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Diffusion MRI gfmﬁ%@gﬁkg \%’ﬁ%@ﬂ

- '-'"'\.
Diffusion-weighted & . ) ™. Diffusion Kurtosis Imaging:
imaging (DWI) ‘,.' ‘4 . « Enables the assessment of non-Gaussian

' properties of water diffusion
‘ In Free Water In Tisues

A promising method.'for
evaluating white matter

microstructure Chahges. !
Based on the sensitivit
dISp|aCement Of W Watermoleculedlsplacementdilstrlbutlon.\underGaussmn . ] o )
(free)diffusion (“bell-shape”) I tissues the molecular displacement distribution becomes
the Scale Of m|CronS sharper ( Cell membrane hindrance )
motion). PN |
- e : prospinal
. w Cereﬂu‘d
Described by the " .
. . al
spin displacement ¥ Rat brainsice
e . Le Bihan D and lima M. PLOS Biol .
prObablllty denS|ty e Bihan D and lima iology 2015
function “spin - Diffusion kurtosis formula:
propagator 1 Sexp: €Xperimental signal intensity
(P[rt|r01t])-” 5 2\ 2 n :background noise
Tournier JD. Progress in Spen = 402 + |Syexp —bDgpp + ¢ b DaPP So : b0 signal strength
Nuclear Magnetic Resonance exp 0 X Ka b :bvalue (MP.G st.re_ngth)
Spectroscopy 2019. pp D.pp : @pparent diffusivity

Kapp : diffusional kurtosis
Sun et al. Brain Inf. (2021) 8:18 ] _ o
https://doi.org/10.1186/s40708-021-00139-z Jensen JH et al. Magnetic Resonance in Medicine 2005.



Between-group comparison

Tract-based spatial statistics analysis*

White matter skeleton

Skeletonise

ents’ diffusion i Each subject’s Each subject’s FA images

FA images and skeleton All subjects (mean) FA

Example: unpaired t-test images and skeleton

(3] O %\| General Linear Model 8 00 \| General Linear Model

<

Voxel-wise
statistical test
GLM

EVs | Contrasts & F-tests EVs Contrasts & F-tests

Number of main EVs |2 S ) — _
, . e 5 Contrasts |2 = F-tests |0
Number of add l-dependentEVs [0 3

Paste Group EV1 E HISE Ve

H R R R R R R R

= = el
Group1 |Group e
1 0
0
0
0

r

Input 1
Input 2

1

1 1

Input 3 1 1

Input 4 1 1
Input 5 1

1 0

1 0

1 0

Input &
Input 7
Input 8

Resu ItS Setup orthogonalisations
FA: Autism < ContrOI View design Efficiency View design Efficiency

A A A A4 444>

v
e
v
e
v
e
A A
U &
v
e
v
e
=

A A A4 40 44>

1
1
1
1

Andica C, Aoki S et al. Molecular Autism 2021 * Smith SM et al. Neuroimage 2006



Between-group comparison
Tract of interest analysis

Table 2. Fiber density and cross section values of white matter tracts.

HC TD-PD PIGD-PD

Splenium of CC
Body of CC

Mean SD Mean SD Mean SD QHCvs. TD-PDvs. - HC vs.

PIGD-PD

ATR

CsT

Cingulum Cingulum

Forceps major

F Forceps minor

IFOF

ILF

Genu of CC
Body of CC
Splenium of CC§ 0.79

Genu of CC | |

ATR anterior thalamic radiation, CS¥ corticospinal tract, HC healthy controls, IFOF inferior fronto-occipital fasciculus, ILF inferior longitudinal Yasciculus, PIGD-FD
patients with postural instabilityand gait disorder Parkinson's disease, SD standard deviation, SLF superior longitudinal fasciculus, TD-PD patiapts with tremor-
dominant Parkinsons diseage(

*Analysis of covariance with Bonferroni-adjusted post hoc tests.

White matter tracts

Group 1: 43 healthy controls

Groub 2: 53 tremor dominant Parkinson’s Quantitative values = = Between-group comparisons: Effect size was
p< disease patients were extracted ANCOVA (with Bonferroni-adjusted calculated with
patl - : from tracts of post hoc tests) including age, sex, Cohen’s d.
Group 3: 27 postural instability and gait : ) .
Interest and education years as covariates.

disorder Parkinson’s disease
patients

Andica C, Aoki S et al. npj Parkinson’s Disease 2021



Big imaging data

Multisite neuroimaging datas High inter- or intra-variability > unreliable data
= interpretation

Inter-vendor reproducibility Scan rescan reproducibility
Scanner A Scanner B

HUMAN

g2 Gonnectome - ADNI

Sample size: >11,000  Sample size: >2000 Sample size: >1900

Different image
acquisition
protocols:

« TE, TR, Tl

* Db-values
Multi-Sites « etc.

Coefficient of variation (CV) maps of diffusion MRI-based
metrics in 10 healthy subjects scan twice on two MR systems
from different vendors.

(\> GE Healthcare
\\_/

Andica C, Aoki S et al. presented in the 47t Japanese Society for Magnetic Resonance in Medicine
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