[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 61157
Scriptwriter Name: Bridget Colvin 
Project Page Link: https://www.jove.com/account/file-uploader?src=18652933

Title: Arterial Pouch Microsurgical Bifurcation Aneurysm Model in the Rabbit

Authors and Affiliations: Stefan Wanderer1,2, Claudia Waltenspuel2, Basil E. Grüter1,2, Fabio Strange1,2, Sivani Sivanrupan2, Luca Remonda3 Hans Rudolf Widmer4, Daniela Casoni5, Lukas Andereggen1,2, Javier Fandino1,2, and Serge Marbacher1,2 

1Department of Neurosurgery, Kantonsspital Aarau 
2Cerebrovascular Research Group, Department for BioMedical Research, University of Bern 
3Division of Neuroradiology, Department of Radiology, Kantonsspital Aarau 
4Department of Neurosurgery, Neurocenter and Regenerative Neuroscience Cluster, Inselspital, Bern University Hospital, University of Bern 
5Department for Biomedical Research, Faculty of Medicine, University of Bern

☐   All author names are spelled correctly, and the affiliations are correct (city/state/country information not included in video title page).

Corresponding Author:
Stefan Wanderer	
stefan.wanderer@ksa.ch
neurosurgery@ksa.ch 

Co-authors: 
[bookmark: _Hlk25233958]Authors: Please provide the email addresses (do not include author names for each address) here:





Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If No, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: 18 steps, 34 shots.

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Pouch Creation
2.1. After confirming a lack of response to pedal reflex in an anesthetized adult rabbit [1-TXT], make a median skin incision from the manubrium sterni to the level of the larynx [2-TXT] and use a scalpel, surgical scissors, and forceps to sharply dissect the skin and soft tissue [3].
2.1.1. WIDE: Pinching paw or similar Videographer: More Talent than rabbit in shot TEXT: Anesthesia: ketamine 20 mg/kg + dexmedetomidine 100 mg/kg + methadone 0.3 mg/kg s.c. -> 1.3% isoflurane
2.1.2. Skin incision being made TEXT: See text for full surgical preparation details
2.1.3. Skin and soft tissue being dissected

2.2. [bookmark: _GoBack]Using micro forceps and surgical scissors, enter the anterior upper ridge of the sternocleidomastoid muscle medially on the left side by blunt dissection [1] and macroscopically perform blunt preparation to carefully distally separate the left common carotid artery from the vagal nerve to avoid laryngeal paresis [2].

2.2.1. Muscle being blunt dissected
2.2.2. Left CCA being separated from vagal nerve 

2.3. Administer 40 milligrams/milliliter of papaverine locally onto the artery [1-TXT] and position the papaverine-soaked artery below the autologous muscle tissue to protect the vessel from dehydration under the light of the surgical microscope [2].

2.3.1. Papaverine being applied TEXT: Use papaverine-soaked micro swabs to hydrate vessels throughout procedure
2.3.2. Artery being positioned below muscle

2.4. Adjust the orientation of the rabbit [1] and perform the same dissection on the right side of the animal as just demonstrated [2].

2.4.1. Talent adjusting rabbit Videographer: More Talent than rabbit in shot
2.4.2. Right CCA being separated from vagal nerve

2.5. When the right common carotid artery has been isolated, inject 500 international units/kilogram of heparin systemically via a venous ear catheter [1] and place the rabbit under a surgical microscope [2].

2.5.1. Heparin being injected
2.5.2. Talent placing rabbit under microscope Videographer: More Talent than rabbit in shot

2.6. Next, use a 4-0 non-absorbable suture to ligate the right proximal common carotid artery at the end of the macroscopically visible proximal landmark to avoid any tension on the arterial vessel [1] and place a 6-0 non-absorbable ligature 4-5 millimeters distal to the first suture [2].

2.6.1. SCOPE: Suture being placed
2.6.2. SCOPE: Distal suture being placed

2.7. The resulting arterial pouch will be of a standardized length of about 3-4 millimeters [1].

2.7.1. SCOPE: Shot of pouch 

2.8. After tightening the 6-0 ligature, use a temporary vessel clip to clamp the right common carotid artery as far distally as possible to avoid any endothelial damage [1] to create a long vessel segment for irrigation to prevent thrombogenesis [2].

2.8.1. SCOPE: Clamp being placed
2.8.2. SCOPE: Shot of long vessel segment

2.9. To harvest the pouch, make one incision in the vessel distal to the 4-0 non-absorbable ligature [1] and one incision distal to the 6-0 non-absorbable ligature [2].

