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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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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:  56 

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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context
Answers will be slightly edited in accordance with journal guidelines.

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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 20 or fewer words.


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

Ethics Title Card
This research has been approved by the Ethics Committee of the University Hospital Jena


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Right Ventricular Access and Wire Positioning
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, position the patient supine on the catheterization laboratory table [1]. After administering local anesthesia, insert the sheath, and advance the transesophageal echocardiography or TEE probe into the mid-esophagus to visualize cardiac structures [2].	Comment by Poornima  G: Authors: As we are already above the 55-shot limit, the initial preparatory steps are summarised in few lines
2.1.1. WIDE: Talent assisting the patient and the patient lying supine on the operating table.
2.1.2. Talent looking at the cardiac structures on the screen while performing TEE.
.
2.2. Introduce a standard 5 French pigtail catheter through the previously positioned steerable sheath and advance both into the right atrium [1].
2.2.1. Talent introducing the 5 French pigtail catheter through the previously positioned steerable sheath and advancing into the right atrium.

2.3. Visualize the mid-esophageal TEE view. Flex the steerable sheath to approximately 70 to 90 degrees and rotate it toward the tricuspid valve orifice [1] and advance the pigtail catheter across the tricuspid valve into the right ventricle [2].
2.3.1. Talent flexing the steerable sheath to approximately 70 to 90 degrees and rotating it toward the tricuspid valve orifice.
2.3.2. Talent advancing the pigtail catheter across the tricuspid valve into the right ventricle.

2.4. Observe all manipulations continuously using TEE, especially transgastric biplane views [1-TXT] and position the catheter within the right ventricular apex [2].
2.4.1. Talent observing the manipulations continuously using TEE, especially transgastric biplane views. TXT: Ensure that the pigtail catheter is not entrapped between a papillary muscle or chordae tendineae
2.4.2. Talent positioning the pigtail catheter within the right ventricular apex.

2.5. After confirming femoral access and right ventricular positioning, advance the designated extra-stiff wire through the pigtail catheter [1] and position it in the right ventricular apex [2].
2.5.1. Talent advancing the designated extra-stiff wire through the pigtail catheter.
2.5.2. Talent positioning the extra-stiff wire in the right ventricular apex.






3. Transcatheter Tricuspid Valve Replacement Device Introduction and System Positioning	Comment by Poornima  G: Authors: Is the device name correct?
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Perform stepwise pre-dilatation of the femoral access site using the dedicated dilator set, leaving each dilator in the vein for approximately 30 seconds to allow adaptation [1-TXT]. Monitor the stiff wire position using TEE and angiography during manipulation at the groin to maintain correct positioning [2].
3.1.1. Talent performing stepwise pre-dilatation of the femoral access site using progressively larger dilators. TXT: Small > Middle > Largest dilator
3.1.2. Talent monitoring the stiff wire position using TEE and angiography during groin manipulation.

3.2. Secure the stabilizer onto the stabilizer table or base and fix it firmly [1]. Introduce the pre-prepared valve delivery system with the prepared valve into the patient [2]. Advance it over the stiff wire until the tip reaches the inferior vena cava to right atrium transition, while monitoring the wire position continuously using TEE [3].
3.2.1. Talent fixing the stabilizer onto the stabilizer table or base.
3.2.2. Talent introducing the pre-prepared valve delivery system with the prepared valve into the patient.
3.2.3. Talent advancing the delivery system over the stiff wire to the inferior vena cava to right atrium transition.

3.3. Retract the delivery system to maintain position at the inferior vena cava to right atrium transition and fix the sheath into the stabilizer [1].
3.3.1. Talent retracting the delivery system to maintain position at the inferior vena cava to right atrium transition and fixing the sheath into the stabilizer.

3.4. Then, advance the device gently forward to cross the tricuspid valve and align the device perpendicular to the valve using the primary flex knob [1-TXT].
3.4.1. Talent advancing the device forward to cross the tricuspid valve and aligning using the primary flex knob. TXT: TTVR device: Transcatheter Tricuspid Valve Replacement device

3.5. Secure the delivery system within the stabilizer [1] and turn the flush port to the 2 o’clock position [2].
3.5.1. Talent securing the delivery system within the stabilizer.
3.5.2. Talent turning the flush port to the 2 o’clock position.

