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Pre-processing of FDG-PET images

The software used in this procedure are Matlab and SPM 12 (make sure you know where the images
and other batches are in the computer).

a) Importing the DICOMs

The DICOMs of the FDG-PET image will need to be grouped in order to create a unique image for

the patient. Then the created image will need to be comparable to the controls and/or other
patients.

1) In Matlab, type “spm pet” in the command window after the “>>“, then “enter”.

<= Glal B | b G b Users b Arianna » Desktop » FDG_PET WORKSHOP » hbp-d000052_FDG-PET-in-HC-and-DoC + data b patients_images_dicom_fully_anonymized » FDGPET PATIENT!
Current Folder

Name =

[ PT000000.dem ~
| PT000001.dem

[ PT000002.dem

| PT000003.dem

[ PT000004.dem

[ PT000003.dem

fi >> spm pec|

2) SPM 12 opens: click on “DICOM import” in the Menu window.

P R T
% Bl SPM12(6685): Menu -
ebu
By

~ Normalise (... ~

Basic models [ Review ]

Bayesian ‘

| Display | [ CheckReg | Render.. . ~| PET ~
J

ImCalc DICOM Import )
—_———

[
Utils.... b [ Batch ] [ Quit ]

Toolbox: > [ PPls



https://indico.giga.uliege.be/event/260/
mailto:arianna.sala@uliege.be

@ LIEGE université
GIGA institute

CONSCIOUSNESS

3) In the batch that opens, indicate the DICOM files you want to group (all included in the

patient folder). To do so, click on the option

>. Batch Editor

‘—_q

(=l

File Edit View SPM BasiclO

DEE P

Module

Current Module: DICOM Import

<X
No directory hierarchy
<X

Directory struetdre for converted files
Output directory

Protocol name filter

Conversion options

. Output image format

Single file (nii) NIfTI
. Use ICEDims in filename No

Current Item: DICOM files

DICOM files
Select the DICOM files to convert.

4) Another window opens: you will have to specify the folder that contains the DICOM
files (it will have to be i that indicates the current folder). To specify the new

path, you can use different techniques, explained in the next point

V)

STAT_BATCH.mat
Template PET_Report.docx

I
COFFEE_BREAK_FDGPET-main
hbp-d000052_FDG-PET-in-HC-amn
mricron

4 DICOM files — m| X
Dir — C:\WUsers\Arianna\Desktop\FDG_PET_WORKSHOP

Up C\Users\Arianna\Deskiop'FDG_PET_WUORKSHOP v
Prev  CiUsers\Arianna'\Desktop\FDG_PET_WORKSHOP v
Drive ‘C: v| NORMA_BATCH mat

<
2| Ed| red | Filter Reset]| *

Done

Selected 0/[1-..] files. (Initial selection.)

This tutorial was curated by Arianna Sala for the CGS’s [18F]FDG-PET workshop, based on materials
prepared by Sarah Wannez. Please contact arianna.sala@uliege.be for questions and comments.
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5) Use the following drop-down lists to move through folders:

a. (“Up”permits to go to the parent folders

b. permits to see the previously opened folders (not useful if you just opened Matlab,
butvery useful later: you'll save time!)

Use the left panel to open folders contained by your current folder (Dir). By clicking on one of its
element (e.g. Results), you will open the folder (here, Results). CLICK JUST ONCE!

The two points in this left papermit to go to the parent folder.

The right panel indicates the files contained in the current folder. If you click on it, it will be
considered as the selected file.

[ DICOM files — O x
Dir C:\Users\Arianna\Desktop\FDG_PET_WORKSHOP

<p___|C:\Users\Arianna\Desktop\FDG_PET WORKSHOP > ~

Reev_ C-\Users\Arianna\Desktop\FDG_PET_WORKSHOP %
:‘ e ¢ Bl NORMA BATCH.mat A

STAT BATCH.mat
Template PET_Report.docx

™~
COFFEE_BREAK_FDGPET-main
hbp-d000052 FDG-PET-in-HC-ant
mricron

W
> W

£
_”I EI E Done I Filter Resst I =

Selected 0/[1-. ] files. ({Initial selection.)



