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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? Y. WPI precision surgioscope. We have a camera mounted on our scope, but we are worried about that shaking of the scope will affect the quality of filming 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document.  2.8-2.12, 2.17 & 2.18, 3.3-3.6.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. The steps leading up to freeing the suture can be quite difficult. There is not much that you can do to ensure success. Practice to create confidence, patience, good breathing to ensure steadiness in your hands are the main keys to 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 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 Transient Middle Cerebral Artery Occlusion in neonatal rats is to provide a translational model of stroke in full-term neonates. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Fernando Gonzalez: This method can help answer key questions in the field of neonatal ischemic brain injury by providing a model to study the mechanisms of injury and repair following early injury, and how they can be modulated with different therapeutic strategies.
1.2. Fernando Gonzalez: The main advantage of this technique is that it provides a physiologically accurate model of focal ischemic stroke in neonates. It also includes a reperfusion component, which is an important part of the injury process in human neonates. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Amara Larpthaveesarp: Visual demonstration of this method is critical as these surgical steps are difficult to learn, because 2-dimensional representations of the artery anatomy do not adequately demonstrate the complex, 3-dimensional anatomy and branching of the vessels in the rat.   

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of California, San Francisco. 
Protocol (read by voice talent at JoVE):

2. Middle Cerebral Artery Occlusion

2.1. Begin by weighing the pup to ensure that it is between 19 and 21 grams [1-MED].  
2.1.1. Talent observing the pup in a safe container on the balance. 
2.2. After anesthetizing the pup using inhaled isoflurane according to approved protocols, ensure that there is no response to a foot pinch [1-MED-over the shoulder/CU]. Maintain body surface temperature with the use of a heating pad under the surgical stage [2-MED-TXT].
2.2.1. Talent pinches the foot of the pup. No movement is seen. Multiple takes, shot will be reused once. 
2.2.2. Talent places/checks on the heating pad under the stage.  TEXT: Between 35.5 °C and 37 °C. 
2.3. Secure the animal in a supine position with tape across the shoulder regions [1-MED]. Use sterile cotton swabs to swab the anterior cervical area with 70% ethanol [2-CU], followed by a swab of povidone-iodine solution [3-MED-TXT]. 
2.3.1. *film as written. 
2.3.2. *film as written. 2.3.2 and 2.3.3 should be reversed – ethanol is swabbed first
2.3.3. *film as written. TEXT: Alternate between each solution for four times.  
2.4. Next, locally infiltrate 0.25% bupivacaine into the planned incision site [1-MED-over the shoulder]. 
2.4.1. Talent injecting analgesic into the area where the incision will be made. 
2.5. Then, while working through a stereoscope [1-MED], make a midline 5 to 7 mm anterior cervical incision to expose the common carotid artery [2-SCOPE-TXT]. Place 2 to 4 retractors to keep the cavity open and the artery exposed [3-CU].
2.5.1. Talent positions the stereoscope. 
2.5.2. *film as written. Ensure that the common carotid artery can be seen. If possible have Talent point it out with the tips of forceps or similar. TEXT: CCA
2.5.3. The retractors are placed. 
2.6. Next, locate the internal carotid artery [1-SCOPE-TXT], occipital artery [2-SCOPE-TXT], and external carotid junction [3-SCOPE-TXT]. Remove connective tissue and fat from the arteries to get a clear view [4-SCOPE-TXT]. 
2.6.1. The internal carotid artery is indicated with forceps or something else with a fine tip. TEXT: ICA
2.6.2. The occipital artery is indicated with forceps or something else with a fine tip. TEXT: OA
2.6.3. The external carotid artery is pointed out at the level of the junction. TEXT: ECA
2.6.4. Fat/connective tissue is removed from an artery. TEXT: Be careful not to disturb the Vagus nerve. 
2.7. After cutting 1.5 centimeters of 6-0 silk braided suture thread [1-MED], unbraid the suture, pulling out single strands [2-CU]. Make sure that the single strands are neat and not frayed [3-CU-TXT]. 
2.7.1. Talent finishes cutting the 1.5 cm length of suture. 
2.7.2. The suture is unbraided and a single strand is pulled out.  
2.7.3. Three neat, unfrayed strands are on a piece of paper, a fourth is added. TEXT: Smooth any frayed ends by dampening and grooming the strand with forceps. 
2.8. While holding the suture strand with 45-degree forceps [1-MED], sweep the forceps in an arc under the ICA so that the tips emerge between the ICA and OA [2-SCOPE-TXT].  
2.8.1. Talent places the suture strand in the 45-degree forceps. 
2.8.2. *film as written. TEXT: If bleeding occurs, apply pressure to the artery with forceps. Absorb any blood with a sterile swab.
2.9. Next, grab the end of the suture strand and pull it so that the end is easy to access [1-CU]. Release the strand from the forceps [2-CU] and back the forceps out from under the ICA, reversing the prior motion [3-SCOPE]. 
2.9.1. *film as written. Combined with 2.9.2
2.9.2. *film as written. 

