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“Preprocessing 

Diffusion acquisitions were corrected for susceptibility-induced correction with FSL TOPUP 

as described in (Andersson et al., 2003), and for eddy currents and motion artifacts with FSL 

EDDY (Andersson & Sotiropoulos, 2016). In five cases, in which the reverse-phase encoded 

image was corrupted, only FSL EDDY was applied. The T1 image, excluding the tumor, was 

segmented into WM, gray matter and CSF using FSL FAST. The tissue segmentation, as well 

as the Brainnetome parcellation (Fan et al., 2016) were transformed into diffusion space using 

s symmetric diffeomorphic image registration of T1 image and diffusion acquisition (Avants et 

al., 2008). To distinguish between diffusion anisotropy loss due to fiber degradation and signal 

loss caused by free water compartments, a free water correction was applied as described 

elsewhere (Leon Weninger et al., 2020; L. Weninger et al., 2020). 

 Probabilistic diffusion tractography was performed in native diffusion space using 

anatomical constraints of the transformed tissue segmentation map. Fiber orientations were 

obtained with constrained spherical deconvolution (Tournier et al., 2007). Using the obtained 

fiber orientation distribution function, probabilistic tractography, as implemented in Dipy 

(Garyfallidis et al., 2014) was performed with a step size of 0.5 mm and a maximum angle 

between subsequent steps of 30°. Tracking seed point were set to the boundary between gray 

matter and WM using 3x3x3 seed points per voxel. Tracking was terminated if the FA value 

was below 0.15 or when the WM boundary was reached. All streamlines that did not terminate 

in gray matter or where the final length was less than 2 mm were discarded. The remaining 

streamlines were partitioned into fiber tracts depending on the gray matter start- and end regions 

as defined in the Brainnetome Atlas (Fan et al., 2016).  

Functional preprocessing was performed using SPM12 (Friston et al., 2007; Penny et 

al., 2006) as implemented in Matlab 9.3 (The MathWorks, 2017). A detailed description of the 

image preprocessing protocol can be found in previous studies (Jütten et al., 2020; Jütten et al., 

2019). In brief, tumor lesions were segmented semi-automatically using the ITK-SNAP 

software version 3.4.0 (Yushkevich et al., 2006) 



(http://www.itksnap.org/pmwiki/pmwiki.php?n=Downloads.SNAP3) and included perifocal 

T1 hypo- and T2-FLAIR hyperintensities for gliomas grade II-III, as well as T1 hypointensities 

and contrast-enhancing tumor for glioblastomas. Then, functional images were realigned to the 

mean functional volume, unwarped and coregistrated to the structural image. Structural and 

functional images were normalized (including a binary tumor mask in case of patients’ data), 

and functional images were smoothed with a 5 mm FWHM Gaussian kernel. Then, functional 

images were slice-time corrected and movement-related time series were regressed out with 

ICA-AROMA (Pruim et al., 2015). Data were high-pass filtered (>0.01 Hz) and parcellated into 

a set of 246 predefined anatomical brain regions using the Brainnetome Atlas. A list of included 

left- and right-hemispheric brain regions can be found here 

(https://atlas.brainnetome.org/download.html). 

 

Whole-brain and DMN SC and FC analyses 

To investigate differences in whole-brain distant (contralesional), local (ipsilesional) and 

interhemispheric SC and FC between patient groups and controls, individual subjects’ time-

courses were extracted from parcellated atlas regions, which were used as ROIs. For 

quantification of SC, the edge-weight (EW) between all pairs of ROIs was determined, resulting 

in a 246 x 246 SC matrix. EW was defined as the number of fiber connections between the two 

ROIs divided by the mean number of fibers originating or ending within these two ROIs. In 

addition, mean fractional anisotropy (FA) values were computed for all fibers connecting each 

ROI with one another, also resulting in a 246 x 246 SC matrix. With regard to FC, all ROIs’ 

mean time-series were computed and cross-correlated within each subject, resulting in a 246x 

246 FC matrix. Correlations were Fisher z-transformed. Only those ROIs interconnected by at 

least one streamline in controls were considered for further analyses. This included 619 left-

hemispheric, 637 right-hemispheric, and 92 interhemispheric ROI connections (Figure 2a). 

Based on these remaining ROIs, contra- and ipsi-lesional, as well as interhemispheric means of 

SC measures (EW, FA) and FC were computed and analyzed for differences between patient 

groups and controls.  

 To investigate DMN specific connectivity, Brainnetome Atlas structures comprising the 

anterior cingulate cortex, posterior cingulate cortex, medial temporal gyrus and inferior parietal 

lobule were chosen as ROIs and DMN-EW, DMN-FA and DMN-FC were computed” (Jütten 

et al., 2021, pp. 3-4). “Within these DMN hub regions, mean contralesional, ipsilesional, and 

interhemispheric SC and FC were computed and compared across patient groups and controls” 

(Jütten et al., 2021, p. 4). 

http://www.itksnap.org/pmwiki/pmwiki.php?n=Downloads.SNAP3
https://atlas.brainnetome.org/download.html
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