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News of Centre IRM-INT@CERIMED 

Jean-Luc Anton, David Meunier, Bruno Nazarian, Julien Sein
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The most important : the TEAM !

Bruno NAZARIAN – IR CNRS
Instrumentation
RMQ

Julien SEIN - IR CNRS
Physique de l’IRM

David MEUNIER - IR AMU
Gestion des données

Jean-Luc ANTON - IR HC CNRS
Responsable opérationnel

Colette 
GOMIS-
MANSALY
IGE Qualité
Chargée de 
Mission FLI

Pierre SIMEONE – PH 
APHM

Responsable médical

Marie-Hélène GROSBRAS – 
CR CNRS
Responsable scientifique

Personnels vacataires associés
• Gilles BRUN : Neuroradiologue
• Dalilah PEZIN : Manip Radio

Liens hiérarchiques
Liens fonctionnels
Prestataires

David Meunier joins us, coming from the NIT – INT: 
Specialist in MRI Data Management and Analysis
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A new teammate : David Meunier aka Dave Miller
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l 1997

l 2002

l 2003

l 2007

l 2010

l CPGE Aix
l Centrale Lyon

l DEA Lyon 
l  

l  These Lyon 

l Post-doc Cambridge

l Post-doc Cambridge 2

l Post-doc Orsay 

( Neuro-imagerie)

( Neuro-imagerie)

l 2011

l 2012

+1500 citations

( Neuro-imaging)

( Neuro-imaging)

(AI)

( AI)

( Neuro-imaging)

( Neuro-imaging)

( Neuro-imaging and AI)
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l 1997

l 2002

l 2003

l 2007

l 2010

l CPGE Aix
l Central Lyon

l DEA Lyon 
l  

l  These Lyon 

l Post-doc Cambridge

l Post-doc Cambridge 2

l Post-doc Orsay 

(AI)

( AI)

( Neuro-imagerie)

( Neuro-imagerie)

( Neuro-imagerie et IA)

l 2011

l 2012

(Meunier et al, Neurobio Aging, 2014)
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2012

2015

2018

Post-doc Lyon (Neuro-imaging)

( Neuro-imaging)

Ingénieur de Rec
Lyon

2026

Ingénieur de Rec
Marseille

(Meunier et al, NeuroImage, 2014)

+IG Nobel  2017 !!

( Neuro-imaging)
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David : developpment @INT (since 2018)
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– Performs pre-processing, brain extraction and segmentation of anatomical MRI (T1w, T2w) of different 

NHP species (macaque, marmouset, baboon)

– Available as python package  pip install macapype or as container docker/singularity (dockerhub)

– Publish in JOSS

Macapype 
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SkullTo3d

Full Head mask (macaque)

Robust Petra skull mesh 

3D printing skull (Petra) and brain 
(marmoset)

3D printing skull (CT) and 
brain (macaque)

– Performs skull segmentation over specific MRI sequences (PDw petra, MEGRE) or other (CT-scan) on NHP 

– Sub-layer of macapype: both skull and brain are registered in similar space

– « stereotaxic » space validation (thanks to Julien Sein, Luc Renaud and Banty Tia) 

– Used mostly as tool to plan surgery and preparation of recording chamber and headplot

Plan to published dataset (15macaque + 15 marmosets) as data paper



fetpype

– Developped in collaboration with Guillaume Auzias (MeCa-INT) and a fetal MRI consortium, in particular 

Thomas Sanchez from Lausanne)

– (Also) published in JOSS



func_Babofet

– 10 longitudinal sessions of 10 baboon fetuses (PI: Olivier Coulon) 

– Aims at producing an open dataset with maximal preprocessing

– Anatomical, diffusion and functional MRI as Resting state 

→ LOTS of movements (mostly due to breathing of the anest. Mother)

So far, best processing involves splitting image segment according to 
Framewise Displacement
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Organization and Strategy
– Administrative & Legal:

– Renewal of ARS Accreditation (2025–2032)
– Renewal of the “technology platform” label: application due by Monday, 

October 12!

