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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

We have proofread the manuscript and corrected it for spelling and grammar errors. 

2. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.

Where appropriate, we have made these corrections. 

3. Please include single line spacing between each numbered step or note in the protocol.

We included only single line spacing between each numbered step or note in the protocol.

4. As we can only film 2.75 pages (including headers and spacing) of the protocol, please review and shorten the highlighted portion to 2.75 pages. Note that the highlighted content should be continuous and contain 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. Please note that the editor has made some minor changes (e.g., combining some shorter steps) to condense the highlighted content.

[bookmark: _GoBack]We have reviewed the highlighted portion, which now adds up to 2.5 pages.

5. References: Please do not abbreviate journal titles; use full journal name.

We have downloaded the JoVE Output Style for Endnote X7® and used it for the bibliography as suggested by the Journal’s official “Instruction for Authors”-Guide. We have tried to change the JoVE Output Style setting with regards to the abbreviation of journal titles several times – unfortunately, without success. Could you please help us with these corrections. 

6. Table of Materials: Please remove trademark (™), registered (®) and sort the items in alphabetical order according to the name of material/equipment.

We have made these corrections in the Table of Materials.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors have made substantial modifications that have improved the quality of their manuscript.

Thank you for the appreciation of our work.

Reviewer #3: 
Manuscript Summary:
In their manuscript, the authors present a protocol for the set-up and subsequent use during rehabilitation of myoelectric control of a prosthesis after elective amputation of the functionless limb following brachial plexus injury. Complex peripheral nerve injuries at the level of the plexus often result in irreversible atrophy of the nerves and muscles actuating the hand, leading to paralysis. Elective amputation and replacement of the hand/arm with a prosthesis has been described as treatment for these patients. However, myoelectric control of a prosthesis in the case of complex peripheral nerve injury has been challenging due to complex reinnervation and anatomical reconstructions performed during those surgeries, resulting in unnatural, new motor patterns. In this framework, the authors present a visual feedback-driven training protocol based on muscle activity recorded from the remnant limb that progressively transitions from simple signal visualization to physical prosthesis control. The authors describe the initial selection of muscle signals and how visual feedback of this activity guides the clinician for optimal electrode placement and the patient in understanding and thus training to elicit distinct, reproducible, and gradual muscle contractions. This surface EMG based biofeedback permits to optimize the training of selective volitional muscle activation and thereby develop robust prosthesis control strategies for patients having undergone amputation following brachial plexus injury.

Major Concerns:
none

Minor Concerns:
Nice work, congratulations. It is crucial to develop such simple, yet efficient and easy to use tools to aid both clinicians and patients cope with their disability and improve their functionality. I recommend accepting the manuscript although a few minor revisions should be considered and the discussion should be expanded (mostly typos/phrasing/language errors).

Thank you for the appreciation of our work.

Please see below for minor comments:
-The title does not necessarily convey the fact that you present a protocol. You could consider revising it, for instance "Surface EMG biofeedback as rehabilitation protocol for patients with global brachial plexus injury receiving bionic reconstruction"

We have changed the title to “Surface EMG biofeedback as a rehabilitation tool for patients with global brachial plexus injury receiving bionic reconstruction”

-The discussion should be elaborated.

o For instance the authors should refer to the work of other groups working on simple solutions to evaluate EMG activity for myoelectric control of prosthesis, such as the Motion test (Kuiken et al Jama 2009), the Target Achievement Control Test (Simon et al 2011, JRRD). Even if those amputations are not performed in the framework of bionic reconstructions following peripheral nerve injuries, their use of EMG activity is comparable and should be referred to.

o The authors should also refer to pattern recognition (i.e. Scheme et al. JRRD 2011, Graupe et al., JBME 1982, Parker et al., JEMK 2006, Engelhart et al., IEEE TBME 2003) as a very intuitive and natural approach to controlling a myoelectric prosthesis, which could improve patient learning. Combing your protocol with such intuitive control strategies could potentially greatly improve functionality for those patients.

Thank you for your feedback. We have expanded the discussion, and in the revised manuscript we have elaborated on more advanced approaches for evaluating EMG activity and prosthetic control. Due to the limited evidence on the benefits of these systems in this specific group of patients, who have a very reduced neuro-muscular interface, we do not feel confident to recommend them for training/fitting. We prefer to mention that an updated version of our protocol might include them and future research should focus on their application in this special group of amputees.

