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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Y  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
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. Please upload all screen captured video files to your project page by the script return deadline.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Introduction statements.

1. Introductory Interview Statements

REQUIRED: 
1.1. Francois Potus: This protocol allows a robust and comprehensive assessment of cardiac function and the quantification of diastolic and systolic function of the left and right ventricle in mice [1]. 	Comment by Bridget Colvin: Authors: Francois Potus will be introduced with this statement and does not need to be introduced with a separate statement.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: 

1.2. Francois Potus: This technique provides a global approach to investigating cardiac function in mice, as it facilitates the simultaneous catheterization of the left and right ventricle within the same animal [1].
 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics Title Card

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) and follow the Queen’s University biosafety and ethical guidelines. 


Protocol
2. Right Carotid and Jugular Isolation 

2.1. To isolate the right carotid artery, use blunt dissection to displace the sternohyoid muscle laterally [1] to expose and isolate the right carotid artery [2].

2.1.1. WIDE: Talent dissecting tissue Videographer: More Talent than mouse in shot TEXT: Anesthesia: 3-4% -> 2% isoflurane
2.1.2. Artery being exposed 

2.2. Then use forceps and blunt dissection to isolate the carotid artery from the vagus nerve [1] and pass three, surgical 4.0 sutures under the artery but not the nerve [2].

2.2.1. Artery being dissected
2.2.2. Suture being placed

2.3. For right jugular vein isolation, displace the submandibular and parotid glands laterally to visualize the right jugular vein [1] and use the forceps to bluntly dissect and expose the right jugular vein [2].

2.3.1. Glands being displaced
2.3.2. Vein being dissected/exposed

2.4. Carefully dissect the vein to remove the surrounding fascia [1] and pass the forceps under the jugular vein [2].

2.4.1. Vein being dissected/fascia being removed
2.4.2. Forceps being inserted under vein 

2.5. Pass a surgical suture under the vein [1] and tie the suture at the cranial side of the vein [2].

2.5.1. Suture being passed
2.5.2. Suture being tied

2.6. Use a hemostatic clamp to apply gentle traction on the suture in the direction of the head [1] and pass two additional sutures under the jugular vein [2].

2.6.1. Traction being applied
2.6.2. Suture(s) being passed

2.7. Use a second clamp to gently pull the most distal suture in a caudal direction [1] and make a loose knot in the middle suture [2].

2.7.1. Suture being pulled
2.7.2. Loop being made

2.8. Then place several drops of warmed, physiological saline onto the vessel at the site of the anticipated venotomy [1].

2.8.1. Saline being added

3. Right Ventricular Catheterization 

3.1. For catheterization of the right ventricle, place the mouse under a stereomicroscope [1] and identify the jugular vein [2].

3.1.1. WIDE: Talent positioning mouse/microscope Videographer: More Talent than mouse in shot
3.1.2. LAB MEDIA: To be provided by Authors: Shot of vein

3.2. Gently apply superior traction to the vein [1] and insert a curved 30-gauve needle between the cranial and sutures at a 140-degree angle to ensure the needle enters in a coaxial manner [2].

3.2.1. LAB MEDIA: To be provided by Authors: Traction being applied
3.2.2. LAB MEDIA: To be provided by Authors: Needle being inserted

3.3. Upon insertion, move the needle to dilate the venotomy [1] and insert a 6-millimeter catheter tip under the needle into the venotomy [2].

3.3.1. LAB MEDIA: To be provided by Authors: Venotomy being dilated
3.3.2. LAB MEDIA: To be provided by Authors: Tip being inserted

3.4. Gently tie the middle suture to secure the catheter [1-TXT] and release the caudal suture [2].

3.4.1. LAB MEDIA: To be provided by Authors: Suture being tied TEXT: Caution: Excess pressure can damage catheter
3.4.2. LAB MEDIA: To be provided by Authors: Suture being released 

3.5. Advance the catheter into the right ventricle [1], monitoring the classical right ventricular pressure waveform on a continuous monitor [2].