https://indico.giga.uliege.be/event/260/
mailto:arianna.sala@uliege.be

@ LIEGE université
g GIGA institute

CONSCIOUSNESS

6) When you have found the foider containing the DICOM files, click with the mouse right button

on one of the DICOM s (right panet), and click on “select al

|ll

1 % picom files - a X
Dir C\Users\Arianna\Desktop\FDG_PET_WORKSHOP'hbp-d000052_FDG-PET-in-HC-and-DoC\data\patients_images_dicom_fully_anonymized\FDGPET_PATIENT1
Up C:\Users\Arianna\Desktop\FDG_PET_WORKSHOP'hbp-d000052_FDG-PET-in-HC-and-DoC'datalpatients_images_dicom_fully_anonymized\FDGPET_PATIENT1 &4
Prev C:\Users\Arianna\Desktop\FDG_PET_WORKSHOPhbp-d000052_FDG-PET-in-HG-and-DoCldata\patients_images_dicam_fully_anonymized\FDGPET_PATIENT1 &
Drive c ~ ~
Z PT000001.dcm
o PT000002.dcm
PT000003.dem
PT000004.dcm
PT000005.dcm
PT000006.dcm
PT0O00007.dcm
v PT000008.dcm v
Done | Filter Reset *
Se\ected 0/1-... ﬂes \mla\ selection.)
T ™ ™
7) The DICOMs disappear from the right | and appear in the lower panel {Selected files}). You
should have around 90 files. Click on . If you did a mistake and want to unselect files,

click on them in the selected files panel (you can also unselect all at once by right clicking on
one of them and then choosing “unselect all”)

4] DICOM files - o X
Dir C:\WUsers\Arianna\Desktop\FDG_PET_WORKSHGOPhbp-d000052_FDG-PET-in-HC-and-DoC\data\patients_images_dicom_fully_anonymized\FDGPET_PATIENT1
Up CUsers\Arianna\Deskiop\FDG_PET_WORKSHOP\hbp-d000052_FDG-PET-in-HC-and-DoC\data'‘patients_images_dicom_fully_anonymized\FDGPET_PATIENT1 Y
Prev CUsers\Arianna\Desktop\FDG_PET_WORKSHOP\hbp-d000052_FDG-PET-in-HC-and-DoC\data'patients_images_dicom_fully_anonymized\FDGPET_PATIENT1 N
Drive C: v &

-

N . v

B Ea Rec \ T Vi Finer | *
Selected 89/[1-.. ] files_(Added 89i8Y files.) \ /
C:\Users\Ariariia\Desktop\FDG_PET. WORKSHOP\hbpMETm HC-and-DoC\data\patients_images_dicom_fully_anonymized\FDGPET_PATIENT1\PTOUGC20 dem @

C:\Users\Arianna\Desktop\FDG_PET_WORKSHOPhbp-d000052_FDG-PET-in-HC-and-DoCldata\patients_images_dicom_fully_anonymized\FDGPET_PATIENT1\PT000001.dcm
Z-\Users\Arianna\Desktop\FDG_PET_WORKSHOP'hbp-d000052_FDG-PET-in-HC-and-DoC\data'patients_images_dicom_fully_anonymized\FDGPET_PATIENT1\PT000002.dcm
C\Users\Arianna\Desktop\FDG_PET_WORKSHOPhbp-d000052_FDG-PET-in-HC-and-DoCldata\patients_images_dicom_fully_anonymized\FDGPET_PATIENT1\PT000003.dcm
C-WWsers\Arianna\Desktop\FDG_PET_WORKSHOP\hbp-d000052_FDG-PET-in-HC-and-DoC\data\patients_images_dicom_fully_anonymized\FDGPET_PATIENT1\PT000004.dcm
CAllsprsiArianna\DesktonlENG PET WORKSHOPhhn-dONN052 FDG-PET.inHC-and-DaC\data\natients imaaes dicom filly anonvmized\ EDGPET PATIENT\PTOO0NNE (em hd
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8) Back to the batch, do the same procedure for “Output directory” (in which folder you want
Matlab to create the new image). Click o«”Qutput director

and then™“Specify”

DICOM files

Conversion options
. Output image format
. Use ICEDIms in filename

e for converted files

4] Batch Editor - [m] X
File Edit View SPM  BasiclO L]
Dl
Module List Current Module: DICOM Import
DICOM Import <X Jd Help on: DICOM Import &
89 files

Mo directory hierarch

Single file (nii) NIfTI
No

Current ltem: Output directory

W Specify..

