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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? YES
Can you record movies/images using your own microscope camera? YES
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope. 
Carl Zeiss Pentero 800
2. Does your protocol include 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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
2.1.2., 2.3., 2.4.1., 2.5.2., 3.1.1., 3.3.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
2.5.2.
5. Will the filming need to take place in multiple locations? NO


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. Alberto Ballestín: Ischemia-reperfusion injury is a main cause of flap failure in reconstructive microsurgery. This video describes a pre-clinical animal model for the study of this pathophysiology [1].

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

1.2. Alberto Ballestín: This free skin flap model based on the superficial caudal epigastric vessels in the rat may allow the evaluation of different therapies and compounds to counteract ischemia-reperfusion injury–related damages [1].

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

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

1.3. Francisco Miguel Sánchez-Margallo: Microsurgical reconstructions are ideal for a wide variety of defects, however this procedure ensures a mandatory period of ischemia followed by the reperfusion. This period is usually well tolerated, and the success rate of microsurgical procedures exceeds 90%. However, only 63.7% of flaps requiring surgical revision can be completely saved [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Javier G. Casado: In addition, in cases of replantation of finger avulsion injuries, the success rate is about 66%, and in cases of composite tissue allotransplantation suffering I/R injury, rejection percentages are increased since injury activates innate immunity. Therefore, the study of this pathophysiological phenomenon is of interest [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.





Ethics title card:

1.5. All procedures were conducted in accordance with the ethical committee of the Jesús Usón Minimally Invasive Surgery Centre and the welfare guidelines of the regional government that are based on European legislation.
1.6. 

Section - Protocol
2. Free skin flap model surgery
2.1. To begin this procedure [1], use a surgical marker to draw a 3 centimeter by 6 centimeter flap [2] – making sure that one of the 6 centimeter sides matches the abdomen midline [3].
2.1.1. Establishing shot of the talent approaching the work area with a surgical marker in hand.
2.1.2. Talent marks a flap on the mouse as described.
2.1.3. CU or ECU shot of the drawn flap, showing that one of the longer sides matches the abdomen midline.
2.2. Next, make a 6 centimeter skin incision at the midline of the abdomen, [1] two perpendicular 3 centimeter incisions, as well as one of 6 centimeters parallel to the first incision [2].
2.2.1. Talent makes a 6 cm skin incision at the midline of the abdomen.
2.2.2. Talent makes two perpendicular 3 cm incisions at the upper and lower part of the 6 cm incision and one of 6 cm parallel to the first incision.
2.3. To start dissecting the designated skin flap, use scissors and Adson forceps to raise the flap [1]. Gently pull the flap from the cranial area towards the caudal area [2]. Dissect the flap pedicle without touching it or by grasping the adventitia as little as possible to avoid damaging the vessel wall [3].
2.3.1. Talent uses scissors and Adson forceps to raise the flap. [Shots 2.3.1 and 2.3.2 combined]
2.3.2. Talent gently pulls the flap from the cranial area towards the caudal area.
2.3.3. Talent dissects the flap pedicle.
2.4. [bookmark: _GoBack]Use 8-0 nylon sutures to occlude by ligatures the saphenous vessels, lateral circumflex femoral vessels and the proximal caudal femoral vessels[1]. Clamp the vascular pedicle [2], and then cut it to start the 8 hour ischemia period [3].
2.4.1. Talent uses 8-0 nylon sutures to occlude by ligatures the mentioned vessels.
2.4.2. Talent clamps the vascular pedicle.
2.4.3. Talent cuts the vascular pedicle.
2.5. Use heparinized saline solution to perfuse the flap and remove the stagnant blood from the microcirculation [1]. Use 10-0 nylon sutures to perform the microsurgical anastomoses [2]. After 8 h of ischemia, re-perfuse the flap by removing the microvascular clamps and check the vascular patency [3].
2.5.1. Talent uses heparinized saline solution to perfuse the flap.
2.5.2. Talent uses 10-0 nylon sutures to perform the microsurgical anastomoses.
2.5.3. Talent removes the microvascular clamps.
3. Intraoperative assessment
3.1. First, assess the blood flow using a transit-time ultrasound flowmeter and microsurgical probes [1]. Place the target vessel in the ultrasonic sensing window of the flow probe to quantify flow volume [2].
3.1.1. Talent uses a transit-time ultrasound flowmeter and microsurgical probes to assess the blood flow.
3.1.2. Talent places the target vessel in the ultrasonic sensing window of the flow probe.
3.2. When good coupling is achieved and the vessel is placed in the acoustic window without any tension [1], click on the Record button on the display to store the data [2]. After this, use 4-0 absorbable sutures to close the skin [3].
3.2.1. Talent checks to ensure good coupling is achieved and the vessel is placed in the acoustic window. Alternatively, show the talent looking at the vessel in the acoustic window.
3.2.2. Talent clicks the Record button on the display.
3.2.3. Talent uses 4-0 absorbable sutures to close the skin.
3.3. To assess the flap’s microcirculation, use laser speckle contrast analysis [1-TXT]. Make a new recording for each sample and for each follow up study by clicking on File, New Recording. A new window will open, which displays the Setup Panel. Here, edit the information for the project name, subject, operator, and recording name [2].
3.3.1. Establishing shot of the LASCA system as the talent approaches the device. TEXT: LASCA: Laser speckle contrast analysis.
3.3.2. SCREEN: *To be provided by authors: Click File, New Recording to create a new recording for a sample. Show the window open with the Setup Panel, and edit the information as described. Authors, please upload all screen capture videos to your project page.
3.4. Adjust the Working Distance by moving the laser in relation to the tissue. Zoom the laser head in or out towards the tissue of interest [1].
3.4.1. SCREEN: *To be provided by authors: Move the laser in relation to the tissue, and show the Working Distance being adjusted. Zoom the laser head towards the tissue of interest. Authors, please upload all screen capture videos to your project page.
3.5. In the Image Setup, standardize the Measurement Area by entering the desired Width and Height. Set the Point Density to “high” [1].
3.5.1. SCREEN: *To be provided by authors: Show the Image Setup, and enter the desired Width and Height to standardize the Measurement Area. Set the Point Density to “high”. Authors, please upload all screen capture videos to your project page.
3.6. At the Image Capture Setup, select the Frame Rate and Duration for the recording. Then, click the Record button to start recording. The Setup Panel is replaced by the Recording Panel and data is saved automatically [1]. Take snapshots during the procedure to enable further comparison [2].
3.6.1. SCREEN: *To be provided by authors: Show the Image Capture Setup. Select the Frame Rate and Duration for the recording. Click Frame Rate and Duration for the recording. Show that the Setup Panel is replaced by the Recording Panel. Authors, please upload all screen capture videos to your project page.
3.6.2. Talent takes snapshots during the procedure.
3.7. After this, use ImageJ software to measure the survival and necrosis areas [1] by first placing a ruler at the side of the flap [2] and taking control pictures for macroscopic measurements [3].
3.7.1. Talent loads ImageJ software on the computer.
3.7.2. Talent places a ruler at the side of the flap.
3.7.3. Talent takes control pictures.
3.8. In the ImageJ toolbox, select Straight Line and draw a line over 1 centimeter of the ruler. Click on Analyze, Set Scale and – in the text box for known distance – enter the value of 1 centimeter [1].
3.8.1. SCREEN: *To be provided by authors: Show the ImageJ toolbox. select Straight Line and draw a line over 1 cm of the ruler. Click on Analyze, Set Scale and – in the text box for known distance – enter the value of 1 cm. Authors, please upload all screen capture videos to your project page.
3.9. Click on the Polygon Selection Tool and draw the polygon lines over the flap to calculate the viable area. Click on Analyze, Measure to obtain the area value [1].
3.9.1. SCREEN: *To be provided by authors: Click on the Polygon Selection Tool and draw the polygon lines over the flap to calculate the viable area. Click on Analyze, Measure and show the obtained area value. Authors, please upload all screen capture videos to your project page.
3.10. Then, place a postoperative dressing on the animal before housing to prevent self-mutilation [1].
3.10.1. Talent places a postoperative dressing on the animal.
4. Postoperative assessment and tissue sampling
4.1. 7 days after the surgery, photograph the surgical area to enable macroscopic measurements of the flap survival and necrosis areas [1]. Using the previously described laser speckle contrast analysis technique, visualize and quantify perfusion differences to assess the flap’s microcirculation [2].
4.1.1. Talent photographs the surgical area.
4.1.2. Talent approaches the LASCA device, and beings to visualize and quantify perfusion differences. Any action taken in this process can be filmed for this shot.
4.2. After the macroscopic analysis, remove the 4-0 sutures [1] raise the flap [2], and use transit-time ultrasound to reassess the vascular pedicle blood flow [3]. Perform tissue sampling by longitudinally dividing the flap into two parts that measure 1.5 centimeters by 6 centimeters [4].
4.2.1. Talent removes the 4-0 sutures.
4.2.2. Talent raises the flap.
4.2.3. Talent uses transit-time ultrasound to reassess the vascular pedicle blood flow. Any action in this process can be filmed for this shot.
4.2.4. Talent longitudinally divides the flap into two parts as described.




