Longitudinal stability of brain and spinal cord
guantitative MRI measures
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Study Design
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Brain Analysis Pipeline: T,, MTR, & MTsat
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Brain Analysis Pipeline: Diffusion

TractoFlow

T1w
sMRIprep
non-uniformity corrections -
alignment and fusion
non-linear registration to MNI152 fused

; gvaf (™) Pipeline managed by Nextflow
- bvec . . and mediated Docker
' TractoFlow pipeline**
FSL FSL ANTs Scilpy
Eddy Brain N4 Bias Crop Normalize

Topup extraction correction resample
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(**) Only the DWI processes of the pipeline are illustrated. Full pipeline also includes BIDS and T1
processes. Full DWI pipeline also computes FRF and fODF merics not illustrated here.
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Spinal Cord Analysis Pipeline

Vert. labeling
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(*) Powered by multiple open-source libraries,
incl. ANTs, dipy, nibabel, numpy, scipy, etc.
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Results: Brain

White Matter

(T,, MTR, & MTsat)
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Results: Brain (diffusion)
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Results: Spinal cord (cross-sectional area)
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751 ua
~ 70 '
E -‘ h i ..
E 65_ - ~. : .I“
o] . . o.. .. £ |15
m 60' o . .
L o
< 551 - = .
50 B .
45 COV:nlfa: 4.5% | COther: 5.1%
% S % % % Y
S ) ) =) ) )
o8 Cx G Cx Cx o8
4 < o b4 S G
CSA (GM, T2*w)
COthra: 10.3% | COVinmr: 4.7%
20+ AT
r’\l'_| .'.'hr.o. v-. .'." ." L) .' ! .'.. -..
E 15 i . /
E
o 10
e
< -
5 1 -
S5 \y \y S Ny Iy
<, <, <, <, <, <,
b G G % G %
[o’ Cx Cx Cx Cx (973

Area [mm?]

100+

Vo]
o

[02)
o

~J
o

()]
o

CSA (WM, T2w)
* Grey matter
- White matter
- oo
- . - ., . =15
a'l. = . Y
COVintraZ 2.3% | COVimer: 9.7%
Ny $ $ $ S S
<, <, <, <, <, <,
%O %O %O %O %o %O
‘XJ (‘9 ‘Au’ f? (\5‘ ((6‘

Grey Matter

(T2*w image)



Results: Spinal cord (T., MTR, MTsat, & diffusion)
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Key Takeaways
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First anatomical data release
of the ongoing CNeuromod
Project

Brain T, (MP2RAGE), MTR, Spine CSA demonstrated

and diffusion demonstrated better stability than
the best stability T,/MTR/Msat/diffusion

This long-term database of
guantitative MRI measurements
may be valuable information to

incorporate in deep learning
training models of other
longitudinal measurements (eg,
fMRI, MEG) to account for
confounding changes in the
brains of these subjects.

Good long-term stability of
the cross-sectional area

Fill In details (CSA) quantitative metric in
the spinal cord, and that

T2w is the better choice for

CSA quantification stability.

Interactive Preprint: courtois-neuromod.github.io/anat-processing-paper


courtois-neuromod.github.io/anat-processing-paper
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