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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?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length
Number of Steps:  26
Number of Shots:  54

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Kelsey Muir /Frank W. Sellke: The research protocol aims to continue to refine our large animal model of chronic myocardial ischemia that replicate human disease and investigate novel and emerging therapies for ischemic heart disease.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:2.14
What technologies are currently used to advance research in your field?
1.2. Kelsey Muir: We utilize over two decades of refined surgical techniques and swine model to closely mimic human chronic myocardial ischemia, advanced techniques for perfusion and myocardial collateral assessment, and broad cardiac performance analysis.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:4.1
What research gap are you addressing with your protocol?
1.3. Kelsey Muir/Frank W. Sellke: The protocol addresses the lack of a consistent, clinically relevant large animal model that accurately replicates chronic myocardial ischemia for evaluating therapeutic interventions and understanding mechanistic determinants by which these therapies may provide cardioprotection.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:2.8

What advantage does your protocol offer compared to other techniques?
1.4. Clark Zheng: This protocol offers reproducible induction of myocardial ischemia, precise quantification of myocardial perfusion and collateralization, and integration with pressure-volume loops—providing a more physiologically relevant and translatable model than other approaches.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
What research questions will your laboratory focus on in the future?
1.5. Kelsey Muir: Future research will explore how cellular therapies and cardiometabolic therapies modulate inflammation, perfusion, and myocardial remodeling in chronic ischemia focusing on microvascular dysfunction, aiming to identify novel targets and optimize regenerative and metabolic interventions.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 


Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at Rhode Island Hospital and Brown University. Protocol # 23-08-0005. 



Protocol  
2. Thoracotomy-Based Approach for Ameroid Constrictor Placement in Porcine Models
Demonstrator: Kelsey Muir and Clark Zheng 