3.5.1. LAB MEDIA: To be provided by Authors: Catheter being advanced
3.5.2. Talent watching monitor, with loops visible in frame 

3.6. The appearance of an optimal pressure volume loop confirms the correct positioning of the catheter [1].

3.6.1. SCREEN: To be provided by Authors: Video of optimal pressure volume loops

3.7. If necessary, gently rotate the catheter shaft to achieve until an optimal placement of the catheter along the axis of the right ventricle is achieved [1].

3.7.1. Shaft being rotated Video Editor: Important/difficult step
3.8. Francois Potus: To ensure correct positioning of the catheter in the right and left ventricles, read and interpret the pressure, volume, magnitude, and phase channels while simultaneously moving the catheter [1].

3.8.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

3.9. When an optimal pressure-magnitude loop signal has been obtained, press Enter on the console to perform a baseline scan [1] and monitor that the heart rate reported on the monitor screen in beats per minute is within a physiologic range [2-TXT].

3.9.1. Talent pressing enter, with monitor visible in frame
3.9.2. SCREEN: To be provided by Authors: Video of heart rate TEXT: i.e., 400–600 bpm

3.10. To generate the pressure volume loops, change the X-axis parameter from Magnitude to Volume, leaving the pressure as the Y-axis. When the pressure volume loops signal is optimal, record for 30 seconds [1].

3.10.1. SCREEN: screenshot3 Video Editor: can speed up

3.11. At the end of the analysis, stop the recording [1], pull out the catheter [2], and gently wipe the catheter with gauze [3].

3.11.1. Talent stopping recording, with monitor visible in frame
3.11.2. LAB MEDIA: To be provided by Authors: Catheter being pulled
3.11.3. LAB MEDIA: To be provided by Authors: X being wiped

3.12. Then place the catheter in heparin-sodium chloride solution [1] and tie the caudal suture to stop any bleeding from the jugular vein [2].

3.12.1. Talent placing catheter into solution
3.12.2. LAB MEDIA: To be provided by Authors: Suture being tied 

4. Left Ventricular Catheterization 

4.1. For catheterization of the left ventricle, gently elevate the right carotid artery with forceps [1] and tie the suture, thereby occluding the artery [2].

4.1.1. WIDE: Talent placing forceps under artery Videographer: More Talent than mouse in shot
4.1.2. Suture being tied

4.2. Use a hemostatic clamp to gently apply cranially directed traction on the vessel [1] and use a clamp to pull the most distal suture in a caudal direction [2].

4.2.1. Traction being applied
4.2.2. Suture being pulled

4.3. Make a loose knot on the middle suture [1] and add several drops of warmed, physiological saline onto the vessel at the site of the anticipated arteriotomy [2].

4.3.1. Loop being made
4.3.2. Saline being applied

4.4. Use the microscope to focus on the cranial section between the caudal and the middle suture [1] and gently apply superior traction to the artery [2].

4.4.1. LAB MEDIA: To be provided by Authors: Cranial section being identified
4.4.2. LAB MEDIA: To be provided by Authors: Traction being applied

4.5. Insert a new, curved, 30-gauge needle between the cranial and middle sutures at 140 degrees relative to the artery to ensure it enters in a coaxial manner [1] and insert a new catheter tip into the arteriotomy [2].

4.5.1. LAB MEDIA: To be provided by Authors: Needle being inserted
4.5.2. LAB MEDIA: To be provided by Authors: Tip being inserted

4.6. Tighten the middle suture to secure the catheter while simultaneously releasing the distal suture [1] and advance the catheter into the aorta to start recording [2].

4.6.1. LAB MEDIA: To be provided by Authors: Suture being tightened
4.6.2. LAB MEDIA: To be provided by Authors: Catheter being advanced

4.7. Confirm that the pressure channel shows a typical aorta trace [1] and advance the catheter retrograde across the aortic valve into the left ventricle [2]. Entry into the left ventricle will be evident from the sudden marked drop in diastolic pressure from the aorta [3].

