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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  26
Number of Shots:  57 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee of Rhode Island Hospital and Brown University



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Surgical Femoral Catheterization 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, position the anesthetized animal supine on the operating table [1-TXT] and palpate the groin area to locate the femoral pulse [2].
2.1.1. WIDE: Talent placing the animal supine on the operating table. TXT: Anesthesia: IM of Telazol (4.4 mg/kg) + Xylazine (2.2 mg/kg) 
2.1.2. Talent palpating the groin area with fingers to identify the femoral pulse.

2.2. Inject 2 percent lidocaine subcutaneously in the groin region where the cut down will be performed, positioning the needle roughly perpendicular to the inguinal crease and advancing in a craniocaudal direction [1].
2.2.1. Talent injecting lidocaine subcutaneously near the inguinal crease while holding the syringe perpendicular to the skin.

2.3. Then, using a number 10 scalpel, make a 4 to 5-centimeter incision perpendicular to the inguinal crease [1-TXT]. Employing electrocautery, dissect through the subcutaneous tissue to reach the femoral artery [2] and use a Weitlaner retractor to separate the muscle and expose the artery further [3]
2.3.1. Talent making a skin incision in the groin with a number 10 scalpel, following a cranial direction. TXT: Begin caudally femoral pulse site and move cranially
2.3.2. Talent applying electrocautery to dissect layers of subcutaneous tissue.
2.3.3. Talent inserting and adjusting the Weitlaner retractor to open up the muscle tissue.

2.4. Next, bluntly dissect around the femoral artery using a right-angle clamp to expose it circumferentially [1]. For any fibrous adhesions that cannot be removed bluntly, use Metzenbaum scissors to divide them sharply [2]. Encircle the exposed femoral artery with a vessel loop to isolate it [3]. Place a second vessel loop on the femoral artery to ensure both proximal and distal control [4-TXT].
2.4.1. Talent maneuvering a right-angle clamp around the femoral artery to isolate it.
2.4.2. Talent using Metzenbaum scissors to cut fibrous adhesions around the artery.
2.4.3. Talent placing a vessel loop around the femoral artery.
2.4.4. Talent placing a second vessel loop on the femoral artery. TXT: Administer heparin systemically at a dose of 80 IU/kg 

2.5. Using the Seldinger technique, puncture the femoral artery with an 18-gauge access needle, taking care not to pierce the posterior wall [1]. Once blood is seen returning, advance a guidewire through the needle into the artery [2]. After removing the needle, introduce a 7 French arterial sheath over the guidewire into the artery [3]. Then, remove the guidewire and vascular dilator, leaving the sheath in place [4].
2.5.1. Talent puncturing the femoral artery with the access needle and watching for blood return.
2.5.2. Talent threading a guidewire through the needle.
2.5.3. Talent inserting the 7 French arterial sheath over the guidewire.
2.5.4. Talent removing the guidewire and dilator, leaving the sheath in the artery.

2.6. Confirm that blood is flowing through the sheath [1] and connect the arterial sheath to the Harvard Apparatus withdrawal pump [2].
2.6.1. Talent pointing to pulsatile blood flow from the arterial sheath.
2.6.2. Talent connecting the arterial sheath tubing to the Harvard Apparatus withdrawal pump.





3. Median Sternotomy Procedure
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Inject 2 percent lidocaine subcutaneously at the midline of the chest to prepare for the sternotomy [1]. Using a number 10 scalpel, make a midline incision extending from the sternal notch down to the xiphoid process [2].
3.1.1. Talent injecting lidocaine along the chest midline with a syringe.
3.1.2. Talent making a full-length midline skin incision from the sternal notch to xiphoid.

3.2. Employing electrocautery, divide the subcutaneous tissue until the sternum is fully exposed, taking care to maintain hemostasis throughout [1]. Then, carefully release lateral and inferior adhesions of the xiphoid process [2]. Lift the xiphoid with a Kelley clamp and horizontally transect it at the base [3].
3.2.1. Talent dissecting down with electrocautery and pausing intermittently to control bleeding.
3.2.2. Talent dissecting around the xiphoid to release surrounding tissue.
3.2.3. Talent lifting the xiphoid process with a Kelley clamp and cutting it horizontally.

3.3. Next, dissect the superior sternal notch free to facilitate division of the sternum after cutting superficial strap muscles [1] and bluntly dissect underneath the sternum using a finger to create space for the sternal knife [2]. Using a Lebsche knife, sharply divide the sternum along the midline, adjusting the knife angle as needed [3-TXT].
3.3.1. Talent dissecting muscles near the superior sternum with scissors or cautery.
3.3.2. Talent inserting a finger and sweeping under the sternum.
3.3.3. Talent positioning and advancing the Lebsche knife down the sternum midline, with attention to the lower third. TXT: Proceed slowly through the final 1/3rd of the sternum 

3.4. After completing the sternotomy, use both blunt and sharp dissection to lyse any adhesions between the chest wall and the pericardium or pleura [1]. Insert a sternal retractor to spread the ribs and expose the heart [2].
3.4.1. Talent using scissors and fingers to break adhesions around the chest cavity.
3.4.2. Talent placing and cranking open a sternal retractor over the sternotomy site.

