Response Letter
Dear Editor,
We would like to thank you and the review team for the constructive suggestions. We have carefully revised the manuscript based on these suggestions and we re-submit this revision for your consideration. Point by point responses to the reviewers’ comments are provided below, in blue font.
We hope that the revised version of the manuscript is now acceptable for publication in JoVE.
We look forward to hearing from you soon.
Yours sincerely,
Qinghua He on behalf of all authors
heqinghua@gmail.com; heqinghua@swu.edu.cn. 
Response to Editor
1. The editor has formatted the manuscript to match the journal's style. Please retain the same.

Response: Thank you. We retain the journal’s format in the revision.

2. Please address specific comments marked in the attached manuscript.
Response: We appreciate these suggestions. We have rewritten the related parts and provided more details in the abstract and protocol sections. In addition, we added a Supplementary Material file that provides more details and specifics.
How many participants were used for the study? In how many participants were these new stimulation points determined? Some statistical analysis if done.
Response: Thank you for these constructive comments. In the preparation of electrode holding cap, we collected the stimulation position data of one participant three times repeatedly, in order to reduce error. During the stimulation procedure, we collected the position data of the stimulated brain areas of each participant. We made the corresponding adjustments according to the individually generated data before stimulation. This improves the stimulation accuracy for each individual.

3. Once done, please proofread the manuscript for any grammar or spelling errors.

Response: Thank you. We double checked the text and revised the manuscript carefully. The revised version has been proofread; it should be easier to follow and free of typos.

4. Please highlight 2.75 pages of the protocol including headings and spacing for filming purpose.

Response: Thank you for this comment. In response, we highlight the essential steps of the protocol for the video in yellow.
Response to Reviewer 3
1. Describe the name of the tDCS device used, the advice with running the machine will vary depending on the make/model. Information is also missing in regards to the software recommended to use with the digitiser.

Response：Thank you for this comment. The use of such names is not allowed in the manuscript. Nevertheless, we provide the requested information in the Materials file.


2. The claim that the paper goes beyond the 10-20 system seems to be misleading to me. The method describe is still heavily based on this system. For concerns with the accuracy (and reproducibility) of tDCS electrode placement, it would be nice to see a study that directly compares the accuracy of multiple techniques and how these affect behavioural outcomes E.g., placement via 10-20 alone, with the addition of a 3D digitiser, using a neuro-navigation system with a standard head model, and using a neuro-navigation system with individual MRI scans. IN the least, can the authors provide any evidence/justification that the method they describe is more accurate? Especially given it requires more equipment/cost than the 10-20 system alone. And, related, some indication of cost?

Response：Thank you for these constructive comments. We changed the related statements to be more objective and accurate. The finite electrode points of 10-20/10-10 system do not cover all cortical areas. Moreover, we are still not sure if the stimulation points are the targeted cortical areas by placement via 10-20/10-10 alone. The method with the addition of a 3D digitizer can overcome the abovementioned limitation. Previous studies used this method to obtain the probability that the stimulation points correspond to cortical areas

1-3 ADDIN EN.CITE . According to the generated value, we can make the needed adjustments to improve the accuracy.

To use broadly and conveniently, 3D digitizer is cost effective and is suitable for use with other techniques including the functional Near-Infrared Spectroscopy (fNIRS), EEG and so on. 


3. Provide a reference for point 5.1., so potential researchers can look up subject safety guidelines for tDCS.

Response：We appreciate this suggestion. In response, we added the reference for point 5.1.

Response to Reviewer 4
Major Concerns:
1. the title and introduction are not clear and easy to read.

Response: Thank you for this comment. We changed the related statements to be more objective and accurate. The title now reads:” Determining more Precise Stimulation Location by Combining a 3D Digitizer with High-Definition Transcranial Direct Current Stimulation (HD-tDCS) ”.

2. some concepts are very superficial with respect to the way tDCS works. For example:
" It aims at helping psychiatric patients and at establishing causality between neural excitability and behavior in healthy people"
" Neuronavigation is the technique that allows for mapping the interaction between transcranial magnetic stimulation (TMS) and the human brain"

Response: Thank you. We changed the related paragraphs. They now provide more detail. For example, we write that:
” Transcranial direct current stimulation (tDCS) is a non-invasive technique that modulates cortical excitability with weak direct currents over the scalp. It aims at establishing causality between neural excitability and behavior in healthy people1-3. In addition, as a motor neurorehabilitation tool, tDCS is widely used in the treatment of Parkinson’s disease, stroke and cerebral palsy4.”.

“Neuronavigation is the technique that allows for mapping the interaction between transcranial stimulation and the human brain. Its visualization and three-dimensional image data are used for precise stimulation.”.

3. As opposed to what Authors claim, MRI is usually essential for neuronavigation and often time there is no point in neuronavigating without MRI.

Response: Thank you for this comment. We agree with that MRI is usually essential for neuronavigation. However, some participants (e.g., with a metal implant, claustrophobia, pregnant women, etc.) cannot be easily scanned with MRI techniques. The method we applied does not require MRI scans and is based on the vast data from the structural images to overcome the abovementioned limitations. That is to say, we still rely on structural images produced by MRI to determine more precise stimulation, compared to when not using MRI or our technique. 

4. An important aspect is quite neglected, which is the interaction between tDCS electric field and head structures.

Response: Thank you for this constructive comment. Previous studies found that highly conductive cerebro-spinal fluid (CSF) lead to poor focal stimulation of tDCS

4 ADDIN EN.CITE . However, using the multiple small electrodes and systematically optimizing the currents can achieve targeted stimulation5. Compared to conventional tDCS, the 4 x 1 HD-tDCS has diminished electrode size, and it reduces affected cortical area size, which results in more spatially restricted electric field. Moreover, in this protocol, our emphasis is on the accuracy of electrode placement. Therefore, there is not much discussion about this issue.

5. If the Authors believe that there is no point in considering head MRI because tDCS effects are very broad, then this should be claimed and supported, but in this case I would rather argue that perhaps neuronavigation does not improve tDCS targeting. Conversely, if the Authors believe that HD-tDCS has very focal effects, there is no other way than using a personalized brain MRI.

Response: Thank you for these comments. A key limitation of tDCS is the difficulty in precisely focusing the stimulating electric field6. Compared to tDCS, HD-tDCS employs the small ring of electrodes to diminish electrode size, which results in more focal stimulation of selected brain regions7. However, a common assessment of the site of stimulation on the scalp has usually been the EEG 10-20 system. This approach limits the placement of the electrode points, and we cannot verify whether the placement is on the targeted cortex. The best way to get a more exact probe position is using a personalized brain MRI. But when participants cannot scan in MRI (due to health or cost issues), the method we applied is also a good way to overcome the abovementioned limitation.

6. The procedure basically describes the use of a neuronavigation system, and I am not sure whether this is specific to HD-tDCS.

Response: Thank you for this comment. The method is also suitable for use with other techniques to verify the location of specific brain regions (For example, functional Near-Infrared Spectroscopy, fNIRS)8. 

7. Some specific wording which may change depending on the commercial products is reported in the manuscript. I wonder if this could be better handled.

Response: Thank you. We provide the commercial information of products in the Materials file for reference. In this protocol, we mainly provide a way to combine neuronavigation with non-invasive brain stimulation to improve the accuracy of stimulating location. This method is suitable for other digitizers, but the operation may be different. Moreover, different commercial products should be selected as per the research questions. Hence, we keep our description product-free,
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