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Dear Editorial Board Members and Reviewers,
We want to thank you very much for the time you took to review our manuscript and for your pertinent questions and suggestions about this new animal model. 

We took care to integrate and answer your comments, please find our revised manuscript and a supplementary figure attached.

We hope that our manuscript might now be considered for publication in JoVE.
Sincerely yours,
Gwendoline Boillat
Department of Neurosurgery, KSA 

Authors’ Response to Editorial Board Comments
Editorial board: 

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. E.g. lines 97, 228-229, 253, etc.
The manuscript has now been carefully proofread by a native English teacher.


2. Do not use parentheses for in-text reference citations. E.g. “…patients1” instead of “…patients(1)”

All parentheses have been deleted from the reference citations. The reference style has been reviewed in the whole document using Endnote with the JoVE EndNote style file.

3. Please provide details about the animals used – breed, gender, age etc. at the start of the protocol.

We added the following precision at the beginning of the protocol (lines 85-87):

“The animals were female New Zealand white rabbits with a mean weight of 4.0 (± 0.3) kg and mean age of 25 (±5) weeks and were housed at a room temperature of 22-24°C with a twelve-hour light/dark cycle with free access to water, pellets and hay”.

4. Line 89-90: Please add some details about these steps. Alternatively, cite references for these.

This step describe the pre-anesthesia clinical exam, which is the routine fundamental step prior each anesthesia. This follow the recommendations of the AVA (Association of veterinary Anesthetists), as well as the ECVAA and ACVAA (European and American College of Veterinary Anesthesia and analgesia, respectively). It permits to evaluate the an aesthesia risk for every animal undergoing anesthesia and surgical procedure. In our specific case, it allowed to confirm that the rabbits are clinically unremarkable.
The references have been added into the text. 


5. Use standard symbols and abbreviations for units: “µg” instead of “mcg”, “oC”, “mL” instead of “ml”,etc. Include a single space between the quantity and its unit: “2 mm” instead of “2mm”, etc. Follow this convention for the figure legends as well.

The whole manuscript (figure legends included) has been carefully checked and rectified with standard symbols and units.


6. Line 211: What is CAVE?

It is a Latin word which means “to pay attention”. We changed it into “NOTE” (line 213).


7. Lines 258-263: Use decimal points instead of commas in the numbers. Also, for dimensions repeat the unit to remove any ambiguity. E.g.: 35 mm x 48 mm, 30 cm x 50 cm x 10 cm

The whole manuscript has been carefully checked and rectified with full stops instead of commas in the numbers, and the units have been repeated to remove ambiguity (now lines 260-266).


8. 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. Shorter steps could be combined.

We reviewed the manuscript and adapted the protocol in order to provide shorter steps and smaller paragraphs. We hope these changes meet your expectations.

9. 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. E.g. ropivacaine, Draeger Primus, venflon, Yasargil, Dafilon, Vicryl, Silkam etc.

All the trademark symbols and company names have been removed from the manuscript and the table of materials has been checked.


10. 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. Do not abbreviate journal names.

The reference style has been reviewed in the whole document using Endnote with the JoVE EndNote style file. 
Authors’ Response to Reviewers Comments

Reviewer #1:

Manuscript Summary:
The reviewer appreciates the authors to provide the detailed information regarding the aneurysm model in rabbit, being especially useful for the development of endovascular devices. 

The reviewer would like to ask the authors to provide some histopathological data of induced lesions to clarify whether the lesions share some histopathological features in human intracranial aneurysms.
Dear reviewer, thank you for your pertinent and precious comments. 

We provided a new figure (figure 5) in order to offer a better overview of the histological findings with histological specimen (2 fold magnification) of a stump (A) and a bifurcation (B) aneurysms, stained with hematoxylin-eosin (lines 298-304). A 20-fold zoom of each aneurysm wall is included to better identify the tunica intima (I), media (II) and externa (III). The legend appears now at lines 298-304. Furthermore, in the discussion, we specified that our results correlate with the ones of the current literature concerning other elastase-induced aneurysms and human intracranial aneurysms (lines 383-387). 

We hope this supplement will meet your expectations.


Reviewer #2:

Manuscript Summary:
In this paper, the authors describe a novel technique by which to create both a stump aneurysm as well as a bifurcation aneurysm in the same animal. 5 animals were used in these experiments, and aneurysms were successfully developed in all animals.

