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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____Y____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _The microscope is a zeiss operating scope. It fits cannon SLR cameras.

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 by their protocol number. __2.1 to 2.10___

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.___2.8___________________

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):

The overall goal of this procedure is to resect to the terminal ileum and cecum, and perform an ileocolic anastomosis. (Intro)
This is accomplished by first ligating the ileocecal blood supply. (P1)
The second step is to remove the ischemic portion of intestine. (P2)
Next, the ileocolic anastomosis is constructed. (P3)
The final step is to inspect the anastomosis for integrity and patency. (P4)
Ultimately, the effects of ileocolic resection may be determined in various models of disease. (P5)
P1: LAB MEDIA: JOVE animation.pptx, “ligate” (the dotted lines) the red blood vessels on the left hand picture and turn the red lines below the ligation blue
P2: LAB MEDIA: JOVE animation.pptx, “cut” (the dotted lines on the yellow intestine) away the yellow portion between the dotted lines
P3: LAB MEDIA: JOVE animation.pptx, bring the two cuts ends together on the picture on the right and use the suture needle to “suture” the ends together (picture on the bottom right)
P4: LAB MEDIA: JOVE animation.pptx, animate brown fluid passing through the blue sutures on the bottom right hand picture
P5: LAB MEDIA: JOVE animation.pptx, figure 2
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Troy Perry: Visual demonstration of this method is critical as the resection and anastomosis steps are difficult to learn due to the anatomical detail involved.   

Protocol (read by voice talent at JoVE):
2. Preparation 
2.1. To begin, transfer animals to a new, clean cage absent of all solid food for 24 hours. Allow free access to water and liquid diet until the time of the procedure.
2.1.1. WIDE: Talent enters animal holding room
2.1.2. MED: Overhead shot, Talent transfers animal to cage with water and liquid diet
2.2. Autoclave all instruments required for the procedure ahead of time and clean the operating surface and anesthetic nose cone with 70% ethanol. 
2.2.1. MED: Shot of prepared surgical area
2.2.2. MED: Talent cleans operating surface
2.3. Next, arrange an operating microscope, anesthetic machine and surgical supplies comfortably within the working area. Instruments, sutures, cotton swabs, and a 10 ml syringe should be placed in a location that permits easy access while working.
2.3.1. MED: Shot of the work area prepared with the elements mentioned
2.3.2. MED: Talent arranges consumables in convenient location
2.4. Set up an overhead heat lamp to provide warmth during the procedure and light for the operating surface.
2.4.1. MED: Talent turns on and positions heat lamp
2.5. Finally, fill a 50 ml conical tube with 0.9% saline, and a 1.5 ml tube with petroleum jelly and place near the operating surface.
2.5.1. MED: Talent holds up 50 ml tube of saline and then a 1.5 ml tube of petroleum jelly
3. Ileocolic Resection with Anastomosis

3.1. When ready to begin, confirm the depth of sedation in an anesthetized mouse. Once fully anesthetized, turn down the isoflurane and oxygen flow rate. Periodically, check the pain response during the procedure and adjust the isoflurane flow rate accordingly.
3.1.1. MED: Talent confirms anesthesia by toe pinch. Text overlay (4% isoflurane, oxygen flow rate of 2 L/min)

3.1.2. MED: Talent adjusts isoflurane
3.2. After applying petroleum jelly to the eyes, immobilize the mouse in the supine position with limbs secured using transparent tape.
3.2.1. MED: After applying jelly to the eyes, talent immobilizes mouse in the correct position with tape
3.3. Next, clean the abdomen with povidone/iodine solution. Afterwards, change into new sterile gloves.
3.3.1. MED: Talent cleans the abdomen

3.3.2. MED: Talent changes gloves
3.4. Make a 1.5 cm incision in the upper midline of the abdomen to expose the fascia and peritoneum. Once exposed, cut through the linea alba to expose the peritoneal contents.
3.4.1. MED: Talent makes incision

3.4.2. CU: Talent makes a second cut to expose the peritoneal cavity

The incisions are probably visualized more appropriately with the microscope view.
3.5. In contrast to humans, the mouse cecum is typically found in the left upper quadrant of the abdomen. Once identified, gently grasp the cecum with forceps and deliver it through the incision. 
3.5.1. CU: Talent identifies the cecum

3.5.2. [combined with 3.5.1] CU: Talent grasps cecum and brings it through incision

3.6. Place sterile gauze on the abdominal surface and use moistened cotton swabs to fan out approximately 3 cm of terminal ileum extending from the cecum. Ensure the exposed bowel is kept moist with 0.9% saline during the entirety of the procedure. 
3.6.1. CU: Talent places sterile gauze on surface

3.6.2. CU: Talent extends cecum onto gauze

3.6.3. CU: Talent moistens exposed bowel
3.7. Using an operating microscope, identify the ileocecal artery branching off the superior mesenteric artery along the colon. Dissect out the avascular tissues adjacent to the ileocecal artery.  Once isolated, encircle and ligate the artery with a 5-0 silk tie. 
3.7.1. SCOPE: Talent identifies ileocecal artery

