Point-to-point reply to the comments raised by reviewers and editor

Editorial comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Done.

2. Please revise the following lines to avoid previously published work: 143-144, 163-165, 168-170, 176-177, 185-186.
Thank you for making us aware of this. We have revised these lines.

3. Corresponding authors are different in the main manuscript (Oskar C. Aszmann) and the Editorial software (A Sturma, where the authors give input while uploading the manuscript). Please clarify.
While all authors were involved in the preparation and revision of the submitted manuscript, we perceived it as the easiest option, if the first author (A Sturma) took the responsibility for the organisation of the revision and submission process. OC Aszmann, however, is the senior author of the manuscript, who supervised the work, secured the funding, and was deemed the best candidate to answer reader’s questions upon publication. Therefore, we chose to name A Sturma as the corresponding author in the editorial software and OC Aszmann as the corresponding author in the main manuscript. Should this not be possible, we are happy to change the correspondence so that OC Aszmann also has this role in the editorial software.

4. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
Done.

5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials. Please sort the Materials Table alphabetically by the name of the material.
Done.

6. Please support the statements in the introduction (paragraphs 1, 2 and 3) with more published references.
Thank you for making us aware that we had indeed a limited number of references, which we have changed in the revised manuscript.

7. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.
We have revised the protocol accordingly.

8. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
We have revised the protocol and made sure that most of the protocol is written in imperative tense.

9. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
We feel that this should be the case in the revised manuscript.

10. Please add more details to your protocol steps.
Step 1.1: Please include any patient inclusion/exclusion criteria.
We have added a new step 1.2 in which we explicitly mention the inclusion and exclusion criteria.

Step 2.2: Please provide details about how the processes of pain control, scar treatment are performed.
Done.

Step 2.4: Please note that to film this step, we need more explicit details. The citation of the references cannot be filmed.
We have added sub steps.

Step 3.2.1: “Prepare patient’s skin to reduce impedance,” how is this done?
We have added this information.

Step 3.3.2: Please specify the break period.
Done.

11. Line 334: Please mention the approximate cost to be born by the patients.
While we are aware that there is a high variance of costs depending on geographical location and type of prosthesis, we have added approximate costs we would expect for a fitting (between 75 000€-150 000€).

12. Please include a one-line space between each protocol step and then highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Done.

13. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
The revised discussion should meet these criteria.

14. Figure 3: Please provide the x and y-axis description. Also, please ensure that the x-axis values distinctly visible.
We have changed figure 3 so that it is now a schematic drawing, including an axis description and distinct values (seconds) for the x-axis. 

15. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalogue number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.
Done.

16. Please spell out the journal titles in the References.
Done.

____________________________________



Reviewers' comments:

Reviewer #1:

Manuscript Summary:
This is a step-by-step guideline /protocol for therapeutic interventions and rehabilitation for proximal upper extremity amputees after TMR surgery aimed at improved prosthetic control. In this relatively young field, such a protocol has been lacking in the literature, and it will indeed be useful for multidisciplinary groups dealing with this patient group in general, and for the therapists of these group in particular.

The paper is well written, concise, and includes the necessary introductory as well as conclusory sections. The protocol is based on a Delphi study as well as the vast experience of the Vienna group in this field, and as such is well founded and will surely be accepted and welcomed by groups all over the world.

Thank you for taking the time to review our manuscript and thank you for you encouraging feedback.


Major Concerns:
No major concerns.

Minor Concerns:
There are some minor concerns. Some clarifications and further recommendations are left with the reader after taking part of this manuscript.

1) In several instances the protocol is lacking in recommendations of frequency and/or timing of interventions. While everyone working in this field realizes that there are no absolutes, the less experienced group would surely benefit from the recommendations of the authors' group.
a) is there a minimum time before surgery that pre-surgical multidisciplinary consultation should take place in order to permit enough time for preoperative interventions?
b) is one multidisciplinary session enough? If the patient is to be given enough time to consider different options, are more than one visit required?
c) regarding therapy sessions before surgery: is there a recommendation on frequency and/or number of sessions? If not, how many visits are required on average?
d) in the early post-operative period, does the therapist meet the patient every day? Again, frequency and timing of sessions is of interest to the reader.
e) in section 3 (Signal training), there is a recommendation on when to start (3mo) and when to try again if reinnervation cannot yet be confirmed (a few weeks later). This is very helpful, and more such recommendations are needed both regarding the continuation of post-surgical interventions, possible visits after post-surgical interventions are finished but before signal training is initiated, and especially regarding the frequency of therapy session during the Signal training phase.
f) the same concern applies to section 4 (Prosthetic training). A recommendation on frequency of sessions and expected length of each stage is sorely needed.
g) based on the above concerns, I humbly suggest that some ideal, or expected averages should be given for the frequency of sessions and duration of each stage. I further suggest that figure1 would be changed to include these recommendations.
Thank you giving us such structured feedback on missing information regarding the timing and frequency of rehabilitation. We agree that details on timing and intensity are very relevant information. We have added recommendations for rehabilitation frequencies, and expected time frames in the revised manuscript. Also, we have added the time frames in figure 1. Along with this information, we inform the reader that these should be seen as optimal scenarios.