3.6. After adjusting the fluoroscopy C-arm, center the device within the tricuspid annular plane with the trajectory toward the apex [1]. Adjust septolateral alignment using the secondary flex knob and the anterior to posterior direction using the retract knob [2]. Then, advance the nose cone below the valve coaptation line and pull the wire to move the system forward [3].
3.6.1. Talent centering the device within the tricuspid annular plane toward the apex.
3.6.2. Talent adjusting septolateral alignment and the anterior to posterior direction using the respective knobs.
3.6.3. Talent advancing the nose cone below the valve coaptation line and pulling the wire to move the system forward.

3.7. Now, create a capsule gap [1] and turn the capsule knob one-half to one full turn back in the closing direction for relaxation of the device [2-TXT].
3.7.1. Talent creating a capsule gap.
3.7.2. Talent turning the capsule knob one-half to one full turn back in the closing direction. TXT: Assess valve position using TEE and fluoroscopy after each manipulation of the delivery system


4. Valve Deployment and Anchor Engagement
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Confirm adequate system position, central annular positioning, and coaxial trajectory to the annulus [1]. Retract the capsule by turning the capsule knob until the anchors open to approximately 45 degrees while monitoring anchor opening [2].
4.1.1. Talent confirming adequate system position, annular positioning and coaxial trajectory to the annulus.
4.1.2. Talent retracting the capsule by turning the capsule knob until the anchors open to approximately 45 degrees.

4.2. Rotate the system away from the 2 o’clock position toward the 3 or 4 o’clock position [1].  Then, adjust anterior to posterior positioning using the retract knob [2] and consider changes in steering interaction after applying secondary flex [3].
4.2.1. Talent rotating the system away from the 2 o’clock position toward the 3 or 4 o’clock position.
4.2.2. Talent adjusting anterior to posterior positioning using the retract knob.
4.2.3. Talent assessing changes in steering interaction after applying secondary flex.

4.3. Open the capsule further to 90 degrees after confirming adequate position [1] and rotate the capsule knob one-half to one full turn in the closing direction to allow passive system relaxation [2].
4.3.1. Talent opening the capsule further to 90 degrees after confirming adequate position.
4.3.2. Talent rotating the capsule knob one-half to one full turn in the closing direction.

4.4. Perform a 360 degree spin in the multiplanar reconstruction view to confirm that each anchor is engaged below the leaflets toward the hinge points [1]. Retract the nose cone to gain height [2].
4.4.1. Talent performing a 360 degree spin in the multiplanar reconstruction view to confirm anchor engagement below the leaflets toward the hinge points. TXT: Correct trajectory, depth, and central position if required
4.4.2. Talent retracting the nose cone to gain height.

4.5. Continue capsule retraction to 135 degrees after confirming satisfactory anchor engagement at 90 degrees [1]. Rotate the capsule knob one-half to one full turn in the closing direction to allow passive system relaxation [2]. Next, perform a 360 degree spin in the multiplanar reconstruction view to confirm anchor engagement below the leaflets toward the hinge points [3].
4.5.1. Talent continuing capsule retraction to 135 degrees after confirming satisfactory anchor engagement at 90 degrees.
4.5.2. Talent rotating the capsule knob one-half to one full turn in the closing direction.
4.5.3. Talent performing a 360 degree spin in the multiplanar reconstruction view to confirm anchor engagement below the leaflets toward the hinge points.


4.6. Open the capsule until the anchors expand to nearly 180 degrees [1]. Confirm anchor engagement and valve position using a 360 degree multiplanar reconstruction spin [2-TXT]. Continue releasing the capsule knob until the marker band exits the capsule distal marker ring [3]. Then, perform another 360 degree multiplanar reconstruction spin to confirm correct position and anchor engagement [4].
4.6.1. Talent opening the capsule until the anchors expand to nearly 180 degrees.
4.6.2. Talent confirming anchor engagement and valve position using a 360 degree multiplanar reconstruction spin. TXT: Confirm free movement of the native leaflets by TEE
4.6.3. Talent continuing to release the capsule knob until the marker band exits the capsule distal marker ring.
4.6.4. Talent performing another 360 degree multiplanar reconstruction spin to confirm correct position and anchor engagement.