2.9.3. *film as written. 
2.10. Tie a temporary ligature around the ICA at the base, closest to where it separates from the CCA [1-CU].
2.10.1. *film as written.  
2.11. Carefully retract the ICA laterally [1-CU], then use a clip to secure the retracting strand to excess skin near the axilla region on the side opposite to the incision [2-CU]. 
2.11.1. *film as written. Combined with 2.11.2
2.11.2. *film as written. 
2.12. Ensure that the retracting strand is taut enough to stop blood flow before proceeding to the next step [1-CU-TXT]. The artery should be flat and pale [2-SCOPE]. 
2.12.1. Talent gently adjusting the retracting strand. TEXT: Do not over-retract to avoid tearing the ICA.  
2.12.2. Shot of the flat and pale artery. 
2.13. Use 45-degree forceps to grasp another unbraided suture strand [1-MED] and loop it under and around the ICA, as before [2-SCOPE]. Position this strand lateral to the retraction strand [3-CU]. 
2.13.1. *film as written. 
2.13.2. *film as written. 
2.13.3. The strand is placed next to the strand from 2.12.1. 
2.14. Then cut a 0.2-mm arteriotomy midway between the tied and untied ligatures, erring closer to the tied ligature [1-SCOPE]. 
2.14.1. A scalpel (or whichever implement is used by the authors) enters the shot and the cut is made. Instrument needs to enter the shot to cover the narration. 
2.15. Now, using a metric ruler, measure 10-millimiters of silicone-coated nylon suture as the occluding suture [1-MED-over the shoulder]. Cut the suture with an extra allowance of 2 to 3 millimeters for removal during reperfusion [2-CU]. 
2.15.1. Talent measuring the occluding suture with the ruler. 
2.15.2. Talent moves the tips of the scissors three millimeters down the ruler (to 13 mm) and then makes the cut. 
2.16. Hold the occluding suture with 45-degree forceps [1-MED] and use straight forceps [2-MED] to create a bend at the point where it will meet the MCA, marking the stopping point of advancement [3-CU].
2.16.1. Talent picks up the suture with the forceps. 
2.16.2. Talent picks up straight forceps with the other hand. 
2.16.3. Talent uses the straight forceps to make a bend in the suture and holds the bent suture in place for a few seconds to provide footage to cover the rest of the narration. 
2.17. Feed the occluding suture into the arteriotomy, aiming it parallel to the ECA and towards the head [1-SCOPE-TXT]. Smoothly advance the suture until the bend is reached [2-SCOPE-TXT]. 
2.17.1. The occluding suture is aimed and inserted into the arteriotomy. TEXT: Critical step. 
2.17.2. *film as written. TEXT: Immediately stop advancement if resistance is felt. 
2.18. Then use the strand positioned lateral to the retraction strand to tie a temporary ligature to secure the occlusion suture [1-CU]. 
2.18.1. The strand is picked up and the ligature is tied. 
2.19. Remove the retractor clip [1-MED]. Then trim the strands of both temporary ligatures, leaving the strand that will be used to remove the knot longer than the strand used to tighten it [2-CU]. 
2.19.1. *film as written. 
2.19.2. One strand is trimmed, followed by the other. Strands are not of equal length after cutting. 
2.20. Remove the retractors [1-MED-over the shoulder] and close the cavity using 6-0 braided silk to create three interrupted sutures [2-MED].
2.20.1. *film as written. 
2.20.2. Show the end of the suturing where three interrupted sutures are visible. 
2.21. Remove the pup from anesthesia and place it on a heating pad in room air [1-MED-TXT/MED-over the shoulder]. 
2.21.1. The pup is removed from the nose cone and placed in a cage on a warming mat. Multiple takes, shot will be reused once. TEXT: Ensure a body surface temperature between 35.5 °C and 37 °C.
2.22. Monitor the pup until it has regained sufficient consciousness to maintain sternal recumbency [1-MED], and make sure that it has fully recovered before returning it to the dam [2-MED-over the shoulder].
2.22.1. Talent looking at pup walking around. 
2.22.2. Talent looks at pup in hand before returning it to the home cage with the mother rat.  
2.23. During occlusion [1-LM], diffusion-weighted magnetic resonance imaging [2-LM] can be used to verify the appropriate induction of injury [3-LM].  These images show ongoing ischemic injury [4-LM], indicated by the arrow [5-LM], detected by DW-MRI during transient MCAO [6-LM]. 
2.23.1. LAB MEDIA: 54830_Larpthaveesarp_2.1 TEXT: DW-MRI. 
2.23.2. LAB MEDIA: 54830_Larpthaveesarp_2.2

