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Overview of FreeSurfer output 

 Fully automated: recon-all –i file.dcm –subject subj001 –all
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Overview of FreeSurfer output 

$SUBJECTS_DIR/subj001

scripts   mri surf    label     stats

 Fully automated: recon-all –i file.dcm –subject subj001 –all
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Group analysis in FreeSurfer

• Create the design matrix: set up FSGD file

• Select the metric to be analyzed: thickness, curvature, area, volume

thickness curvature area

volume
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Group analysis in FreeSurfer

• Create the design matrix: set up FSGD file

• Select the metric to be analyzed: thickness, curvature, area

• Use mri_glmfit to fit linear model
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Group analysis in FreeSurfer

• Create the design matrix: set up FSGD file

• Select the metric to be analyzed: thickness, curvature, area

• Use mri_glmfit to fit linear model

• Run permutation analysis to correct for multiple comparisons (mri_glmfit-sim)
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FreeSurfer vs VBM

• VBM can be performed with a number of different packages, e.g., FSL, SPM.

• Fast compared to freesurfer surface based analyses.

• VBM allows for subcortical analysis. 

• Thickness estimates do not require modulation. 

• False positive rates higher in VBM because of modulation (Greve and Fischl, 2017).

• VBM harder to interpret: GM density depends on thickness, surface area, gyrification, 
image registration, smoothing, etc.
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ROI analysis in FreeSurfer

• Freesurfer automatically computes three brain segmentations/parcellations:

• Subcortical segmentation
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ROI analysis in FreeSurfer

• Freesurfer automatically computes three brain segmentations/parcellations:

• Subcortical segmentation

• Cortical parcellation with Desikan/Killian atlas

• Cortical parcellation with Destrieux atlas
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ROI analysis in FreeSurfer

• Freesurfer also computes summary statistics for these segmentations/parcellations:
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ROI analysis in FreeSurfer

• Freesurfer commands to combine summary statistics into a table:

• asegstats2table

• aparcstats2table

• Use your favorite tool to run statistical analyses (R, SPSS, matlab, python,…)
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Quality control in FreeSurfer

• recon-all is fully automated but can sometimes fail

• Hard fail: check logs for errors

• Soft fail: check surfaces and edit manually

Online tutorial:

https://surfer.nmr.mgh.harvard.edu/fswiki/FsTutorial/TroubleshootingDataV6.0

QA video:

https://www.youtube.com/watch?v=gf0BC0xs0tM

https://surfer.nmr.mgh.harvard.edu/fswiki/FsTutorial/TroubleshootingDataV6.0
https://www.youtube.com/watch?v=gf0BC0xs0tM
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Thank you


