We thank the editors and reviewers for their thorough evaluation of our manuscript and for the opportunity to address their critiques. We have revised the manuscript according to these critiques and provide a detail point by point answer below.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have proofread the manuscript
2. Please do not highlight any steps describing euthanasia or anesthesia.
We have updated the manuscript to not have these steps highlighted.
3. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.
All numbering has been updated
4. Please do not separate the protocol into several parts. Please number all protocol steps continuously.
All numbering has been updated
5. Please use h, min, s for time units.
All units have been updated
6. Line 244: Please specify the euthanasia method.
Euthanasia method has been specified. At step 21: “Euthanize using isoflurane overdose followed by bilateral thoracotomy as described below.” The full euthanasia protocol is outlined in steps 22-23.1
7. Line 247: Please ensure that all text is written in the imperative tense.
 Updated.
8. Line 297: Please ensure that all text is written in the imperative tense. 
Updated.

Reviewers' comments:
Reviewer #1:
Major Concerns:
The presented data regarding Light Sheet Fluorescent Microscopy is insufficient to support the statement in the discussion line 469-472 "Unlike traditional..." and is misleading. The current manuscript does not provide sufficient comparative data or statistics to support such statement. This needs to be further investigated if it is to be included. If not, any information or figure regarding the light sheet fluorescent microscopy technique should be completely removed from the manuscript.
We thank the reviewer for this comment and for allowing us to clarify this point. We do not intend to overstate the utility of LSFM for analyzing this model. Thus, we updated the text accordingly. This manuscript is an instructional video on how to perform a technique and does not intend to validate a technique. We have updated the manuscript with the references that validate LSFM for studying vascular injury and have simply mentioned that LSFM allows for visualization of the whole artery, which is indeed shown in the current manuscript 1, 2. Again we only intend to provide a protocol on how to perform a validated technique.
Minor Concerns:
Operative procedure 3
- The authors should provide an explanation on the handling of the occipital artery. The occipital artery should also be added to the figure 3.
Handling of the occipital artery has been included in figure 3, and in the protocol. The text now reads: “Finish dissecting around the ICA, reach forceps underneath and around the ICA, and use a non-crushing vascular clamp to achieve distal control. Clamp the occipital artery together with the ICA.”
Operative procedure 4
- 4.3 Please explain the reasoning for removing the blood from the vessel lumen prior to balloon injury
This is done so there is a cleaner and clearer view of the artery to insert the balloon catheter. If blood is present at the arteriotomy site, it is more difficult to see the opening. Removing the blood facilitates insertion of the balloon catheter through the arteriotomy.

- 4.8 Please clarify whether the artery is flushed with blood before ligation of the arteriotomy, if not, any risk of air embolus or thrombus?
We thank the reviewer for pointing this out and for the opportunity to clarify this in the manuscript. The artery is indeed flushed and this has been updated in the protocol as step 17.8. “17.8.	Flush the CCA by gently squeezing on the clamp at the CCA. Do not remove the clamp.”
Operative procedure
- How is "even coating" ensured?
The full volume of 100 µL of Pluronic gel effectively covers all of the CCA. Lifting the artery ensures that the underside of the CCA receives treatment. This sentence is in the discussion “Whereas the top of the CCA is easily accessible to effectively cover the entire region of injury the CCA should be gently lifted to coat the bottom portion of the CCA.” Additionally, the video portion of this manuscript will clearly demonstrate the technique.
Tissue Harvest and Imaging
- 3.1 Please provide the height from bench and equivalent pressure in mmHg or ATM. Also, have the pressure in the common carotid artery been verified, if so, how?
Thank you very much for pointing this out and providing us with an opportunity to clarify this important issue. As this is an instructional manuscript it is paramount that all methodological aspects are clear. We control the height and calculate pressure according to  
Where  is pressure in  
ρ is density in  is the acceleration of gravity in  
and  is height in .
We have verified that the experimentally measured pressure connecting the cannula to a manometer, agrees with the theoretical calculations. We have also checked that within the volumes we fill the bags there is <6% variation in pressure. We keep the pressure at 91 ± 3 mmHg. This information has been added to step 24.1
Reviewer #4:
Manuscript Summary:
The authors provide a methodological approach to induce stenosis in rat carotid using a pressure balloon injury.

