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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  
_Yes, we do microscopic surgery. The model of microscope is Leica MZ9.5 from Meyer Instruments._

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? 

_No_

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps
_3.4, 3.5, 3.7 and 3.8_

D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  
To achieve a perfect hemostasis without occluding the aorto-caval fistula.

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

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to _create successful aorto-caval fistulas.
This is accomplished by first _carefully dissecting and clamping the aorta near the puncture site _(P1, Editor, use the mouse in the stock image ‘mouse_circulatory_system.ai. and zoom in on the blood vessels in the abdominal area - use Figure 1 and ‘overview illustration.ppt’ as guides.).
Next, the aorta is clamped proximal to the desired position of the aorto-caval fistula (P2, Editor, add a clamp as shown in figure 1 to the right hand vessel and ‘drain’ the blood from the vessel below the clamp).
Then a 25G needle is used to make a puncture from the left aorta to the inferior vena cava (P3, Editor, use the needle portion from a stock image of a syringe to puncture the vessels:  begin by inserting the needle through the right hand vessel (aorta) until it punctures the right wall of the left vessel (IVC)).
Finally, hemostasis is accomplished without occluding the aorto-caval fistula (P4, Editor, remove the clamp and allow the red blood to refill the right hand vessel and transition the left vessel to red rather than blue).
Ultimately Doppler ultrasound is used to show_an increase in caval blood flow (P5, Editor, transition from the mouse figure to figure 4 here.  Bring in the center panel with the vessels first, then the left and right hand panels one at a time).
Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name Kota Yamamoto: The main advantage of this technique over existing methods, like aorto-caval anastomosis, is that it is a simple method that doesn’t require suturing, so it can be accomplished with less training and in less time.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Anesthesia and Pre-operative Procedures

2.4 moved before 2.1
2.4  Prior to the operation, use pulse Doppler to take baseline recordings of the supra- and infra-renal inferior vena cava, or IVC, and abdominal aorta.  Using B-mode, measure the diameter of each vasculature as well as the maximum velocity and waveforms in each of the measuring points.
2.4.1  CU LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent places ultrasound measuring device on mouse’s surgical area to measure the supra and infra IVC, and abdominal aorta 

2.4.2  LAB MEDIA 9.avi (IVC) and 6.avi (aorta) Editor, show the movies side-by-side and loop.  Point out which is IVC and which is aorta- the movies are found on the ftp

2.4.3  LAB MEDIA 4.tif and 2.tif- Editor show these side-by-side and point out the vessels:  infrarenal IVC on 4.tif then suprarenal IVC (IVC) and aorta on 2.tif - show these with the VO: “Using B-mode, measure the diameter of each vasculature:

2.4.4  LAB MEDIA 10.tif and 7.tif Editor, either transition from the figures in 2.4.3 or shrink them and bring in 10.tif and 7.tif side by side - point out IVC velocity on 10.tif and aorta velocity on 7.tif

2.1. Begin the procedure by autoclaving all surgical instruments and vascular clamps. 
2.1.1. WIDE Talent approaches surgical area with autoclaved instruments

2.1.2. MED/CU Surgical instruments arranged on sterile bench area for surgery

2.2. After anesthetizing a male C57/black 10-week old mouse in 4% isoflurane with 0.8L/min oxygen, use a toe pinch to check level of sedation, place the mouse in a supine position, attach a silicone mask, and administer 2% isoflurane. 
2.2.1. MED/CU Talent places mouse in surgical area and then performs a toe pinch
2.2.2. CU Talent places mouse in supine position and attaches mask
2.2.3. MED/CU Talent turns on isoflurane
2.3. Use a chemical hair remover to remove the hair from the neck to the lower abdomen. 

2.3.1. CU LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent wipes away the chemical hair remover from neck to lower abdomen
2.4. With pulse Doppler, take base level recordings of the supra- and infra-renal inferior vena cava, or IVC, and abdominal aorta.  Using B-mode, measure the diameter of each vasculature as well as the maximum velocity and waveforms in each of the measuring points.

2.4.1. CU Talent places ultrasound measuring device on mouse’s surgical area to measure the supra and infra IVC, and abdominal aorta 

2.4.2. LAB MEDIA 9.avi (IVC) and 6.avi (aorta) Editor, show the movies side-by-side and loop.  Point out which is IVC and which is aorta- the movies are found on the ftp

2.4.3. LAB MEDIA 4.tif and 2.tif- Editor show these side-by-side and point out the vessels:  infrarenal IVC on 4.tif then suprarenal IVC (IVC) and aorta on 2.tif - show these with the VO: “Using B-mode, measure the diameter of each vasculature:

2.4.4. LAB MEDIA 10.tif and 7.tif Editor, either transition from the figures in 2.4.3 or shrink them and bring in 10.tif and 7.tif side by side - point out IVC velocity on 10.tif and aorta velocity on 7.tif

3. Creating an Aortacaval Fistula

3.1. First disinfect the surgical area with 70% ethanol. Under a surgical scope, make a midline incision from the lower edge of the liver to just above the pubis.
3.1.1. CU LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent finishes cleaning the surgical area with alcohol

3.1.2. SCOPE LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent makes midline incision from lower edge of liver to just above pubis

3.2. Insert a retractor and remove the entire bowel from the abdominal cavity, then wrap it in saline soaked gauze and place it on the right side.

