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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?  No  

2. Software/Screen: Does the part of your protocol being filmed include step-by-step descriptions of software/Screen usage?  Yes

[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20990453

[bookmark: _Hlk204179977][bookmark: _Hlk201650592]Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up. 
Make sure that the screen is fully focused and the text, icons and images on screen are clearly visible

3. Filming location: Will the filming need to take place in multiple locations?   No

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. No 


Current Protocol Length
Number of Steps:  26
Number of Shots:  56 (31 SC)

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

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

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Moebius-Winkler:  The tricuspid valve replacement system described in our study is the first approved system, which enables a complete valve replacement, through a minimally invasive catheter-based procedure. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

What does this protocol allow researchers to study or measure?
1.1. Moebius-Winkler:  The objective of protocol is to provide a structured, step -by-step visual guide of the procedure to facilitate reproducibility and support other researchers in its implementation.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


CONCLUSION:

Describe the most important consideration or challenge when performing this protocol.
1.2. Moebius-Winkler:  The key challenge is the adequate intraprocedural visualization of all anatomical structures during the procedure, alongside maintaining precise communication between the interventional cardiologist and the imaging team.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Are there any additional methods or analyses that can be performed following this procedure?
1.3. Moebius- Winkler:  Sometimes adjunctive use of advanced imaging technologies and intracardiac echocardiography can be necessary to further optimize image quality and support precise intraprocedural guiding.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.4. Moebius- Winkler: Further research directions are focussing on patient selection using advanced imaging and refining the implantation technique to minimize the complications such as the need for permanent pacemakers.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



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  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.


NOTE to video editor: Please insert this as a title card against a plain background just before the section 2 title

Pre-procedural Planning, Preparation and Venous Access	Comment by Poornima  G: Authors: This slide will be displayed before the protocol video starts to explain preparatory steps. Please check if this is okay
· Perform TTE, TEE, and CT imaging for annular and leaflet assessment
· Evaluate ventricular function, intracardiac leads, and hemodynamics
· Administer general anesthesia and establish monitoring and venous access
· Position the patient supine and prepare sterile setup
· Obtain ultrasound-guided femoral venous access and insert sheath

2. Minimally Invasive Right Ventricular Access and Wire Positioning	Comment by Poornima  G: Authors: Please check if this title is okay
Demonstrators: Moebius-Winkler,  Stephanie Ehler

2.1. After positioning and preparing the patient with symptomatic severe tricuspid regurgitation on the catheterization laboratory table [1], apply Xylocaine local anesthetic to the oropharyngeal region [2]. Insert the sheath, and advance the transesophageal echocardiography or TEE probe into the mid-esophagus to visualize cardiac structures [3].
2.1.1. WIDE: Talents standing beside the catheterization laboratory table on which the intubated patient under GA is lying supine. Videographer: Please cover the entire setup in the shot including the monitors and instruments 
2.1.2. Talent applying Xylocaine spray to the oropharyngeal region.
2.1.3. Talent inserting the sheath and the probe and 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. 

Authors: Please point out to the structures described while performing each Shot or hovering the cursor near the area of interest for screen recordings
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. SCREEN:  advancing the pigtail catheter across the tricuspid valve into the right ventricle. 
Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20990453
2.4. Observe all manipulations continuously using TEE, especially transgastric biplane views. Ensure that the pigtail catheter is not entrapped between a papillary muscle or chordae tendineae [1-TXT] and position the catheter within the right ventricular apex [2].
2.4.1. SCREEN:  observing the manipulations continuously using TEE and showing transgastric biplane views.  
2.4.2. SCREEN:  positioning the pigtail catheter within the right ventricular apex. 
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up. 
Make sure that the screen is fully focused and the text, icons and images on screen are clearly visible


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. SCREEN: Showing the required position and advancing the designated extra-stiff wire through the pigtail catheter. 
2.5.2. SCREEN: 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?

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]. 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. 
3.1.2. SCREEN: 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. SCREEN:  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. SCREEN:  retracting the delivery system to maintain position at the inferior vena cava to right atrium transition and fixing the sheath. 

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. SCREEN:  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. SCREEN: 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. SCREEN: 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. SCREEN:  creating a capsule gap. 
3.7.2. Talent turning the capsule knob one-half to one full turn back in the closing direction. 



4. Valve Deployment and Anchor Engagement


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. SCREEN:  showing adequate system position, annular positioning and coaxial trajectory to the annulus. 
4.1.2. SCREEN:  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. SCREEN:  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. SCREEN:  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. SCREEN:  performing a 360 degree spin in the multiplanar reconstruction view to confirm anchor engagement below the leaflets toward the hinge points. 
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. SCREEN:  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. SCREEN: opening the capsule until the anchors expand to nearly 180 degrees. 
4.6.2. SCREEN: showing anchor engagement and valve position using a 360 degree multiplanar reconstruction spin. 
4.6.3. SCREEN:  continuing to release the capsule knob until the marker band exits the capsule distal marker ring. 
4.6.4. SCREEN: 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. SCREEN: 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. SCREEN: showing 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. SCREEN: 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. SCREEN: show a final TEE assessment and showing stable valve position and function. 



5. System Retrieval and Final Assessment

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. SCREEN: 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 SCREEN

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 patient. 

Results
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 valve was visualized on transthoracic echocardiography [1], and a diastolic color Doppler view was shown alongside it [2].
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


[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single long video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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