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Multiple sclerosis (MS) is an often disabling disease of the central nervous system affecting the brain and the spinal cord.

Especially, walking impairment is considered by the patients as the main cause of disability (Hobart et al., 2003).

However, there is a huge heterogeneity in disability progression between patients.

There is a need to identify prognostic factors at the individual level to guide therapeutic decisions.

« Clinico-Radiological paradox » Barkhof et al. 1999 > 75 % of spinal cord images show lesions, more frequently in the cervical than thoracic cord (Ikuta et al. 1976, Nijeholt et al. 1998, Bot et al. 2002, Eden et al. 2018) Can spinal cord involment more directly explain motor and sensitive impairment and predict disease evolution ?

State-of-the-art The more focal lesions the lower the MTR, also in the normal appearing spinal cord no lesion 1-2 lesions Diffuse and focal spinal cord burden can be measured at the beginning of the disease, and is correlated with lesion load

Longitudinal data needs to be processed to investigate whether initial burden can predict disability at 1, 2, 3 and 5 years.
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  Healthy controls -M0 and M24 RRMS (MacDonald 2010) First symptoms < 1 year Brain T2 > 9 and/or SC lesion EDSS < 3 18 -45 years old MRI and Multiple Sclerosis -Study design Imaging protocol • Whole cord -Sag T2 TSE and PSIR TSE • Cervical cord -Axial 2D T2* ME GRE C1-C3 and C4-C7 à lesion -Sag 3D T1 à atrophy -Ax 3D GRE with and without MT à MTR -Sag 30 dir Diffusion • Brain (OFSEP French MS Cohort protocol) slabs, 0.7mmx0.7mm in-plane resolution, TR/TE=38/3.57ms, 23°, water excitation and GRAPPA 2 MT0 : no prepulse MT1 : with vendor MT prepulse (Gaussian, 1200Hz off-resonance) Processing (Benoît Combès, Post-Doc) Registration of MT1 to MT0 using the Anima toolbox (v2.3//github.com/Inria-Visages/Anima-Public/wiki/ , ** De Leener, Neuroimage 2017 of 3% (0.9 pu) is compatible with the detection of 1pu MTR Variations between 2 groups (45 per group, type I error= 0.05 and type II error= 0.10) These results show that it is possible to use cervical cord MTR in multicenter studies Yet This was evaluated on a single vendor Inhomogenous MTR along the cord The investigation in longitudinal studies remains challenging Article 2 Focal and diffuse cervical spinal cord damage in patients with early relapsingremitting MS: A multicentre magnetization transfer ratio study Combes, Kerbrat, Multiple Sclerosis Journal 2018 MTR (C4-C6) is significantly lower in patients versus controls considering the normal appearing spinal cord (lesion excluded) and the whole spine

  

  

  

  

  

  

  

  

  

  

  

(Pardini et al. 2016) 
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