Major Concerns:
- The authors describe the purpose behind this study as creating two aneurysms distinct in hemodynamic conditions in the same animal. Furthermore, they state "The model offers assuredly the possibility to conduct further studies to investigate the differences between both models with a long-term follow-up in order to better characterize them. It also allows to test endovascular material in two distinct configurations and flow conditions in the same animal, and during a unique procedure. This reduces the number of animals needed and potentially increases the efficiency of preclinical trials." I would have liked to see a more complete discussion on how two different aneurysms could be used in the same animal. Is this simply a technique to provide two different conformations of aneurysms in the same animal, or is there more we can learn about aneurysm pathogenesis by further studying this model. If so, how would the authors propose to study aneurysms using this model? More details are required to better justify the aims of this study.

Dear reviewer, thank you very much for your review and the very complete comments. 

This model offers now the possibility to investigate the differences between both aneurysms in term of growth, rupture, spontaneous occlusion and histological changes. Further studies are needed, with greater sample size and with different short and long term follow-up, to precisely determine the advantages and the characteristics of both types of aneurysms and their potential roles in the preclinical studies. Additionally, previous studies mentioned some differences in term of occlusion rate and reperfusion after endovascular treatment of stump or bifurcation aneurysms1. Our model allows to apply endovascular devices in two distinct configurations and flow conditions but in the same animal. This will allow a strict comparison of both configurations. These points appear now in our discussion (lines 393-399).

1Fahed, R. et al. Testing flow diversion in animal models: a systematic review. Neuroradiology. 58 (4), 375-382, (2016).

Minor Concerns:
1. With only 5 animals reported in this study, the sample size is small.

The main limitation of this work is the small number of animals used, which does not allow us any statistical analysis or a real comparison of the histological differences between stump and bifurcation aneurysm. However, we aimed here to provide a feasibility study about the technique and to introduce the surgical procedure. Further studies are now planned to better describe the difference between the stump and bifurcation aneurysm. We added this limitation to the discussion (lines 389-392).

2. The bifurcation anastomosis aneurysms as well as the stump aneurysms have reasonable shapes, but they are very small. In fact, these aneurysms were generally quite a bit smaller than typically treated human aneurysms (minimum 5mm in diameter on average). Furthermore, rabbit stump aneurysm volumes are generally reported to be on the order of 100 mm3 or more, and the ones in this manuscript were 35 mm3 and 29 mm3 for stump and bifurcation aneurysms, respectively. How would the authors suggest improving the size of aneurysms resulting from this model to produce more clinically relevant sizes? At the very least, the authors should comment on the size of the resulting aneurysms in the discussion, and perhaps list this as a limitation (as well as consider and describe other limitations of this model).

In this study, we created aneurysms with standardized dimensions between 2 and 4 mm based on our experience and our previous publications1-4. Our aim was to create a stump aneurysm with a similar size as the bifurcation’s one to allow a strict and contingent comparison. The mean volume of our stump aneurysms is thus slight under the one sometimes described in the literature. However, it remains possible to adapt this size at the time of the aneurysm creation. Alternatively, both aneurysms showed a tendency to grow after 1 month follow up and longer follow up timings should offer the possibility to obtain aneurysms with greater volumes. This comment has been added to our discussion (lines 375-382).

1Sherif, C., Marbacher, S., Erhardt, S. & Fandino, J. Improved microsurgical creation of venous pouch arterial bifurcation aneurysms in rabbits. AJNR Am J Neuroradiol. 32 (1), 165-169, (2011).

2Marbacher, S. et al. Complex bilobular, bisaccular, and broad-neck microsurgical aneurysm formation in the rabbit bifurcation model for the study of upcoming endovascular techniques. AJNR Am J Neuroradiol. 32 (4), 772-777, (2011).
3Gruter, B. E. et al. Comparison of Aneurysm Patency and Mural Inflammation in an Arterial Rabbit Sidewall and Bifurcation Aneurysm Model under Consideration of Different Wall Conditions. Brain Sci. 10 (4), (2020).
4Wanderer, S. et al. Arterial Pouch Microsurgical Bifurcation Aneurysm Model in the Rabbit. J Vis Exp. 10.3791/61157 (159), (2020).

5Wanderer, S. e. a. Aspirin treatment prevents inflammation in experimental bifurcation aneurysms in New Zealand White rabbits. Journal of NeuroInterventional Surgery. Doi: 10.1136/neurointsurg-2020-017261, (2021).


