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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. 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.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 	Comment by Bridget Colvin: Authors: Because your protocol is overlength, the organ harvesting steps have been left for the manuscript portion of the paper.

Protocol Length
Number of Shots: 55


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.
· Fill out both required 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
Is each interview statement 30 words or fewer? ☐ Yes

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.

1.3. 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].

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

Ethics Title Card

1.4. 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. 

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. Probe Placement
2.1. After confirming an appropriate level of sedation in a three-month-old, 40-kilogram pig [1-TXT], place the animal in the right lateral position [2-TXT] and flex the animal’s back to widen the space between the vertebrae [3].
2.1.1. WIDE: Talent checking sedation Videographer: More Talent than pig in shot TEXT: Anesthesia: ketamine 20 mg/kg + azaperone 4 mg/kg + midazolam 0.1 mg/kg i.m.
2.1.2. Talent placing animal in position Videographer: More Talent than pig in shot TEXT: See text for full surgical preparation details
2.1.3. Back being flexed

2.2. Surgically expose the paravertebral area for the preparation of spinous processes and vertebral arches [1] and place a vascular 14-gauge peripheral vein catheter paramedian into the spinal cord at the level of thoracic vertebra 13-14 or lumbar vertebra 1-2 between two vertebral arches [2].

2.2.1. Incision being made
2.2.2. Catheter being placed

2.3. Replace the needle with the laser-Doppler needle probe [1] and connect the probe to the designated hard- and software to test the signal quality [2]. A stable signal with a moderate pulsatility should be observed [3].

2.3.1. Probe being placed over vein catheter
2.3.2. Talent connecting probe 
2.3.3. SCREEN: To be provided by Authors: Shot of stable signal

2.4. Carefully fix the probe with sutures [1] and use padding to prevent the probe from dislocating or kinking [2].

2.4.1. Sutures being placed
2.4.2. Padding being placed 

2.5. For percutaneous placement of cerebrospinal fluid drainage for measuring and controlling cerebrospinal pressure, identify the level of lumbar 4-5 or L 5-6 [1], puncture the skin and the subcutaneous space with the introducer needle [2], and remove the inlay needle [3].

2.5.1. Lumbar level being identified
2.5.2. Skin being punctured
2.5.3. Needle being removed 

2.6. Place a saline-filled syringe onto the introducer needle [1] and use constant pressure to carefully introduce the needle into the fluid-filled space [2].

2.6.1. Syringe being placed onto needle
2.6.2. Needle being introduced into space 

2.7. Once a loss of resistance is felt, indicating a correct epidural placement, insert the inlay needle 2-3 millimeters into the space [1].

2.7.1. Inlay needle being introduced

2.8. Upon puncture of the dura mater, remove the inlay needle [1] and verify the intrathecal position by the presence fast dripping of clear liquor [2].

2.8.1. Needle being removed
2.8.2. Shot of dripping liquor

2.9. Introduce the drainage up to a 20-centimeter depth [1], attach a Luer-lock adapter [2], and verify the position by careful aspiration of the liquor [3].

2.9.1. Drainage being introduced
2.9.2. Adapter being attached
2.9.3. Liquid being aspirated 

2.10. Then carefully fix the drainage with sutures [1] and connect the drainage to the cerebrospinal fluid drainage system [2].

2.10.1. Suture(s) being placed
2.10.2. Drainage being connected

2.11. Next, expose the skull behind the left ear [1] and use a 6-millimeter drill attachment to carefully perform a drill hole trepanation of the skin [2].

2.11.1. Shot of exposed skull
2.11.2. Hole being drilled 

2.12. Introduce a second laser doppler probe directly into the brain [1] and use sutures to carefully fix the probe in place [2].

2.12.1. Probe being inserted
2.12.2. Probe being sutured

2.13. Connect the probe to the hard- and software to test the signal quality [1]. A stable signal with moderate pulsatility should be observed [2].

2.13.1. Talent connecting probe
2.13.2. SCREEN: To be provided by Authors: Shot of stable signal

2.14. Disconnect all of the probes [1] and, with the help of 4-5 Assistants, carefully place the animal in a supine position, taking care not to disturb the probes [2].

2.14.1. Talent disconnecting probe(s)
2.14.2. Talents moving pig Videographer: More Talent than pig in shot

2.15. Reconnect the probes [1] and check signal quality [2].

2.15.1. Talent reconnecting probe(s)
2.15.2. SCREEN: To be provided by Authors: Shot of stable signals

2.16. Then start continuous cerebrospinal fluid drainage with a target pressure of 10 millimeters of mercury and a drainage volume of 20 milliliters/hour [1].

