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Abstract

We examine the similarity of outputs from Freesurfer version 5.1, Freesurfer version 5.3
and ANTS for the ABIDEI dataset.
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Introduction

Shared neuroimaging data is an important means of promoting an open and reproducible
neuroimaging analysis culture. The ABIDE 1 dataset (RRID:SCR_003612, Di Martino et al.
2014) is a premier example of shared neuroimaging data that promotes exploration of the
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relationship between the autism diagnosis and the features accessible in structural and
resting state functional MRI in over 1000 subjects. There are many factors that influence
the reproducibility of neuroimaging findings, including selection of software tool (Tustison et
al. 2014). In this report, we take advantage of the ABIDE Preprocessed Data Project (http://
preprocessed-connectomes-project.org/abide/) which has performed a structural analysis
of the ABIDE 1 data with both FreeSurfer, versions 5.1 and 5.3 (RRID:SCR_001847, Fischl
2012),  and  ANTS  (RRID:SCR_004757,  Das  et  al.  2009).  In  an  ideal  world,  regional
thickness data would be independent of the specific software tool used to generate the
result, when applied to common data. We utilize this dataset to evaluate the extent to which
the selection of software tool matters, and provide a common platform to support further
exploration of these results.

Description

We  pooled  analysis  results  available  from  the  ABIDE  Preprocessing  project  for  the
FreeSurfer v5.1 and ANTS results as well as an independant run of Freesurfer v5.3. We
prepared  a  common  results  file  (in  csv  format)  that  included  the  average  thickness
measure from each of the tools as defined over the regions of the Desikan-Killany-Tourville
(DKT; Klein and Tourville 2012, Desikan et al. 2006) atlas. We identified the subset of (976
cases (from the 1112 ABIDE 1 original cases)) that had completed all three analysis. We
also generated a demographics file (also in csv format) for these specific cases. Finally, we
developed an R software package reader to ingest these files, and to perform a simple
analysis of correlation between the various methods in order to test the similarity between
methods in generating these regional thickness summaries.

Results

The result of this effort is a GitHub repository, https://github.com/companat/compare-surf-
tools,  which  contains  the  summary  data  tables,  R  reader,  sample  R-based  analysis
examples, and the results of an initial analysis of the correlation of each of the anatomic
regions in the DKT atlas across each of the analysis methods. The DKT cortical atlas is
comprised of 31 bi-lateral regions, resulting in 62 correlations between FreeSurfer 5.1 and
5.3; FreeSurfer 5.1 and ANTS, and FreeSurfer 5.3 and ANTS. Across this set of regions,
the mean and range of correlations observed (mean, range) was: 0.875, [0.7647, 0.9387];
0.4316, [0.1945 ,0.5912]; 0.4744, [0.1871, 0.6743), respectively.

Conclusions

The  FreeSurfer analysis  in  this  data  presents  excellent  inter-version  (v5.1  –  v5.3)
commonality. There are, however, substantial differences between the regional thickness
results between the FreeSurfer and ANTS analysis. While this is not a study related to
ground truth, the conclusion, however, is that the reporting of thickness measures should
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be qualified by software platform, as the results of these two different platforms reporting a
nominally similar resulting metric, can be substantially different. In providing access to the
data and analysis, we envision this as an ‘open’ project, a starting point to explore more
details of this analysis in order to elucidate additional details regarding the specific factors
that are important to the ultimate goal of more reproducible neuroimaging computation. We
encourage interested parties in the community to join the research team for this project by
joining the Slack team at: https://brainhack.slack.com/messages/comp_surf_tools/.

Acknowledgements 

The authors would like to thank the organizers and attendees of Brainhack Vienna 2016.

References

• Das S, Avants B, Grossman M, Gee J (2009) Registration Based Cortical Thickness
Measurement. NeuroImage 45 (3): 867‑879. https://doi.org/10.1016/
j.neuroimage.2008.12.016 

• Desikan R, Ségonne F, Fischl B, Quinn B, Dickerson B, Blacker D, Buckner R, Dale A,
Maguire RP, Hyman B, Albert M, Killiany R (2006) An automated labeling system for
subdividing the human cerebral cortex on MRI scans into gyral based regions of
interest. NeuroImage 31 (3): 968‑980. https://doi.org/10.1016/j.neuroimage.2006.01.021

• Di Martino A, Yan C, Li Q, Denio E, Castellanos F, Alaerts K, Anderson J, Assaf M,
Bookheimer S, Dapretto M, Deen B, Delmonte S, Dinstein I, Ertl-Wagner B, Fair D,
Gallagher L, Kennedy D, Keown C, Keysers C, Lainhart J, Lord C, Luna B, Menon V,
Minshew N, Monk C, Mueller S, Müller R, Nebel MB, Nigg J, O’Hearn K, Pelphrey K,
Peltier S, Rudie J, Sunaert S, Thioux M, Tyszka JM, Uddin L, Verhoeven J, Wenderoth
N, Wiggins J, Mostofsky S, Milham M (2014) The Autism Brain Imaging Data Exchange:
Towards Large-Scale Evaluation of the Intrinsic Brain Architecture in Autism. Molecular
psychiatry 19 (6): 659‑667. https://doi.org/10.1038/mp.2013.78 

• Fischl B (2012) FreeSurfer. NeuroImage 62 (2): 774‑781. https://doi.org/10.1016/
j.neuroimage.2012.01.021 

• Klein A, Tourville J (2012) 101 Labeled Brain Images and a Consistent Human Cortical
Labeling Protocol. Frontiers in Neuroscience 6 https://doi.org/10.3389/fnins.2012.00171 

• Tustison N, Cook P, Klein A, Song G, Das S, Duda J, Kandel B, van Strien N, Stone J,
Gee J, Avants B (2014) Large-scale evaluation of ANTs and FreeSurfer cortical
thickness measurements. NeuroImage 99: 166‑179. https://doi.org/10.1016/
j.neuroimage.2014.05.044 

Tools Matter: Comparison of Two Surface Analysis Tools Applied to the ABIDE ... 3

https://brainhack.slack.com/messages/comp_surf_tools/
https://doi.org/10.1016/j.neuroimage.2008.12.016
https://doi.org/10.1016/j.neuroimage.2008.12.016
https://doi.org/10.1016/j.neuroimage.2006.01.021
https://doi.org/10.1038/mp.2013.78
https://doi.org/10.1016/j.neuroimage.2012.01.021
https://doi.org/10.1016/j.neuroimage.2012.01.021
https://doi.org/10.3389/fnins.2012.00171
https://doi.org/10.1016/j.neuroimage.2014.05.044
https://doi.org/10.1016/j.neuroimage.2014.05.044

	Abstract
	Keywords
	Introduction
	Description
	Results
	Conclusions
	Acknowledgements
	References

