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Editorial Changes
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. Manuscript revised for spelling and grammar.
2. Please revise the title to more clearly define the model system used and the type of study design. Please avoid the use of punctuation in title – Title revised.
3. Please do not use bullets in the summary. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words. Summary rewritten: “New, fast technique modeling open spinal cord injury in rats, eliminating laminectomy. Lateral hemisection is performed under direct visible control through microscope. The technique is versatile, since it can be used in the cervical, thoracic and lumbal region of the spinal cord and its use is not limited to rats.”
4. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). Text revised and rephrased throughout to eliminate any personal pronouns.
5. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s) and before the punctuation. Revised.
6. Please also include in the Introduction the following with citations: Revised: Introduction was revised to include the following points.
a) A clear statement of the overall goal of this method – The goal was to develop a faster technique that is gentler for the animal.
b) The rationale behind the development and/or use of this technique - when studying open spinal cord injury in rats several animals presented problems that arose from the surgery itself (bone splinters from the laminectomy became embedded in the spinal cord and caused swelling, the larger bone wound needed a long time to heal, the surgery itself took too long). To eliminate these problems an alternate surgical technique was developed.
c) The advantages over alternative techniques with applicable references to previous studies – faster surgery, smaller bone wound necessary. 
d) A description of the context of the technique in the wider body of literature – aiding in modeling open-wound spinal cord injuries.
e) Information to help readers to determine whether the method is appropriate for their application - using open wound spinal cord injury models, specifically complete transection or lateral hemisection that is performed in the intervertebral spaces.
7. Line 78: Please provide the concentration of anesthesia used. Concentration provided.
8. Line 122: Suture size? Revised.
9. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. Protocol revised.
10. Please include a single line space between each step, substep, and note in the protocol section. Please 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. Protocol revised and highlighted.
11. Representative results: How many rats underwent this procedure? Counting altogether, in several different experiments, this surgical procedure has now been performed on more than 100 rats.  
12. Line 143: How was paralysis assessed? Was it a visual quantification or was any other method used? Paralysis of the ipsilateral hindlimb was confirmed visually.
13. Line 145: How was the spinal cord removed? Please describe in brief. Following euthanasia (according to protocol), a formalin perfusion was administered. The vertebral column was removed. All the vertebrae were then cut up (using scissors), on the abdominal side on both sides of the vertebral body. The spinal cord was then removed for further preparation for histology.
14. Lines 150 to 155: please provide references to previous studies which were used to compare the results. Was any statistical analysis done? If yes, please provide the details. Revised. Reference provided. No statistical analysis was done.
15. Figure 2,3,4: Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend. Images and figure legends revised. Scale bar included.
16. As we are a methods journal, please also include in the Discussion the following in detail along with citations: Discussion revised.
a) Critical steps within the protocol – revised: the hemisection is the most critical part of the protocol.
b) Any modifications and troubleshooting of the technique – revised: stereotaxic instrument can be used.
c) Any limitations of the technique – limitations – revised: intervertebral spaces only, open-wound technique only.
17. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. References revised.
18. Please ensure that the table of materials contains information regarding all the essential supplies, reagents, and equipment used in the study. Table of materials revised.


____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
Csomo and colleagues suggested a new method of carrying out a lateral hemisection without the need to removal of the vertebra so reducing the surgery time. Anything that can reduce surgery time without compromising the animal or surgery is always a good strategy.
The general strategy of the surgical approach seems logical and fine. However, there are issues with the manuscript in its current form.

Major Concerns:
1-Hemisection can be either be dorsal or lateral, so need to state 'lateral hemisection' in the title. Title revised.
2- Line 40. Statement 'our technique can be useful for others working with animal models of spinal cord injury' suggest this procedure can be carried out anywhere along the spinal cord. If the authors suggest this is incorrect, then they would be narrow their statement. If it is correct, then this needs to be mentioned in the discussion that this is possible and how. Discussion revised: This new technique is very versatile. Here the procedure was performed at the L4 lumbar segment (L1 vertebra), but it can be used in other segments of the spinal cord tailored to the specific needs of the actual experiment (this technique has been used in the thoracic and the cervical regions as well).
3- line 119-120. 'make sure you do not apply too much pressure on the vertebral body'. This is important part to get right as too little pressure will cause incomplete transection and too much will cause damage to anterior spinal artery. Therefore, apart from the applied pressure, is there any other information to enable the reader to reproduce this model successfully without practicing on many animals? Discussion revised. Stereotaxic frame can be used for the less experienced operator and to stabilize the animal.
4-Why was analgesic missing in the protocol? Was it not used? Ketamine-xylazine combination was used for anesthesia, which produces short-term surgical anesthesia with good analgesia. It does not require additional analgesia. Please see for example the guidelines for rodent anesthesia and analgesia of the University of British Columbia (Rodent Anesthesia and Analgesia Formulary and General Drug Information (2016) (Guideline))
5-line 135. Author mentioned about 'monitoring for signs of distress'. How often do you expect distress to occur using this model? What is the procedure if the animal showed signs of distress? When working with animals it is always a top priority to care for their welfare, which is why it is emphasized in the protocol to always monitor for distress. Adverse event could be that the anesthesia wears off, though this is very rare and needs to be addressed immediately. Every laboratory working with animals must adhere to strict protocols concerning animal welfare and have safeguards in place to ensure the least amount of suffering.
6-It would be more convincing if there are multiple images of the lateral hemisection at dorsal and ventral view of different animals displayed side by side as it will show the reproducibility of the surgical technique. We believe the video will be instructive but multiple images is a good idea as well.