Qutput directory
Select a directory where files are written.

9) In the new window, indicate the target folder, by usin

in the right panel. The path will appear in the lower panet;-a

“Done”,

and then click or the single point

make “done” availauic. Ciick on

|4 Output directory

- [m] X

Dir CAUsers\Arianna\Deskiop\FDG_PET_WORKSHOP'hbp-d000052_FDG-PET-in-HC-and-DoC'data‘patients_images_dicom_fully_anonymized\FDGPET_PATIENT1

d-DolCld

dicom._fully _an

GPET_PATIENT1 ~

Drive C ~

Up C:\Users\Arianna\De: _ OP\hbp-d000052—EDG-RET-iA-HG 2l ationt:
Prev @E};nna\Deskm:\FD G_PET_WORKSHOP'hbp-d000052_FDG-PF".-in-h ”"-and-DoCldata'patients_images_dicom_fully_anonymized\FDGPET

mag

Done

? Ed Rec

Selected 0/[1-1] files. (Initial selection.)

Filter

This tutorial was curated by Arianna Sala for the CGS’s [18F]FDG-PET workshop, based on materials

prepared by Sarah Wannez. Please contact arianna.sala@uliege.be for questions and comments.
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en you’re back on the batch editor, cIic@ (the green “play” sign, on the left upper part
he editoy).

[4\] Batch Editor

File Edit Viey SPM  Basicl
D @)
Module List Current Module: DICOM Import
DICOM Import R Help on: DICOM Import 2
DICOM files 89 files
Directory structure for converted files No directory hierarch

Qutput directory _images dicom fully anonymized\FDGPET PATIENT1
Protocol name filter *
Conversion options

. Output image format Single file (nii) NIfTI
. Use ICEDims in filename No

Current ltem: Output directory

C\Users\Arianna\Desktop\FDG_PET _WORKSHOP'\hbp-d000052 FDG-PET-in-HC-and-DoCldfa

W Specify...

Quiput directory €3

Select a directory where files are written.

11) When it’s done, Matlab will write “done” in the main command window.

4\ MATLAB R20203 - academic use

HOME

@ dl:,':l T [ o e % E . New Variable Eﬁ, [& Analyze Code @ @ @ Preferences & @(

New New  New Open (3] Compare Import  Save D openvariable~ o & Runand Time Simulink | Layout LI SHPH0 pig 0 |
Script LiveSeript v Dsta Workspace (% Clear Workspace v ~  [&# Clear Commands ~ ~ il paraltel = - -
FILE VARIABLE CODE SIMULINK ENVIRONMENT
< EHHE » C: b Users + Arianna » Desktop » FDG_PET WORKSHOP »
Current Folder @ | Command Window
Name = -
COFFEE_BREAK_FDGPET-main S0 _NC N )
hbp-d000052_FDG-PET-in-HC-and-DaC AN /) { Statistical Parametzic Mapping
mricron ( AUy (_/NA\_) SPM12 - ntep://www.fil.ion.ucl.ac.uk/spm/
[] NORMA_BATCH.mat
[ STAT.BATCH.mat
0 Template_PET_Report.docx SPM12: we6sS 16:36:53 - 01/10/2021
Initialising SEM : we....Warning: J

n avacomponent
n spm_browser
In spm help |
In spm (lin
. .done

SPM present working directory:
C:\Users\Arianna\Desktop\FDG_PET_WORESHOP

Running job #1

Running 'DICOM Import'
Done 'DICOM Import'
Done

>

-

This tutorial was curated by Arianna Sala for the CGS’s [18F]FDG-PET workshop, based on materials
prepared by Sarah Wannez. Please contact arianna.sala@uliege.be for questions and comments.
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3) Reorienting the image

