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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?  N

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. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?	N   
 

Protocol Length
Number of Shots: 49


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Xiaoshun He: Ischemia‐reperfusion injury is considered an inevitable component of organ transplantation, compromising outcomes. To avoid this injury, we have developed a protocol based on the concept of ischemia‐free organ transplantation [1].

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

REQUIRED: 

1.2. Xiaoshun He: Using this novel technology, graft injuries are minimized and outcomes are optimized. In addition, more extended criteria donor organs can be utilized and the organ donor pool can be expanded [1].

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

Introduction of Demonstrator on Camera

1.3. Zhiyong Guo: Demonstrating the procedure will be Qiangzhao, an associate professor, and Linhe Wang, a PhD student from my laboratory [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 human subjects have been approved by the Institutional Review Board (IRB) at The First Affiliated Hospital, Sun Yat-sen University.


Protocol	Comment by Bridget Colvin: Authors: As your script was overlength, we have removed the device setup demonstration from the script (it will still be included in the manuscript) to leave time for the more technically difficult and interesting steps of your non-ischemic donor organ harvest and transplant procedure.

2. Ischemia-Free Donor Liver Procurement 

2.1. To procure the liver, make a vertical abdominal cruciate incision from the sternal notch to the symphysis pubis [1] and a transverse incision laterally to both flanks at the level of the umbilicus [2].

2.1.1. WIDE: Talent making vertical incision Videographer: Avoid Patient face in shot
2.1.2. Tranverse, lateral incision being made

2.2. If the lung or heart is also needed, perform a sternotomy, using a large C-shaped retractor to provide exposure [1].

2.2.1. Retractor being placed, sternotomy being performed Authors: If you do not plan to demonstrate this step, please remove

2.3. Perform a detailed inspection of the abdominal viscera [1] and obtain a liver biopsy specimen for histological observation and clinical research [2].

2.3.1. Shot of viscera/viscera being inspected
2.3.2. Biopsy being obtained

2.4. Mobilize the liver with a precision technique [1] and place a cannula in the common bile duct for bile drainage [2].

2.4.1. Liver being mobilized
2.4.2. Cannula being placed

2.5. Ligate the cystic duct [1] and cut a 3-5-millimeter full-circumference tissue sample from the end of the common bile duct for histological observation and clinical research [2].

2.5.1. Duct being ligated
2.5.2. Sample being cut

2.6. [bookmark: _Hlk45541776]After dissecting the celiac, gastroduodenal, and splenic arteries, IVC, and portal vein [1-TXT], insert an 8-12 French arterial cannula into the gastroduodenal or splenic artery, taking care that there is no interruption of the arterial supply from the celiac artery to the liver [2]. 

2.6.1. Vessels being dissected Videographer: Important step TEXT: IVC: inferior vena cava
2.6.2. Cannula being inserted Videographer: Important step

2.7. Harvest a 3-centimeter-long right external iliac vein [1] and anastomose the vessel to the portal vein in end-to-side fashion with partial blockage of the portal vein [2].

2.7.1. Talent harvesting vein Videographer: Important step
2.7.2. Vessel being anastomosed Videographer: Important step
[bookmark: _Hlk45541811]
2.8. After placing a 32-34 French caval cannula in the IHIVC (I-H-I-V-C) for outflow to the organ reservoir of the device [1-TXT], completely insert a straight 24-French cannula connected to the portal vein perfusion line into the portal vein via the anastomosed interposition vein [2].

2.8.1. Cannula being placed Videographer: Important/difficult step TEXT: IHIVC: infrahepatic IVC
2.8.2. Cannula being inserted Videographer: Important/difficult step

2.9. After blocking the SHIVC (S-H-I-V-C) to block the venous drainage to the right atrium [1-TXT], connect the arterial cannula to the hepatic artery perfusion line of the perfusion device [2] and start normothermic machine perfusion to establish the circuit in situ [3].