3. It would have been very useful to provide histological data on the resulting aneurysms (including any possible histological differences between the stump and bifurcation aneurysms present at the time of extraction.

We provided a new figure (figure 5) in order to offer a better overview of the histological findings with histological specimen (2 fold magnification) of a stump (A) and a bifurcation (B) aneurysms, stained with hematoxylin-eosin (lines 298-304). A 20-fold zoom of each aneurysm wall is included to better identify the tunica intima (I), media (II) and externa (III). This appears now at lines 298-304. Furthermore, in the discussion, we specified that our results correlate with the ones of the current literature concerning other elastase-induced aneurysms and human intracranial aneurysms (lines 383-387).

We hope these supplements will answer your questions and meet your expectations.

Reviewer #3:


Manuscript Summary:
This is an interesting study in which the authors created both a sidewall and bifurcation saccular aneurysms in the same animal. This is a new and interesting technique which combines two already well established saccular aneurysm models. This study is important because it allows for the investigation of aneurysm treatment strategies under different flow conditions while eliminating between animal physiological differences.

Major Concerns:
- The major criticism of this study is that the authors did not investigate the histological changes of the sidewall and bifurcation aneurysm tissue. This data would greatly improve the impact of this study and would allow for a better understanding of the aneurysm biology in this model versus the currently used sidewall and bifurcation models.

Dear Reviewer,

Thank you very much for your positive feedback and your interesting comments.
We provided a new figure (figure 5) in order to offer a better overview of the histological findings with histological specimen (2 fold magnification) of a stump (A) and a bifurcation (B) aneurysms, stained with hematoxylin-eosin (lines 298-304). A 20-fold zoom of each aneurysm wall is included to better identify the tunica intima (I), media (II) and externa (III). This appears now at lines 298-304. Furthermore, in the discussion, we specified that our results correlate with the ones of the current literature concerning other elastase-induced aneurysms and human intracranial aneurysms (lines 383-387). 

The main limitation of this work is the small number of animals used, which does not allow us any statistical analysis or a real comparison of the histological differences between stump and bifurcation aneurysm. However, we aimed here to provide a feasibility study about the technique and to introduce the surgical procedure. Further studies are now planned to better describe the difference between the stump and bifurcation aneurysm. We added this limitation into the discussion (lines 389-392)

We hope this supplement will meet your expectations.


Minor Concerns:
1. In the discussion section, please discuss the relative difference in the aneurysm size, volume, and growth observed in this study compared to the established sidewall and bifurcation models.

In this study, we created aneurysms with standardized dimensions between 2 and 4 mm based on our experience and our previous publications1-4. Our aim was to create a stump aneurysm with a similar size as the bifurcation’s one to allow a strict and contingent comparison. The mean volume of our stump aneurysms is thus slight under the one typically described in the literature. However, it remains possible to adapt this size at the time of the aneurysm creation. Alternatively, both aneurysms showed a tendency to grow after 1 month follow up and longer follow up timings should offer the possibility to obtain aneurysms with greater volumes. This comment has been added to our discussion (lines 375-382).

1Sherif, C., Marbacher, S., Erhardt, S. & Fandino, J. Improved microsurgical creation of venous pouch arterial bifurcation aneurysms in rabbits. AJNR Am J Neuroradiol. 32 (1), 165-169, (2011).

2Marbacher, S. et al. Complex bilobular, bisaccular, and broad-neck microsurgical aneurysm formation in the rabbit bifurcation model for the study of upcoming endovascular techniques. AJNR Am J Neuroradiol. 32 (4), 772-777, (2011).

3Gruter, B. E. et al. Comparison of Aneurysm Patency and Mural Inflammation in an Arterial Rabbit Sidewall and Bifurcation Aneurysm Model under Consideration of Different Wall Conditions. Brain Sci. 10 (4), (2020).

4Wanderer, S. et al. Arterial Pouch Microsurgical Bifurcation Aneurysm Model in the Rabbit. J Vis Exp. 10.3791/61157 (159), (2020).

5Wanderer, S. e. a. Aspirin treatment prevents inflammation in experimental bifurcation aneurysms in New Zealand White rabbits. Journal of NeuroInterventional Surgery. Doi: 10.1136/neurointsurg-2020-017261, (2021).


2. Although easy to read the manuscript needs to be edited by a native English speaking colleague or by an editing service.

The manuscript was now carefully proofread by a native English teacher.
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