3.2.1. SCOPE Talent inserts retractor and removes entire bowel

3.2.2. CU Talent wraps bowel in saline-soaked gauze and places it on right side

3.3. Dissect the membrane that connects the retroperitoneum and lower colon to get full view of the aorta and IVC. Apply pressure on the bladder if it is dilated and gets in the way.
3.3.1. SCOPE Talent dissects the membrane that connects the retroperitoneum and lower colon, exposing the aorta and IVC
3.3.2. SCOPE Talent applies pressure on dilated bladder
3.4. Next, at a site between half to three quarters of the distance from the left renal vein to the aortic bifurcation, dissect the left margin of the aorta so that it can be punctured.  The aorta is positioned about 45 degrees behind the IVC and therefore it must be dissected posteriorly and to the left, taking care not to dissect between the aorta and IVC.

3.4.1. LAB MEDIA Figure 1 (Editor, bring in this figure as a split screen with 3.4.2 and briefly point out the puncture site here. With the sentence that begins “The aorta…”, transition from Figure 1 to Figure 2, as described in 3.4.3 maintaining the split screen.)

3.4.2. SCOPE Talent points out the left renal vein and aortic bifurcation then dissects the left margin of the aorta (Editor, point out the left renal vein and aortic bifurcation with the VO and talent’s direction).  

3.4.3. LAB MEDIA Figure 2 Editor, use figure 2, removing all blue text and the arrow with dashed lines so that only the blue and red spheres and labels, and plane of dissection with black arrow are present.

3.5. Then, carefully dissect the infrarenal aorta from the surrounding tissues so as not to injure the IVC on the left and left renal vein with its tributaries on the right.
3.5.1. SCOPE Talent carefully dissects the infrarenal aorta from surrounding tissues - have talent point out the IVC and left renal vein and tributaries on right (Editor, point out IVC -and left renal vein if necessary 
3.6. Using microsurgery clips, clamp the proximal aorta. 
3.6.1. SCOPE Talent clamps aorta 
3.7. Grasp the connective tissue surrounding the aorta and IVC, and rotate it so that the puncture can be made from a slightly dorsal side of the aorta.  While in this rotated position, use a 25G needle to puncture the aorta through to the IVC.  The needle should be seen through the thin IVC wall.  
3.7.1. SCOPE Talent grasps tissue surrounding aorta and rotates it to expose dorsal side of aorta
3.7.2. LAB MEDIA Figure 2 (Editor, bring figure in just after talent rotates aorta through the VO, “While in this rotated position”
3.7.3. SCOPE Talent punctures aorta and needle can be seen through thin IVC wall
3.8. After confirming a successful hemostasis, de-clamp the aorta.  Rather than dark, venous blood flow, arterial blood can now be seen flowing into the IVC (TEXT: use compression to stop bleeding).
3.8.1. SCOPE Talent de-clamps aorta and venuous blood can be seen flowing into the IVC
3.8.2. SCOPE Talent uses compression to stop bleeding, if necessary
3.9. Finally, return the bowels to their natural position and use 6-0 sutures to close the abdomen.  Discontinue the isoflurane, and administer 0.1mg/kg of buprenorphine intramuscularly every 12 hours for 24 hours postoperatively. 
3.9.1. SCOPE Talent returns bowels to abdomen  

3.9.2. SCOPE Talent sutures abdomen

3.9.3. MED/CU LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent removes mask from animal

3.9.4. MED/CU LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent administers analgesia

3.10. House the animal in a solitary cage during recovery and administer wound care in accordance with your institution’s animal care and use guidelines. 

3.10.1. MED/CU Mouse moving around in solitary cage

3.11. The following day, perform Doppler ultrasound to confirm the AVF and to check for changes in measurements taken prior to surgery.

3.11.1. MED LAB MEDIA(Not shot due to animal lab restrictions; authors will send LAB MEDIA or photos) Talent performing Doppler ultrasound on sedated animal - have device and screen visible 
4. Representative Aortacaval Fistula Results
4.1. As shown in these coronal and cross-sectional views of the ideal puncture site, placement is critical to obtaining good survival without excessive hemorrhaging, which typically occurs with too much dissection between the aorta and IVC or from inadequate hemostatic pressure.  After practice, survival on the first post-operative day is typically over 95% and ~91% at post-operative day 7.  

4.1.1. LAB MEDIA Figure 1 and Figure 2
4.2. This schematic demonstrates the importance of wrapping the puncture site with connective tissue prior to applying pressure for hemostasis, allowing good hemostasis without compression of the AVF.  In our experience, a successful AVF can be confirmed with ultrasound by the third day.  Once the AVF is confirmed by duplex to be present, it will usually remain stable until day 28.  

4.2.1. LAB MEDIA Figure 3
4.3. This figure shows typical Doppler ultrasound findings in a successful AVF formation.  Changes in waveforms are observed at the level of the AVF in the IVC and towards the heart.  The overall AVF confirmation rate on post-operative day three is 71.4%.

4.3.1. LAB MEDIA Figure 4
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
5.1. Author name _Kota Yamamoto_: Once mastered, this technique can be done in _15 to 20_ 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 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.

( 2010, Journal of Visualized Experiments


