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The pipeline - tutorial
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We provide an automated, fast, user-friendly and free-to-use (open-source GPL2) Statistical Parametric Mapping
(SPM) pipeline, written in MATLAB, for tha analysis of [18F]FDG-PET images in patients with disorders of
consciousness. The pipeline is based on validated analytical procedures (Bruno et al.,, 2012; Thibaut et al., 2012;
Thibaut et al., 2021) routinely used at the Coma Science Group and Centre du Cerveau?, Liege, Belgium.

The pipeline takes in the patient’s [18F]FDG-PET DICOM images and automatically performs all processing and pre-
processing steps needed to estimate the patient's absolute decrease in brain glucose metabolism as well as the
relative decrease vs. relative preservation of brain glucose metabolism (at voxel, region and network level).

Please refer to the material available here for a general overview on [18F]FDG-PET assessment in disorders of
consciousness: FDG-PET-2021

Note: this is a preliminary version of the pipeline that still has to be extensively tested on images derived from
different scanners.

An overview of the pipeline is available below
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Interpretation
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Quality check: mask S MRIcron

& -472x-30x-18= 0.00000

& -A2y-26x-20= 0.00000

File = Edit Import Overlay Draw View Window Help File Edit Import Overlay Draw View Window Help

5.5C.8
Open Ctrl+0 | = | Fit ~ | | Background
>

NI Open recent

X|19 = | "r’|42 = | Z|'I? = |Fit ~ | |Background

Open templates >
Close images

Save as MNIfTL... Ctrl+Alt+5
Save as bitmap Ctrl+5
Exit

Opened: mask.nii Opened: mask.nii

Open MASK.nii file Look for
unexpected black




Interpretation
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Quality check: normalization B8 MRicron

Y >
File Edit Import Overlay Draw View Window Help File Edit Import Overlay Draw View Window Help
= | Fit v | Backgrount 0 "Ylﬁ‘j’ ,‘Z|26 = |Fit

~ | | Background

x[30 SME 2] z|26

Opened: swcounts_Ji _20040516_20210605.nii

Jpened: TemplateCtac8_8_2011.hdr

Open sw___ .niifile and TemplateCtac8_8_2011.nii
files and look for spatial incongruences!
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Quality check: white matter

Visualize results in axial view and verify location relatively
preserved metabolism (white matter?)
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Typical UWS
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Typical MCS

Preserved
brain areas

Hypometabolic
brain regions
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Clinical Report

Global SUV:

Allows to provide an estimate of the average glucose metabolism
within the brain gray matter.

When the global SUV of the patient is compared to that of the healthy
controls, we get an absolute estimate of how much, within the
patient’s brain, glucose metabolism is decreased (on average).

SPM maps of relative hypometabolism and relatively preserved brain
regions:

Allow to provide an estimate of the regions that present relative
decrease and relative preservation of glucose metabolism within the
brain, compared to healthy controls.

These maps allow to answer to the questions:
- What are the most impaired regions within this patient’s brain?

- What are the most preserved regions within the patient’s brain?
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Report average global SUV decrease

Copy-paste patient SUV image

Copy-paste patient SPM maps

Describe the anatomical localization
of relative hypometabolism and
preserved brain regions
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Anatomical localization n MRIcron

<# mricron.exe - C:\Program Files\mricron\templates\ch2better.nii.gz
File Edit Overlay Draw View Window Help

Open Ctrl*O)i&ﬁ: k&!@@‘

Open recent

Open templates > aal.nii.gz Ctrl+6
Close images brodmann.nii.gz Ctrl+7
Save as NIfTl... ch2.nii.gz Ctrl+8
Save as bitmap Ctrl+S ch2bet.nii.gz Ctrl+9

Exit ch2better.nii.gz

8 csfnotair.voi
JHU-WhiteMatter-labels-1mm.nii.gz
JHU-WhiteMatter-labels-2mm.nii.gz

» labels_Neuromorphometrics.nii

Ich2better.nii
mch2better.nii

L4
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N
| 1 o
Open high resolution
anatomical template
ch2better

<® mricron.exe - C\Program Files\mricron\templates... — O >

File Edit Owerlay Draw View Window Help

}{'T’ Add Ctrl+A ‘@ @ .

Close overlays

B ackgraur

bverlay éme_OOOZ_Pres.nii
and spmT_0001_Hypo.nii
maps
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2@ mricron.exe - C\Program Files\miricron\templatesiaal... — O X

File Edit Owerlay Draw View Window Help

Open cm+o>3&‘_§‘ﬁ@@’

Open recent

Open templates » aal.nii.gz C
Close images brodmann.nii.gz C
Save as NIfTl... chi.nii.gz C
Save as bitmap Ctrl+S chbet.nii.gz C

chbetter.nii.gz

csfnotairvol
JHU-WhiteMatter-labels-Tmm.nii.gz
JHU-WhiteMatter-labels-Zmm.nii.gz
labels_MNeurcmorphometrics.nii

lch2better.nii

mch2better.nii

Open new MRIcron window
and open the Automated
Anatomical Labelling Atlas
(AAL)

<8 roricron.exe - C\Program Files\mricron\templates..  — O X

< File Edit Owverlay Draw View Window Help

Kiist s]v/215 lz[1a0 [ o] & [l & A
T_0001_F | (el (00576 (2] [27650  [2[BN 70
|spm v| '_9 | || || e V| P | ] Background .\9 @ >

0 3

<E Ev[125 15z]72

!

[Ow00= 0.00000, 0.00000, 0.00000

(first time you do this, you have to yoke both
windows!)

<® miricron.exe - C\Program Files\mricron\templates\aal.... — O H

File Edit Overlay Draw View Window Help

AR voie CtrlV

Anatomical localization B8 MRIcron &

Display

3D Smooth background Ctrl+Q [
3D Smooth overlays
2D Smooth all

Flip L/R

Crosshair Del

MMI Coordinates

Landmarks

-
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Navigate around
the clusters of
relative
hypometabolism
and relatively
preserved brain
regions —you can
see the
corresponding
label in the AAL
window

- File Edit Owerlay Draw

Sx-B2x33= 96,00000, 0,00000, 283175
o — A

Anatomical localization B8 MRIcron &

Style P:
= <# mricron.exe - C\Program Files\mricron\ternplatesiaal.n., — — O x

iew  Window Help File Edit Owerlay Draw View Window Help
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Anatomical localization - maximum surveillance on:

Internal awarness and external
awarness networks (medial and
lateral fronto-parietal regions)
Language areas

Sensorimotor cortices

Basal ganglia and thalamus

Brainstem

Internal awareness network

External awareness network

Current Opinion in Neurobiology
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