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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope.
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ___2.4-3.9, 4.6, 4.7

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.____ Step 3.1 is crucial for creating an ideal wound. Care and practice of ensuring one does not punch through the panniculus carnosus muscle will lead to creation of a wound that has a base and that will be supported by the underlying silicone sheet placed at a later step (step 43.5).

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? _____

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to create a reproducible ischemic wound model. (Intro)
This is accomplished by first utilizing a sterile punch biopsy tool to create two excisional ischemic wounds inside the designated flap outline on the dorsum of the rat. (P1, Editor, begin with the green wand and black and white striped panel below it and bring in the arrow to show it turning.  Then zoom out on the panel, bring in the mouse and the rectangle on its back with the two circles.)
Next, a bipedicled flap is created by making two incisions along the pre-drawn lines lateral to the two ischemic wounds. (P2, Editor, bring in the hand and make the dotted lines solid gray lines as shown in P2.)
Then, the bipedicled flap is raised and a sterile silicone sheet is placed in between the fascia and muscles to support the wounds and prevent regrowth of blood vessels. (P3, Editor, open the flap with the red as shown in P3.  Then bring in the white rectangle and place it inside the flap.)
Finally, both incisions are closed and two excisional non-ischemic control wounds are created lateral to the suture lines. (P4, Editor, bring in the hand with the thread and scissors and add the stitches in P4 as shown.  Then add the two black circles as control wounds as shown on the outside of the gray circles.)
Ultimately, digital photography is used to show changes in wound size over time, laser Doppler is used to show changes in blood flow, and finally wound tissues are harvested for histology and molecular analysis. (P5, Editor, bring in the camera, then the laser Doppler machine, and then place the square around one of the gray circles as shown, remove the square from the animal’s back, and split it into two and place into the tubes as shown.)
Paste a copy of your graphic overview here. [image: image1.png]


 The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name __Lisa Gould: The main advantage of this technique over existing methods, like the McFarlane flap, is that it is a reproducible model of persistent ischemia with open wounds that can be treated with topical agents and studied with both histology and molecular analysis.   

1.2. Author name __Shannon Kesl: Visual demonstration of this method is critical as the wound excision and suture placement steps are somewhat difficult to learn, because it is easy to make the wounds too deep and the flap must be sutured without distorting the wounds.   

Protocol (read by voice talent at JoVE):

2. Surgical Instrument and Operative Preparation
2.1. TEXT ON WHITE BACKGROUND:  Approval for all animal procedures presented below was obtained from the University of South Florida’s Animal Care Committee (IACUC) and abide by all requirements of the Animal Welfare Act and the Guide for Care and Use of Laboratory Animals.

2.1.1. TEXT of above statement

2.2. To begin, precut strips of non-reinforced 0.01 thickness (TEXT: 10.5 cm X 3.0 cm), medical grade silicone sheeting and autoclave to sterilize.
2.2.1. WIDE Talent at bench cutting silicone sheeting

2.2.2. CU Strips of silicone sheeting on bench where talent is cutting

2.2.3. WIDE Talent places sheets in autoclave

2.3. Clean and sterilize suitable surgical instruments, including scissors, forceps and drapes or towels to create a sterile field during surgery. 
2.3.1. MED/CU Talent places sterile drapes down in sterile field and then places sterile scissors, forceps and other supplies on the sterile drape. I don't like how the "Talent" drops the instruments onto the sterile drape as I indicated... perhaps we can just show her placing the drape down and then show the final tools and supplies on the drape without the dropping.
2.4. After inducing general anesthesia on an adult male or female rat weighing 250-300 grams according to the text protocol, perform a toe pinch to check the depth of sedation and apply a nose-cone supplying 1-2% isoflurane with O2 to maintain anesthesia (TEXT:  apply ointment to eyes).   
2.4.1. MED/CU Talent places anesthetized rat on bench 

2.4.2. CU Talent performs toe pinch then applies nosecone

2.5. Place the rat in the prone position and use clippers to shave the dorsum from the base of the neck down approximately 11 cm. With permanent marker, stencil the outline for the 3.0 cm X 10.5 cm flap. (Figure 1A)
2.5.1. CU Rat in prone position and talent uses clippers to shave dorsum from base of neck down ~11 cm

