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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.4., 2.7., 2.9., 3.3., 3.4., 3.6.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.9. Colotomy closure and Reanastamosis


This step is one of the more technically challenging of the entire procedure.  The key is to prevent leak and/or stricture.  Telescopic loupes worn by the investigator performing the procedure are invaluable.  Additionally, performing the anastomosis with interrupted suture starting at the mesenteric border and working to the antimesenteric border helps ensure a patent and nonstenosed anastomosis.  Finally, the rectal probe spanning the anastomosis acts as a stent to ensure patency.  
3.4. Harvest of the anastomotic segment


The postoperative tissues tend to be extremely fragile and telescopic loupes as well as gentle and meticulous handling of tissue help ensure against disruption of the surgical anastomosis.  A careful combination of blunt and sharp dissection of perianastomotic adhesions is often need to access anastomtic segment.  Identifying the colonic mesentery and resecting the anastomotic segment along the mesenteric border ensures success.

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 significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Paul McGaha: This method can help answer key questions about the healing mechanisms of colocolonic anastomoses and may provide a model for reducing anastomotic leak rates and their potentially devastating consequences. 

1.2. Cullen McCarthy: This technique is a relatively simple and reproducible method for performing a colocolonic or colorectal anastomosis in an experimental model with similar clinical leak rates to human patients.   

B. 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 Review Board (IRB) at University of Oklahoma Health Sciences Center.
Protocol: (read by voice talent at JoVE)
2. Anastomoses Creation
2.1. Begin by securing the limbs of an anesthetized mouse to the surgical surface [1-WIDE-TXT] and disinfecting the exposed abdomen with chlorhexidine [2-CU-TXT]. 
2.1.1. Talent securing limb(s) (TEXT: Anesthesia: 2-3% isoflurane)

2.1.2. Abdomen being wiped (TEXT: See text for full mouse preparation details)
2.2. Next, place a sterile drape over the animal [1-MED] and make a skin incision along the midline of the lower abdomen to the xiphoid [2-CU].
2.2.1. Talent placing drape
2.2.2. Incision being made
2.3. Use forceps to lift up the midline of the abdominal wall [1-CU] and, taking care not to injure the intraabdominal structures, incise the length of the midline abdominal fascia [2-CU]. 
2.3.1. Midline being lifted

2.3.2. Incision being made

2.4. When the intestines are exposed, locate the cecum and small bowel [1-ECU] and rotate the left-sided viscera medially to expose the descending and sigmoid colon [2-CU], and then cover the viscera with damp sterile gauze [3].
2.4.1. Shot of cecum and small bowel

2.4.2. Viscera being rotated

2.4.3. Added shot: Viscera being covered by damp sterile gauze

2.5. Coat a blunt probe tip with lubricating jelly [1-MED] and carefully advance the probe into the rectum [2-CU] to aid in the identification of the descending-sigmoid colon [3-ECU-TXT].

2.5.1. Talent coating tip

2.5.2. Probe being inserted into rectum (TEXT: Use warm, sterile saline keep bowel hydrated)

2.5.3. Shot of descending-sigmoid colon
2.6. Once the colon has been identified, partially withdraw the probe [1-CU] and use atraumatic forceps to gently grasp the sigmoid colon superior to the pelvic inlet [2-CU].

2.6.1. Probe being withdrawn

2.6.2. Colon being grasped

2.7. Using sharp micro-scissors, make a cut across the sigmoid colon perpendicular to the bowel tissue and extending 80-90% across the width of the colon [1-CU]. 
2.7.1. Incision being made

2.8. If a mesenteric blood vessel is injured during the course of the visceral rotation or the colotomy, gently apply pressure to the site of injury for up to 2 minutes [1-CU-TXT].

2.8.1. Pressure being applied (TEXT: Place figure-of-eight 8-0 monofilament suture around point of persistent bleeding as necessary)

2.9. To repair the sigmoid colotomy, use a Castroviejo needle driver and 5-6 simple interrupted 8-0 nonabsorbable polypropylene stitches to repair the colostomy [1-CU-TXT].
2.9.1. Suture(s) being placed (TEXT: Place sutures 1 mm apart w/ 0.5-mm bites w/ 5-mm tails)

2.10. Cullen McCarthy: “Performing the anastomosis with an interrupted suture starting at the mesenteric border and working toward the antimesenteric border helps to ensure a patent and non-stenosed anastomosis.” [1-MED-interview style]
2.10.1.  Cullen McCarthy, speaking the above interview style
2.11. As the repair progresses, advance the trans-anal blunt-tipped dissection probe to span the repair before the final sutures are placed to help prevent too narrow a repair and to decrease rates of anastomotic stricture [1-CU].
2.11.1.  Shot of probe being advanced w/in cavity
2.12. When all of the sutures have been placed, use a 10-mL syringe filled with warmed sterile saline to irrigate the abdomen several times [1-ECU-TXT].
2.12.1.  Abdomen being hydrated (TEXT: Dry/move mouse to dry surface as necessary)

2.13. During the final irrigation, fill the abdomen with sterile saline [1-CU] and carefully advance a lubricated 18-gauge angiocatheter into the rectum [2-CU] to inflate the colon with 0.5-1 cm3 of air... [3-CU-TXT] for the identification of any leaks within the anastomosis. Then, place an additional suture for repair, and inflate the colon again to make sure there are no leaks [4].
2.13.1.  Abdomen being filled

2.13.2.  Catheter being inserted

2.13.3.  Colon being inflated (TEXT: Use sterile probe to span anastomosis while placing additional interrupted polypropylene sutures as necessary) 
2.13.4. Added shot: New shot will show bubbling signifying anastomotic leak and an additional suture being placed for repair followed by shot of inflation without a leak.