2.9.1. SHIVC being blocked Videographer: Important step TEXT: SHIVC: suprahepatic IVC 
2.9.2. Talent connecting cannula to perfusion line
2.9.3. Talent starting perfusion

2.10. Immediately harvest the liver after staring the perfusion, placing the organ into the organ reservoir under continuous normothermic machine perfusion [1], and cold-flush the kidneys via the cannula in the abdominal aorta [2-TXT].

2.10.1. Talent placing liver into reservoir TEXT: See text for perfusion device setup details
2.10.2. Kidney(s) being flushed

2.11. Then remove the caval cannula from the liver [1] and continue normothermic machine perfusion of the graft while the kidneys are procured according to standard protocols [2-TXT].

2.11.1. Cannula being removed
2.11.2. Graft being perfused TEXT: Cover exposed graft surface with wet sterile gauze

3. Ischemia-Free Donor Liver Preservation 

3.1. For ischemia-free donor liver preservation, set the portal vein perfusion pressure to 6-10 millimeters of mercury with a targeted flow rate higher than 500 milliliters/minutes [1] and set the hepatic artery pressure to 50-60 millimeters of mercury with a targeted flow rate higher than 150 milliliters/minute [2-TXT].	Comment by Bridget Colvin: Authors: The liver will have just been placed into the reservoir in step 3.10.1. and does not need to be demonstrated being placed into the reservoir again.

3.1.1. WIDE: Talent setting PV pressure
3.1.2. Talent setting HA pressure TEXT: Monitor perfusion parameter stability throughout NMP

3.2. Under continuous normothermic machine perfusion, remove redundant tissue from the liver and blood vessels [1] and transiently block the overall IVC to allow examination of the SHIVC and IHIVC for leaks [2].

3.2.1. Tissue being removed
3.2.2. IVC being blocked/SHIVC and IHIVC being checked for leaks

3.3. Collect the bile tubing into a 15-milliliter collection container [1] and place the opening of the bile drain below the liver to allow the bile to run out freely [2].

3.3.1. Tubing being collected
3.3.2. Drain being placed below liver/bile running out freely

3.4. Record the amount of bile production [1] and monitor the biochemical parameters every 30 minutes [2].

3.4.1. Shot of bile volume against tubing markers to show volume
3.4.2. Talent monitoring parameters

3.5. Obtain a 0.5-milliliter perfusion sample for blood gas analysis every 10-20 minutes and a 3-milliliter sample every 30 minutes for liver function tests [1].

3.5.1. Talent collecting sample

4. Ischemia-Free Donor Liver Implantation 

4.1. For ischemia-free donor liver implantation, resect the recipient’s diseased liver according to standard protocols [1] and use a 32-34 French caval cannula to recannulate the donor IHIVC under continuous normothermic machine perfusion [2].

4.1.1. WIDE: Talent resecting liver
4.1.2. IHIVC being cannulated

4.2. Use a clamp to block the SHIVC [1] and replace the diseased liver with the donor liver [2].

4.2.1. SHIIVC being blocked
4.2.2. Talent placing liver into abdominal cavity

4.3. Use 3-0 non absorbable polypropylene sutures to suture the donor SHIVC to the recipient counterparts with a bi-caval technique [1] and use 5-0 and 7-0 non-absorbable polypropylene sutures, respectively, to suture the donor portal vein and hepatic artery to the recipient’s counterparts in an end-to-end fashion [2].

4.3.1. SHIVC being sutured Videographer: Important/difficult step
4.3.2. PV and/or HA being sutured Videographer: Important/difficult step

4.4. After collecting liver and common bile duct biopsy specimens [1], release the clamps on the portal vein and hepatic artery to re-establish the native dual blood supply to the liver while stopping the perfusion [2].

