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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.5., 2.6., 3.3., 3.4., 4.6.-4.12.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.10. – we perform a two-layer anastomosis with a finer suture (5-0 prolene) in the pulmonary artery to prevent tears and bleeding.
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Roberto V. P. Ribeiro:  It is important to evaluate new heart preservation strategies using a clinically relevant large-animal model for a reliable clinical translation [1]. 

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

1.2. Juglans S. Alvarez: The porcine animal model is considered one of the most similar to the human, making it an ideal platform for performing cardiac surgical research [1].

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


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care Committee (IACC) at University Health Network.
	


Section - Protocol
2. Donor Heart Procurement
2.1. After opening the pericardium of an anesthetized donor pig [1-TXT], have an assistant carefully retract the right ventricular outflow track inferiorly and the pulmonary artery to the left and carefully retract the aorta to the right to avoid direct lesions to the pulmonary artery [2]. 

2.1.1. WIDE: Talent opening pericardium Videographer: More Talent than pig in shot TEXT: Anesthesia: ketamine 20 mg/kg + midazolam 0.3 mg/kg + atropine 0.04 mg/kg + 1-3% isoflurane 
2.1.2. CU: Outflow track and pulmonary artery and aorta being retracted

2.2. Use the cautery to dissect the aortopulmonary space and clear the anterior aspect of the ascending aorta from the connective tissue [1].

2.2.1. CU: Aortopulmonary space being dissected/anterior aspect being cleared

2.3. After carefully retracting the right ventricular outflow tract, use a 4-0 prolene suture to place a purse-string stich on the proximal ascending aorta adventitia [1] and secure the suture with a tourniquet [2].

2.3.1. CU: Suture being placed
2.3.2. CU: Suture being secured with tourniquet Author comment: 2.3.1&2.3.2 are filmed together and combined

2.4. Insert the cardioplegia delivery cannula into the ascending aorta within the purse-string suture [1-TXT] and tighten the tourniquet to secure the cannula [2].

2.4.1. CU: Cannula being inserted TEXT: Administer 30,000 U heparin to for systemic anticoagulation
2.4.2. CU: Tourniquet being tightened Author comment: 2.4.1&2.4.2 are filmed together and combined

2.5. Next, open the left inferior pulmonary vein [1] and the superior and inferior venae cavae to ensure adequate cardiac venting [2] and place the aortic cross-clamp on the distal ascending aorta [3-TXT].

2.5.1. CU: Left inferior pulmonary vein being opened
2.5.2. CU: IVC being opened Author comment: 2.5.1&2.5.2 are filmed together and combined
2.5.3. CU: Cross-clamp being placed TEXT: Alternative: Open left atrial appendage and place suction to vent left ventricle

2.6. Initiate cardioplegia infusion, targeting an aortic root pressure of 80-100 millimeters of mercury [1], and apply a 0.9% sodium chloride ice slush to the thoracic cavity and over the organ [2].

2.6.1. CU: Cardioplegia infusion being initiated Author comment: 2.6.1 was filmed in one shot combined with 2.5.3
2.6.2. CU: Ice slush being applied

2.7. When the cardioplegia infusion is finished, proceed with a cardiectomy in a traditional manner [1], sectioning the aorta after the innominate artery and the pulmonary artery and at the bifurcation to ensure a sufficient length for the implant [2-TXT].

2.7.1. CU: Cardiectomy being performed
2.7.2. CU: Aorta and/or pulmonary artery being sectioned TEXT: Store harvested donor heart in organ bag containing ≥500 mL preservation solution at 4 °C

3. Cardiopulmonary Bypass (CPB)

3.1. To initiate a cardiopulmonary bypass, first use Metzenbaum and “right-angle” forceps [1] to dissect between the superior vena cava and the innominate artery and the inferior vena cava and pericardium of the anesthetized recipient animal [1]. 

3.1.1. WIDE: Talent dissecting vessels Videographer: More Talent than pig in shot
3.1.2. CU: Tissue being dissected

3.2. Individually encircle the superior and inferior venae cavae with an umbilical tape [1] and secure each tape with a tourniquet [2].

3.2.1. CU: 0 silk tie being placed around vessels Author comment: We used a 0 silk tie/suture for umbilical tape. 3.2.1&3.2.2 are filmed together and combined.
3.2.2. CU: 0 silk tie being secured

3.3. Use a 4-0 prolene suture to place two concentric purse-string sutures on the distal ascending aorta adventitia [1] and place purse-string sutures on the inferior and superior venae cavae at the level of the pericardial reflection [2].

