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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 something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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 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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Same building, one floor above/below one another


Current Protocol Length

Number of Steps:  22
Number of Shots:  59

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Rei Ukita: This protocol is a large animal model for studying right ventricular adaptation and failure. This model is vital for developing RV-targeted therapeutics to treat pulmonary hypertension.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll 3.1.2.

1.2. Rei Ukita: The model progressively increases the RV afterload, which in turn can be used to titrate RV adaptation. No previous large animal models have this degree of control over RV phenotype.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 3.3.2.


Introduction of Demonstrator on Camera

1.3. Rei Ukita: Demonstrating the surgical procedure will be Matthew Bacchetta, the laboratory director, and the lab’s surgical fellows John Stokes, Kelly Wu, and Yatrik Patel. The pulmonary artery banding will be demonstrated by me.
  
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) at Vanderbilt University Medical Center. The described procedures were conducted in accordance with the US National Research Council’s Guide for the Care and Use of Laboratory Animals, 8th edition


Protocol

2. Operative Procedure
2.1. After anesthetization, begin by shaving the surgical field from the sheep’s neck to its upper abdomen [1]. Clean the surgical field of dirt and other contaminants using soap or a scrub brush [2]. Prep the neck and the chest with chlorhexidine or betadine solution [3] and drape the surgical field in a sterile fashion [4].
2.1.1. WIDE: Establishing shot of the talent shaving the surgical field. TEXT: 2.2–5 mg/kg tiletamine/zolazepam intramuscularly and 1%–3% of isoflurane mixed with 80%–100% of oxygen 
2.1.2. Talent cleaning the surgical field.
2.1.3. Talent prepping the neck and the chest with chlorhexidine/betadine solution.
2.1.4. Talent draping the surgical field in a sterile fashion.

2.2. To obtain mediastinal exposure, perform a muscle-sparing mini-thoracotomy at the left fourth intercostal space with incision length less than 8 centimeters [1]. Videographer: This step is important!
2.2.1. Talent performing the mini-thoracotomy.

2.3. Use a small or medium Finochietto retractor to separate the ribs [1] and a Tuffier retractor to sit perpendicular to the Finochietto within the intercostal space, which will retract the soft tissue within the intercostal space, improving exposure [2-TXT].
2.3.1. Talent separating the ribs using a Finochietto retractor.
2.3.2. Talent retracting the soft tissue using a Tuffier retractor. TEXT: 5 cm retractor blade

2.4. Without injuring the phrenic nerve, incise the pericardium anterior to it [1] and create a pericardial well with 2-0 silk sutures to expose the main pulmonary artery and right ventricle [2]. Identify the left atrial appendage within the exposure as a landmark for the level of the pulmonary artery bifurcation [3].
2.4.1. Talent incising the pericardium.
2.4.2. Talent creating a pericardial well to expose the main pulmonary artery and right ventricle.
2.4.3. Talent locating the left atrial appendage.

2.5. Dissect around the main pulmonary artery [1] and isolate it with an umbilical tape [2]. Ensure adequate posterior dissection for the eventual occluder placement and pulmonary artery flow probe as distal as possible on the main pulmonary artery [3].

2.5.1. Talent dissecting around the main pulmonary artery.
2.5.2. Talent isolating the pulmonary artery with an umbilical tape.
2.5.3. Talent ensuring if posterior dissection is adequate.

2.6. Perform intra-pericardial dissection of the left pulmonary artery [1] and encircle with an umbilical tape [2]. Place a heavy-duty silicone vascular occluder around the main pulmonary artery [3] and adjust the occluder size based on the pulmonary artery diameter, ensuring a snug fit [4]. Videographer: This step is important!

2.6.1. Talent performing the intra-pericardial dissection.
2.6.2. Talent encircling the left pulmonary artery with umbilical tape.
2.6.3. Talent placing the occluder around the main pulmonary artery.
2.6.4. Talent adjusting the occluder size.

2.7. Using a 0-silk suture on a Keith needle, secure the ends of the vascular occluder together with a U stitch [1]. Once secured around the main pulmonary artery, slide the occluder distally along the main pulmonary artery [2].

