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A. Microscopy: Does your protocol involve video microscopy? Y, Carl Zeiss, Opmi pico, f170
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.7., 2.8., 2.10., 2.11., 3.1., 3.2.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.4., 2.6., 2.7.
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 this surgical method is to band the pulmonary trunk in a Wistar rat for the induction of right ventricular hypertrophy and failure. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Stine Andersen: This method can help answer key questions about the underlying mechanisms and treatment of right ventricular failure.
1.2. Asger Andersen: The main advantage of this technique is that it allows a precise and reproducible afterload increase that induces right ventricular hypertrophy and failure. 
1.3. Mads Dam: The implications of this technique extend toward the therapy of right ventricular failure, because it eliminates effects secondary to the pulmonary vasodilation. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the National Animal Care and Use Committee.
Protocol: (read by voice talent at JoVE)
2. Pulmonary Trunk Isolation
2.1. Before beginning the trunk isolation procedure, select an appropriate diameter for the banding [1-WIDE-TXT] and adjust the ligating clip applier until the distance between the jaws is 1-mm when the clip is fully compressed, leaving a lumen of 0.6 mm [2-CU-TXT].

2.1.1. Talent selecting banding (TEXT: e.g. 0.6 mm) 
2.1.2. Applier being adjusted (TEXT: i.e. 2 clip legs have 0.2-mm thickness each)
2.2. Next, confirm a lack of response to toe pinch in an anesthetized, 100-120-gram Wistar rat weanling [1-ECU-TXT] and make a 1-cm skin incision along the midline of the sternum [2-CU-TXT].

2.2.1. Toe being pinched (TEXT: Anesthesia: 7%->3.5% isoflurane; Analgesia: buprenorphine 0.1 mg/kg s.c. + carprofene 5 mg/kg s.c.) 

2.2.2. Incision being made (TEXT: See text for full rat preparation details)

2.3. Under a dissecting microscope, cut the major pectoral muscle at its sternal attachment [1-SCOPE] and identify the 2nd, 3rd, and 4th costae [2-SCOPE].
2.3.1. Shot of major pectoral muscle, then muscle being cut (Video Editor: please identify muscle when mentioned if necessary/appropriate)

2.3.2. Shot of 2nd, 3rd and 4th costa (Video Editor: please identify costa when mentioned as possible/appropriate) Video editor: 2.3.2 through 2.4.2 were filmed in one shot. 
2.4. Use a pair of scissors to cut the 4th, 3rd, and 2nd costae close to the sternum [1-SCOPE] and carefully dissect the intercostal muscles until a complete left thoracotomy has been performed [2-SCOPE-TXT]. 
2.4.1. Costa being cut
2.4.2. Muscles being dissected (TEXT: Compress any anterior thoracic artery bleeding w/ pean forceps/ligate artery)
2.5. “The lateral thoractomy should be performed carefully, as the left internal mammarial artery is located on the inside of the thoracic wall.” 
2.5.1. Asger Andersen, speaking the above interview style (looking just off-camera) 
2.6. Insert a retractor between the sternum and the costae [1-SCOPE] and open the jaws until the thymus is visible at the top of the viewing field [2-SCOPE].
2.6.1. Retractor being inserted Video editor: 2.6.1 and 2.6.2 were filmed in one shot. 
2.6.2. Jaws being opened/shot of thymus

2.7. Use the pean forceps to carefully flip the thymus to expose the aorta and the pulmonary trunk [1-SCOPE] and guide the tip of a small surgical hooklet bent to an 85° angle through the transverse pericardial sinus behind the left atrial appendage [2-SCOPE].
2.7.1. Thymus being flipped

2.8. Pull the hooklet halfway back through the sinus [1-SCOPE] and guide the tip of the ear hook upwards until it appears between the ascending aorta and the pulmonary trunk [2-SCOPE].
2.8.1. Hooklet being inserted Video editor: 2.8.1 through 2.8.3 were filmed in one shot. 
2.8.2. Hooklet being pulled back

2.8.3. Tip being guided between aorta and trunk/appearing between aorta and trunk 
2.9. “To position the ear hook through the pericardial sinus and between the pulmonary trunk, take care to insert the ear hook at the correct angle and without any force. Although difficult, the insertion can be mastered with practice.” [1-MED-interview style]
2.9.1. Author’s name, speaking the above interview style (looking just off-camera) Video editor: Authors did not specify the identity of the author that delivered this statement. 
2.10. Use iris scissors to remove any connective tissue covering the tip to separate the pulmonary trunk from the ascending aorta [1-SCOPE-TXT] 

2.10.1.  Tissue being removed (TEXT: Optional repeat insertion w/ larger hook) 
2.11. Use angled forceps to guide a 10-cm piece of 4-0 multifilament ligature around the pulmonary trunk through the passage made by the hook [2-SCOPE].

seize the end of the ligature with another forceps [1-SCOPE]. The pulmonary trunk should now be separated from the ascending aorta and can be controlled by the ligature around it [2-SCOPE].
2.11.1.  Suture being guided Video editor: 2.11.1 through 2.11.3 filmed in one shot. 
2.11.2. Ligature being seized

2.11.3.  Shot of trunk separated from aorta/trunk being moved by pulling on ligature to demonstrate control of trunk 

3. Clip Application and Thorax Closure
3.1. When the pulmonary trunk has been secured, use a clip to load the adjusted ligating clip applier [1-WIDE] 

3.1.1. Talent loading clip applier

3.1.2. Jaw and leg being guided around trunk

3.1.3. Trunk being pulled into fork 

3.2. Carefully guide one jaw and one leg of the clip though the passage around the pulmonary trunk [2-SCOPE], using the ligature to gently pull the pulmonary trunk up and into the fork of the clip [3-SCOPE]. When the pulmonary trunk is in the fork and the two tips of the clip legs are free of any connective tissue [1-SCOPE], compress the clip to apply the banding [2-SCOPE], removing the ligature as soon as the right ventricle dilates in response to the banding [3-SCOPE]. 