2.1. To begin, ensure that the swine receive daily doses of pre- and post-operative aspirin starting from the day before surgery to 5 day post-operatively [1]. 
2.1.1. WIDE: Talent administering aspirin to the pig. 
2.2. On the day of the surgery, position the anesthetized pig right side down [1] and extend its left forelimb [2]. Tie the left forelimb to the table [3-TXT]. 
2.2.1. Talent positioning the anesthetized pig right side down. TXT: Anesthesia: Telazol (4.4 mg/kg) and xylazine (2.2 mg/kg) injections (i.m)
2.2.2. Shot of the left forelimb being extended. 
2.2.3. Talent tying the left forelimb to the table. TXT: Tilt the right side of the table up
2.3. Swab the surgical site with 2% chlorohexidine scrub [1].  Then drape the incisional site with 4 small stick-on drapes and 1 large laparotomy drape [2]. 
2.3.1. Shot of the surgical site being swabbed with 2% chlorohexidine scrub.
2.3.2. Talent placing 4 small stick on drapes and 1 large laparotomy drape over the incisional site. 
2.4. Next, inject 2 percent lidocaine subcutaneously at the anticipated incision site [1]. Use a number 10 scalpel to make a 5-centimeter oblique incision beginning near the axillary skin fold and extending laterally through the second to third intercostal space [2].
2.4.1. Talent injecting lidocaine subcutaneously at the marked surgical site.
2.4.2. Talent making the oblique skin incision with a number 10 scalpel.
2.5. Using the same scalpel, extend the incision down through the muscle layer until the fascial layer is visible [1]. Now use electrocautery to achieve hemostasis of the skin and muscle [2]. Bluntly open the fascial plane in a superior direction until the clavicle is palpable [3].
2.5.1. Talent deepening the incision through the muscle layer to expose the fascia.
2.5.2. Talent applying electrocautery to cauterize bleeding from the incision site.
2.5.3. Talent using blunt dissection to open the fascia and palpating for the clavicle.
2.6. Palpate the rib spaces to identify the second rib space [1]. Then, score the intercostal muscle using electrocautery [2] and enter the pleural space with a large Kelley clamp [3].
2.6.1. Talent palpating along the rib cage to identify the correct intercostal space.
2.6.2. Talent scoring the intercostal muscle using electrocautery.
2.6.3. Talent inserting the Kelley clamp into the pleural cavity.
2.7. Use the electrocautery to extend the pleural opening medially and laterally [1] while guiding with a large Kelley clamp to protect the underlying lung and pericardium [2].
2.7.1. Talent carefully extending the incision medially and laterally. 
2.7.2. Shot of the large Kelly clamp in place. 
2.8. Next, insert a small Finochietto retractor to separate the ribs [1]. Place a wet gauze to retract the lung into the left pleural space, improving the view of the pericardium [2].
2.8.1. Talent placing the Finochietto retractor and gradually opening it to spread the ribs.
2.8.2. Talent placing wet gauze to gently push the lung away, revealing the pericardium.
2.9. Using Debakey forceps, tent up the pericardium [1]. Then make a small incision with Metzenbaum scissors [2]. 
2.9.1. Talent lifting the pericardium with Debakey forceps.
2.9.2. Talent making a small incision using scissors.
2.10. Extend the incision medially and laterally to expose the left atrial appendage [1], identifying and protecting the lung and phrenic nerve when cutting laterally [2].
2.10.1. Talent extending the incision carefully medially and laterally. 
2.10.2. Talent pointing to the lung and phrenic nerve
2.11. Tack up the pericardium using 3-0 (Three-oh) silk suture as needed [1].
2.11.1. Talent placing silk sutures to secure the pericardial edges.
2.12. Now, use a small Satinsky clamp to grasp a distal section of the left atrial appendage [1]. Ligate the appendage with a 0-silk tie [2]. Then retract it with a small hemostat to expose the left circumflex artery and the left anterior descending artery [3].
2.12.1. Talent clamping a distal section of the left atrial appendage. 
2.12.2. Talent ligating the distal part of the left atrial appendage.
2.12.3. Talent retracting the appendage with a hemostat to reveal the coronary arteries.
2.13. Once the vessels are exposed, switch to Gerald forceps [1].  Then make a small nick in the epicardial fat overlying the left circumflex artery near its origin from the left main coronary artery using Metzenbaum scissors [2].
2.13.1. Talent switching to Gerald forceps.
2.13.2. Talent use Metzenbaum scissors to expose the left circumflex artery.
2.14. Use a small right-angle clamp and peanut sponges held in Allis clamps to dissect around the left circumflex artery [1]. Once around the artery with the right angle, place a vessel loop around the artery and secure both ends with a small hemostat [2].
2.14.1. Talent dissecting carefully around the artery using clamps and sponges.
2.14.2. Talent placing and securing the vessel loop with a hemostat.
2.15. Administer 80 International Units per kilogram of heparin systemically to prevent thrombus formation [1].
2.15.1. Talent injecting heparin systemically using a syringe.