-Typos/writing/suggestions
l36-37: "Surface electromyographic (EMG) biofeedback has been used in the rehabilitation of stroke, however so far has not been used …" to "Surface EMG (sEMG) biofeedback has been used during rehabilitation after stoke, but has so far not been used…"
l40: "…starting from identification of surface EMG…" to "… starting from the identification of sEMG …"
l45-46: "… of new motor patterns as a patient is made aware of the advancing re-innervation process of a target muscle." to "…of new motor patterns as patients are being made aware of the advancing re-innervation process of target muscles."
l74-75: "… is the establishment of new motor patterns, which allow volitional control over the target muscle." to "… is the establishment of new motor patterns to allow volitional control over the target muscle."
l82: "…biofeedback is an exceptionally useful method…" to "…biofeedback is an extremely useful method…"
l103-104: Rephrase and add reference to Table of Materials, for instance to "The table of materials (see Table of Materials) references all materials and equipment used in our proposed rehabilitation protocol. "
l108: "1.1. For all steps of rehabilitation and training…" to "1.1. For all steps of patient assessment, rehabilitation, and training…"
l126: "Ask the patient about his motifs …" to "Ask the patient about his/her motifs…"
l142: "2.4. Position the patient in front of the computer screen…" to "2.4. Position the patient in front of the computer screen."
l149: "… of extending his wrist and fingers." to "… of extending his/her wrist and fingers."
l162: "…transcutaneous EMG electrode…" to "…surface EMG electrode…"
l208: "… a higher EMG amplitude …" to "… a higher signal amplitude …"
l222-223: "… between Degrees of Freedom …" to "… between degrees of freedom …"
l236: "… the patient aware of his actions." to "… the patient aware of his/her actions."
l255: "… in positions, that …" to "… in positions that …"
l262: "… the weight of his own hand …" to "… the weight of his/her own hand …"
l278: "Ask the patient if he has any …" to "Ask the patient if he/she has any …"
l297: "… relevant for his specific …" to "… relevant for his/her specific …"
l311-312: "… as well as after successful reconstruction." to "… as well as after successful reconstruction and rehabilitation. "
l331: "… close his hand." to "… close his/her hand."
l336: "Using a table top prosthesis EMG activity in a patient's arm …" to "Using a table top prosthesis, the EMG activity from the patient's arm …"
l337-338: "The fitting of a hybrid prosthetic hand allows a patient to predict future prosthetic hand use." to "The fitting of a hybrid prosthetic hand allows the patient to visualize and comprehend future prosthetic hand use."
l342-345: It would be nice to actually see the color coded graphs on the figure.
l344: "… movement, allowing a patient …" to "… movement, allowing the patient …"
l364-365: "… from central pathology such as brain hemorrhage and stroke …" to "… from central pathologies such as brain hemorrhage and stroke …"
l369: Last part of the sentence [… and their surgical reconstruction.] makes no sense, it reads as if it would refer to various neuromuscular disorders. Rephrase.
l374: "… of using a surface EMG biofeedback set-up …" to "of using a sEMG biofeedback set-up …"
l376: "… using transcutaneous sensors." to "… transcutaneously."
l385: "As oppose to needle EMG, …" to "As opposed to percutaneous intramuscular EMG, …"
l389: "… in regards to signal …" to "… with regards to signal …"
l393-396: "At a later stage of training EMG activity is directly translated into prosthetic function, first, using a table top prosthesis (see Figure 3). This gives additional feedback to the patient allowing fine-tuning of grip strength." to "At a later stage of training, EMG activity is directly translated into prosthetic function, first using a table top prosthesis (see Figure 3), which gives additional feedback to the patient allowing fine-tuning of grip strength, and then wearing the physical prosthesis."
l404: "… between patients …" to "… across patients …"
l405: "Further, the decision of the prosthetic device and number of electrodes …" to "Further, the choice of the prosthetic device and the number of electrodes …"
l406: "… control, change the requirements for the precision of signal separation, amplitude and the need …" to "… control change the requirements for the precision of signal separation, the signal amplitude and the need …"
l415: "After rehabilitation all patients …" to "After rehabilitation, all patients …"
l423: "… activity is exceptionally easy …" to "… activity is greatly simplified …"
Figure 1: Poor quality, higher resolution needed
Figure 3: It would be nice to actually see the color coded graphs on the figure. Take picture without table top prosthesis hiding view of screen, or do second panel with zoom on screen
Table of Materials, description of the dry electrodes: "They can be used for both, EMG training with the Myoboy and for the control of a prosthetic device." to "They can be used both for EMG training with the Myoboy and for the control of a prosthetic device."
Table of Materials, description of the SensorHand Speed: "… Fitting of patients undgoing this procedure…" to "… Fitting of patients undergoing this procedure …"