3.2.1. Moved shot: Jaw and leg being guided around trunk

3.2.2. Moved shot: Trunk being pulled into fork 

3.2.3. Shot of trunk in fork/legs free of tissue

3.2.4. Clip being compressed/banding being applied

3.2.5. RV dilating/ligature being removed

3.3. When the trunk has been banded, remove the pean forceps from the thymus [1-SCOPE] and return the tissue to its natural position [2-SCOPE].

3.3.1. Forceps being removed Video editor: 3.3.1 and 3.3.2 filmed in one shot. 
3.3.2. Shot of thymus in position/being moved into position

3.4. Remove the retractor [1-SCOPE] … and use absorbable 4-0 multifilament sutures to close the thorax in three layers [2-CU-TXT].

3.4.1. Shot of removed retractor Video editor: 3.4.1 and 3.4.2 filmed in one shot. Videographer also included an alternative WIDE shot. 
3.4.2. One layer being sutured (TEXT: i.e. intercostal, major pectoral muscle, skin layers) 
3.5. Then subcutaneously inject 2 mL of saline to replace any fluid lost during the surgery [1-CU] and monitor the animal until full recumbency [2-MED-TXT].

3.5.1. Saline being injected

3.5.2. Talent placing rat into home cage (TEXT: See text for full post-operative care details)
4. Results: Representative Effects of Rat Pulmonary Trunk Banding (PTB) 
4.1. Rats subjected to severe pulmonary trunk banding develop extra-cardiac manifestations [1-LM] of right ventricle failure, including liver failure [2-LM].

4.1.1. 58050_figure 1_graph 5A.tif: please emphasize PTB severe data bar

4.1.2. 58050_figure 2_images 5E.tif: please emphasize right/darker liver image

4.2. Differences in moderate [1-LM] versus severe right ventricle failure are even more pronounced, as revealed by a stepwise decrease in both cardiac output [2-LM] and tricuspid annular plane systolic excursion as the severity of the banding increases [3-LM].

4.2.1. 58050_figure 3_ graphs 2DEF.tif: please emphasize RV pressure graph 
4.2.2. 58050_figure 3_ graphs 2DEF.tif: please emphasize Cardiac output graph

4.2.3. 58050_figure 3_ graphs 2DEF.tif: please emphasize TAPSE graph

4.3. Pulmonary trunk branding procedure-induced right ventricle dilatation [1-LM] is also evidenced by an increase in both right ventricular end-diastolic volume and end-systolic volume in the moderate pulmonary trunk branded rats [2-LM] compared to sham-operated animals [3-LM] and in the severe pulmonary trunk branded rats compared to both the moderate [4-LM] and sham animals [5-LM]. 
4.3.1. 58050_figure 4_images 4A.tif: please emphasize right images

4.3.2. 58050_figure 5_graph 4B.tif: please add brackets and asterisks between light grey (PTB moderate) and white (sham) data bars as in original Figure 4B
4.3.3. 58050_figure 5_graph 4B.tif: please add brackets, asterisks, and p=0.07 text between light grey (PTB moderate) and dark grey (PTB severe) data bars as in original Figure 4B

4.3.4. 58050_figure 5_graph 4B.tif: please add brackets and asterisks between dark grey (PTB severe) and white (sham) data bars as in original Figure 4B

4.4. A stepwise decrease in right ventricular ejection fraction is also observed [1-LM]. 
4.4.1. 58050_figure 6_graph 4C.tif: please subsequently emphasize data bars from white to dark grey

4.5. Right ventricular hypertrophy is further indicated by an increase in cardiomyocyte cross sectional area in pulmonary trunk banded rats [1-LM] compared to sham operated animals [2-LM], as well as other morphological changes of the right ventricle associated with right ventricle failure, including right ventricle fibrosis [3-LM].
4.5.1. 58050_figure 7_images 5C.tif: please emphasize right image/dark blue staining in right image

4.5.2. 58050_figure 7_images 5C.tif: please emphasize left image/dark blue staining in left image

4.5.3. 58050_figure 8_images 5D.tif: please emphasize right image/yellow staining in right image
5. Conclusion (said by authors on camera):
5.1. Sarah Holmboe: The method was originally developed by Schou and Peters to investigate aquaporins in the kidneys during decompensated heart failure.

5.2. Asger Andersen: Once mastered, this technique can be completed in 30 minutes if it is performed properly.

5.3. Stine Andersen: While attempting this procedure, it’s important to obtain consistent results with the model before initiating the experimental research.
5.4. Julie Axelsen: After its development, this technique paved the way for researchers in the field of right heart failure to explore pharmacologic interventions and basic underlying mechanisms.
5.5. Asger Andersen: After watching this video, you should have a good understanding of how to perform pulmonary trunk banding in rats.
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. 
4.1
58050_figure 1_graph 5A.tif – RV/LV+S in sham and PTB (mild, moderate and severe)


58050_figure 2_images 5E.tif – images of healthy (left) and congested (right) liver

4.2
58050_figure 3_ graphs 2DEF.tif – RV pressure, cardiac output and TAPSE 7 weeks after PTB

4.3 
58050_figure 4_images 4A.tif – MRI images of sham and PTB


58050_figure 5_graph 4B.tif – RV end-diastolic and end-systolic volumes

4.4
58050_figure 6_graph 4C.tif – RV ejection fraction

4.5 
58050_figure 7_images 5C.tif – cardiomyocyte cross sectional area in sham and PTB

58050_figure 8_images 5D.tif – fibrosis in sham and PTB 
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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