1) When the DICOMs are imported, you need to reorient the new image (the name begins with
an “s”). On the Menu window, click on

Realign (Es._. ~

Coregister (... v‘l

[Norma!ise G- v]

Sopyraht (o) 1591,15542018

2) A window will appear to indicate which image you want to display. Usinchoose the
folder of the patient, and choose the created image (beginning with “s”) by ing on it. It
appears in the lower panel, and make “done” available. Click o

[4] Select image - ] X b
Dir C:Users\Arianna'\Deskiop\FDG_PET_WORKSHOPhbp-d000052_FDG-PET-in-HC-and-DoC'data'patients_images_dicom_fully_anonymizediFDGPET_PATIENT1
Up w@m 4000052 EDG-RETiR-HG-ard-Rotidaiaipatioaismimagasdicam. Lilly, anonymizedFDGPET PATIENT1 v
Prev <w&;HOP\hbpﬂO000527FDGfPETfirLHQandeOC\data\palientsﬁimagesﬁdicom fully anonymized\FDGP, PATIENT
Drive C: AN <(10000000-936450-00001-00000 &

B £a Rec — Done -~/ | Filter Reset | | "
Frames ‘ !
Selected 0/[1-1] files_(Initial selection )

=

This tutorial was curated by Arianna Sala for the CGS’s [18F]FDG-PET workshop, based on materials
prepared by Sarah Wannez. Please contact arianna.sala@uliege.be for questions and comments.
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3) A new window appears, displaying the image. To reorient the image (in order to make it
comparable to the ones of the controls), indicate the change you want in radians (positive and
negative numbers can be used, depending on the direction of the change you need):

a. Pitch is related to the upper right image
b. Roll is related to the upper left image

c. Yaw is related to the lower image

| .
SPM12 (6685): Graphics o] |-

File Edit View Inset Tools Desktop Window SPMFigure Help

=
/

Crosshair Position File:..502720-00001-000001.img
mm: Dimensions:128 x 128 x 89
X Datatype:int16
Intensity: Intensity:Y = 6.90195 X
T PT
right {mm}

Vox size-2x2x2
Origin:64.8 99.2 -217
Dir Cos: 1.000 0.000 0.000
0.000 1.000 0.000
0.000 0.000 1.000

forward {mm}

resize {y} 1

Full Volume - Hide Crosshair
resize {2} 1

World Space v | | Trilinear interp. -

[ SetOrigin | Reorient. | Auto Window v Add Overlay...
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4) A correctly reoriented brain looks like put down on a table (frontal and occipital parts, not
including the cerebellum) in the “pitch” part (see the red line). The “roll” and “yaw” have to
be symmetric (see the green lines). When the image is correctly reoriented, you can move
throughout the brain with the mouse to check that the brain is really symmetric.

~
SPM12 (6685): Graphics [
File Edit View Insert Tools Desktop Window SPMFigure Help N

Crosshair Position [ Origin | File:..602720-00001-000001.img
mm: 006825243 Dimensions:128 x 128 x 89
¢ 629722393 Datatype:int16
Intensity: 25879 IntensityY = 6.90195 X
PT
right {mm} -73.2859 S
forward {mm} | 1622141 S
up {mm} 10262 erg|n184.8 77303
pitch {rad} 01 Dir Cos: 0.839-0.538 0.080
roll {rad) 008 0.544 0.833-0.100
yaw {rad} 057 -0.013 0.127 0.992
resize {x} 1
e O 1 Full Volume - [Wshair]
resize {7} 1 —

World Space v | |Trilinear interp. v

[ SetOrigin | Reorient. | Auto Window v Add Overlay...
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of the window), a

origin”
B 3
SPM12 (6685): Graphics ‘ = e |
File Edit View Insert Tools Desktop Window SPMFigure Help N

Crosshair Position @@ File:..602720-00001-000001.img
mm: 00682-5243 Dimensions:128 x 128 x 89
VX 620722393 Datatype:int16
Intensity: 2587.9 IntensityY = 6.90195 X
PT
right {mm} -73.2859 Voxsze-2x2x2
forward {mm} | 1622141 s
up {mm 10262 Qrignn,84.8 77 303
pitch {rad) 01 Dir Cos: 0.839-0.538 0.080
roll {rad} 008 0.544 0.833-0.100
yaw {rad) 057 -0.013 0.127 0.992
resize {x} 1

resize {y}

Full Volume v Hide Crosshair 1

1
i 1 World Space v || Trilinear interp. v
Set Origin K Reorient.. N Auto Window v Add Overlay...