We have made all the suggested corrections in the revised manuscript and changed Figure 1 and Figure 3 accordingly.

Reviewer #4: 
Manuscript Summary:
The manuscript's introduction to surface EMG biofeedback in patients with global brachial plexus injury is very detailed, logical and well written.

Thank you for the appreciation of our work.

Major Concerns:
No comments.

Minor Concerns:
Please check the grammar in the discussion section.

We have made some corrections in the revised Discussion section.

Reviewer #5:
Manuscript Summary:
The work is uplifting. It promotes the application of experimental research in clinical research. The goal of this method is to facilitate the rehabilitation process by increasing a patient's understanding, and awareness and control of his/her muscles EMG signals, which will later drive a prosthetic hand. As a teacher in biomedical engineering, I am limited to university laboratory. The design understanding and rehabilitation process is not difficult. moreover, it is patient-readable to prosthetic hands users.

Thank you for the appreciation of our work.

Major Concerns:
In 4.4.2 note. "Faint unintended muscle contraction often occurs when moving the arm, which is sensed by sEMG sensors and translated into prosthetic movement. This may result in poor prosthetic control, if not adequately addressed during rehabilitation.". it is a very key problem. Would you like to give some literatures for more information and solution reference? I think that users will aware this information. I am not familiar with clinical experiment. I am not sure that the protocol can cover this detail?

You are absolutely right, that unintended muscle co-contraction due to the nature of the reinnervation process is a key problem. After spontaneous nerve regeneration co-activation of muscle groups often occurs, which may hamper coordinated movements, and disable adequate muscle activities (Shin et al., Ann Rehabil Med., 2014). We have revised this section of the protocol in order to give clearer instructions on how to solve this. The way we successfully target this challenge is by working on the signal separation in different arm positions with sEMG biofeedback (4.4.3) and by classical strengthening exercises for the elbow (and shoulder) flexors (4.4.4). The first approach helps to cortically “re-wire” the activation patterns for the aberrantly innervated motor units and thus establishes more precise activation of the intended muscles. For this, a high number of repetitions is needed.
Additionally, having stronger muscle strength to lift the prosthesis allows to perform movements with smaller percentage of maximum voluntary contraction. While it is known that sub-maximal muscular activation results in co-activation of other muscle groups in healthy individuals, we assume that this is also true after nerve injuries. Thus, by strengthening the flexors of the arm, we expect to reduce unwanted co-contractions during arm movements as well.
We are afraid, however, that the protocol itself can not cover details about this problem and its possible solutions. 

In 5.5 the prosthetic socket, can author provide details about its structures and similar usage specification? Because it is a necessary device or interface for the clinical research.

The structure of JoVE protocols does not allow for lengthy descriptions of details, which are no direct steps to be executed and filmed. We have, however, added some information on the pivotal point of precise electrode placement and good skin contact of the electrodes within the socket. With regards to the socket itself, the certified prosthetists working with us, have tried different materials and socket designs over the years. We have concluded that there is no single best solution with regards to socket materials or mechanisms to ensure adhesive bonding. Our impression has rather been that – similar to traumatic amputations – socket design needs to take the stump shape/length as well as the patient’s preferences into account. Function-wise, we have not seen any relevant differences between the designs, as soon as they met the basic requirements with regards to the electrodes and adhesion to the stump.
In order to give an example for a possible prosthetic socket design, we have added a figure of the fitting of one of the included patients.

Minor Concerns:
In "3.9.1. Let the patient observe the EMG signals on the computer screen and the prosthesis - if it doesn't move during co-contraction, he's on the right track." What does the move mean? It means that the EMG signal drift? The amplitude changes obviously or something else?

We have changed the wording of this sub-item to enhance clarity and understanding.
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