2.16.1. Talent starting drainage 

3. Surgical Preparation

3.1. After performing a mini-laparotomy, increase the fraction of inspired oxygen to 1 [1] and administer 0.1 milligrams/kilogram of pancuronium intravenously [2].

3.1.1. WIDE: Talent increasing FiO2 Videographer: More Talent than pig in shot
3.1.2. Talent administering pancuronium Videographer: More Talent than pig in shot
[bookmark: _Hlk49075305]
3.2. Use electrocautery to perform a median sternotomy down to the sternum [1] and gently dissect the sternum from the surrounding tissue [2]. Perform retrosternal compress placement to prevent injuries [3].

3.2.1. Sternotomy being performed
3.2.2. Sternum being dissected
3.2.3. Compress being placed 

3.3. After stopping ventilation, divide the bone with an oscillating saw [1] and restart ventilation with a reduced fraction of inspired oxygen to 0.3 [2].

3.3.1. Bone being divided
3.3.2. Talent restarting ventilation/reducing FiO2

3.4.  Use electrocautery to reduce bleeding [1] and seal the sternum with bone wax [2].

3.4.1. Electrocautery being applied
3.4.2. Sternum being sealed

3.5. Carefully mobilize the apex of the left lung [1] and divide the left lateral part of the diaphragm to facilitate surgical exposure [2].

3.5.1. Apex being mobilized
3.5.2. Diaphragm being divided 

3.6. Gently retract the left lung to expose the descending aorta proximal to the celiac trunk [1] and divide the surrounding tissue [2-TXT].

3.6.1. Lung being retracted/aorta being exposed
3.6.2. Tissue being divided TEXT: Administer 7 mL/kg hydroxyethyl starch colloid for hemodynamic stabilization as necessary

3.7. Place an overhold around the descending aorta to ensure proper exposure [1] and attach a flow probe around the descending thoracic aorta [2].

3.7.1. Overhold being placed
3.7.2. Probe being attached

3.8. Then confirm the presence of a good quality signal [1-TXT] and attach a vessel loop around the descending aorta distal to the flow probe to mark the area of aortic cross clamping [2].

3.8.1. SCREEN: To be provided by Authors: Shot of stable signal TEXT: Apply contact gel to improve signal quality as necessary
3.8.2. Loop being attached

4. Hemodynamic Parameter Measurement 

4.1. To acquire a baseline measurement, administer volume-loading steps of 7 milliliters/kilogram of hydroxyethyl starch colloid over a period of 5 minutes per step [1-TXT] with 5 minutes of equilibration between each step until the increase in cardiac output is less than 15%. [2].

4.1.1. WIDE: Talent administering hydroxyethyl starch colloid Videographer: More Talent than pig in shot TEXT: M0
4.1.2. SCREEN: To be provided by Authors: Shot of cardiac output <15%
[bookmark: _Hlk49075290]
4.2. After completion of the hemodynamic optimization, repeat the measurements [1-TXT].

4.2.1. SCREEN: To be provided by Authors: M1 measurements being acquired TEXT: M1

4.3. Next, place an aortic clamp at the previously marked area on the supra-celiac aorta to induce ischemia-reperfusion in 1-, 2-, 5-, 10-, and 30-minute intervals for a total of 48 minutes [1].

4.3.1. Clamp being placed 

4.4. Continue aortic cross-clamping after each interval after a maximum of 5 minutes or after normalization of femoral artery flow [1].

4.4.1. Shot of normalized femoral artery flow

4.5. Perform manual inflow occlusion of the inferior vena cava to prevent blood pressure increases of greater than 100 millimeters of mercury mean arterial pressure [1-TXT] and repeat the measurements at the end of the 30-minute clamping interval prior to reperfusion [2-TXT].

4.5.1. Manual inflow occlusion being performed TEXT: Administer norepinephrine or epinephrine bolus inject to prevent ≤40 mmHg MAP as necessary
4.5.2. SCREEN: To be provided by Authors: Shot of measurements TEXT: M2

4.6. When the measurements have been obtained, gradually open the clamp to ensure hemodynamic stability [1-TXT] and administer 7 milliliters/kilogram of hydroxyethyl starch colloids and additional bolus injections of 10-20 micrograms of norepinephrine and/or epinephrine for stabilization [2].