Section – Results
5. Results: Ischemia-Reperfusion Injury in Reconstructive Microsurgery 
5.1. Immediately after the creation of the microsurgical anastomoses, we obtained higher blood flow volumes than the minimum flows recommended in the literature [1-TXT]. Thus, all microsurgical anastomoses were patent 1 week after the surgery [2].
5.1.1. LAB MEDIA: Figure 1. Video Editor: Show Figure 1A and 1B. TEXT: Shaughness, G., et al. Plastic and Reconstructive Surgery. (2017).
5.1.2. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
5.2. Observation of the microcirculatory deprivation of blood flow during the ischemic insult was possible with the laser speckle contrast analysis technique [1]. This includes the immediate hyper perfusion during the flap reperfusion, and, perioperatively, the different areas with less perfusion and a higher risk of postoperative flap necrosis that were indeed necrotized 7 days after the end of the study [2].
5.2.1. LAB MEDIA: Figure 2.
5.2.2. LAB MEDIA: Figure 2.
5.3. The flap survival area after 8 hours of ischemia and its subsequent reperfusion was around 40 percent [1]. Previously published results show statistically significant differences when this model is compared with flaps where no ischemic insult is inflicted [2-TXT].
5.3.1. LAB MEDIA: Figure 2.
5.3.2. LAB MEDIA: Figure 2. TEXT: Ballestin, A. et al. PloS One. (2018).



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Alberto Ballestín: Remember to dissect the flap pedicle without touching it or by grasping the adventitia as little as possible to avoid damaging the vessel wall, as well as perform proper microsurgical anastomoses in order to avoid complications due to the surgical technique [1] [2].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.1.2. B-roll suggestion: Shots from 2.4 and 2.8.
6.2. Alberto Ballestín: Intraoperatively, transit-time ultrasound technology allows to quantify the blood flow of microsurgical anastomoses and thus predict flap perfusion. Postoperatively, laser speckle contrast analysis allows a semi-quantitative real-time mapping of flow within free flaps. It is a promising technique however, further research is needed [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. Alberto Ballestín: This video has described the protocol of a suitable model for evaluating therapeutic agents to counteract ischemia-reperfusion injury in the field of reconstructive microsurgery [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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