Major Concerns:
none

Minor Concerns:
the rat strain should be mentioned
Thank you for noting this omission. We have now included this sentence in the discussion “Various rat strains can be used for performing this injury model, with Sprague Dawley rats being the most often used throughout the literature3.”
Line 162: the authors should indicate that the salivary glands are present and should be displaced
We appreciate the opportunity to clarify this methodological detail. We have included this sentence in step 15.2 of the protocol “Displace the salivary glands underneath the skin to access the muscle tissue.”
Line 233: could the authors comment on the use of a 4-0 suture that seems quick thick for the connective tissue, why aren't they use a 6-0 suture?
There is no particular reason other than 4-0 suture was available in the lab. Importantly, we have not had any issues closing the wound using this suture size. However, we updated step 19.2. to read “Close wound using interrupted 4-0 or 6-0 vicryl layer along the connective tissue.”
Line 254: the name of the anesthetic and the dose should be provided.
Thank you for pointing out this important detail and giving us the opportunity to correct this omission. The anesthetic and dose have been included to step 22.
Reviewer #5:
Manuscript Summary:
The authors describe a pressure controlled balloon injury technique that is applied in carotid arteries of rats. The technique seems well suitable to study the pathophysiology of restenosis preclinically.

Major Concerns:
None.

Minor Concerns:
LSFM and CD31 staining:
1. I cannot see the endothelial monolayer on the inner surface of the vessel wall (should be imaged in white), neither in the uninjured vessel nor in the AS plaque area. Please provide better picutures (higher magnification, zoom etc).
Updated with higher resolution photo.
2. N=1 per group is not sufficient to me. I would appreciate at least 3 animals per group, even though it is qualitative.
We understand and appreciate the reviewer’s concern. However, this manuscript does not try to validate a methodology, it is an instructional on how to perform a technique. Respecting the 3R principles of animal research, we think the sacrifice of extra animal lives is not justified. Especially because there is literature that validates the methodology. We have reference our work1 and those of others2 showing the validation of the technique. The results shown here are representative and validation is beyond the scope of the article. 
Reviewer #6:
Manuscript Summary:
The manuscript described the procedure of carotid artery balloon injury that create neointimal hyperplasia in a rat model. The pressure-controlled procedure is similar to the angioplasty procedure in the clinics. A pluronic gel solution containing cinnamic aldehyde was applied to the injured common carotid artery (CCA) to inhibit neointimal hyperplasia. The neointimal hyperplasia of injured CCA was observed by cryosection stained with Hematoxylin and Eosin (H & E) and Light Sheet Fluorescent Microscopy (LSFM). Degree of neointimal hyperplasia was quantified by image analysis software. The manuscript provides detailed descriptions regarding preoperative procedure, operative procedure, postoperative procedure, tissue harvest and cryosection, and method of neointimal hyperplasia quantification, which allows readers to be able to repeat the experiments.

Major Concerns:
1. Page 6, operative procedure #5: Please describe the procedure and instrument used to apply the pluronic gel solution intraluminally. It is difficult to understand how to one-mL syringe (Figure 1. W) to apply the gel solution.
We appreciate the reviewer’s comment and the opportunity to clarify. The gel solution is applied periadventitially, not intraluminally. The mouth of the 1mL syringe without a needle attached is adequate to deliver the gel solution. The technique will be clearly demonstrated in the video portion of this article.
2. Page 8, tissue harvest and imaging #8: The materials and method of fluorescent staining and LSFM observation (Figure 4) should be described in the Protocol.
We thank the reviewer for his suggestion. As a methodological paper, it is important to have clear methods. We have referenced the methodology appropriately and described it in the protocol steps 30-30.3.Including the references to the clearing and imaging steps4, 5
Minor Concerns:
1. Page 3, preoperative procedure #4 and 4.1: Please revise the grammar.
Thank you for catching this, we have revised the grammar.
2. Page 8, tissue harvest and imaging #9.3: Please check the misspelling in the "% occlusion" equation.
Thank you for catching this, the misspelling has been corrected.
Reviewer #7:
The paper is written clearly and nicely.

