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7Richieri et al., EJNMMI 2011

Brain hypoperfusion in patients with depression



8Healthy subject Patient with Parkinson’s disease

50% of brain dopaminergic loss before first symptoms of Parkinson  
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Dr David Taieb

Molecular signature of 

neuro-endocrine tumors

Timone Nuclear Medicine Department



Matsuda et al., JNM 2002
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A multiparametric molecular imaging





Spatial dimension

▪ Local  approach: texture analysis

Pan et al., 2019
Computer Methods & Programs in Biomedicine

AD HC

Left hippocampus

81 AD vs 61 HC: 92.96% of accuracy

Garali et al., EUVIP 2016

Nicesoft funding

AD

HC

M a r s e i l l e  I m a g in g  I n s i t u t e

New digital PET detectors



Spatial dimension

▪ Regional approach: metabol ic connectivty on stat ic images

Pan et al., 2018

IEEE JBHI

Inter-regional

correlation

analyis, IRCA

Verger et al., 

EJNMMI 2018

Midbrain connectivity

Graph theory

Verger et al, Human Brain Mapping 2018

Sparse precision matrix

Le et al, Computational Statistics & Data Analysis 2020
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Temporal dimension

▪ Complex paradigms of act ivat ion, ins ide VR environment

▪ Fonct ional connect iv i ty on dynamic images

Acrophobia, PTSD 
Verger et al., EJNMMI Res 2018 & Eur. J. Psychotrauma 2020 ; Rousseau et al., EJNMMI 2019; collab. IRBA

M a r s e i l l e  I m a g in g  I n s i t u t e

PNH project (@INT)



A multimodal imaging



SURFACE - FREESURFER

•Illustrations : DOI: 10.1037/neu0000446 - http://ielvis.pbworks.com/ - https://www.andysbrainblog.com/ - Anissa Rice

@Jacques-Yves Campion

http://dx.doi.org/10.1037/neu0000446
http://ielvis.pbworks.com/
https://www.andysbrainblog.com/
https://slideplayer.com/user/11526194/


SURFACE - CLINICA

Illustrations : ADNI subject – Clinca documentation

@Jacques-Yves Campion



STATE OF THE ART AND 
IMPLEMENTATION
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Illustrations : ADNI subject

@Jacques-Yves Campion



ARTIFICIAL INTELLIGENCE

PET2MRI 
@FaridehBazangani

« PETsurface » prediction PETCritics

@Jacques-Yves Campion



2D PROJECTION 
VIEW

• Freesurfer tool to apply data to sphere

• 2D projection (mollweid)

➔New visualization for nuclear physician

➔Easier IA algorithms (2D vs 3D mesh)

Illustrations : ADNI subject

@Jacques-Yves Campion



HOLOGRAPHIC VIEWS

• Convert Freesurfer data to 3D model

• Implement 3D model to Augmented Reality with web 
interface

• Create 3D interface in Mixed Reality with Hololens 2

• Statistics visualization

• Better patient ad interview

• Upgrade medical interaction and diagnosis

Illustrations : ADNI subject - https://www.philips.com/

@Jacques-Yves Campion