3.3.1. CU: Sutures being placed on distal ascending aorta adventitia
3.3.2. CU: Sutures being placed onto vessels

3.4. Secure each suture with a tourniquet [1] and use the Seldinger technique to insert a 17-21 French arterial cannula into the aorta [2].

3.4.1. CU: Tourniquet(s) being placed. Author comment: Tourniquets were placed throughout the previous shots when each suture was placed on the vessel. Same procedure for all sutures.
3.4.2. CU: Aorta being cannulated. Author comment: Before cannulated, Seldinger technique involves placing a guidewire in the aorta to guide the cannula. The aorta was then palpated to confirm adequate guidewire position and then the cannula was inserted. These steps were all filmed, but may be shortened to include only cannula placement.

3.5. Use a 3/8-3/8 connector to connect the cannula to the arterial line of the bypass circuit [1-TXT].

3.5.1. MED: Talent connecting cannula to arterial line TEXT: Ensure complete deairing to avoid air embolism

3.6. Make a 5-millimeter incision at the center of the purse-string suture [1] and dilate the incision with a small angled instrument [2].

3.6.1. CU: Incision being made
3.6.2. CU: Incision being dilated Author comment: 3.6.1&3.6.2 are filmed together and combined

3.7. Using a 24-28 French right-angled, single-stage venous cannula, cannulate the superior and inferior venae cavae, directing the angle superiorly in the superior vena cava and inferiorly into the inferior vena cava away from the heart [1].

3.7.1. CU: Cannula being directed into at least one vessel Author comment: This was performed in the previous shot as a continuous video. It was filmed for the SVC and then for the IVC, so 2 shots of 3.6.1-3.7.1 are taken.

3.8. Tighten the tourniquet holding the purse-string suture to secure the cannula [1] and use a 3/8-3/8-1/2 Y connector to connect the cannulas to the venous line of the bypass circuit [2-TXT].

3.8.1. CU: Tourniquet being tightened  Author comment: Included in previous shot right after cannula was inserted.
3.8.2. MED: Talent connecting cannula to venous line TEXT: Ensure complete deairing to avoid air embolism

3.9. Then initiate the cardiopulmonary bypass [1-TXT].

3.9.1. MED: Talent initiating CPB TEXT: Adjust flowrate to maintain arterial pressure >50 mmHg Author comment: This was broken into 2 shots, A: shot of the heart and arterial/aortic cannula as the CPB is initiated (blood flow) and B: shot of the CPB machine with the pumps working.

4. Donor Heart Implantation and Graft Assessment

4.1. After cardiopulmonary bypass initiation, use a sharp dissection instrument and a right-angle to encircle the left hemiazygous vein [1] and ligate the vessel distally with an O Silk tie [2].

4.1.1. WIDE: Talent encircling vein Videographer: More Talent than pig in shot
4.1.2. CU: Vein being ligated

4.2. Cross-clamp the recipient aorta proximally to the arterial cannula [1] and snare both venae cavae with the previously placed O silk ties [2].

4.2.1. CU: Aorta being cross-clamped
4.2.2. CU: SVC being clamped proximal to the cannula to avoid blood flow to the chest cavity during implant
4.2.3. The recipient native heart cardiectomy was filmed and can be included if time permits.

4.3. Compare the left atrial cuff sizes of the donor and recipient [1] and modify each as necessary [2].

4.3.1. CU: Shot of donor and recipient cuffs
4.3.2. CU: At least one cuff being trimmed TEXT: i.e., shorten recipient left atrial appendage or open donor left atrial roof and appendage if needed  Author comment: 4.3.1&4.3.2 are combined. There was no trimming as it was not needed in this case.

4.4. Deliver the first cardioplegia dose to the donor heart using the previously placed cardioplegia cannula [1].

4.4.1. CU: Dose being delivered
Author comment: 4.5-4.12: The anastomosis was filmed continuously as it has to be done relatively quickly. The videographer and surgeon mention each step performed in the video as outlined here. For the video, this section can be relatively simple (i.e. first, anastomose the left atrium. Second, the right trium,. Thrid the PA. Last the Aorta. Video of the vessels and walls being measured and trimmed happen throughout the the filming. I am glad to watch it and help.
4.5. Next, use the standard biatrial anastomotic technique and an SH needle to place one 4-0 prolene suture at the junction between the left atrium and the right inferior margin of the inferior vena cava [1]. 