2.9.1. SCOPE: Incision distal to 4-0 non-absorbable ligature being made
2.9.2. SCOPE: Incision distal to 6-0 non-absorbable ligature being made

2.10. Then clean the arterial pouch meticulously of all soft tissue [1] and use a vessel clip to measure its length, width, and depth [2]. 

2.10.1. SCOPE: Pouch being cleaned
2.10.2. SCOPE: Pouch being measured

2.11. If an arterial pouch degradation is needed, after cleaning, preincubate the pouch with 100 units of porcine elastase dissolved in 5 milliliters of Tris-buffer at room temperature for 20 minutes [1].

2.11.1. Talent placing pouch into solution, with elastase and buffer containers visible in frame 

3. Pouch Placement

3.1. For further preparation of the common carotid artery, place two round micro swabs directly beneath the vessel to move the artery more superficially [1] and place one micro swab with a purple padding under the left common carotid artery at the distal third for better visualization of the artery [2].	Comment by Bridget Colvin: Authors: Which CCA do the round micro swabs get inserted under? The left or the right?

3.1.1. WIDE: Talent placing swabs Videographer: More Talent than rabbit than shot 
3.1.2. SCOPE: Purple swab being placed

3.2. Using micro scissors and forceps, make a 2-millimeter fish mouth incision on the proximal side of the right common carotid artery [1] and adjust the orientation of the rabbit to allow access to the left side of the animal [2]. 

3.2.1. SCOPE: Incision being made
3.2.2. Talent moving rabbit Videographer: More Talent than rabbit than shot

3.3. Use a second temporary vessel clip to clamp the left distal common carotid artery [1] and clamp the proximal left common carotid artery with two additional temporary vessel clips [2].

3.3.1. SCOPE: Clip being placed on distal CCA
3.3.2. SCOPE: Clip(s) being placed on proximal CCA

3.4. When all of the clamps have been placed, liberate the distal third of the left common carotid artery completely from the soft tissue [1] and perform an arteriotomy [2].

3.4.1. SCOPE: CCA being isolated
3.4.2. SCOPE: Arteriotomy being performed 

3.5. Transfer the arterial pouch from the heparinized saline solution into the surgical field where the bifurcation is planned [1] and remove all of the temporary vascular clamps one at a time [2].

3.5.1. SCOPE: Pouch being placed
3.5.2. SCOPE: Clamps being removed

3.6. Next, administer 1 milliliter of fluorescein intravenously [1] and perform fluorescence angiography of the vessel complex [2-TXT].

3.6.1. Fluorescein being injected
3.6.2. LAB MEDIA: Figure 7B TEXT: See text for full fluorescence angiography details

3.7. Then close the operative situs according to standard protocols [1].

3.7.1. Fat pad being repositioned and/or suture(s) being placed 


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 116. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Representative Surgical Characteristics and Morphometric Measurements

4.1. [bookmark: _Hlk36473885]Partial thrombosis [1] can be observed by analyzing three-dimensional reconstructions of the MR-imaging [2].

4.1.1. LAB MEDIA: Figure 9 Video Editor: please emphasize area indicated by pound sign in Figure 9A
4.1.2. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9B

4.2. A twenty-fold digital zoom can also facilitate aneurysm measurement [1], as observed for this representative vital aneurysm in a bifurcation constellation [2].

4.2.1. LAB MEDIA: Figure 8 Video Editor: please emphasize area indicated by pound sign in magnified image
4.2.2. LAB MEDIA: Figure 8 Video Editor: please emphasize vertical line in magnified image

4.3. In this experimental analysis, animals with aneurysms induced by either the vital- or elastase pouch methods [1] demonstrated an increase in aneurysm size over time [2].

4.3.1. LAB MEDIA: Table 1 Video Editor: please emphasize Volume baseline data
4.3.2. LAB MEDIA: Table 1 Video Editor: please emphasize Volume follow-up data column

4.4. The average duration of the surgical procedure for the control group was 164 plus or minus 10 minutes [1] compared to 201 plus or minus 13 minutes for the modified group [2].

4.4.1. LAB MEDIA: Table 1 Video Editor: please emphasize Vital pouches Operation time data column
4.4.2. LAB MEDIA: Table 1 Video Editor: please emphasize Elastase pouches Operation time data column

4.5. An average of 24 plus or minus 1 interrupted sutures was needed to create aneurysms in the control group [1], while 25 plus or minus 2 stitches were required in the elastase group [2].

4.5.1. LAB MEDIA: Table 1 Video Editor: please emphasize Vital pouches # of Sutures data column
4.5.2. LAB MEDIA: Table 1 Video Editor: please emphasize Elastase pouches # of Sutures data column






Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
5.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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