2.14. Deflate the colon with the angiocatheter before removal [1-CU] and gently return the medialized viscera to its normal anatomic position [2-CU].

2.14.1.  Colon being deflated

2.14.2.  Viscera being returned 

2.15. Use 4-0 absorbable braided sutures to close the abdominal incision with a running suture along the muscular layer of the abdominal wall starting at the top of the incision and finishing at the inferior aspect of the incision [1-CU].
2.15.1.  Suture(s) being placed

2.16. Then use a 4-0 monofilament suture to close the skin [1-CU] and monitor the mouse until it has fully recovered from the anesthesia [2-MED-TXT].
2.16.1.  Suture being placed

2.16.2. Talent placing mouse into gate (TEXT: See text for full post-operative care details)
3. Anastomotic Tissue Harvest
3.1. At the appropriate experimental end point, sterilize the abdomen with chlorhexidine and 70% ethanol [1-WIDE-TXT] and use sharp scissors to re-incise the original midline incision [2-CU].
3.1.1. Talent sterilizing abdomen, with chlorhexidine and 70% ethanol containers visible in frame (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: according to institutional guidelines)

3.1.2. Incision being opened
3.2. Use the scissors to cut into the muscular layer [1-CU] and carefully perform a left medial visceral rotation to expose the repaired sigmoid colon [2-CU].

3.2.1. Muscle being incised

3.2.2. Rotation being performed 

3.3. Identify the repair site by locating the tails of the polypropylene suture used for the repair [1-ECU] and gently and bluntly dissect any bowel-to-bowel adhesions away from the site of repair, taking care not to disrupt the anastomoses [2-CU].

3.3.1. Shot of suture tail (Video Editor: please emphasize tail(s) when mentioned as necessary)

3.3.2. Adhesion(s) being dissected
3.4. Next, use the scissors to transversely transect through the descending colon 1 cm from the pair up to 1 cm distal to site of anastomosis [1-CU].
3.4.1. Colon being transected

3.5. Paul McGaha: “The postoperative tissues tend to be extremely fragile and telescopic loupes, as well as gentle and meticulous handling of the tissue, help to ensure against disruption of the surgical anastomosis.” [1-MED-interview style]
3.5.1. Paul McGaha, speaking the above interview style (looking just off-camera)
3.6. Use fine scissors to sharply dissect the colon from the attached mesentery along the posterior border of the colon to remove the sigmoidal segment [1-ECU] and cut along the length of the mesenteric border in a longitudinal fashion to create a rectangular section of colon from the previously-removed cylindrical specimen [2-CU].
3.6.1. Colon being dissected

3.6.2. Border being dissected/section being created
3.7. Use a marking pen to demarcate the anti-mesenteric border of the colon before removal of the colon segment [1-ECU] and make a longitudinal cut along the length of the colon opposite the marking [2-CU].
3.7.1. Border being marked

3.7.2. Cut being made

3.8. Then fix, embed, and cut the sample tissue as necessary for histology and/or immunostaining [1-MED]. 
3.8.1. Talent placing tissue into fixative
4. Results: Representative Histological and Immunohistochemical Analysis of a Fully Healed Colonic Anastomosis
4.1. Histological analysis seven days after injury reveals a fibrotic healing response [1-LM] mediated by smooth muscle alpha-actin positive myofibroblasts [2-LM].
4.1.1. Figure 9v3_final.pdf: JoVE Video Editor: please emphasize blue staining in Trichrome (Collagen) image

4.1.2. Figure 9v3_final.pdf: JoVE Video Editor: please emphasize brown staining in SMalpha image

5. Conclusion (said by authors on camera):
5.1. Paul McGaha: While attempting this procedure, it’s important to remember to perform an insufflation test with the anastomosis submerged under normal saline to confirm the patency of the anastomoses.

5.2. Cullen McCarthy: This procedure can be performed in genetically modified or pathogenic mice with wound healing disorders, such as diabetes or immune suppression, to answer additional questions about the factors that contribute to an anastomotic leak. 
5.3. Cullen McCarthy: Following this procedure, immunohistochemistry and cell culture can be performed from anastomotic tissue harvested at multiple time points following the surgery to provide a better understanding of the cells involved and their roles in the anastomotic healing process.
5.4. Nathaniel Yokell: Don't forget that working with isoflurane can be extremely hazardous and that precautions, such as using carbon filtration and ventilation hoods, should always be taken while performing this procedure.     
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. 
Figure 9v3_final.pdf
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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