– Investments & Equipment:
– No hardware upgrade to CIMA.X for scientific reasons (little benefit based on tests 

conducted using REMI), financial reasons (€1.7 M€ !), and environmental reasons
– Major software upgrade: XA60, new Mars reconstructor (with deep-learning 

capabilities for data-efficient acquisitions)
– replacement of our cooling unit with two new cooling units
– purchase of two ultra-flexible, multi-purpose antennas (18 channels) and one 24-

channel antenna for large macaques
– software update contract for another 3 years (paid at the end of 2024: FLI): 

through the end of 2029
– renewal of the MRI system maintenance contract for 3 years (2026–2029): 117 k€ 

excl. tax/year
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Infrastructure and Management

– Thermal Infrastructure: Level-Up

– The MRI Center Under Surveillance

– Quality Management: The Rise of the QMS
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Thermal System: Triple check

– Two cooling units are better than one
– Weekly failover
– Duplication / Redundancy / Backup
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The MRI Center Under Surveillance

- A New Architecture Inspired by Home Automation
- Romain Poos’s Senior Thesis Project

- Local Monitoring (Dashboard)
- Alerts
- Data Logging
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The MRI Center Under Surveillance

– Remote Consultation
– Scalable
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Quality Management: Year III

Continuous 
Improvement

Management of 
Internal and External Concerns
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Quality Management: Year III

A Structured Policy

A Process-Based 
Approach
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Quality Management: Year III

Users Training

 - Roadmaps
 - Safety Training

Feedback
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Stimulation Environment

– Exciting new, complex studies to develop

– The audio system is becoming more powerful

– Electrophysiology in MRI: Well-established expertise
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The major challenges raised by researchers

You talkin’ to me ??

Thank you for a very enjoyable game, 
Dave.
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The audio system keeps getting better … and better

Bone-Conduction Headset

– Romain Poos's Internship
– Operational Prototype (H / NHP)
– Acoustic Validation

Groovy !!
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The audio system keeps getting better … and better

Active Noise Cancellation

– Back from HBM
– OptoAcoustic / OptoActive

New active noise-canceling ear tips
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Electrophysiology: Electromyography

– HBM / ESMRMB / SFRMBM Poster

– Methodological Study

– Usable (two channels)

Use the Force ...
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Electrophysiology: Electrodermal Response

– Portable System

– Filtration via PPF

– In routine ProPsy / PEPR
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Activités méthodologiques : IRM

- BOLD Multi-echo EPI:
   => Of interest due to variations in local T2* (particularly in the 
temporal, frontal, and subcortical regions)
  => Age-related variations in T2* (development–aging)

S01: 73ans S02: 25 ans

Callaghan et al. (2026)
 Processed MPM qMRI aging data. OpenNeuro. [Dataset]doi:10.18112/openneuro.ds005851.v1.0.1

Carte T2* (ms): 
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Why do we bother about T2*?
Hemodynamic activity

Capillary
Oxygen
Hemoglobin

ACTIVATION INCREASE OF CBV

Paramagnetic
deoxy-hemoglobin
Diamagnetic 
oxy-hemoglobin
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Why do we bother about T2*?

ACTIVATION

DECREASE Deoxy/Oxy-hemoglobin

BEST HOMOGENITY

SIGNAL INCREASE

T2* increases
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What is T2* ?
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What is T2* ?
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Single echo  vs multi echo fmri

=> But with different T2*, which TE is the 
best?
=> Multi-echo fMRI can help …

Posse et al. Enhancement of BOLD-Contrast Sensitivity by Single-Shot Multi-Echo 
Functional MR Imaging,  MRM,  1999



Quick overview on Multi-Echo FMRI

Acquisition:



Quick overview on Multi-Echo FMRI

Images:



Optimal combination

TE=3
5ms

TE=3
5ms
GRA
PPA=

2-echos 
optimally 
combine
d
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Activités méthodologiques : IRM

- EPI BOLD Multi-écho : 
 à potentielles possibilités de débruitage via TEDANA (en cours de 
prise en main et de validation)

BOLD vs non BOLD 
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Activités méthodologiques : IRM

- EPI BOLD Multi-écho : 
 à potentielles possibilités de débruitage via TEDANA (en cours de 
prise en main et de validation)
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Denoising

- Tests et validations en cours de NORDIC pour DWI et EPI-BOLD

Native DWI 
image, b=1800, 
0.9mm voxel size

NORDIC-Denoised DWI 
image
ÞUsable for multi-echo 

fMRI
Þ “Robust-Tedana” 

framework
Tahayori et al. (2025)
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Susceptibility distorsion correction for ME fMRI (MEDIC)