2.23.3. LAB MEDIA: 54830_Larpthaveesarp_2.3 
2.23.4. LAB MEDIA: 54830_Larpthaveesarp_2.4 
2.23.5. LAB MEDIA: 54830_Larpthaveesarp_2.5 
2.23.6. LAB MEDIA: 54830_Larpthaveesarp_2.6. Video Editor please cycle through images 2.1 to 2.6 once, timed to begin and end with the narration. 
3. Reperfusion 
3.1. Approximately 2 hours and 50 minutes after occlusion of the MCA [1-MED], prepare the surgical materials [1.1-?] and then begin the reperfusion procedure by anesthetizing as before [2-CU]. 
3.1.1. Talent checking timer. 
3.1.1.1 Added shot – Author note just said “Added to show the 10 min mark when other things are being prepared”, so, I tried to include vague enough VO to use this
3.1.2. Use 2.2.1. Foot pinch with no response seen. 
3.2. Remove the interrupted sutures [1-MED-over the shoulder] and locate the junction, which is marked by the two ligatures and the tail end of the occluding suture [2-SCOPE].
3.2.1. *film as written. Show the last suture being removed. 
3.2.2. Indicate the two ligatures and the tail end of the occluding suture with tips of forceps or similar. 
3.3. Carefully untie the most lateral knot of the temporary ligature by pulling the longer strand [1-CU-TXT] and remove the suture strand from the cavity [2-CU]. 
3.3.1. *film as written. TEXT:  Caution: it is possible to damage the artery during untying. 
3.3.2. *film as written. 
3.4. At exactly 3 hours following MCA occlusion [1-CU], slowly back the occluding suture out of the artery. There should be no resistance [2-SCOPE-TXT]. 
3.4.1. Show countdown timer reaching zero. 
3.4.2. The occluding suture is smoothly removed from the artery. TEXT: Critical step. 
3.5. Use straight forceps to apply pressure to the arteriotomy [1-CU], and then carefully untie the medial knot to restore blood flow [2-SCOPE]. 
3.5.1.1. *film as written. 
3.5.1.2. The medial knot is untied. 
3.6. After removing the suture strand from the body [1-CU], apply a hemostatic agent to the arteriotomy to stop bleeding [2-MED-TXT].
3.6.1. *film as written.  
3.6.2. Talent opens packet of hemostatic agent and applies to arteriotomy.  TEXT: Ensure that the bleeding has stopped before proceeding. 
3.7. The return of the artery’s original shape and red color confirms that ICA blood flow has been restored [1-SCOPE]. 
3.7.1. Shot of the artery with normal shape and red color. 
3.8. After removing the retractors, close the cavity with three interrupted sutures of 6-0 braided silk [1-MED]. 
3.8.1. Talent suturing the incision. 
3.9. Remove the pup from anesthesia and allow it to recover with monitoring as before, before returning it to the come cage [1-MED-over the shoulder]. 
3.9.1. Use 2.21.1. Talent places pup in cage on heated mat. 
3.10. Inspect the pups daily for 5 days [1-WIDE]. Record their weights [2-MED-over the shoulder] and inspect the incision sites closely for appropriate healing [3-MED-TXT].
3.10.1. Talent bringing cage to bench. 
3.10.2. Talent weighing a baby rat and recording the weight. 
3.10.3. Talent holding an awake baby rat and examining the sutures. TEXT: Remove sutures after 7-14 days. 
4. Results: Unilateral Injury Involving the Striatum and Cortex at 4 Weeks Post-tMCAO
4.1. These posterior to anterior, 50-micron, cresyl-violet-stained coronal brain sections harvested from P38 animals [1-LM] demonstrate fairly severe injury following a 3-hour tMCAO at P10 [2-LM]. The arrow indicates ipsilateral cyst formation and reduced cortical and striatal volume [3-LM]. The round hole on the left side represents a contralateral hemisphere identifier [4-LM-TXT]. 
4.1.1. LAB MEDIA: 54830_Larpthaveesarp_Figure3.1. Show image. 
4.1.2. LAB MEDIA: 54830_Larpthaveesarp_Figure3.2. Show image. Circle hemisphere on right hand side. 
4.1.3. LAB MEDIA: 54830_Larpthaveesarp_Figure3.3. Show image. Flash arrow. 
4.1.4. LAB MEDIA: 54830_Larpthaveesarp_Figure3.4 Place circle of contrasting color around the hole in the center on the left hand side. TEXT:  Reprinted with permission from Neurobiology of Disease12.
5. Conclusion (said by authors on camera)
5.1. Amara Larpthaveesarp: While attempting this procedure, it’s important to remember to _that while the procedure is conceptually simple, success and mastery may take many hours of optimization and practice.
5.2. Amara Larpthaveesarp: Once mastered, this occlusion can be done in __less than 10 minutes and reperfusion can be done in less than 5 minutes________ if 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 file names 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 are included in the email accompanying the finalized script.
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