3.5. Open the pericardium with Metzenbaum scissors and extend the incision from the right atrium down to the left ventricular apex [1]. Continue dissecting to expose the left and right atrial appendages using blunt or sharp techniques. Use a peanut sponge mounted on an Allis clamp to assist dissection [2].
3.5.1. Talent cutting open the pericardial sac and extending it caudally along the heart surface.
3.5.2. Talent dissecting atrial appendages with sponge-tipped clamp for better exposure.

3.6. If identifying the atrial appendages proves difficult, dissect out the thymic tissue with electrocautery to perform a thymectomy [1]. Once the atrial appendages are visible, apply pacing clamps to both and connect them to a single-chamber external pacing box [2-TXT].
3.6.1. Talent removing thymic tissue with electrocautery for better cardiac exposure.
3.6.2. Talent attaching pacing clamps and observing successful pacing on the monitor. TXT: Test pacing at 150 beats/min and confirm capture on ECG 

3.7. Ensure the left ventricular apex is exposed using blunt and sharp dissection methods [1]. Then, open the left pleural space and use a large Satinsky clamp to encircle the inferior vena cava. Then, isolate it using a vessel loop [2]. At this stage, proceed to systemically heparinize the swine and obtain femoral access [3].
3.7.1. Talent carefully dissecting around the apex of the heart for clear visualization.
3.7.2.  Talent placing a Satinsky clamp around the inferior vena cava and securing with a loop.
3.7.3. Talent administering heparin intravenously and returning focus to the femoral access site.





4. Microsphere Injection-Perfusion Analysis 
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Access the left atrial appendage using a fine-gauge butterfly needle attached to intravenous tubing and a three-way stopcock. Use a small hemostat to guide the needle and hold it in place [1]. Attach a syringe containing sterile heparinized saline to the stopcock and pull back on the plunger to confirm correct placement [2]. If blood is easily withdrawn, the needle is correctly positioned [3].
4.1.1. Talent inserting the butterfly needle into the left atrial appendage while stabilizing it with a hemostat.
4.1.2. Talent attaching the syringe and pulling back on the plunger. 
4.1.3. Shot of return of blood, confirming needle placement.

4.2. Now, connect a syringe filled with 5 milliliters of lutetium-labeled microspheres, at a concentration of 2.5 million microspheres per milliliter, to the three-way stopcock [1]. Assign a member of the operating room team to time the procedure for 90 seconds [2]. Initiate femoral artery blood withdrawal through the Harvard Apparatus pump to collect a total of 10 milliliters at a rate of 6.67 milliliters per minute [3].
4.2.1. Talent connecting the lutetium-labeled microsphere syringe to the stopcock.
4.2.2. Talent handing a stopwatch to an assistant and instructing them to begin timing.
4.2.3. Talent starting the Harvard Apparatus pump to begin blood withdrawal.

4.3. During the first 30 seconds of blood withdrawal, inject the lutetium-labeled microspheres into the left atrial appendage [1]. Midway through the injection, withdraw slightly on the syringe to reconfirm correct positioning [2].
4.3.1. Talent slowly injecting microspheres into the appendage.
4.3.2. Talent gently pulling back on the syringe plunger to reconfirm needle placement.

4.4. Flush the tubing with a syringe of heparinized saline to clear residual microspheres and reconfirm correct needle positioning [1].
4.4.1. Talent flushing the line with saline and checking for blood return.

4.5. After 90 seconds, disconnect the tubing linking femoral access to the withdrawal pump [1] and reconnect new tubing to prepare for sampling during pacing [2].
4.5.1. Talent removing the existing tubing from the pump port.
4.5.2. Talent attaching fresh tubing to the pump for the next withdrawal cycle.

4.6. Now, begin pacing the heart at 150 beats per minute [1].
4.6.1. Talent adjusting the pacing box to 150 bpm. TXT: Repeat the withdrawal and injection procedure with 5 mL of samarium-labelled microspheres (2.5 × 106 microspheres/mL)
 
4.7. After the injection procedure, stop cardiac pacing and disconnect the femoral arterial sheath from the Harvard Apparatus withdrawal pump [1].
4.7.1. Talent turning off the pacing unit and detaching the arterial sheath tubing.
4.8. Remove the butterfly needle from the left atrial appendage and apply direct pressure to achieve hemostasis [1].
4.8.1. Talent carefully withdrawing the needle and pressing gauze over the puncture site.



5. Pressure-Volume Loop Catheterization
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Place a purse string suture using 4-0 (4-oh) polypropylene at the apex of the left ventricle to prepare for catheter insertion [1]. In the center of the suture ring, access the left ventricle and insert an arterial sheath using the Seldinger technique as previously described [2].
5.1.1. Talent stitching a circular purse string suture at the apex of the exposed left ventricle.
5.1.2. Talent inserting a needle into the middle of the suture, passing a guidewire, and introducing an arterial sheath into the left ventricle.