3. Myocardial Perfusion Mapping
Demonstrator: Kelsey Muir and Clark Zheng 
3.1. Instruct the assistant to gently retract the vessel loop to fully occlude the left circumflex artery [1]. Confirm occlusion by observing ST segment or T wave changes on the ECG monitor [2].
3.1.1. Talent instructing assistant and assistant retracting vessel loop.
3.1.2. Shot of the ECG monitor with changes in ST segment or T wave indicating occlusion.
3.2. During the first 30 seconds of occlusion, inject 5 milliliters of gold microspheres into the left atrial appendage using a 28-gauge needle [1]. At halfway through, pull back the syringe slightly [2] to check for blood flashback to confirm correct placement [3].
3.2.1. Talent injecting gold microspheres into the appendage.
3.2.2. Talent pulling back syringe.
3.2.3. CU: Shot of blood flashback. 
3.3. Use a peanut sponge to apply pressure to the injection site until hemostasis is achieved [1-TXT]. Continue retracting the vessel loop for the full 2 minutes while monitoring ECG for continued occlusion [2].
3.3.1. Talent applying pressure to the injection site with sponge. TXT: If bleeding persists, place figure of eight suture using 6-0 polypropylene suture
3.3.2. Shot of ECG showing occlusion trace changes. 
3.4. After 2 minutes and once ECG changes subside, place an ameroid constrictor around the proximal left circumflex artery [1-TXT]. Grasp the ameroid using either an Allis clamp or Kelly clamp for easier application, ensuring it is well-lubricated [2].
3.4.1. Talent placing the ameroid constrictor onto the proximal portion of the artery. TXT: Choose constrictor size between 2.0 and 2.75 mm
3.4.2. Talent gripping the lubricated ameroid with a clamp.
3.5. Have the assistant retract the dissected pocket using Gerald forceps or a peanut sponge to open the space [1]. Gently guide the ameroid through the keyhole onto the artery and confirm that the keyhole is rotated outward [2]. Confirm that the ameroid is placed as proximally as possible to ensure uniform ischemia [3].
3.5.1. Shot of assistant retracting the tissue pocket using instruments to expose the artery.
3.5.2. Talent positioning the ameroid through the keyhole and verifying orientation.
3.5.3. Talent visually confirming proximal placement of the ameroid constrictor.
3.6. Then remove the vessel loop [1]. Spray approximately 2 milliliters of topical nitroglycerin onto the artery to reduce vasospasm [2].
3.6.1. Talent removing the vessel loop.
3.6.2. Talent applying nitroglycerin spray over the artery.
3.7. Cut the tie on the atrial appendage and allow it to return to its natural position [1]. Then close the pericardium using a running 3-0 absorbable suture on a taper needle [2].
3.7.1. Talent cutting the silk tie and releasing the appendage back into position.
3.7.2. Talent suturing the pericardium in a continuous fashion.
3.8. After removing the wet gauze retracting the lung, inspect the area for any signs of injury [1]. Reapproximate the rib space using 0 Polydioxanone suture on a blunt tip needle [2].
3.8.1. Talent removing gauze and checking for damage or bleeding in the surrounding tissue.
3.8.2. Talent closing the rib space by placing sutures through intercostal muscles.
3.9. Close the muscular layer with a 3-0 absorbable suture [1]. Just before finishing the closure, insert a small red rubber catheter attached to suction into the pleural space [2]. As the final suture is tied, obtain a breath hold and have the assistant retract the red rubber out of the cavity [3].
3.9.1. Talent suturing the muscle layer.
3.9.2. Talent inserting the red rubber catheter connected to suction.
3.9.3. Shot of assistant removing the catheter during breath hold as the final suture is tied.
3.10. Now, close the subcutaneous layer with 3-0 absorbable suture [1]. Then, close the skin using a running subcuticular 4-0 Monocryl suture [2].
3.10.1. Talent closing the subcutaneous tissue with absorbable sutures.
3.10.2. Talent performing subcuticular closure with Monocryl suture.
3.11. Allow the swine to recover under the supervision of the veterinary team in a padded recovery cage with heat support [1].
3.11.1. Shot of Swine resting in a recovery cage with visible heat lamp overhead and a veterinary staff member monitoring the animal.
3.11.2. 

Results
4. Results 

4.1. Regional myocardial perfusion was quantified by measuring gold microsphere content normalized to tissue weight across multiple left ventricular sections [1].
4.1.1. LAB MEDIA: Table 1. 
4.2. Sections 3B and 4B had no detectable gold microspheres, indicating the most ischemic myocardial territories, corresponding to the left circumflex artery region [1]. Section 1A showed the highest gold content per gram of tissue, confirming it as the most perfused and least ischemic regions, consistent with the left anterior descending artery territory [2].
4.2.1. LAB MEDIA: Table 1. Video editor: Highlight the rows “3B” and “4B”
4.2.2. LAB MEDIA: Table 1. Video editor: Highlight the rows “1A”. 
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