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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?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
5.1-16, 6.1-6	Comment by Poornima  G: Authors: Please indicate the shot numbers as per the script below. 
Example: shot 2.4.1, 3.2.1
Please let me know this via email.

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


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No  



Current Protocol Length
Number of Steps: 18
Number of Shots: 30 

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

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Hidenobu Kojima: In this article, we provide detailed techniques and tips for the reconstruction of the SHIVC and IHIVC.
1.1.1. [bookmark: _Hlk215175963][bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What are the current experimental challenges?
1.2. Hidenobu Kojima: Although mouse orthotopic liver transplantation is a useful model for investigating the mechanisms in transplant research, technical challenges of this procedure restrict its feasibility.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:

What research gap are you addressing with your protocol?
1.3. Hidenobu Kojima: Vascular reconstruction, especially SHIVC anastomosis, is a crucial skill for successful mouse liver transplantation.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How will your findings advance research in your field?
1.4. Hidenobu Kojima: We believe that this article will help the successful mouse liver transplantation and will facilitate further advances in the field of liver transplant research to improve patient outcomes.
1.4.1. 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 Kyoto University Animal Experimentation Committee 


Protocol  
2. Reconstruction of the Suprahepatic Inferior Vena Cava (IVC) in the Recipient
Demonstrator: Hidenobu Kojima 

[bookmark: _Hlk201588971][bookmark: _Hlk201652287]NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary reviewers.
•	If lifting the animal by the tail, hold it close to the tail base, not far from it.
•	Shave 150% of the area surrounding a surgical site (preferably using a depilatory cream). Ensure that there are no skin injuries and no fur in the surgical field.
•	Prep the surgical site with both iodine-based scrubs and alcohol.
•	Use sterile gloves only for surgery (not examination or non-sterile gloves).
•	Make skin incisions with a surgical blade, not scissors.
•	Avoid using silk thread for closing skin incisions in survival surgeries.

2.1. To begin, position the recipient animal supine for the procedure and make a midline incision [1-TXT]. Encircle the suprahepatic IVC with 4-0 (4-oh) silk to retract the liver downward [2-TXT].
2.1.1. WIDE: Talent making a midline incision on the supine lying anesthetized animal. TXT: Anesthesia: Induction: 3% Isoflurane
2.1.2. Talent looping 4-0 silk around the suprahepatic IVC and gently retracting the liver downward. TXT: IVC: Inferior Vena Cava  

2.2. Using a microserrefine, clamp the infrahepatic IVC above the right renal vein [1-TXT] and clamp the portal vein using a Pean forceps [2].
2.2.1. Talent placing the microserrefine and clamping the infrahepatic inferior vena cava above the right renal vein. TXT: Anesthesia: Reduce to 0.3 - 0.5% Isoflurane
2.2.2. Talent applying a Pean forceps to clamp the portal vein.

2.3. Then, clamp the suprahepatic IVC together with the diaphragm using a bulldog clamp while retracting the liver downward [1].
2.3.1. Talent applying a bulldog clamp on the SHIVC and diaphragm while gently pulling the liver downward.

2.4. Using fine scissors, cut the anterior wall of the suprahepatic IVC [1] and then cut the posterior wall [2].
2.4.1. Talent carefully cutting the anterior wall of the SHIVC.
2.4.2. Talent proceeding to cut the posterior wall of the SHIVC.

2.5. After closely dissecting the portal vein and infrahepatic IVC near the recipient’s liver [1], remove the liver from the recipient [2].
2.5.1. Talent delicately dissecting the portal vein and infrahepatic inferior vena cava adjacent to the liver.
2.5.2. Talent removing the liver from the recipient’s abdominal cavity.

2.6. Next, place the prepared liver graft into the abdominal cavity of the recipient [1] and position it appropriately [2].
2.6.1. Talent placing the prepared liver graft into the abdominal cavity.
2.6.2. Talent adjusting the position of the liver graft for proper alignment.

2.7. Place and ligate a stay suture on the right end of the suprahepatic IVC [1], and hold it with a bulldog clamp to pull the suture toward the ventral side of the recipient [2].
2.7.1. Talent placing and tying a stay suture on the right end of the SHIVC.
2.7.2. Talent attaching a bulldog clamp to the stay suture and pulling it toward the ventral side.

2.8. Now, position and ligate a stay suture on the left end of the suprahepatic IVC [1].
2.8.1. Talent tying a stay suture at the left end of the SHIVC.