4.5.1. CU: Left atrium being sutured at junction 

4.6. Place another suture at 180 degrees from the first suture to connect the donor and recipient cuffs [3].

4.6.1. CU: Second left atrium suture being placed

4.7. Then complete the posterior and anterior wall anastomoses from the superior suture to the inferior suture [1].

4.7.1. CU: Anastomosis being completed

4.8. For the right atrium, open the donor right atrium from the appendage towards the inferior vena cava, creating a donor cuff that matches the recipient cuff size [1]. 

4.8.1. CU: Donor appendage being opened

4.9. Then, starting at the junction between inferior vena cava and right atrium, complete the interior wall anastomosis and then the lateral wall [2].

4.9.1. CU: Anastomosis being completed

4.10. For the pulmonary artery, trim the edges of both the recipient and donor pulmonary arteries to create matching sizes [1] and use a BB needle to place a 5-0 prolene suture at the left lateral wall, uniting the donor and recipient vessels, and another at the right lateral edge [2].

4.10.1. CU: Edge(s) being trimmed
4.10.2. CU: Suture being placed

4.11.  Then complete the inferior wall anastomosis and the anterior wall anastomosis [1].

4.11.1. CU: One anastomosis being completed

4.12. For the aorta, trim the edges as just demonstrated [1] and place a suture on the left lateral wall connecting the donor and recipient vessels [2]. Then complete the inferior wall and the anterior wall anastomosis before initiating a 60-minute reperfusion on the cardiopulmonary bypass [3].

4.12.1. CU: Edge being trimmed
4.12.2. CU: Suture(s) being placed
4.12.3. CU: Anastomosis being completed
4.12.4. Video of the beating heart after implant is complete (CU)

4.13. For functional assessment of the graft, place an umbilical tape around the inferior vena cava [1] and insert a pressure volume conductance catheter into the left ventricle through a small apical ventriculotomy to permit continuous measurements of the left ventricular pressure volume relations [2].

4.13.1. CU: 0 silk tie being placed around IVC Videographer: This step can be skipped for timing as necessary Author comment: We used a 0 silk tie/suture for umbilical tape. 4.13 was filmed in the beginning of the procedure, but can be included in the end.
4.13.1a [added shot]: 2-0 prolene suture being place in the apex to secure the PV catheter
4.13.2. CU: PV catheter being inserted into left ventricle Videographer: This step can be skipped for timing as necessary

4.14. Then obtain steady-state recordings to generate volume-dependent parameters [1] and occlude the inferior vena cava to obtain occlusion recordings in triplicate to generate volume-independent parameters [2].

4.14.1. LAB MEDIA: Figure 1A Steady graph Video Editor: Do not include if no 4.13.
4.14.2. LAB MEDIA: Figure 1A Occlusion graph Video Editor: Do not include if no 4.13.


Section – Results
5. Results: Representative Functional Graft Assessment 

5.1. Here representative results from pressure-volume relationships and echocardiographic parameters taken at baseline [1] and at 3 hours post-transplantation in a set of 5 experiments are shown [2].

5.1.1. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Baseline data column
5.1.2. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize 3 hours post-transplant data column

5.2. During “steady-state” assessments, volume-dependent parameters are recorded, such as the maximum and minimum rate of developed pressure [1].

5.2.1. LAB MEDIA: Figure 1A and 1B Steady graphs: JoVE Video Editor: please emphasize pink data lines

5.3. Volume-independent parameters are obtained by intermittent occlusion of the inferior vena cava, during which the volume of the left ventricle progressively decreases and the end-systolic and end-diastolic pressure-volume relationships are recorded [1].

5.3.1. LAB MEDIA: Figure 1A and 1B Occlusion graphs: JoVE Video Editor: please emphasize pink data lines

5.4. The preload recruitable stroke work data can be used to determine the relationship between the stroke work and the corresponding end-diastolic volume [1].

5.4.1. LAB MEDIA: Figure 1A and 1B PRSW graphs: JoVE Video Editor: please emphasize pink data points in both graphs

5.5. Various other metabolic parameters can also be measured with this model [1].

5.5.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize blue then red data line



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. [bookmark: _GoBack]Frank Yu: This procedure requires at least one trained surgeon and approximately 5 practice experiments to optimize the protocol for each research group [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Mitchell B. Adamson: The porcine heart is fragile, friable, and especially sensitive to ischemia and manipulation, being prone to tears. It is important to revise all anastomoses and to ensure no bleeding [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: This statement can be skipped for timing as necessary
6.3. Roberto V. P. Ribeiro: This protocol can help in the development of new myocardial preservation strategies to decrease ischemia-reperfusion injury and to prevent primary graft failure [1]. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: This statement can be skipped for timing as necessary
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