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Quantitative features from di�erent MR modalities are extracted and 
coregistered to an anatomical T1-weigthed scan for each subject.

The putative delay between the onset of neurodegeneration and the 
manifestation of clinical symptoms of Parkinson’s disease drives the quest to 
�nd biomarkers present in the pre-motor stages of PD that can lead to earlier 
diagnosis and more tailored treatments to slow down the disease process.

In this context, our project employs Magnetic Resonance neuroimaging and 
unsupervised classi�cation methods to study the interaction of several 
functional and structural brain characteristics and ultimately, to draw out 
speci�c signatures in newly diagnosed Parkinson patients.

These features currently come from diffusion imaging (FA, MD) and perfusion 
imaging (CBF).

This method was previously validated by Arnaud & al. (2017) to characterize different kinds of brain tumors in rats. The mixture models are built from generalized 
Student distribu�ons as they provide a larger variety of distribu�onal shapes compared to the mode standard Gaussian distribu�ons (Forbes & Wraith,2015)

Post-mortem and neuroimaging studies suggest that degenera�on within the 
basal ganglia may begin up to 7 years prior to diagnosis.

That is why we modified the MNI PD 25 altas to segment these structures in our 
subjects and seek interes�ng signatures present in the newly diagnosed 
popula�on.

EXTRACTION OF SIGNATURES FROM MRI DATA IN 
EARLY PARKINSON’S DISEASE

Our method allows the classifica�on of �ssues in the basal ganglia of healthy 
subjects, as well as the iden�fica�on of atypical and thus poten�ally 
pathological �ssues in the basal ganglia of newly diagnosed Parkinsonian 
pa�ents.

Further work must be done to provide a physio pathological explana�on to the 
signatures found based on their clusters loca�on and characteris�cs.
In addi�on, we will include more pa�ents and other imaging modali�es to our 
study to have a more complete picture of the changes undergone by the 
Parkinsonian brain.

References :
Arnaud, A., Forbes, F., Coquery, N., Collomb, N., Lemasson, B. & Barbier, B. (2017). “Fully Automatic Lesion Localization 

and Characterization: Application to Brain Tumors Using Multiparametric MRI Data”. IEEE Transactions on Medical 
Imaging.

Forbes, F. & Wraith, D. (2014). “A new family of multivariate heavy-tailed distributions with variable marginal amounts 
of tailweights: Application to robust clustering.” Statistics and Computing, Springer Verlag.

Xiao, Y., Fonov, V., Bériault, S., Subaie, F. Al, Chakravarty, M. M., Sadikot, A. F., … Collins, D. L. (2015). “Multi-contrast 
unbiased MRI atlas of a Parkinson’s disease population”. International Journal of Computer Assisted Radiology 
and Surgery, 10(3), 329–341.

V. Conclusion & PerspectivesIV. Focus on basal ganglia

III. Signatures extraction

I. Abstract II. MRI parameters extraction

Muñoz Ramírez, V. 1,2,3 ; Arbel, J. 1,3 ; Moro, E. 1,2,4 ; Forbes, F 1,3; Dojat, M 1,2

3. Inria, CNRS, Grenoble INP, LJK, 38000 Grenoble, France
4. CHU de Grenoble, F-38000 Grenoble, France

1. Univ. Grenoble Alpes, Grenoble Institut des Neurosciences, F-38000 Grenoble, France
2. Inserm, U1216, F-38000 Grenoble, France

Verónica Muñoz Ramírez is supported by a grant from NeuroCoG  IDEX UGA  in the framework of  the “Investissements d’avenir” program (ANR-15-IDEX-02) .

Atypical 
Levels
5

4

3

2

1

0

Reference model built from K GSD 
(Generalized Student Distributions)