6) Inthe new window, select the current image to reorient (SPM should directly propose the
correct image), and click on “done”.

7) When done and back to the displayed image, you can click on “origin” (just below the
images) to check that the reorientation and origin were correctly saved.
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4) Normalisation and smoothing

1) Onthe Menu window, click on

20 (Po

B se

TS EEae: Mar T—
'M12 (6685): Menu

Normalise (... ~

/[ ooomerc - |

[ Basic models ] [ Review J
vé
= [ Estimate l l Bayesian ]
aid

Dynamic Causal Modelling

SPM for PET/SPEC

| Display | [ CheckReg | Render . . ~| PET =

Toobox: ~| [ PPis | [ ImCalc | [DICOM import]

T T T e

Sopyzght

2) Inthe batch, use “File-Load batch” or th& “open folder” icon to load the “norma batch” (find

the file, with the same procedure described above - you just have to click on “norma batch”
—you can only select ONE file).

nge the path of “source image”: click ” and when it isin

blue, click o Delete the previously selected image by clicking on it (lower panel),
and then choose e new one (same procedure than for DICOM import, but you only indicate
the “s” image here). Do exactly the same for the “images to write”. Make sure th
image” is correctly pathed (change the path if needed, same procedure)

3) When opened, cha

] Batch Eiitor

- o
Figgmgdit View SPM  Basicld
le B
‘Module List Current Mediuie: Oic Narmaise: Estimate & Write:
10K Normalise: Estimate & Write L Help on: Old Normalise: Estimate & Write
Smoaoth DEP Data
Subiest

_ Source Image ..FDG-PET-in-HC-and-DoC'data'\patients_images_dicom_fully_anonymized FDGPET_PATIENT11s00000000-936450-0 0001.nil, 1
q. -, 0 fies

Images to Write FDG-PET.in-HCand.DoCidata patients_|mages _dicom fuly_anonymized FDGPET_PATIENT1s00000000-936450.05001-000001 i, 1
Tamnlate [mage KSHOP\COFFEE_BREAK _FDGPET.mainiCOFFEE_BREAK FDGPET-mainiMASK TEMPLATES HC\Temel=t-=%..g 8 2011.ima.1

e e e

Template Weighting Image

Source Image Smoothing 8
Template Image Smoothing 0
Affine Regularisation ICBM space template
Nonlinear Frequency Cutoff 25
Nonlinear erations 16
Nonlinear Regularisation 1

Writing Options
Preserve Preserve Goncentrafions
Bounding box 243 double
Vorel sizes [222]
Interpolation Trilinear
Wrapping Nowiap
Filename Prefix. L

Current Hem: Template knage
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4) Check that in the left panel), the ‘images to smooth’ are correctly taken
from the first module {Normalised). To be sure, click on("images to smooth®and then on

ave the batch clicking on the save icon (top Ieft). Then click on the run
buttorr{green play icon). When done, Matlab command window indicates “done”.

I Batch Editor (=] B |
File Edit | \iow| SPM  BasicO ~
D& R/ P

Module List Current Module: Smooth

Estimate & Write -
( Smooth DEP
N

FWHI [ ]
Data Type SAME
Implicit masking No
Filename Prefix s

Current Item: Images to Smooth
Reference from 7
Normalise: Estimate & Write: Normalised Images (Subj 1)

Images to Smooth
Specify the images to smooth. The smoothed images are written to the same subdirectories as the original images and are prefixed with a 's'. The prefix can be
changed by an option setting.

You should now have a “sws” image in your DICOM folder: it is reoriented, normalised and
smoothed.

This tutorial was curated by Arianna Sala for the CGS’s [18F]FDG-PET workshop, based on materials
prepared by Sarah Wannez. Please contact arianna.sala@uliege.be for questions and comments.
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