
VertexWiseR : Statistical analyses of 
brain and subcortical surfaces in R 

• Extracts surface data of whole cohorts from 
preprocessing directories, saved as highly 
compressed .rds files

• With this, no need to access the initial data 
directories or software environments  

• Linear models, mixed models, with cluster 
corrections

Simplifying surface -based analyses across 
preprocessing softwares
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Workflow

Cortical analysis

v.1.5.1

• Compatible with Windows, Mac and Linux

• For data in fsaverage5, faverage6, fsLR32k, 
CIT168, SubCortexMesh templates

• Any vertex-wise measure in the above spaces: 
thickness, curvature, surface area, CBF 
(ASLprep), ReHo (XCP-D),  etc.

OpenNeuro dataset (ds003592)1, 180 healthy young adults (22.6±3 years, 78M, 102F) 
Preprocessed with FreeSurfer2 and post-processed with SubCortexMesh3

Significant clusters with transparent thresholding to 
contextualize with nonsignificant trends (t-statistics maps):

Compatibilities

Website →
Contains tutorials, 
updates, details of 

every function

A) Extracting surface data 

SURFvextract()
Preprocessed subject directory

HIPvextract()

FreeSurfer

HippUnfold

FSLRvextract()HCP preprocessing, 
sMRI/fMRI/ASLprep, 

XCP-D 

CAT12
CAT12vextract()

SubCortexMesh
SCMvextract()

B) Smoothing

smooth_surf()

Single matrix object (.rds)
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TFCE_threshold()
TFCE_vertex_analysis()

TFCE_vertex_analysis_mixed()

RFT_vertex_analysis()

C) Vertex-wise linear modelling
Ci) Random field theory cluster correction

Cii) Threshold-free cluster enhancement

Subcortical analysis

Extracting data from a FreeSurfer preprocessed subjects directory:

plot_overlay_surf(model_output = rftmodel1, cmap_1 = 

'RdBu_r', cmap_2 = 'RdBu_r’, colorbar_1 = FALSE, 

colorbar_2 = TRUE, limits_2 = 'same', alpha_1 = 0.4, 

alpha_2 = 1, overlay_boundaries = TRUE, title = 

"Significant effect\nof sex")

rftmodel1=RFT_vertex_analysis(

model = dataset[, c('age', 'sex', 'ICV')], 

contrast = dataset[, 'sex'], 

surf_data = SPRENG_CTv, p = .05, smooth_FWHM = 10)

The same rftmodel1 model run on surface data extracted 
from all subcortical areas together and plotted similarly:

3D interactive plotter to allow 360° inspections, with
a slider to space out regions:

plot_surf3d(surf_data=rftmodel2$thresholded_tsta

t_map, cmap='RdBu_r', smooth_mesh = 40)

SPRENG_CTv=SURFvextract(

sdirpath = 'ds003592_freesurfer’, 

template= 'fsaverage5',      

measure = 'thickness')

Sex effect (M=0, F=1) on thickness, controlling for age and 
intracranial volume, with random field theory cluster correction:

Extracting data from a SubCortexMesh output directory:

SPRENG_subcortical_Tv = SCMvextract(         

sdirpath = 'ds003592_SCM/surface_metrics/', 

template = 'fsaverage',          

measure = 'thickness')
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