2.9. Begin continuous suturing with an intraluminal method on the posterior wall of the suprahepatic IVC, starting from the left side [1]. Upon reaching the right end of the posterior wall of the suprahepatic IVC, rotate the operating table 90 degrees counterclockwise [2-TXT].
2.9.1. Talent performing continuous intraluminal suturing on the posterior wall of the SHIVC, beginning from the left side.
2.9.2. Talent rotating the operating table 90 degrees counterclockwise to adjust positioning for suturing. TXT: Rotate the operating table 90° clockwise for left-handed surgeons

2.10. Continue the suture using an over-and-over technique on the anterior wall of the suprahepatic IVC, beginning from the right side [1-TXT].
2.10.1. Talent performing an over-and-over suture on the anterior wall of the SHIVC, starting from the right side. TXT: ~6 - 8 stitches for the posterior wall; 8 - 10 stitches for the anterior wall

2.11. After flushing out the air from the suprahepatic IVC [1], ligate the continuous suture with the stay suture on the left side of the suprahepatic IVC [2].
2.11.1. Talent flushing air from the SHIVC using gentle saline irrigation.
2.11.2. Talent tying the continuous suture together with the stay suture on the left side of the SHIVC.

2.12. Rotate the operating table 90 degrees clockwise to return the recipient to the original position [1].
2.12.1. Talent rotating the operating table 90 degrees clockwise to restore the initial surgical position.

2.13. Once the portal vein reconstruction and reperfusion are complete [1], unclamp the suprahepatic IVC to restore blood flow [2].
2.13.1. Shot of the animal after reperfusion.
2.13.2. Talent releasing the bulldog clamp from the SHIVC to allow blood flow.


3. Reconstruction of the Infrahepatic IVC in the Recipient

3.1. Place and ligate stay sutures with 10-0 (10-oh) nylon on both ends of the infrahepatic IVC [1] and hold the stay sutures with bulldog clamps and pull them laterally so that the infrahepatic IVC stump becomes wide and straight [2].
3.1.1. Talent tying 10-0 nylon stay sutures on both ends of the IHIVC.
3.1.2. Talent attaching bulldog clamps to the stay sutures and gently pulling both sides to straighten the IHIVC stump.

3.2. Begin continuous suturing with an intraluminal method on the left side of the posterior wall of the infrahepatic IVC [1].
3.2.1. Shot of the needle entering the left side of the posterior wall as continuous intraluminal suturing begins.

3.3. After reaching the right side [1], continue suturing with an over-and-over technique on the anterior wall from the right side of the recipient [2].
3.3.1. Talent finishing the posterior wall suturing on the right side.
3.3.2. Talent performing over-and-over suturing along the anterior wall of the IHIVC.

3.4. Now, flush out the air from the infrahepatic IVC using gentle saline irrigation [1].
3.4.1. Talent flushing the IHIVC with saline to remove trapped air.

3.5. Finally, unclamp the infrahepatic IVC clips, first from the graft side [1] and then from the recipient side [2].
3.5.1. Talent releasing the clamp from the graft side of the IHIVC.
3.5.2. Talent releasing the clamp from the recipient side of the IHIVC to restore venous flow.


3.5.3. 

Results
4. Results 

4.1. Over 60 cases were required to obtain satisfactory post-liver transplantation recovery rates from anesthesia [1], while over 80 cases were needed to achieve a stable anhepatic time within 20 minutes [2] and a total reperfusion time of approximately 30 minutes [3].
4.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the bar “61-80”.
4.1.2. LAB MEDIA: Figure 3B. Video editor: Highlight the line graph sections corresponding to “81-90” and “91-100”.
4.1.3. LAB MEDIA: Figure 3C. Video editor: Highlight the line graph sections corresponding to “81-90” and “91-100”.

4.2. The diameters of the infrahepatic IVC using the suture technique were significantly larger than those using the cuff technique [1].
4.2.1. LAB MEDIA: Figure 4A. Video editor: Show side-by-side panels and highlight the image labeled “Suture technique” and data points on the right graph corresponding to “suture technique”.

4.3. The total reperfusion time was comparable between the suture and cuff techniques in infrahepatic IVC reconstruction [1].
4.3.1. LAB MEDIA: Figure 4B. 

4.4. The operating time for donor surgery and for back-table preparation was significantly shorter when using the suture technique [1] than when using the cuff technique [2].
4.4.1. LAB MEDIA: Figure 4C and D. Video editor: Highlight the data points for the suture technique.
4.4.2. LAB MEDIA: Figure 4C and D. Video editor: Highlight the data points for the cuff technique.
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