2.5.2. CU Talent stencils outline for flap

2.6. Move the rat to a clean, designated surgical area equipped with an approved heating pad and sterile surgical drapes or towels. Inject 5mg/kg of Ketoprofen subcutaneously prior to the first surgical incisions for pain management (TEXT: give fluids subcutaneously as needed).
2.6.1. MED/CU Talent moves rat to clean surgical area and places on covered heating pad

2.6.2. MED/CU Talent injects ketoprofen

2.7. Use 70% isopropyl alcohol to swab the skin, then 0.2% chlorhexidine, and then apply sterile drapes to create a sterile field.  
2.7.1. MED/CU Talent uses alcohol and then chlorhexidine to swab skin

2.7.2. MED/CU Talent applies sterile drapes
3. Creating Excisional Wounds and Bipedicled Flap
3.1. Using a sterile, disposable 6 mm biopsy punch tool, create two circular “ischemic” wounds in the center of the designated flap area that reaches the underlying fascia of the panniculus carnosus muscle. (Figure 1B, inset) 
3.1.1. CU Talent uses punch to make two wounds

3.1.2. [combined with 3.1.1] ECU Talent points out that the wounds reach underlying fascia of panniculus carnosus muscle; Editor, point out the muscle

3.2. Using forceps, lift the skin in the middle of the wound outline and then use iris scissors with curved tips to excise the circular piece of tissue, including the panniculus carnosus muscle. The result will be a full-thickness wound with the fascia as the base of the wound.
3.2.1. CU Talent excises circular piece of tissue, including the muscle

3.2.2. ECU Talent of wound with fascia as base

3.3. Next, with a sterile scalpel, create a bipedicled flap by making incisions along the predrawn lines 10.5 cm in length and 3.0 cm apart and to the depth of the paraspinous muscles on each side of the ischemic wounds. (Figure 1C)

3.3.1. CU/ECU Talent uses scalpel to make incisions along predrawn lines to depth of paraspinous muscles on each side of wounds

3.4. Then using iris scissors, separate the panniculus carnosus fascia from the paraspinous muscles, being careful to keep the fascia intact as the “base” of the 6 mm punches. (Figure 1D)

3.4.1. ECU Talent separates panniculus carnosus fascia from muscles
3.4.2. Added shot: ECU: Talent points out fascia and muscles; Editor, point out fascia and muscles

3.5. Place a sterile pre-cut silicone sheet in between the panniculus carnosus fascia and the paraspinous muscles, ensuring that the sheet does not buckle or fold (Figure 1E). 
3.5.1. ECU Talent places silicone sheet in between fascia and muscles 
3.6. Using black, non-absorbable 4.0 sutures, close both incisions by anchoring the silicone sheet to the skin with at least 8 interrupted stitches on each side, along the length of the flap. (Figures 1F and 1G)
3.6.1. CU Talent closes an incision with interrupted stitches on one side

3.7. Then with a sterile, disposable biopsy punch tool, create two internal control “non-ischemic” wounds 1 cm lateral to the ischemic wounds on either side of the flap.
3.7.1. CU Talent makes control wounds

3.8. Place a ruler below the wounds and take digital photos for wound measurement purposes.  Use laser Doppler to monitor blood flow or perform topical drug treatments as desired. 
3.8.1. CU Talent places ruler below wounds

3.8.2. CU Talent takes digital photos of wounds

3.8.3. MED Talent places animal in Doppler machine 

3.8.4. MED/CU Blood flow shows up on screen (Comment: Software scans to show acquisition of blood flow)
3.9. Apply an approved liquid adhesive both cranial and caudal to the wounds and a transparent film dressing to keep the wound environment moist and clean.  Place an additional dressing at the caudal end of the flap to prevent the animal from removing the most caudal sutures.
3.9.1. CU Talent applies adhesive cranial and caudal to wounds 

3.9.2. CU Talent places transparent film dressing on wounds and then an additional dressing at caudal end of flap
4. Post-operative Procedures, Wound Measurements and Dressing Changes
4.1. After surgery, place the animal by itself in a cage equipped with a shallow feeder so as to prevent the surgical site from rubbing against the feeder.  Place a heating pad under half of the cage for up to two days during recovery.  

4.1.1. MED/CU Talent places animal in single cage with shallow feeder visible

4.1.2. CU Talent places heating pad under half of cage

4.2. When the animal has regained sufficient consciousness to maintain sternal recumbency and exhibits purposeful movement, return it to the company of other animals.  