2.7.1. Talent securing the ends of the vascular occluder together using a U stitch.
2.7.2. Talent sliding the occluder distally along the main pulmonary artery.

2.8. Encircle the proximal main pulmonary artery with a half-inch Penrose drain to facilitate dissection and reserve space to place a flow probe at subsequent re-operative surgery [1]. Trim the Penrose drain to fit loosely around the pulmonary artery [2] and secure the Penrose to itself with a running 4-0 Prolene suture [3].

2.8.1. Talent encircling the main pulmonary artery with the Penrose drain.
2.8.2. Talent trimming the Penrose drain.
2.8.3. Talent securing the Penrose with a running 4-0 Prolene suture.

2.9. To establish a right ventricular pressure line, start by placing a 5-0 monofilament, nonabsorbable polypropylene purse-string suture with pledgets surrounding the selected location [1] and seat a vascular snare [2].

2.9.1. Talent placing the 5-0 monofilament, nonabsorbable polypropylene purse-string suture.
2.9.2. Talent seating the vascular snare.
2.10. Prepare the right ventricular pressure line by cutting off the male end of a sterile 36-inch pressure tubing at a 30-degree angle to facilitate insertion through the myocardium [1], then use a 2-0 silk tie to mark the pressure line at an optimal depth for placement within the right ventricle [2].

2.10.1. Talent cutting off the male end of the pressure tubing.
2.10.2. Talent marking the pressure line using a 2-0 silk tie.

2.11. Using an 11-blade scalpel, make a small cardiotomy in the right ventricular outflow tract, or RVOT, free wall within the previously placed purse-string suture [1]. Control the bleeding with manual pressure or by tightening the snare on the purse-string suture [2].

2.11.1. Talent making a small cardiotomy in the RVOT free wall.
2.11.2. Talent controlling the bleeding.

2.12. Insert and secure the cut end of the pressure tubing into the RVOT [1]. Tie down the purse-string [2], then secure the purse-string to the pressure tubing to secure the pressure line [3]. Extend the RVOT tubing by connecting an additional pressure tubing to the RVOT pressure line [4]. Videographer: This step is important!

2.12.1. Talent inserting the cut end of the pressure tubing into the RVOT and securing it.
2.12.2. Talent tying down the purse-string.
2.12.3. Talent securing the pressure line.
2.12.4. Talent extending the RVOT tubing.

2.13. Then, handoff the additional pressure tubing to a non-sterile designee to connect the tubing to a pressure transducer [1] and monitor for the measurement of the baseline right ventricular pressure [2]. Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18864603

2.13.1. Non-sterile designee connecting the tubing to a pressure transducer.
1.1.1. SCREEN: Monitoring the measurement of the baseline right ventricular pressure. Videographer: Please film the screen as backup for all SCREEN shots

2.14. Carefully dissect around the left pulmonary artery [1]. Encircle the left pulmonary artery with umbilical tape, tying it down to ligate it [2]. Increase the minute ventilation to compensate for the increased dead-space ventilation created upon ligation to mitigate acidosis [3].

2.14.1. Talent dissecting around the left pulmonary artery.
2.14.2. Talent encircling and tying down the left pulmonary artery.
2.14.3. Talent increasing the minute ventilation.

2.15. Bring the RVOT pressure line and pulmonary artery occluder tubing out of the chest one intercostal space below the thoracotomy incision [1]. To mark sites for indwelling ports, form two subdermal pockets along the fascial layer on the left dorsum of the sheep as far posteriorly toward the spine as feasible within the sterile field [2]. Videographer: This step is important!

2.15.1. Talent bringing the RVOT pressure line and pulmonary artery occluder tubing out of the chest.
2.15.2. Talent forming two subdermal pockets along the fascial layer.

2.16. [bookmark: _Hlk72322870]Use a chest tube puller to tunnel the RVOT pressure line and occluder tubing from the chest incision out to the left dorsum port sites [1]. Secure both the occluder tubing and right ventricular pressure line to the port’s barb connections [2]. Anchor the occluder and pressure tubing around the port connectors with additional ties [3].

2.16.1. Talent tunneling the RVOT pressure line and occluder tubing to the left dorsum port sites.
2.16.2. Talent securing the occluder tubing and right ventricular pressure line.
2.16.3. Talent anchoring the occluder and pressure tubing.

