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Summary

We present the results of the ISMRM 2020 joint Reproducible Research and Quantitative
MR study groups reproducibility challenge on T1 mapping in phantom and human brain. T1
mapping, a widely used quantitative MRI technique, exhibits inconsistent tissue-specific values
across protocols, sites, and vendors. The challenge aimed to assess the reproducibility of a
well-established inversion recovery T1 mapping technique, with acquisition details published
solely as a PDF, on a standardized phantom and in human brains. Participants acquired T1
mapping data from MRIs of three manufacturers at 3T, resulting in 39 phantom datasets
and 56 datasets from healthy human subjects. The T1 inter-submission variability was twice
as high as the intra-submission variability in both phantoms and human brains, indicating
that the acquisition details in the selected paper were insufficient to reproduce a quantitative
MRI protocol. This study reports the inherent uncertainty in T1 measures across independent
research groups, bringing us one step closer to a practical clinical baseline of T1 variations in
vivo. This challenge resulted in the creation of a comprehensive open database of T1 mapping
acquisitions, accessible at osf.io/ywc9g/, and an interactive dashboard for wider community
access and engagement.
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Figure 1: Dashboard. a) welcome page listing all the sites, the types of subject, and scanner, and the
relationship between the three. Row b) shows two of the phantom dashboard tabs, and row c) shows
two of the human data dashboard tabs Link: https://rrsg2020.db.neurolibre.org
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The following section in this document repeats the narrative content exactly as
found in the corresponding NeuroLibre Reproducible Preprint (NRP). The content
was automatically incorporated into this PDF using the NeuroLibre publication
workflow (Karakuzu et al., 2022) to credit the referenced resources. The submitting
author of the preprint has verified and approved the inclusion of this section through
a GitHub pull request made to the source repository from which this document
was built. Please note that the figures and tables have been excluded from this
(static) document. To interactively explore such outputs and re-generate them,
please visit the corresponding NRP. For more information on integrated research
objects (e.g., NRPs) that bundle narrative and executable content for reproducible
and transparent publications, please refer to DuPre et al. (2022). NeurolLibre is
sponsored by the Canadian Open Neuroscience Platform (CONP) (Harding et al.,
2023).
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