4.2.1. MED/CU Animal moving around normally in cage

4.2.2. MED/CU Talent places animal next to cages with other animals
4.3. To manage pain post-operatively, the morning after surgery, administer 5 mg/kg Ketoprofen subcutaneously and follow up 1X per day for up to 48 hours post surgery.  The animal should also be monitored daily for prolonged signs of pain, weight loss or site infections.
4.3.1. CU Talent administers Ketoprofen

4.3.2. CU Talent monitors animal and looks at wound site

4.4. To measure ischemic and non-ischemic wounds, after anesthetizing the animal as described earlier in the video, gently remove the dressing as not to pull the adhesive from the skin. 
4.4.1. MED/CU Talent places anesthetized animal on bench

4.4.2. CU Talent gently removes dressing 
4.5. Take digital photos for wound measurements and perform laser Doppler imaging if desired.  Then reapply topical treatments, including adhesive and clean dressing and allow the animal to recover as before.  
4.5.1. MED/CU Talent takes digital photos

4.5.2. MED OVER SHOULDER Talent performing laser Doppler 

4.5.3. CU Talent applies treatment to wounds and then clean dressing
4.6. To harvest ischemic and non-ischemic wounds, after anesthetizing the animal, use a scalpel to make a square-shaped incision around the wound to include some healthy tissue.  Excise the wound and healthy tissue.
4.6.1. MED/CU Talent places anesthetized animal on bench

4.6.2. ECU Talent makes square shaped incision around wound and excises the tissue 
4.7. Place the excision into a 1.5ml snap cap tube and snap freeze in liquid nitrogen (TEXT:  store at -80 °C) for future molecular analysis or transfer to 10% buffered formalin and incubate overnight at room temperature for histological processing (TEXT: euthanize animal according to text protocol).
4.7.1. CU/ECU Talent excises tissue and transfers excision to 1.5 ml tube

4.7.2. MED/CU Talent places tube in liquid nitrogen

4.7.3. CU Talent places tissue into 10% buffered formalin and closes tube

5. Results: Ischemic Wound Healing in Rats 
5.1. Since the development of this model, the use of laser Doppler imaging has increasingly been used to measure blood perfusion and this technique will give adequate information about the ischemic state of the bipedicled flap.  This figure shows a Doppler image for a dorsal bipedicled flap showing both a perfused area and the non-perfused area.

5.1.1. LAB MEDIA Figure 2, Editor, for the Doppler image, point out the colored image on the left.  For the dorsal bipedicled flap, point out the area right of the vertical line (non-perfused area) and then for the perfused area, point out the area to the left of the line.

5.2. For the purposes of this demonstration, wound closure progression is represented as percent of initial wound area over a time course of 28 days.  As shown here, in ImageJ, a digital picture was opened and the scale was set to 10 mm on the ruler.  A line drawn 10 mm in length equates to pixel count which can be converted to a unit of choice; in this case millimeters.
5.2.1. LAB MEDIA Figure 3A, Editor, point out the 10 mm setting in the box with the VO

5.3. Then the circumference of the wound is traced, and by giving the measure command, the area is presented in millimeters.  As seen in this graph, the data can be presented as a percentage of initial wound area on the y-axis and days on the x-axis.

5.3.1. LAB MEDIA Figure 3B -3C, Editor, use the arrow to point out the line drawn around the wound to the right in Figure 3B for the first part of the first sentence.  For the area is presented in millimeters, point out the area at the top right of the panel.  For the last sentence of the VO, bring in Figure 3C.
6. Conclusion (said by authors on camera)
6.1. Author name _Lisa Gould: Once mastered, this technique can be done in 20 minutes if it is performed properly.

6.2. Author name _Shannon Kesl: While attempting this procedure, it’s important to once again remember to suture the flap without stretching the wounds. If the wounds are distorted to an oval they will heal more quickly than the round wounds leading to variability in the healing results.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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.  

Insert your media filenames here.
1A - Rat surgery schematic.pptx
2.5, 3.1, 3.3, 3.4, 3.5, 3.6 - JoVE Figure1Rev.tif
5.1.1 - JoVE Figure2unlabelled.tif
5.2.1 - JoVE Figure3unlabeled.tif
5.3.1 - JoVE Figure3unlabeled.tif
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