4.7.1. SCREEN: screenshot2: 00:00-00:03 Video Editor: please emphasize loops on right of frame
4.7.2. LAB MEDIA: To be provided by Authors: Catheter being advanced
4.7.3. SCREEN: screenshot2: 00:03-00:05

4.8. To stabilize the left ventricular pressure, use the pressure volume loop to confirm a correct positioning of the catheter in the left ventricle [1], gently rotating the catheter shaft to achieve optimal placement of the catheter along the axis of the left ventricle as necessary [2-TXT]. 

4.8.1. SCREEN: screenshot2: 00:05-00:20
4.8.2. LAB MEDIA: To be provided by Authors: Catheter being rotated TEXT: Maximal phase value should be <7°

4.9. Stop the recording [1] and remove the catheter [2].

4.9.1. Talent stopping recording
4.9.2. Catheter being removed

4.10. Place the catheter in heparin-sodium chloride solution [1] and tie the caudal suture [2].

4.10.1. Talent placing catheter into solution
4.10.2. Suture being tied

4.11. Then clean both catheters with an enzymatic detergent [1].

4.11.1. Talent cleaning catheter(s) 


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
3.7.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7., 4.8.



Results
5. Results: Representative PV Loop Analyses and Hemodynamic Parameter Measurements

5.1. In this figure, representative optimal pressure loops [1] generated from a catheter correctly inserted through the jugular vein and advanced into the right ventricle can be observed [2].

5.1.1. LAB MEDIA: Figure 6A Video Editor: please emphasize loops in graph
5.1.2. LAB MEDIA: Figure 6A Video Editor: please emphasize black catheter in heart graphic

5.2. Improper positioning within the right ventricle is evident [1] by the appearance of flawed pressure volume loops [2].

5.2.1. LAB MEDIA: Figure 6B Video Editor: please emphasize black catheter in heart graphic
5.2.2. LAB MEDIA: Figure 6B Video Editor: please emphasize loops in graph

5.3. Optimal retrograde placement of the catheter across the aortic valve into the left ventricle [1] also results in a specific pressure loop pattern [2] that presents as flawed loops [3] in the event of an improperly positioned catheter [4].

5.3.1. LAB MEDIA: Figure 6C Video Editor: please emphasize black catheter in heart graphic
5.3.2.  LAB MEDIA: Figure 6C Video Editor: please emphasize loops in graph
5.3.3. LAB MEDIA: Figure 6D Video Editor: please emphasize loops in graph
5.3.4. LAB MEDIA: Figure 6D Video Editor: please emphasize black catheter in heart graphic

5.4. This technique allows the acquisition of comprehensive left [1] and right ventricular systolic pressure values [2].

5.4.1. LAB MEDIA: Table 1 Video Editor: please emphasize LSVP data row
5.4.2. LAB MEDIA: Table 1 Video Editor: please emphasize RSVP data row

5.5. It also provides diastolic parameters [1] and yields information about numerous advanced measures of contractility and lusitropy [2].

5.5.1. LAB MEDIA: Table 1 Video Editor: please emphasize LVEDP and RVEDP data rows
5.5.2. LAB MEDIA: Table 1 Video Editor: please emphasize dP/dt max data rows
5.6. This technique also facilitates assessment of the efficiency of the left and right ventricle [1] and the afterload of the ventricles face [2].

5.6.1. LAB MEDIA: Table 1 Video Editor: please emphasize EF and SW data rows
5.6.2. LAB MEDIA: Table 1 Video Editor: please emphasize Ea data rows




Conclusion	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Conclusion statements.
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Francois Potus: Overall, practice, proper field illumination, appropriate surgical tools, and keeping the jugular vein and carotid artery hydrated are the keys to a successful implantation of the procedure [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.6., 3.7., 4.2., 4.5. 4.7., 4.8.) 

6.2. Francois Potus: This technique can be used to assess the connection between right and left ventricular function in cardiovascular disease, for example, right ventricle responses to increased afterloads in pulmonary arterial hypertension [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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