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Missing data problems

o Missing data -> missing statistical value ->

possibility to accept wrong hypotheses

Voxel missing in final group mask
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o Reasons for presence of inconsistent data:

o Failure In preprocessing
o Subject with shifted FOV
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Example 1: PD data and analysis

1.) Identification of failure in preprocessing

v
B mask_explorer

Loaded masks
32

Masks on positio
26

| _J 1

Left colormap
Hot

'I’nmpannq

I Load masks or cons l _'J ,,,,,,, J ,,,,,,,,,,,,,,,, '

Point coordinate [mm]
98,0 40
Point coordinate lvo l|

Right threshold
Il 0D
Right colormap

Hot

Load backgrou ul

fmm]
m -

Load al yovllayl

List of coordinates

Unsuitable
masks:

Clear coordinate | I

Clear all coordinates I

Fix: Spatial normalization to MNI EPI template instead to anatomical scans
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ICA — DMN identification using normalization to:

a) Anatomical scans b) MNI EPI template
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Example 1: PD data and analysis

o |CA — DMN Iidentification using normalization to:

a) Anatomical scans b) MNI EPI template

[-42 -77 31] mm; threshold z=1,5
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Example 2: Brain parcelation

o Reduction if dimensionality

o Computation of representative signal of define

(mean, eigenvector)

1. Data driven

2. Atlas based
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Effect of data loss on graph theory metrics

Example 2

o HCP data, 100 subjects, AAL areas (considering 90 from 116)

Coverage above 90%
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Suprathreshold AAL areas in group mask
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Effect of data loss on graph theory metrics

Example 2

o fMRI data, parcelated according AAL atlas (90 from 116 ROI)

o Vx size [3x3x3]mm
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Effect of data loss on graph theory metrics

Example 2

o Data erosion — simulation of data loss, 20 steps

0 3 6 9 12 20

Colorbar — Erosion steps

1 subject, overlaid over AAL atlas
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Effect of data loss on graph theory metrics

Example 2

o Data erosion — simulation of data loss, 20 steps

Clustering coefficient Path length Gamma

Level of reduction Level of reduction Level of reduction
Lambda Node strength Efficiency
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Effect of data loss In particular atlas areas
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o Minimal coverage necessary to reach defined explained variability
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Helps to find deficient voxel positions

Mask — binary 3D matrix

Coronal Sagittal

Map of count of subjects . .

The tool mask_explorer

Axial Single subject
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Mask_explorer: A tool for exploring brain masks
in fMRI group analysis

Martin Gajdos, Michal Mikl *, Radek Marecek

Sagittal

Count of subjects

Coronal

Axial

MATLAB + SPM8 or SPM12
Simplifies fMRI dataset

analysis

Group binary mask

Min Max

File of count of subjects A

Avalilable for free on:
https://www.nitrc.org/projects/mask _explorer/



https://www.nitrc.org/projects/mask_explorer/

4 mask_explorer

Data Create masks Readme ~
File: spmT_0001.img
AAL Cerebelum_6_R intensity 2.9847 List of ROIs List of coordinates [mm])
prim_Visual A | 460 260 160 N
Loaded masks Point coordinate [mm) Amygdala_L 260 -76.0 -180
i Amygdala_R
100 26.0 -76.0 -18.0
Masks on position Point coordinate [voxel] ~ UnsuitabletoROls:  Unsuitable to [mm] list:
a” ~ mask_100408.nii ~ | mask_103111.ni -
be 23 2 2 mask_116524 ni mask_117122.mi
mask_118730.nii mask_129028 nii
Left threshold Right threshold mask_122317 nii - | ‘mask_130013.nii B
mask 123117 nu_ ! mask 13301Q nu_ _
7 l [ ; 1 | ‘ ) - —
! . | | Add ROI Add coordinate
Left colorma Right colorma
= 2 : Clear ROI Clear coordinate
Hot v Hot v
Clear all ROls Clear all coordinates
Transparency
Load masks or cons 4 | ’ } Load background ‘ Load any overlay ’ Find outliers Suitable masks report




Conclusion

o EXxplore your dataset carefully

o Verify quality of acquired data (FOV, noise, ...),

preprocessing, and inputs entering your analyses

o We recommend for AAL parcelations to retain areas with

coverage at least 60% to ensure 80% of explained variability

of original representative signal (-> Pearson r ~ 0,9)
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Conclusion

o Atlas coverage can be ispected using the tool Mask_explorer

https://www.nitrc.org/projects/mask _explorer/

4\ Report of suitable masks

ROI coverage info

Amygda|a7L|Cuneu57R|OccipitaI7Inf7L Puta
mask_103414.nii 100 997893 90 7545 ~
mask_103818.nii 100 99.5787 94.4740
mask_105014.nii 100 99.1573 87.0351 ¢
Rimask e i mask_105115.nii 100 98.7360 92 4548
S ———— mask_106016.nii 100 992275 007545 ¢
mask_108828.nii 100 95.7163 500861 ¢
mask_110411.nii 100  99.5489 006482 ¢
mask_111312.nii 100 99,8596 040489 ¢
mask_111716.nii 100 989466 951116 ¢
mask_113619.nii 100  98.5253 733262 ¢
mask_113922.nii 100 98.8764 74.1764
mask_114419.nii 100 992275 96.2806 ¢
mask_115320.nii 100 992275 80 5526
mask_116524.nii 100  98.6657 86.5228
ey mask_117122.nii 100  99.8596 916047 ¢
mask_118528.nii 100 99.1573 829963
e Eoink cooriieie o) mask_118730.nii 900900 988764 94 0489
il 260 g 700 g 180 mask_118932.nii 100 99.4382 91.8172
Masss o postton RorE cooldinae Naxey mask_120111.nii 100  99.9298 00.3294
5o = 2 28 mask_122317.nii 100 99.9293 851222 ¢
Left threshold Right threshold mask_122620.nii 100 999298 96 4931 ¢
JJ J ; J*J— == mask_123117.nii 100 99 6489 96 0680
mask_123925.nii 100  98.9466 742827 ¢
Left colormap Right colormap mask_124422 nii 100 99.0169 87.3539 ¢
Hot v Hot v mask_125525.nii 100 100 94 6865 ¢
mask_126325.nii 100 994382 93 5175
Loy mask_127630.nii 100 100 90 7545
Loed maska oricons : J Load background mask_127933.nii 100 100 87.0015 ¢,
£ >
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‘ Sekce pro funkéni mapovani mozku

ké spoleznosti pro klinickou neurofyziologii (LS JEP

IDICEITEC BIOIMAGING n

NP
N\ pS

Al nany

Central European Institute of Technology moaing meincinles of life v

c/o Masaryk University e
Zerotinovo nam. 9 MAFIL

601 77 Brno, Czech Republic

www.ceitec.eu | info@ceitec.cz

LJ
EUROPEAN UNION .: 2007-13
EUROPEAN REGIONAL DEVELOPMENT FUND OP Research and

INVESTING IN YOUR FUTURE Development for Innovation