4.6.1. Clamp being opened TEXT: Close clamp if blood pressure drops too quickly 
4.6.2. Hydroxyethyl starch colloids and/or bolus injection(s) being administered TEXT: Administer 2 mL/kg 8.4% NaHCO3 if pH <7.1

4.7. Adjust the respiratory rate to ensure normocapnia as necessary [1]. After 1 hour, repeat the measurements [2-TXT].

4.7.1. Talent adjusting respiratory rate
4.7.2. SCREEN: To be provided by Authors: Shot of measurements TEXT: M3

4.8. After obtaining the post-reperfusion measurements, repeat the volume-loading as demonstrated [1] and obtain another set of measurements [2].

4.8.1. Talent administering hydroxyethyl starch colloids Videographer: More Talent than pig in shot
4.8.2. SCREEN: To be provided by Authors: Shot of measurements TEXT: M4

4.9. Four and a half hours after the induction of ischemia-reperfusion, obtain the final set of measurements [1-TXT].

4.9.1. SCREEN: To be provided by Authors: Shot of measurements TEXT: M5




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.


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: 186. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
5. [bookmark: _Hlk27388131]Results: Representative Hemodynamic Changes During Ischemia and Reperfusion

5.1. Here examples of real-time spinal cord microcirculatory recordings [1] in combination with cerebral microcirculatory and macrohemodynamic recordings during aortic cross-clamping for ischemia induction [2] as well as during unclamping and reperfusion can be observed [3].

5.1.1. LAB MEDIA: Figures 3A and 3B
5.1.2. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Figure 3A
5.1.3. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Figure 3B

5.2. The disruption of the descending aortic flow [1] was followed by a marked decrease in spinal cord flux [2], while pressure in the ascending aortic increased [3].

5.2.1. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize last peak/beginning of flat line in Flow Descending Aorta data line in Figure 3A
5.2.2. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Spinal Cord Flux data line from last peak in Flow Descending Aorta data line to end of Spinal Cord Flux data line Figure 3A
5.2.3. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Pressure Ascending Aorta data line from last peak in Flow Descending Aorta data line to end of Pressure Ascending Aorta data line

5.3. Reperfusion led to opposite effects [1].

5.3.1.  LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Pressure Ascending Aorta, Flow Descending Aorta, and Spinal Cord Flux data lines from first peak of Flow Descending Aorta to end of graph

5.4. Statistical analysis of the macro- and microcirculatory parameters [1] indicate a marked reduction of spinal cord flux during ischemia [2].

5.4.1. LAB MEDIA: Table 1
5.4.2. LAB MEDIA: Table 1 Video Editor: please emphasize Spinal Cord Flux M2 data box

5.5. In contrast, cerebral flux markedly increased during ischemia, as indicated by the estimated marginal means and their confidence intervals [1]. This was accompanied by an increase in heart rate, arterial pressure, and systemic vascular resistance [2], whereas cardiac output and stroke volume decreased [3].

5.5.1. LAB MEDIA: Table 1 Video Editor: please emphasize Cerebral Flux M2 data box
5.5.2. LAB MEDIA: Table 1 Video Editor: please emphasize Arterial Pressure, Heart Rate, and Systemic Vascular Resistance M2 data boxes
5.5.3. LAB MEDIA: Table 1 Video Editor: please emphasize Cardiac Output and Stroke Volume M2 data boxes

5.6. Fluorescent microsphere analysis revealed a marked decrease in spinal cord microcirculatory blood flow in the lower spinal cord [1], while no significant change was observed in the upper spinal cord [2].

5.6.1. LAB MEDIA: Table 1 Video Editor: please emphasize Lower spinal cord M2 data box
5.6.2. LAB MEDIA: Table 1 Video Editor: please emphasize Upper spinal cord M2 data box

5.7. Reperfusion led to opposite effects [1].

5.7.1. LAB MEDIA: Table 1 Video Editor: please emphasize M3 and M4 data columns

5.8. Although there was a further decrease in cardiac output, stroke volume, and arterial pressure at the end of the protocol [1], the spinal cord flux and spinal cord microcirculatory blood flow were stable [2]. 

5.8.1. LAB MEDIA: Table 1 Video Editor: please emphasize Cardiac Output, Stroke Volume, and Arterial Pressure M5 data boxes
5.8.2. LAB MEDIA: Table 1 Video Editor: please emphasize Spinal Cord Flux and Spinal Cord Lower and Upper spinal cord M5 data boxes



Conclusion
6. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one statement.
· The 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 deliver the 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.
6.1. 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].
6.1.1. 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?
6.2. 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].
6.2.1. 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?
6.3. 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].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

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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