5.2. Advance a calibrated micromanometer-tipped pressure-volume catheter through the sheath into the left ventricle [1]. Remove the sheath over the catheter and begin transducing pressure using the Pressure-Volume Measurement System [2]. If the waveform indicates incorrect placement, adjust the catheter until the morphology matches that of the left ventricle [3].
5.2.1. Talent inserting the micromanometer-tipped catheter into the left ventricle through the sheath.
5.2.2. Talent withdrawing the sheath and connecting the catheter to the Pressure-Volume Measurement System.
5.2.3. Talent adjusting the catheter.

5.3. Insert a second calibrated pressure-volume catheter through the femoral arterial access site to monitor systolic, diastolic, and mean arterial pressure [1-TXT].
5.3.1. Talent advancing the PV catheter into the femoral artery and securing it in place. TXT: Perform three breath holds at rest 

5.4. Gently retract the vessel loop around the inferior vena cava and perform a simultaneous breath hold to capture load-independent variables [1-TXT]. Begin pacing the heart at 150 beats per minute and repeat three breath holds to evaluate cardiac performance under stress conditions [2].
5.4.1. Talent pulling back on the IVC vessel loop while observing PV loop changes on the system monitor. TXT: Repeat this procedure 2 more times 
5.4.2. Talent adjusting the pacing unit set to 150 bpm.

5.5. Upon completion of cardiac function assessment, remove both catheters from the left ventricle and femoral artery [1]. Tie down the purse string suture to close the ventricular access site [2].
5.5.1. Talent carefully withdrawing both pressure-volume catheters from their respective sites.
5.5.2. Talent tightening and securing the purse string suture to close the ventricle. TXT: Deepen anesthesia; Excise the heart surgically while still beating	Comment by Poornima  G: Authors,  we are already crossing the limit of 55 shot and we do not show any procedure where animal is euthanised according to our guidelines,. Hence this part is summarized as an on-screen text










Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Myocardial blood flow during resting heart rate, measured using lutetium-labelled microspheres, was highest in segment 3A at 1.509 milliliters per minute per gram [1] and lowest in segment 2A at 1.489 milliliters per minute per gram [2].
6.1.1. LAB MEDIA: Table 1. Video editor: Highlight the value 1.509 in the “Rest - Lutetium” column for row “3A”
6.1.2. LAB MEDIA: Table 1. Video editor: Highlight the value 1.489 in the “Rest - Lutetium” column for row “2A”

6.2. During pacing at 150 beats per minute, segment 3A again showed the highest myocardial blood flow at 0.812 milliliters per minute per gram using samarium-labelled microspheres [1], while segment 2A recorded the lowest value at 0.743 milliliters per minute per gram [2].
6.2.1. LAB MEDIA: Table 1. Video editor: Highlight the value 0.812 in the “Paced - Samarium” column for row “3A”
6.2.2. LAB MEDIA: Table 1. Video editor: Highlight the value 0.743 in the “Paced - Samarium” column for row “2A”

6.3. At resting heart rate, the average stroke work was 2,704 millimeters of mercury times milliliters [1], while average cardiac output was 3,927 milliliters per minute [2], and average stroke volume was 42.55 milliliters [3].
6.3.1. LAB MEDIA: Table 2. Video editor: Highlight the value 2,704 under “SW (mmHg*ml)” in the first “Avg” row
6.3.2. LAB MEDIA: Table 2. Video editor: Highlight the value 3,927 under “CO (ml/min)” in the first “Avg” row
6.3.3. LAB MEDIA: Table 2. Video editor: Highlight the value 42.55 under “SV (ml)” in the first “Avg” row

6.4. Under pacing conditions, stroke work decreased to an average of 1,497 millimeters of mercury times milliliters [1], while cardiac output increased to 4,240 milliliters per minute [2], and stroke volume dropped to 27.92 milliliters [3].
6.4.1. LAB MEDIA: Table 3. Video editor: Highlight the value 1,497 under “SW (mmHg*ml)” in the first “Avg” row
6.4.2. LAB MEDIA: Table 3. Video editor: Highlight the value 4,240 under “CO (ml/min)” in the first “Avg” row
6.4.3. LAB MEDIA: Table 3. Video editor: Highlight the value 27.92 under “SV (ml)” in the first “Avg” row

6.5. At rest, the average pressure-volume area was 7,908 millimeters of mercury times milliliters, which reflects myocardial oxygen consumption [1].
6.5.1. LAB MEDIA: Table 2. Video editor: Highlight the value 7,908 under “PVA (mmHg*ml)” in the first “Avg” row

6.6. With pacing, the pressure-volume area increased to 14,800 millimeters of mercury times milliliters, indicating a higher myocardial energy demand [1].
6.6.1. LAB MEDIA: Table 3. Video editor: Highlight the value 14,800 under “PVA (mmHg*ml)” in the first “Avg” row
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