Van et al, Imaging Neurosciences, 2026https://github.com/vanandrew/warpkit

https://github.com/vanandrew/warpkit
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Susceptibility distorsion correction for ME fMRI

Van et al, Imaging Neurosciences, 2026

https://github.com/vanandrew/warpkit

https://github.com/vanandrew/warpkit
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Susceptibility distorsion correction for ME fMRI

Van et al, Imaging Neurosciences, 2026
https://github.com/vanandrew/warpkit

https://github.com/vanandrew/warpkit
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Data Management

- « Glacier archiving on a RAID 5 NAS + daily backup to the 4D-OMICS DataCenter »



–Learn how to use MRI console and instrumentation (redondancy 
with the team)

–Deploy a solution to distribute data to all users (including non-INT 
users)

XNAT or another system (Mistral Hugo Dary) at DataCenter Sud

Data Management
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Quality Analysis, Preprocessing, and Data Sharing

GLM + denoising Physiological signals, 
CompCor, mvts parameters

Développement 
permanent …

QSIprep Preprocessing and analysis of 
q-space images TractSeg Fast and accurate white matter 

tract segmentation & quantification
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Planning of pipelines / containers developpement

– Reorganize some internal processes (in particular the use of a centralized 
source code github repository)

– Rationalize some pre-processing and distribute them (chain of containers in 
particular)  → « metapype » project
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Scientific Activity
– MRI utilization remains consistently high (≈ 60% human subjects, ≈ 40% PNH)

– Fundamental research projects
– Healthy subjects (Interception, Timon, DeepMReye Wordlearning, ArtificialVoices, 

Motolang, Inhibition, BraINT, Duree, Soudscape, AinTalk, ModalChunk ...)
– Patients: Parkinson’s disease (Ecripark), dyslexia (Predys), bipolar disorder (Nemo), 

amputation (PhantomPain), addiction (Drugaddict), scoliosis (PrioprioAdo)
– Non-human primates (PNH): Baboons (Babofet, Gestimage), macaques (Covoprim, 

Sociomonk)

– Clinical research projects (elderly patients: Prof. Ceccaldi & Félician’s department)

– Launch of two major national projects:
– PERPR ProPsy – FrenchMind (psychiatry)
– Karavela – Céphalonauts (language decoding)

– Strong publication record by the scientific community: ≈15 high-impact articles / year

- 5 young researchers recruited over 2 years in Marseille in the field of MRI: Olga Kepinska 
(LPL), Florence Bouhali, Marie Chancel, Caroline Landelle, and Yannick Becker (CRPN)



Centre IRM-INT@CERIMED               RMN 08/10/2026

Scientific Activity

- Spectroscopy:
Petitgas L … Lefrere A : Reduced prefrontal total choline MRS levels characterize the 
neurodevelopmental phenotype of bipolar disorder. Neuropsychopharmacology
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Scientific Activity

- Functional imaging of the spinal cord:
Schlienger R … Kavounoudias A. Mapping Human Proprioceptive Projections of Upper 
Limb Muscles through Spinal Cord fMRI. Human Brain Mapping
+ un autre article (moelle lombaire) en cours de révision
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Scientific Activity

- Diffusion-Weighted Imaging (DWI) & Tractometry:
Pinzon D … Kavounoudias A. White-Matter Integrity in Callosal Tracts Predicts 
Proprioceptive Discrimination Acuity, currently being submitted

CC 4 : Motor CC 5 : Somatosensory

FA OLD < 
FA YOUNG

Individual tracts

Group difference analysis
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Scientific Community Events

- Monthly Neuroimaging Meetings (RMN)
- Working Groups & Training Sessions (fMRI, Denoising, Connectivity, 

MVPA, DWI, Surface, …)

- https://irmf.int.univ-amu.fr
- https://github.com/Centre-IRM-INT

https://remi.network/fr

https://github.com/Centre-IRM-INT
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Annual scientific Meetings

Scientific Community Events
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To be continued …
– New Developments in MRI
– Fetal Imaging in Humans
– Ultra-Fast Acquisitions (3D EPI)
– Silent Acquisitions (Looping Star)

– Data Analysis & Training
– Getting Started with New Noise-Reduction Tools
– Implementation of Standardized and Modular Pipelines
– Working Group on Surface Analysis

– Equipment:
Long-term (3–4 years): replacement of the MRI system (≈ €2 million HT)

 - Staff:
 Long-term (6–8 years): replacement of half the team
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Thank you !