3.7.2. SCOPE: Talent dissects tissue away from artery
3.7.3. SCOPE: Talent ligates artery
3.8. Next, locate the regional blood supply to the terminal ileum and choose a transection point 1.5-2 cm proximal to the ileocecal junction. Ligate the branches to this section of ileum as shown earlier. Divide the arteries with micro dissecting scissors.
3.8.1. SCOPE: Talent chooses a transection point on the blood supply

3.8.2. SCOPE: Talent ligates branches

3.8.3. SCOPE: Talent divides arteries
3.9. Remove the ischemic portions of ileum and colon and ensure that there is adequate blood supply to the transected ends. It is often helpful to spatulate the ileum by dividing it at a 30 degree angle to increase the diameter of the lumen so it more closely matches the colon. 
3.9.1. SCOPE: Talent removes ischemic portion of ileum and colon
3.9.2. SCOPE: Talent spatulates the ileum to increase the diameter-This step is part of the bowel transection
3.10. Next, align the transected ends of ileum and colon on the gauze, ensuring the mesenteric borders of each are aligned.
3.10.1. SCOPE: Talent aligns transected ends

3.11. Construct the anastomosis by approximating the transected end of ileum to the transected end of colon using interrupted 8-0 polypropylene sutures. The first stitch should be placed at the mesenteric border, with subsequent sutures placed every 0.5 mm until the Ileocolic anastomosis is watertight. 
3.11.1. MED: Talent begins suturing

3.11.2. SCOPE: Talent places second suture, first suture should be in view and be placed at the mesenteric border-should probably show first suture being placed as this is the most critical and the second suture to demonstrate spacing.
3.12. When passing the suture needle through the ileum and colon, ensure that the cut edge is not rolled and that needle bites are 0.5 mm from the cut edges of the bowel. A typical anastomosis will require 14 to 16 interrupted sutures. 
3.12.1. SCOPE: Shot of cut edge as it is pierced by the needle –This may be better visualized with the second or third sutures
3.12.2. SCOPE: Talent applies last suture
3.13. Test the integrity and patency of the anastomosis upon completion by rolling a cotton swab proximal to distal over the ileum to force contents through.  Small bowel contents should freely pass into the colon without anastomotic leakage. 
3.13.1. SCOPE: Talent tests the integrity of the suture

3.13.2. SCOPE: Shot of bowel contents passing through the colon
3.14. Rinse the exposed bowel with 3-4 ml of 0.9% saline from the 10 ml syringe to wash away stool from the surface of the bowel before delivering the bowel back into the peritoneal cavity. Using 2 ml of 0.9% saline, flush the peritoneal cavity. Drain this fluid by applying gentle pressure to the abdominal wall laterally. 
This whole step should be shown through the scope
3.14.1. CU: Talent washes bowel with saline

3.14.2. MED: After replacing the bowel, Talent flushes the peritoneal cavity with saline. 

3.14.3. MED: Talent drains fluid from cavity
3.15. Close the incision with a 3-0 silk running suture. Discontinue the flow of isoflurane and administer an analgesic for post-operative pain control.
3.15.1. MED: Talent closes incision- better visualized through scope
3.15.2. MED: Talent administers an analgesic. Text overlay (0.1 mg/kg, buprenorphine, s.c.)
3.16. Observe the animals under the heat lamp until they are mobile then transfer them to a continually warmed cage.
3.16.1. MED: Talent places animal into a warmed cage
3.17. Monitor animals in a continually warmed cage for signs of distress for the remainder of the day. Transfer animals back to the animal care facility in a new sterile cage with access to liquid diet and water ad libitum. 
3.17.1. MED: Shot of recovered animal in cage

3.17.2. WIDE: Talent enters animal facility with animals or leaves room with recovered animals
3.18. Talent “Check the animals the following morning for signs of distress and provide an analgesic if necessary. By the morning of post-operative day 2 the animals should appear fully recovered. Evidence of food consumption and stooling are positive signs of recovery. At this point, resume a solid chow diet for the animals.” 
3.18.1. Interview style: Talent address camera and says the above
4. Results:  Ileocolic Bowel Resection with Primary Anastomosis 
4.1. Body weight was not significantly different between groups when comparing baseline to post-operative day 14 and 28.
4.1.1. LAB MEDIA: Figure 2
4.2. The H&E stained histologic sections of ileum (right) and colon (left) are lined up to demonstrate the trajectory of the suture needle through the tissues (dashed line) starting at point A through to point B. The knot should be tied at point C.
4.2.1. LAB MEDIA: Figure 3, label right panel “Ileum” and left panel “Colon” as mentioned above. Trace over or highlight the dashed line when mentioned above. Highlight or circle points A, B and C as mentioned above
5. Conclusion (said by authors on camera)

5.1. Troy Perry: Once mastered, this technique can be done in 45 minutes if it is performed properly.

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.

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.
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