4.4.1. Specimen(s) being collected Videographer: Important step
4.4.2. Clamp(s) being released/perfusion stopping Videographer: Important step

4.5. Flush out approximately 200 milliliters of perfusate within the liver from the cannula within the IHIVC [1] and release of the clamp on the SHIVC [2-TXT]. Obtain another 8 milliliter perfusate sample for microbial culture [3].

4.5.1. Perfusate within the liver being flushed out
4.5.2. Clamp being released TEXT: End of anhepatic phase
4.5.3. Sample being collected

4.6. Remove the cannulas to allow ligation of the splenic artery and interposition vein [1].

4.6.1. Cannulas being removed 

4.7. Withdraw the cannula in the IHIVC [1] and anastomose the donor IHIVC to the recipient IHIVC [2-TXT]. 

4.7.1. Cannula being withdrawn
4.7.2. Donor IHIVC being anastomosed to recipient IHIVC TEXT: Alternative ligate vessels

4.8. Withdraw the biliary draining tube [1] to allow anastomosis of the donor common bile duct to the recipient common bile duct with end-to-end fashion [2].

4.8.1. Biliary draining tube being withdrawn
4.8.2. Donor common bile duct being anastomosed to recipient common bile duct

4.9. After meticulous hemostasis, collect liver and common bile duct biopsy specimens [1] and close the abdominal wall according to standard protocols [2].

4.9.1. Specimen(s) being collected
4.9.2. Muscle being sutured






Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.6.-2.9., 4.3., 4.4.

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.
2.8., 4.3.


Results
5. [bookmark: _Hlk27388131]Results: Representative Ischemia-Free Liver Hemodynamics

5.1. In April 2018, a 66-year-old male donor with brain death was not considered by local transplant centers because of the high risk of graft loss in such donors [1]. 

5.1.1. LAB MEDIA: Figure 1A

5.2. [bookmark: _Hlk50305913]The reasons for discarding the liver at the time of procurement were older age and macroscopic appearance of moderate firmness [1], round liver edges [2], and suboptimal liver graft perfusion along with major donor comorbidities [3].

5.2.1. LAB MEDIA: Figure 1A
5.2.2. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize round liver edges in Figure 1B
5.2.3. LAB MEDIA: Figures 1A and 1B 

5.3. Four hours after normothermic perfusion as demonstrated, the quality of the graft was assessed macroscopically [1].

5.3.1. LAB MEDIA: Figure 1C 

5.4. Stable liver hemodynamics were observed [1], as evidenced by minimal changes in arterial and portal flow [2] and blood gas analysis revealed a continuous oxygen saturation of 100% [3].

5.4.1. LAB MEDIA: Figure 2A 
5.4.2. LAB MEDIA: Figure 2A Video Editor: please emphasize data lines
5.4.3. LAB MEDIA: Figure 2B Video Editor: please emphasize blue data line

5.5. Notably [1], the perfusate maintained a physiological pH during the entire perfusion process [2], while the lactate levels decreased rapidly [3], reaching normal levels at 2.5 hours of normothermic machine perfusion [4].

5.5.1. LAB MEDIA: Figure 2C
5.5.2. LAB MEDIA: Figure 2C Video Editor: please emphasize blue data line
5.5.3. LAB MEDIA: Figure 2C Video Editor: please emphasize red data line
5.5.4. LAB MEDIA: Figure 2C Video Editor: please circle/otherwise indicate red data line from 2.5 h to end of graph

5.6. An increase in the quantities of total bilirubin [1] represented an improvement in the quality of the bile produced during the perfusion process [2].

5.6.1. LAB MEDIA: Figure 2D Video Editor: please emphasize bile in bottom of tubes
5.6.2. LAB MEDIA: Figure 2D





Conclusion
6. Conclusion Interview Statements
6.1. Xiaoshun He: The advantages of our procedure are its utilization of the natural splenic and gastroduodenal arteries and an artificial interposition vein to maintain dual perfusion of the liver during both organ procurement and implantation [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.6.-2.9., 4.3., 4.4.)
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