2) In section 4.4.1 the advice to ask the patient to adapt their motor commands seems out of place. In my experience problems at this stage are usually hardware-related (socket fit, electrode placement) or software/programming-related.
We agree with you that at this point socket issues or problems with software settings might cause problems, and have added this in the manuscript. We sometimes experience that patients perform too strong contractions/do not relax when initially working with the prosthesis, which is what we meant with “adapt motor commands”. We have now explained this as well.

3) In section 5.1: is this the first multidisciplinary consultation the patient has after their initial consultation before surgery? I suspect that at the author's institution, the proximity of training facilities, the surgical unit, and laboratory facilities, may blur out the need for multidisciplinary sessions, as the surgeon may meet with the patients during their therapy sessions. In my institution, the therapists are several kilometres away in another part of town, and I think (the authors may well disagree and should then perhaps state so?) there will surely be a need for multidisciplinary or at least surgeon involvement between the initial preoperative consultation, and a point three months after discharge from rehabilitation.
Thank you for this very relevant point. We are indeed in the fortunate position to have the full team in close proximity, and to have a core team which works together closely. However, you are right that in a situation like yours planned multidisciplinary consultations are needed during the rehabilitation process. We have added this to the manuscript.

4) Considering that there are not a lot of these patients, and that they often come from far away,
a) do the authors have recommendations on which kinds of signal and/or prosthetic training could be performed at home. Do you provide EMG-biofeedback systems or even table-top prosthesis for the patient to take home with them? Or is the first hardware that the patient can bring home the complete prosthesis after fitting?
This is a very good point, and we dedicate a full paragraph to this in the revised discussion. In our experience, the early post-surgical interventions can be performed as home training and may be supported with video-calls if patients are coming from far away. We feel that the signal training should be started as an intense training week at the “TMR centre” at a time-point when we expect reinnervation of all muscles. In our experience a majority of patients learns a good signal separation in this time. Otherwise, we either recommend that they buy simple two channel sEMG biofeedback devices in their home country or provide them with a one (Myoboy). We think that more complex systems (or even a table-top prosthesis) are too costly as there is a risk of damage and they might overwhelm the patients with their options/settings. 

b) During the COVID pandemic, there have been fast advances in the use of remote meetings and video-calls by some therapists. Does the authors' institution have any recommendations on remote solutions for the consultations/therapeutic training/follow-up visits?
[bookmark: _Hlk78908346]As we are explaining in the revised discussion, we consider video-calls a good supplement in the rehabilitation of patients who cannot come to the clinic. We use them mostly to supervise home training and to support the patient when using the prosthesis at home. In our opinion, any solution that provides a stable video and audio connection while fulfilling all data protection requirements is fine. In Austria, this is e.g. room4physio. However, as data safety regulations differ between countries and the market for these solutions seems very dynamic, we prefer not to recommend any solution in the manuscript.


Reviewer #2:
Manuscript Summary:
This is a review of therapy approach to optimize prosthetic control after TMR.

Major Concerns:
No major concerns
Thank you for taking the time to review this manuscript, and for your feedback on how to further improve it.

Minor Concerns:
I would consider the below points to strengthen the manuscript.

1. The authors had excellent outcomes. Some of this is likely secondary to their extensive screening process and some is likely a result of selection bias as patients who received prosthetics were highly motivated. Possible limitation of the study.
We agree that the inclusion of highly motivated patients certainly helps to achieve the described outcomes. In the revised discussion, we describe this and add that including less compliant patients might result in reduced prosthetic function.

2. The authors should discuss whether / how they would modify their technique if TMR is done immediately at the time of a traumatic amputation as this is becoming more commonplace. Would they make any changes to post-operative therapy regimens?
Thank you for bringing up this relevant point that we are now discussing in the revised manuscript. We think that the psychological screening/support might be of higher importance due to the higher risk of developing PTSD etc shortly after amputation. Apart from this, we expect a quicker rehabilitation as the cortical representation of the lost arm should be better and as the patient is still used to bimanual activities.

3.Line 333. Did the five patients who were excluded because of cost of the fitting undergo TMR? If so do the authors believe that these patients should have been identified and excluded earlier based on their algorithm (link 114). Would they suggest any changes?
The five patients did indeed decide against a fitting after undergoing TMR. For three of them, the financial burden was the main issue for non-continuation with a fitting. These patients were confident that they would receive funding for their fitting when they approached us for surgery. It is indeed unfortunate that they were not excluded earlier. However, we decided that patients who make it probable or credible that they will have funding for a fitting, should not be excluded, even if the full funding is not available at the time of surgery. While we discuss consequence with these patients prior to surgery, we feel that the final decision should be up to them. As described in the original publication for the clinical study (Salminger, S. et al. Outcomes, challenges and pitfalls after targeted muscle reinnervation in high level amputees. Is it worth the effort? Plast Reconstr Surg. 10.1097/PRS.0000000000006277, (2019)), only about half of the patients approaching our centre who would fulfil the medical criteria for TMR receive the surgery due to financial concerns. We therefore feel that we are already having sufficiently strict inclusion criteria regarding funding.
