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September, 13th 2021

RE: Manuscript resubmission – Rebuttal letter

Dear Amit,
	We are pleased to resubmit our revised manuscript to the Journal of Visualized Experiments. We have comprehensively edited the article to address all the editorial comments. We also carefully addressed all the insightful comments of the reviewers point by point (below). 

	We decided to add a lot more details in the protocol description as well as new quantification measurements for fracture assessment. With the input from the editor and the reviewers, we believe our manuscript is stronger and ready for submission.

Thank you for your consideration.

Best,
David Maridas, PhD.

Point by point rebuttal:
Reviewer #1: 
Manuscript Summary:
In this protocol manuscript Maridas et al. provide a guide to performing fracture models in mice. The protocol is complete and clearly described, displaying the authors' noted expertise in this procedure. Publication of this method will be of great interest given that this is a commonly employed experimental model for bone biology and that there is still considerable variability in how experimental fractures are created and analyzed in mice. A few optional minor suggestions are offered for consideration below.

Major Concerns:
None

Minor Concerns:
1. This reviewer has observed several publications by various groups where radiographs show that the stabilizing pin projects into the stifle joint, presumably impairing mouse ambulation or causing undesirable secondary osteoarthritis. We find that it is necessary to take a needle or second stabilizing pin and push on the distal end of the stabilizing pin so that the distal end of the pin is fully beneath the articular cartilage surface. Is it correct that the method performed here does have the stabilizing pin initially protruding into the stifle joint, and the stabilizing pin is then trimmed back with clippers to minimize the degree to which it protrudes into the stifle joint? If so, a note that makes it explicit that the stabilizing pin cannot project into the stifle joint and may need to be carefully pushed into the bone further so that the distal end is beneath the cartilage surface will be helpful for many readers just starting with this procedure.
The reviewer made an important point about the stabilizing pin. We added a note in the protocol to clarify that the pin was going through the cartilage and the joints. We also added a paragraph in the discussion mentioning the limitations of having the pin damaging the cartilage and joint structures (Discussion paragraph).

2. A little bit of extra detail regarding how the guide needle and stabilizing pin are introduced into the femur would likely be helpful. In the version of the fracture procedure used here is the stabilizing pin also inserted percutaneously over the guide needle? Is the guide needle left in place or removed? A little bit more detail in this area may help clarity.
We would like to thank the reviewer to help us clarify the procedure of inserting the stabilizing pin. We added extensive details to the steps in the protocol to illustrate the way the guide needle is used and the stabilizing pin is introduced and we made sure to clarify that the guide needle is removed (steps 2.6 and 2.7). We also added those steps in Figure 1.

3. It may be helpful to mention in passing that the knee in mice is formally termed the stifle joint.
To address this. comment, we mentioned that the knee is also known as the stifle joint in the protocol (Step 2.5).

4. For some studies, especially those studying fracture related immune responses/osteoimmunology, the use of the contralateral side as a mock fracture control may not be desirable, as fracture related inflammation may have systemic effects impacting bone. Similarly, secondary biomechanical compensation to the fracture may change the biology of the contralateral leg. It may be helpful to add a brief note that encourages readers to think about these issues and carefully consider whether contralateral controls versus a separate mouse undergoing a sham fracture operation is most appropriate for their study.
This is an excellent point made the reviewer. We added a paragraph in the discussion of the manuscript explaining the limitation of the use of the contralateral sham operation as a control. We think this would ensure that readers are carefully considering the proper controls for their experiments (Discussion paragraph).

5. This reviewer also sees a lot of confusion and inconsistency in the field about how to perform uCT endpoints for fracture. The approach taken in the example figure of uCT analysis offered here seems very good, and it may be helpful to elaborate a little bit further on this to help guide groups implementing this model for the first time to perform appropriate uCT analysis. This could include a little more detail on how the contouring is performed to identify just callus tissue and not underlying cortical bone, how thresholds may need to be adjusted to capture this newly formed bone that may be less radiopaque than the mature bone present since birth, and how among the many parameters available, the absolute volume of bone formed in the callus is a straightforward measure of healing, exactly as performed in the sample data image and graph provided here.
We would like to thank the reviewer for this comment and their appreciation of our CT.
We included a lot more details in the figure legend (Figure 3) about the specifics of the CT scan and measurement contouring. We also discussed adjusting the threshold at different stages of fracture healing as mineralization increases over time (Step 3.6).

Reviewer #2: 
Manuscript Summary:
The manuscript "Transverse fracture of the mouse femur with stabilizing pin" by Maridas et al presents a protocol in which a femur fracture is induced in mice using an intramedullary nail, a method which can be used to study different biochemical, biomedical and biomechanical influences on fracture repair and which is therefore relevant to the field.

Major Concerns:
1) In the beginning of the discussion, fragility fractures are mentioned.This is an important point of interest within trauma surgery research. However, these fractures are also age related. From previous studies (Goodship et al), that the mouse strain which is used has a major influence on these factors. Which mouse strain is used in this protocol, and why?
The reviewer points out an important detail that was lacking in our previous manuscript. We added the strain and age of the mouse we are using in this protocol and the reason as to why in the first paragraph of the protocol.

2) In the surgical preparation paragraph, the optimal concentrations of isoflurane during induction and during inhalation anaesthesia (also including the flow of the gas) is not mentioned. Please specify.
The reviewer identified a critical detail missing in our protocol. We added all the information about the flow of oxygen and isoflurane in Step 1.3.

Minor Concerns:
1) How long can the intramedullary pin remain in situ?
This is a good question raised by the reviewer and points out a detail that was previously missing in our protocol. We specified that for this technique the pin must never be removed in situ (Step 2.8).

2) Line 170 mentions "control mice". How is this defined as there are no experimental groups to be found in this manuscript?
This is a good point made the reviewer. In our previous manuscript, it was unclear if we meant a non-operated control or another type of control mouse. We initially meant a “wild type” mouse, so we replaced the term “control” with “C57BL/6J” (Representative results section).

3) A lot of reviews comparing different fracture fixation techniques and their respective advantages and disadvantages have been published (Garcia, Holstein, Histing etc). This information would be of interest in the discussion of this manuscript.
We would like to thank the reviewer for raising this point. We also agree that the information published in those articles is of great use for readers trying to figure out the best surgical design to address their research question. We included those citations in our discussion paragraph and explained that other methods are available. We also detailed the main limitation of our fixation method to help the reader make the best decision for their experiment.
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