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A. Microscopy: Does your protocol involve video microscopy? Y, Carl Zeiss 303294-9903
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.2., 2.4., 3.2., 3.4., 3.6.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this angiographic method is to examine the fine vascular structure under various flap conditions. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Seong Oh Park: This method can help answer key questions in the reconstructive surgery field about how to perform perforator flap surgery. 
1.2. Seong Oh Park: The main advantage of this technique is that the evaluation of fine vascular structures such as choke vessels can be performed easily under various vascular flap conditions.  

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E. 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 and Use Committee (IACUC) at Seoul National University Hospital.
Protocol: (read by voice talent at JoVE)
2. Flap Condition Establishment
2.1. To establish a flap condition, confirm the appropriate level of sedation by a lack of response to toe pinch in an anesthetized, 200-250 gram, 7-week-old, male Sprague-Dawley rat [1-WIDE-TXT] and mark a 4 x 12 cm-circumferential skin flap design from the lower abdomen to the back [2-CU-TXT] with the center of the flap halfway between the xiphoid process and the penis [3-ECU].
2.1.1. Talent pinching toe (TEXT: Anesthesia: 3-5% -> 2-2.5% isoflurane)
2.1.2. Flap being drawn (TEXT: See text for full animal preparation details)

2.1.3. Shot of center of flap between xiphoid process and penis
2.2. Use a surgical blade to make the incision as marked [1-ECU] and use scissors to dissect the flap, including the skin and panniculus carnosus [2-CU].
2.2.1. Incision being made

2.2.2. Flap being dissected

2.3. Dissect around the vascular pedicle at the lower abdomen [1-CU-TXT] and use a surgical loupe to expose the vascular tissue [2-SCOPE].

2.3.1. Pedicle being dissected around (TEXT: i.e. bilateral DCI and bilateral SIE vessels)
2.3.2. Pedicle being exposed

2.4. Ligate the vessels [1-SCOPE] and divide the flap along the dorsal midline [2-SCOPE].

2.4.1. Vessels being ligated
2.4.2. Flap being divided along midline

2.5. Then return the flap to its original position [1-ECU] and secure the flap with a skin stapler [2-CU-TXT].
2.5.1. Flap being placed in original position

2.5.2. Flap being stapled (TEXT: See text for full post-operative care details)

2.6. Seong Oh Park: “It is important to make flaps that have obvious vascular territories to allow changes to be easily made to the vascular condition of the flap as required for the experimental protocol.” [1-MED-interview style] 
2.6.1. Seong Oh Park, speaking the above interview style (looking just off-camera)
3. Cannulation, Injection, and Specimen Harvesting 
3.1. On the day of the procedure, make a 2-cm midline skin incision between the scapulae [1-WIDE] and use mosquito forceps and blunt scissors to expose the salivary gland complex [2-CU].
3.1.1. Talent making incision (Videographer: More Talent than rat in shot)
3.1.2. Salivary gland complex being exposed
3.2. After longitudinal dissection of the omohyoid muscle, dissect around the common carotid artery [1-CU] and use black silk to retract the cephalic and caudal sides of the artery [2-ECU].

3.2.1. Artery being dissected

3.2.2. Second suture being placed

3.3. Keep traction to maintain engorgement of the artery [1-ECU] and loosely place another suture at the caudal side [2-CU].
3.3.1. Shot of engorged artery

3.3.2. Suture being placed

3.4. Then insert a 24-gauge catheter into the prepared artery [1-ECU] and secure the catheter with the caudal suture [2-CU].
3.4.1. Catheter being placed
3.4.2. Catheter being secured with a tie of pre-placed caudal black silk (Author Comment: It’ll be better if more detailed description is added.) (Editor: This was said specifically of the “a tie of pre-placed caudal black silk”. Since this is just a shot description, if the intended shot was captured, I think the detail is sufficient)
3.5. Connect a three-way stopcock to the catheter [1-CU] and use an empty syringe to apply negative pressure to the catheter [2-CU], confirming a backflow of blood into the catheter [3-ECU].
3.5.1. Stopcock being connected

3.5.2. Syringe plunger being retracted

3.5.3. Shot of backflow in catheter

(Author Comment: In regards to 3.6 – Before this procedure, there was an problem in anesthesia. The rat was awakened. Therefore, I cannulated contralateral carotid artery and injected through it.) (Editor: It’s not clear if this changed what was filmed. From the notes, I’m assuming the needed shots were obtained)
3.6. Next, inject 25-30 mL of freshly-prepared silicone rubber injection compound into the catheter [1-CU-TXT] until the colors of the eye [1-CU-TXT] [2-ECU] and foot have changed [3-ECU] [3.6.4].