4.7. Move the valve into a more atrial position so that the anchors move under the hinge points of the leaflets [1]. Pull back the wire and nose cone [2]. Confirm anchor contact with the leaflet hinge points at the annular plane using a 360 degree multiplanar reconstruction spin [3]. Perform controlled tilting maneuvers if alignment is not achieved in all quadrants [4].
4.7.1. Talent moving the valve into a more atrial position so that the anchors move under the hinge points of the leaflets.
4.7.2. Talent pulling back the wire and nose cone.
4.7.3. Talent confirming anchor contact with the leaflet hinge points at the annular plane using a 360 degree multiplanar reconstruction spin.
4.7.4. Talent performing controlled tilting maneuvers to achieve alignment in all quadrants.

4.8. Next, rotate the blue release knob clockwise after confirming the correct depth and position [1]. Verify coaxial valve position and correct anchor height at the annular plane using the multiplanar reconstruction view [2].
4.8.1. Talent rotating the blue release knob clockwise after confirming the correct depth and position.
4.8.2. Talent verifying coaxial valve position and correct anchor height at the annular plane using the multiplanar reconstruction view.

4.9. Pull back the nose cone into the middle of the valve using the taper tip slider [1] and turn the release knob completely to disconnect the valve from the delivery catheter [2]. Perform a final TEE assessment to confirm stable valve position and function [3].
4.9.1. Talent pulling back the nose cone into the middle of the valve using the taper tip slider.
4.9.2. Talent turning the release knob completely to disconnect the valve from the delivery catheter.
4.9.3. Talent performing a final TEE assessment and showing stable valve position and function.



5. System Retrieval and Final Assessment
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Retract the system while returning the secondary and primary flex to their starting positions to maintain a central position within the valve [1]. Rotate the blue release knob counterclockwise to close the inner capsule until the tapered tip is reached once the system is in the right atrium [2].
5.1.1. Talent retracting the system while returning the secondary and primary flex to their starting positions.
5.1.2. Talent rotating the blue release knob counterclockwise to close the inner capsule until the tapered tip is reached.

5.2. Then, rotate the white capsule release knob counterclockwise to close the outer capsule [1]. Remove all flex from the system and withdraw the delivery catheter from the patient [2].
5.2.1. Talent rotating the white capsule release knob counterclockwise to close the outer capsule.
5.2.2. Talent removing all flex from the system and withdrawing the delivery catheter from the patient.

5.3. Advance a pigtail catheter over the wire and withdraw both to leave the valve in a smooth position [1]. Perform a TEE evaluation to assess valve position and function [2 and 3].
5.3.1. Talent advancing a pigtail catheter over the wire and withdrawing the pigtail catheter and wire to leave the valve in a smooth position.
5.3.2. Talent performing TEE.
5.3.3. TEXT ON 5.3.2’s BACKGROUND:
· Check for intra- and paravalvular leakage
· Assess right and left ventricular function 
· Evaluate mitral regurgitation 
· Exclude pericardial effusion

5.4. Finally, place a figure-of-eight stitch using a size 0 to 2 suture distal and proximal to the wire entry site [1] and secure with a tight knot to achieve hemostasis of the groin [2]. After the procedure, perform follow-up ECG and transthoracic echocardiography [3].
5.4.1. Talent placing a figure-of-eight stitch distal and proximal to the wire entry site.
5.4.2. Talent securing the suture with a tight knot to achieve hemostasis of the groin.
5.4.3. Talent performing ECG and  transthoracic echocardiography on the subject.


5.4.4. 

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: 78.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. The tricuspid valve system was evaluated in a prospective, nonrandomized, single-arm, multicenter trial and the device implantation was successful in 94% of patients [1].
6.1.1. LAB MEDIA: Figure 1C and D

6.2. Torrential tricuspid regurgitation was demonstrated before implantation on transesophageal echocardiography [1].
6.2.1. LAB MEDIA: Figure 1A. Video editor: Mark the area indicated by the RED arrow

6.3. The EVOQUE valve was visualized on transthoracic echocardiography [1], and a diastolic color Doppler view was shown alongside it [2].	Comment by Poornima  G: Authors: How would you pronounce this?
6.3.1. LAB MEDIA: Figure 1B. Video editor: Highlight the valve marked with an asterisk in the left image
6.3.2. LAB MEDIA: Figure 1B. Video editor: Show the right image with the colored flow pattern

6.4. A 3-dimensional reconstructed view showed the implanted valve from the right atrium [1].
6.4.1. LAB MEDIA: Figure 1D. Video editor: Highlight the valve marked with an asterisk in the 3-dimensional view
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