2.17. To prevent port migration, anchor the ports in three locations around their rims to the underlying fascia with 3-0 polypropylene sutures [1]. Reapproximate the subcutaneous tissue, dermis, and skin in layers with polyglactin 910 sutures [2]. Flush the RVOT port with 5 milliliters of heparin sodium [3-TXT].

2.17.1. Talent anchoring the ports around their rims to the underlying fascia.
2.17.2. Talent reapproximating the subcutaneous tissue, dermis, and skin in layers.
2.17.3. Talent flushing the RVOT port with heparin sodium. TEXT: 1000 IU/mL, 5000 units

2.18. Close the thoracotomy with figure-of-eight, number 2 polyglactin 910 sutures [1]. Then, close the pectoralis muscle layer with a running  number 0 polyglactin 910 [2]. Finally, close the subcutaneous tissue in layers of running  number 2-0 polyglactin 910 sutures [3] and staple the skin [4].

2.18.1. Talent closing the thoracotomy.
2.18.2. Talent closing the pectoralis muscle layer.
2.18.3. Talent closing the subcutaneous tissue.
2.18.4. Talent stapling the skin.

3.  Chronic PA Banding (9-10 Weeks)

3.1. Prepare two pressure transducers for monitoring right ventricular and occluder cuff pressures [1]. After the animal is mildly restrained, insert the Huber needle from the right ventricular pressure transducer to the right ventricular port [2]. 

3.1.1. Talent preparing the two pressure transducers.
3.1.2. Talent inserting the Huber needle into the right ventricular port.

3.2. Attach a 5-milliliter syringe to the three-way stopcock [1] and attempt to draw blood back into the syringe from the right ventricular port [2]. Once the right ventricular pressure line is established, connect the Huber needle from the pulmonary artery cuff transducer [3].

3.2.1. Talent attaching the syringe to the three-way stopcock.
3.2.2. Talent attempting to draw blood back into the syringe.
3.2.3. Talent connecting the Huber needle from the pulmonary artery cuff transducer.


3.3. Capture the starting values of right ventricular and pulmonary artery cuff pressures, noting any drastic changes from previous readings [1]. Slowly inject 3 percent hypertonic saline into the occluder port while paying attention to right ventricular and cuff pressures [2]. Videographer: This step is important!

3.3.1. SCREEN: Capturing the starting values of right ventricular and pulmonary artery cuff pressures. Videographer: Please film the screen as backup for all SCREEN shots
3.3.2. Talent slowly injecting 3 percent hypertonic saline into the occluder port.

3.4. Once the PA cuff is inflated to the desired amount, remove the Huber needle from the cuff port [1]. Flush the right ventricular port with 10 milliliters of saline [2]. Then, flush the port with 5 milliliters of 1000 Units per milliliter of heparin sodium [3].

3.4.1. Talent removing the Huber needle from the cuff port
3.4.2. Talent flushing the ventricular port with saline.
3.4.3. Talent flushing the port with heparin sodium. 

Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18864603


Results
4. Results: Left Pulmonary Artery Ligation and Progressive Main Pulmonary Artery Banding in Sheep
4.1. Among the 12 sheep, the mean pulmonary artery cuff pressure increased with an increase in time from the first to the ninth week [1].
4.1.1. LAB MEDIA: Figure 4. Video Editor: Emphasize an increase in pressure with an arrow along the x-axis.

4.2. Faster pulmonary artery banding led to a more rapid decline in venous oxygen saturation [1]. In contrast, those that experienced a more gradual pulmonary artery banding strategy maintained a physiologic range of venous oxygen saturation between 70 and 80 percent [2].

4.2.1. LAB MEDIA: Figure 4. Video Editor: Emphasize the blue dots corresponding to Week 6 and 7 on the x-axis.
4.2.2. LAB MEDIA: Figure 4. Video Editor: Emphasize the blue dots corresponding to Week 8 and 9 on the x-axis.





Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Rei Ukita: By carefully tracking the change in cuff pressure over time, you can titrate the right ventricular response to the increasing afterload to yield different phenotypes. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 3.3.1.
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