3.6.1. Compound being injected (TEXT: See text for all reagent preparation details)

3.6.2. Shot of eye before color change 
3.6.3. Shot of eye after color change (Editor: Show 3.6.3 and 3.6.4 side-by-side)
3.6.4. Added shot: Shot of foot after color change
3.7. When all of the compound has been injected, lock the three-way stopcock [1-CU] and allow the agent to solidify for about 15 minutes [2-MED].

3.7.1. Stopcock being locked

3.7.2. Talent setting timer

3.8. Then place a protective barrier around the syringe of compound so as not to contaminate the radio-opaque agent [1-MED] and remove the syringe from the stopcock [2-CU].

3.8.1. Talent placing gauze or similar around syringe

3.8.2. Syringe being removed

3.9. To harvest the specimen, use a surgical blade to make an incision in the panniculus carnosus 1 cm away from the flap [1-MED] to prevent damage to any vascular structures inside the flap and dissect around the flap below the panniculus carnosus plane [2-CU].
3.9.1. Talent making incision (Videographer: More Talent than rat in shot)
3.9.2. Tissue being dissected below panniculus carnosus plane
3.10. Then use scissors to harvest the tissue, including the flap and vascular pedicle within the flap [1-CU], and use a 5-0 silk suture to ligate the pedicle of the flap, separating the flap from the body [2-CU-TXT].
3.10.1.  Tissue being harvested
3.10.2.  Suture being placed (TEXT: See text for specimen imaging details)
4. Results: Representative Flap Vascularity Analysis 
4.1. Silicone rubber injection angiography clearly reveals fine vascular structures [1-LM], allowing the acquisition of high-quality angiographic images of the dilated choke veins even under otherwise difficult imaging conditions [2-LM].

4.1.1. 5_1_2_Final.psd: no animation

4.1.2. 5_1_2_final.psd: Video Editor: please add/emphasize red and blue markers 
4.2. For example, in this representative experiment, it can be observed that all of the flaps were elevated based on the deep circumflex iliac artery and vein [1-LM] before being supercharged with arteries from various locations [2-LM].
4.2.1. 5_2_1_fina.psd: Video Editor: please add/emphasize yellow arrows as in original Figure 2

4.2.2. 5_2_1_fina.psd: Video Editor: please add red/emphasize arrows as in original Figure 2

4.3. If an entire flap is divided into four zones as the standard, with the main vessel charging the flap territory [1-LM], the angiographic agent that reaches the main vessel [2-LM] charges the next distal zone beyond the supercharging artery [3-LM].
4.3.1. 5_3_1_Final.psd: Video Editor: please emphasize 4 zones

4.3.2. 5_3_1_Final.psd: Video Editor: please add/emphasize yellow arrows
4.3.3. 5_3_1_Final.psd: Video Editor: please add/emphasize red arrows
4.4. The dilated choke vein can also be observed [1-LM], even though it was not seen in the normal skin angiography [2-LM].

4.4.1. 5_4_1_Final.psd: Video Editor: please add/emphasize blue arrowheads in experimental flap image

4.4.2. 5_4_1_Final.psd: Video Editor: please emphasize lack of choke vein with yellow box in normal skin image

5. Conclusion (said by authors on camera):
5.1. Seong Oh Park: Once mastered, this technique can be completed in one hour per rat if it is performed properly.

5.2. Seong Oh Park: While attempting this procedure, it’s important to remember not to contaminate or spill the angiographic agent during the injection.

5.3. Seong Oh Park: After watching this video, you should have a good understanding of how to make a specific-conditioned flap and to perform an angiography.  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
5_1_2_Final.psd

5_2_1_Final.psd

5_3_1_Final.psd

5_4_1_Final.psd

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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