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Sources of variation in PET-data

• Radioligand
• Dynamic or static study
• Frames
• Input (reference region / arterial)
• Kinetic model

⇾ Different PET data require different processing steps



• Magia enables easy & automated PET data processing
• Usable for wide range of different PET radioligands
• Currently limited to human brain data

• Reduced manual work

• Increased reproducibility and reliability
• scripts & automated image analysis
• version control with GitHub

• Integration with Turku PET centre   database
• Contains metadata from over 10 000 brain PET-images acquired in Turku

Automated PET preprocessing and modelling 



Magia processing flowchart

PET & MRI image preprocessing (SPM)
Motion correction, Image registration, 
MRI segmentation & normalisation parameter calculation

FreeSurfer / PET-template-
based ROI delineation

Reference region extraction

Kinetic modelling

Normalisation & post-smoothing

Result archiving



Magia ROI/voxel-level pharmacokinetic models
• SUV (Standardised Uptake Value) & SUV-ratio
• FUR (Fractional Uptake Ratio)

Reference tissue input :
• Simplified Reference Tissue Model (SRTM) (Lammertsma et al. 1996)
• Logan plot with reference tissue input (Logan et al. 1996)
• Patlak plot with reference tissue input (Patlak & Blasberg 1985)

Arterial input (requires manual processing):
• Logan plot (Logan et al. 1990)
• Patlak plot (Patlak et al. 1983)
• Ichise’s multillinear analysis 1 (Ichise et al. 2003)
• Two-tissue compartment model (2TCM) 

Tested to compare with TPClib models; More models added eventually…



Magia requirements

• MATLAB

• SPM (Statistical Parametric Mapping)

• FreeSurfer

• Supported operating systems: Linux & Mac



Installation: (https://github.com/tkkarjal/magia)

https://github.com/tkkarjal/magia


How do you use it?

Inputs:

• Study specifications

• Modelling specifications

• Magia preprocessing specifications

• PET (& MRI) dicom or nifti data stored in a predefined structure:
• PETdatafolder / ID / PET / nii / pet_ID.nii
• MRIdatafolder / ID / T1 / ID.nii



Study specifications



Magia preprocessing specifications

Motion correction options



Modelling specs and options



Alternative way: metadata import to      
-database (Turku PET centre)

• Excel data sheet to be imported to database



Running Magia



Running Magia with AIVO-data

Example: Select all studies of a project named ”Pleasure”

subjects = aivo_get_subjects(’project’,’pleasure’);

for i = 1:length(subjects)
sub = subjects{i};
run_magia(sub);

end



How long does it take?

•run_magia may take 10-20 hours to complete

• FreeSurfer step only needs to be done once

•Magia re-runs take only less than 1 hour



Magia outputs: motion correction QC



Magia outputs: coregistration QC



Magia outputs: reference tissue distribution



Magia outputs: ROI level fit & estimates



Magia outputs: parametric images



AIVO + Magia = 

• Together AIVO and Magia allow efficient preprocessing of PET data:

1. The preprocessing only has to be run only once per study, after
which the data is available to be used in the statistical analyses

2. Metadata is easily retrieved from the centralized AIVO-database

3. Allows analysis of massive (N >> 100) datasets easily

4. Quality control metrics are stored in AIVO 



Further details & Magia reference



ROI parcellation (FreeSurfer)

Input: T1w MRI Output: FreeSurfer parcellation



Reference region extraction (FreeSurfer)

• Magia/FreeSurfer ROIs compare well with the manually drawn ROIs

Example [11C]raclopride cerebellum TAC

- - - Upper and lower bounds from manual delineation
----- Automatic parcellation