The periadventitial delivery has very limited, if at all, clinical implication. This should be highlighted and discussed. A drug delivered periadventitially is fundamentally different than the clinical application of coated balloon/stent. This is not discussed at all.
We agree with the reviewer’s opinion and acknowledge this limitation. However, this is a pre-clinical model and local delivery allows to test therapeutic effects for effectiveness, and even mechanism. The appropriate drug delivery is a challenge in itself and different delivery methods could be appropriate for different drugs: from targeted delivery via systemic injection to local intraluminal balloon-mediated delivery, or even coated stents. We now address this limitation in the discussion “The limitation of the periadventitial method of delivery is that it is not a clinically relevant approach since a patient’s artery is not exposed during an angioplasty, which is performed as a percutaneous procedure. Nevertheless, periadventitial application allows for preliminary testing of molecules and biologics delivered locally to the site of injury15, 22-25.” Additionally, we mention in the end of the discussion that “Periadventitial drug application is a useful proof-of-concept delivery method for assaying the therapeutic efficacy and mechanism of action of local drug delivery, and can inform development of targeted systemic drug delivery approaches.”
Several key references on periadventitial delivery in the rat model are missing (see also below) including of polymeric cuffs. Local delivery in the isolated lumen of the injured segment is more relevant in view of the clinically approved double balloon catheter. I would suggest to omit the periadventitial delivery since it is a very simple methodology with pluronic. And refer to references of periadventitial delivery (several types of delivery systems explored in the literature), and the relevancy of the results obtained.
We appreciate the comment and we agree that this delivery and other delivery approaches are well established in the literature. However, the goal of this article is to provide an instructional video of how to perform the technique. We do not claim novelty, we have not found an instructional video of the segmental pressure-controlled model with periadventitial delivery. 
The rat model of restenosis, of injuring the carotid artery with a balloon catheter, is a well-known model of restenosis being used for over 20 years, and see papers by the Levy, Topol, Waltenberger, Fishbein groups). Why is it important to describe it now?
This manuscript details an injury model that varies from the classical balloon injury model originally described. Whereas other instructional videos we have found describe the original method of passing the balloon several times throughout the entire common carotid, we describe a technique where the balloon stays stationary at 5 atm for 5 min. This method has been characterized in the literature and shows some differences with the original. Shear et al. use this “modified” method in 1998 and their results describe: “Balloon injury of the common carotid artery in rats creates a reproducible injury response with the development of a thick neointimal lesion by 14 days post-injury that measures approximately 1.5 times the depth of the medial layer”6. However, there is no instructional resource for researchers to perform this variation of the method. We aim to provide such resource. One important difference is that in the original model described by Clowes, the endothelial layer never returns to full coverage of the injured vessel7. By contrast, the pressure-controlled segmental injury we perform results in complete restoration of the endothelial layer by 2 weeks8. Additionally, this variation of the balloon injury more closely resembles the way angioplasty is performed in the clinic, where an inflated balloon is never passed through a vessel but inflated in the place of stenosis.
Also, there is no real discussion on the limitation of this 'proliferative' model (no atherosclerotic plaque).
We agree that this is one of the main problems with this pre-clinical model. We have included mention of this in the discussion: “A major limitation for translating this model is that the injury is performed in a healthy artery, whereas this procedure occurs in patients with atherosclerotic disease. This limitation exists in part due to the previous lack of available rat atherosclerosis models23,24. However, advances in gene editing technologies have allowed for the development of reliable atherosclerotic rat models24, which may yield novel insights in studying the pathophysiology of restenosis.”
No discussion on the time points for evaluating stenosis- 30 days after injury is the optimal endpoint for assessing restenosis inhibition (for e.g., Indolfi, Esposito et al. 2000 and more).
[bookmark: _GoBack]Thank you for bringing up this point. We now include the following in the discussion section: “The rats can also be sacrificed at different time-points to quantify and analyze the different aspects of the arterial injury response. We have previously shown that leukocyte infiltration and cell proliferation are maximal between 3 days and 1 week16. Therefore, earlier time points can be used to study aspects of early response to injury such as cell proliferation, phenotypic switch of vascular smooth muscle cells, and the early immune response. Intermediate time points can be used to assess the rate of re-endothelialization. The two-week time point is the earliest suggested time point for measuring neointimal hyperplasia as the artery is mostly re-endothelialized at this point16,8. Additionally we have previously shown that there is no difference in the I:M ratio between 2 and 8 weeks8.
Injury can be done by denuding the endothelium of the left common carotid artery by the intraluminal passage of a 2F balloon catheter (introduced through the external carotid artery). The catheter should be passed 3 times with the balloon distended sufficiently with saline to generate a slight resistance, with no need for controlled pressure (see literature).
We acknowledge that the way we describe the balloon injury is not technique that was originally described. However, there is extensive literature describing both methods, the “original” and the pressure-controlled “modified” injury9-11. Hence this method’s performance has been described6. Shear et al. use this “modified” method in 1998 and their results describe: “Balloon injury of the common carotid artery in rats creates a reproducible injury response with the development of a thick neointimal lesion by 14 days post-injury that measures approximately 1.5 times the depth of the medial layer6. However, there is no instructional resource for researchers to perform this variation of the method. We aim to provide such resource. One important difference is that in the original model described by Clowes, the endothelial layer never returns to full coverage of the injured vessel7. By contrast, the pressure-controlled segmental injury we perform results in complete restoration of the endothelial layer by 2 weeks8. Additionally, this variation of the balloon injury more closely resembles the way angioplasty is performed in the clinic, where an inflated balloon is never passed through a vessel but inflated in the place of stenosis. In the introduction we claim: “Herein we describe a pressure-controlled segmental arterial injury, a well-established, modified version of the rat carotid artery balloon injury. This pressure-controlled approach closely mimics the clinical angioplasty procedure, and allows for reproducible neointimal hyperplasia formation two weeks after injury14,15. Additionally, this pressure-controlled arterial injury results in complete endothelial layer restoration by 2 weeks after surgery16. This directly contrasts the original balloon injury model, described by Clowes, where the endothelial layer never returns to full coverage3.”
Male rats, weighing 350-400 g, are optimal. There is no discussion on the difference between rat species.
Thank you for pointing this out and allowing us an opportunity to address it. The weight has been included in the relevant sentence in the discussion “Male rats aging 12-16 weeks, between 300-400 g yield the most robust and reproducible neointimal formation.” We agree that different strains and the different sexes respond differently to the carotid balloon injury. However, the goal of this manuscript is to describe the pressure-controlled segmental balloon injury. Evaluation of the response between different rat strains is beyond this scope of this manuscript. 