Minor Concerns:
1-line 5: 'unwanted injury' may be a better term. Revised.
2-line 51. Statement 'closed injury models are not as precise as open-wound models' requires a reference. Revised: Open-wound models using transection or hemisection can be used to demonstrate a more precise localization of a wound compared to closed injury models, owning to the nature of the injury (contusion vs. surgical cut).
3-line 55. Unclear what 'major artefacts' are if any. Revised.
4-line 97 and 112. Unclear the term 'capitally'. Should it not be cranially' or 'rostrally'? Revised, exchanged for cranially.
5-line 101. Unclear how the periosteum can be 'penetrated' since it's below the vertebra surrounding the spinal cord. The periosteum is the membrane covering the outer surface of all bones.
6-line 113: posterior median vein Revised.
7-line 139-140. Unsure the term 'sterile cage'. Was it really sterilised and how often was the cage changed when soiled? Also, potential welfare issue if one animal per cage continued throughout the study, so why need to keep the animal individually housed. The cages are sterilized before the animal is placed in it following the surgery. The animals are closely monitored for the first 24 hours after surgery and are then checked for distress (according to the animal welfare protocol of the institute) and tended to (this includes cleaning the cages and providing food and water) twice a day. The reason for keeping the animals apart is so they will not pick on each other’s wounds (and so they will not harm each other which is common when there is a wound).


Reviewer #2:
Manuscript Summary:
The manuscript sufficiently describes the procedure.

Major Concerns:
The utility of the procedure needs to be described better. As described, this is a hemisection injury but it is compared to compression or contusion injury. Revised to make the description clearer. This technique is not compared to compression or contusion injuries; these are simply stated as being the most common type of injuries modeled. However, open-wound injury models are still needed as they offer a chance to model more precise injuries, like lacerations as well as in situations where the precise location of the injury is important (for example when studying neuronal regeneration, please see Borbély et al., 2017). The injury model described here cannot replace a compression or contusion injury as they are designed to study different aspects of regeneration. This technique aims to improve existing open-wound techniques and is not meant to replace compression or contusion injuries.
In addition, the authors state that a "traditional surgical approach using laminectomy" takes 35 minutes but they never describe what a constitutes a "traditional surgical approach using a laminectomy." Revised. Traditional surgical technique is referenced several times. This is important because currently there are several injury models that use laminectomy in rats. Furthermore, no papers are referenced as to what are the side-effects of the length of the current procedures. Working with animals it is important to adhere to the 3Rs principle (replace, reduce, refine). This new technique is less invasive and at the same time faster which is a refinement of the existing traditional technique. 

The authors also states that this surgical approach can be done in different parts of the spinal cord as well as in other species. No evidence of this is shown, and no data is presented as to the length of such procedures. Revised the discussion.

One of the advantages of performing a laminectomy is that it mimics the removal of vertebrae in order to reduce the swelling of the spinal cord after the primary injury (compression, contusion, or hemisection). In this model, the swelling of the cord presents a source of continues damage since it will press against the vertebrae. This work does not present any behavioral data to show that the function of the animal does NOT deteriorate as a consequence the spinal cord swelling after the primary injury. Bone splinters (from the laminectomy) can become embedded in the spinal cord causing swelling (please see Ashammakhi, N. et al., 2019) which was one of the problems we tried to eliminate by developing this new technique. The spinal cord itself can also be damaged when the laminectomy is performed. Laminectomy results in a much larger bone wound than what is necessary with this technique. The spinal canal remains intact and offers protection. Working with this technique, the focus of the experiment can be on whatever treatment is being researched instead of on the possible side-effects of the surgery. In the scope of this article, we focused on the new method we developed, and the aim was to show this method so others can use it too. Behavioral data is of course a very good suggestion and could be a new project. 

