Olivier Commowick 
  
Christian Barillot 
  
Fli / Ofsep 
  
Workshop Fli-Sfr 
  
Laurent B Leray 
  
Forbes F Knight 
  
Santos Mm 
  
Santos 
  
MSSEG Miccai 2016 Challenge: Objective Evaluation of Multiple Sclerosis Lesion Segmentation using a Data Management and Processing Infrastructure

Team 12 0.06 1 Team 13 0.07 4 Team 1 Team 2 Team 3 Team 4 Team 5 Team 6 Consensus FLAIR Team 7 Team 8 Team 9

Team 11 Team 12 Team 13 Consensus Team 10

Visual results for center 03 (not in the training phase)

15 Team 1 Team 2 Team 3 Team 4 Team 5 Team 6 Consensus FLAIR Team 7 Team 8 Team 9

Team 11 Team 12 Team 13 Team 10 

Consensus

Groups of methods : Comparison to Experts

•France

  Leray, E. et al., 2010. Evidence for a two-stage disability progression in multiple sclerosis.Brain, 133 (7), 1900Brain, 133 (7), -1913.Lesion segmentation in MS3 • Lesion load and lesion count crucial in MS • Part of diagnosis (McDonald criteria) • Evaluation of drug effectiveness • Delineation of lesion tedious • Manual à time consuming • Subject to intra-/ inter-individual variability è Automatic segmentation is key Thompson, A. et al., 2017. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. The Lancet, 17 (2), 162 -173. number of automatic segmentation methods • Tissue classification & outlier detection • Machine learning (random forests, deep, etc.) • Many others • Large variety of modalities used • T1, T2, FLAIR, PD… • Large variety of implementations • GPU, Matlab, Python, C++ … • Evaluation complicated • Each method evaluated on a specific set • No comparison possible • The challenge concept • Have all methods evaluated on a common dataset • Examples: MICCAI 2008, IEEE-ISBI 2015 • Main drawbacks • Possibility to adapt parameters to each patient • Ground truth not well defined Styner et al., 2008. 3D Segmentation in the Clinic: A Grand Challenge II: MS lesion segmentation. Insight journal. Carass et al., 2017. Longitudinal multiple sclerosis lesion segmentation: Resource and challenge. Neuroimage, 148, 77-102. An OFSEP and FLI challenge @ MICCAI 6 • Evaluation objectives • Evaluate algorithms developed in the community • In a well defined computational framework (FLI) • Same set of parameters for all images • With respect to a solid ground truth • Additional objectives (OFSEP) • Evaluate lesion segmentation algorithms for MS • Fully automatic, on standardized images • Standardized but different centers http://www.ofsep.org Cotton, F., Kremer, S., Hannoun, S., Vukusic, S., Dousset, V., 2015. OFSEP, a nation-wide cohort of people with multiple sclerosis: Consensus minimal MRI protocol. Journal of Neuroradiology 42 (3), 133 -140. Black box (docker) including their optimal parameters • Parameters chosen or optimized on training set • Pipelines started automatically on testing set • On France Life Imaging (FLI-IAM) computing platform • By FLI-IAM project engineers • Ensures a uniform set of parameters on the whole testing database https://portal.fli-iam.irisa.fr/msseg-challenge/overview