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In this article Foulon et al present a novel multimodal suite of software for evaluation of focal brain
lesions and their associated networks. They demonstrate the utility of their tools using an analysis of 37
patients with frontal lobe lesions and relate lesions to category fluency performance. 54 healthy
comparison subjects are also included and all subjects were asked to name as many animals as they
could within 60 seconds. 10 of the 54 subjects have DTl imaging.

Subjects had structural T1 images and 10 minutes of resting state data.

Overall | think this is a valuable contribution to the literature and to the lesion mapping community. The
main strength in my opinion is the sheer number of analyses performed that all attempt to address
various aspects of lesion-associated networks as it relates to category fluency performance. The fact
that these analyses can be done by anyone using freely available software packages provided by the
authors is important. The authors provide a well-written and well-referenced introductory overview of
lesion mapping and diaschisis.

Some of the limitations of the article in its current form include the following:

While the category fluency analysis servers primary to illustrate the novel methods used and is valuable
in that regard the sample size for this complex functional task seems underpowered. If the primary goal
of the article was to definitively outline the neural basis of category fluency I'm not sure this sample
would warrant a high impact journal.

While the authors focus on lesion-associated networks it would still be useful to display a standard
lesion overlap image and perform some type of VLSM on the lesions themselves. If lesion symptom
mapping of the lesions themselves is not significant this doesn't necessarily hinder their conclusions and
may actually support the need for lesion-associated network analyses.

Because there are so many novel analyses the methods section feels inadequate to me. It is difficult to
follow exactly what analyses are being performed without reading carefully through the manuscript
multiple times. Whenever possible the authors should be more explicit about what is being used as seed
regions for a given analysis (e.g. lesion masks or statistical maps from prior analysis) and when they are
using data from controls versus the patients themselves. If space limitation is the problem perhaps a
supplemental methods section would help.



Normalization - Uses a creative method of filling in the damaged tissue by copying the images from the
healthy hemisphere opposite the lesion. This helps with the accuracy of registration into MNI space. One
limitation of this approach is the requirement of manually tracing the lesion in both the native space and
in MNI152 space, but this will be a valuable tool nonetheless.

White matter disconnection -
This tool takes the lesion mask and its overlap with standard regions of interest defined using a white
matter atlas (Rojkova, 2016).

| wonder why the authors chose this particular atlas. The white matter tracts appear quite large and if |
understand the methods the defined the presence of a tract by a probability of 50% or greater. When
doing this for the corticospinal tract as a quality check there are voxels that appear to me to be entirely
outside of where the corticospinal tract is. | wonder if the authors could input more than one white
matter atlas into their toolbox, such as other freely available atlases (e.g. JHU).

I also think it would be beneficial to use the probability data from the white matter atlas to weight the
lesion involvement in the tract. For example if a lesion hits the center of a tract it would carry a greater
weight than hitting the periphery. This could be done by using a summation of each voxel's probability
from each white matter tract as opposed to thresholding and binarizing the white matter tract.

As such the lesion load for each tract could be treated as a continuous variable and correlated to the
behavior of interest.

Direct disconnection -

This analysis used the lesion masks as seed regions of interest. Each lesion mask was brought into the
native space of 10 healthy subjects that had DTl imaging and tracts were produced. The resulting tracts
were thresholded, binarized and statistics were performed to relate the tracts to category fluency using
AnaCOM?2, a package for lesion symptom mapping.

The authors note they binarized the tracts produced in Trackvis. What threshold was used and what is
the justification for choosing it?

fMRI Meta-analyses
The authors used a freely available dataset \ website to evaluate previously published fMRI results
relating to 'fluency' and 'category.’

Indirect disconnection -
The significant clusters resulting from the direct disconnection analysis were used as seed ROls for a
resting state functional connectivity analysis using the normative fcMRI data at the group level.



How was the median network calculated at the group level?

Additional details about this analysis would be helpful. Were the significant 'disconnection’ sites from
the direct disconnection analysis used to seed fcMRI analyses in the control cohort and then the
resulting network strength was tested using the patient data? How was connected versus disconnected
status determined in these groups?

Structural Changes
Cortical thickness was assessed across entire networks as defined using the indirect disconnection
analysis above.

It is not clear to me that there is any way to relate the cortical thinning to the lesion. For example it is
possible that these patients have thinning in association with aging and poor vascular health and these
factors contributed to category fluency deficits.

Shannon entropy as a structural measure could be better described.

Does thinning at these remote sites relate to lesion size?

Other comments:
The order of the methods does not match the results for structural changes and indirect disconnection.

The authors may consider adding larger datasets for the normative fcMRI and DTl analyses from the
feely available human connectome project.
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