brain trauma using multi-modal neuroimaging methods
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