Rats' arteries should be cut at 8-10 sites (600 μm apart), and sections of 5-6 μm mounted and stained with Verhoeff's elastin stain should be analyzed. The latter staining reveals important features in comparison to H&E. Eight to 10 sections of each rat artery that underwent computerized morphometric analysis should be performed by at least two researchers blinded to the treatment type. Should discuss if averaged data is used or most narrow section? The residual lumen, the area bounded by the internal elastic lamina (original lumen), and the area circumscribed by the external elastic lamina (total arterial area) are being measured.
We agree with the reviewer that 10 equally distributed sections results in more precise estimate of stenosis. We recommend this in the discussion and methods. However, we think we cannot ignore that there is no consensus in the literature as to the way to analyze hyperplasia. Careful review of the literature shows reports varying from 3 to 10 slides. We discuss this fact, and recommend the use of 10 slides. In a different manuscript, we have actually studied how precision increases and how 10 slides approaches the precision of 3D volumetric assessment1. In this manuscript we state in the protocol that we assess slides centered around the site of maximal injury. We average the slides per rat as technical replicates obtaining one I/M estimate per rat that is used in subsequent analysis. We agree that the analysis should be performed in a blinded manner. Even though that is not always feasible for every lab (lab with one or two people), we now explicitly recommend blinded analysis in the methods. We also note in the protocol (step 31-31.3.) to quantify up to 10 slides around the narrowest section, and average those results for the final measurement of neointimal hyperplasia.
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