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Author Questionnaire 

1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Please use screen recording software to capture all LAB MEDIA and SCREEN 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 as soon as reasonably possible.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
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 Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 36


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Laszlo Nagy: Acknowledging the dimensions and anatomical variations of the pulmonary veins are important when planning pulmonary vein isolation, which contributes improving the outcome of the intervention. [1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Csaba Jenei: 3D TEE is an alternative tool to visualize the PVs before PVI, because it can evaluate relevant diameters and areas of the PVs, and their spatial relationship to surrounding structures. [1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Csaba Jenei: Conventional 2D echocardiography is not suitable for displaying and measuring most of the specific PV’s parameters which affect the PVI’s outcome, however the 3D method can overtake the 2D limitations. [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Csaba Jenei: 3D TEE could replace the CT in the visualization of PVs with the advantages that it requires less time, the cost is lower, and it does not expose the patient to radiation. [1].

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


Is each interview statement 30 words or fewer? ☒ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.5. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.5.1. INTERVIEW: Author saying the above
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.6. Procedures involving human subjects have been approved by the local ethical committee at University of Debrecen. 


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Patient Preparation
2.1. [bookmark: _Hlk44411810]Before beginning the image acquisition, place an intravenous line for anesthesia administration [1] and position the Patient in a left lateral decubitus position [2].
2.1.1. WIDE: Talent placing i.v.
2.1.2. Talent helping Patient into position

2.2. Administer mild sedation [1-TXT] and setup echocardiographic and oxygen saturation monitoring [2].

2.2.1. Talent administering sedative TEXT: Anesthesia: midazolam 2.5-5 mg i.v.
2.2.2. Talent checking monitor(s)
3. Left Pulmonary Vein (PV) Visualization

3.1. For visualization of the left pulmonary veins, insert the probe into the oesophagus at approximately 30-40 centimeters from the front teeth [1] and use 2D image acquisition at 20-45 degrees to visualize the LAA (L-A-A) in the upper transoesophageal probe position [2-TXT].

3.1.1. WIDE: Talent inserting probe
3.1.2. LAB MEDIA: LAA_45_015734431_312To be provided by Authors: LAA being imaged TEXT: LAA: left atrial appendage

3.2. To centralize the LAA in the image, turn the probe slightly clockwise [1] and change the crystal angulation to 60-80 degrees [2].

3.2.1. Probe being turned
3.2.2. Angulation being adjusted

3.3. Click the full volume button to apply full volume 3D acquisition [1] and adjust the lateral and elevational width of the image to view the LAA and the left upper pulmonary vein [2].

3.3.1. Talent clicking full volume button
3.3.2. SCREEN: Sector width being adjusted LAB MEDIA: To be provided by Authors: Lateral and/or elevational width(s) being adjusted

3.4. To optimize the image quality, adjust the depth and gain [1] and apply harmonic imaging [2] to record an at least one-beat loop with two cardiac cycles [3].

3.4.1. Talent adjusting  depth and/or gain
3.4.2. Talent applying harmonic imaging
3.4.3. LAB MEDIA: To be provided by AuthorsLAA_3D_65_033342698_343: Loop being recorded

3.5. To centralize the LAA, change the angulation to approximately 120 degrees [1] and turn the probe slightly counterclockwise [2] while applying anteflexion to visualize the ostia of the left pulmonary veins [3].

3.5.1. Talent changing angle
3.5.2. Probe being turned
3.5.3. LAB MEDIA: To be provided by AuthorsLAA_120_LSPV_027746905_353: Ostia being visualized

3.6. Apply color Doppler-coded imaging to confirm that both the upper and lower pulmonary veins are visible and click full volume to initiate full volume 3D acquisition [2].

3.6.1. LAB MEDIA: LSPV_120_027746905_361 To be provided by Authors: Doppler image being acquired, then full volume being clicked/3D image being acquired
3.6.2. SCREEN: Full volume being clicked

3.7. Then adjust lateral and elevational width of the image to display the left pulmonary veins [1].

3.7.1. SCREENLAB MEDIA: To be provided by Authors: Widths being adjusted

3.8. When all of the images have been acquired, check the data [1]. If the images do not contain both the upper and lower pulmonary veins, further tilt the Patient to the lateral position [2] and repeat the imaging procedure [3].

3.8.1. Talent at computer, checking data
3.8.2. Talent helping Patient adjust position
3.8.3. Talent imaging PV, with monitor visible in frame

3.9. Next, acquire 3D full volume, at least one-beat loop datasets with two cardiac cycles from the left pulmonary vein as demonstrated [1] and crop the image to the upper or lower pulmonary vein ostium to confirm the visibility of each ostium [2-TXT].

3.9.1. LAB MEDIA: LSPV_3D_120_027746905_391To be provided by Authors: Loop dataset being acquired
3.9.2. LAB MEDIA: LSPV_3D_cropped_033342698_392To be provided by Authors: Image being cropped TEXT: Repeat imaging to acquire complete PV structure visualization as necessary

4. Right PV Visualization 

4.1. For visualization of the right pulmonary veins, switch back to 2D mode [1] and focus the image to the LAA at a 45-degree upper oesophageal probe position [2].

4.1.1. WIDE: Talent selecting 2D mode
4.1.2. Talent focusing image, with monitor visible in frame

4.2. Turn the probe clockwise [1] and move the probe head to an anteflexion position [2].

4.2.1. Probe being turned
4.2.2. Probe position being adjusted

4.3. Apply color Doppler-coded imaging to confirm that both the upper and lower pulmonary veins are visible [1] and click full volume to apply full volume 3D acquisition [2].

4.3.1. LAB MEDIA: RPV_2D_CD_45_027746905_431To be provided by Authors: Doppler imaging being applied
4.3.2. LAB MEDIA: RPV_3D_033342698_432To be provided by Authors: Full volume being clicked/3D image being acquired

4.4. Adjust the lateral and elevational widths of the image to display the right pulmonary veins and acquire 3D full volume, at least one beat loop datasets from the right pulmonary veins for two cardiac cycles [1].

4.4.1. LAB MEDIA: RPV_cropped_033342698_441To be provided by Authors: Width(s) being adjusted, then dataset being acquired

4.5. To confirm the visibility of the pulmonary vein ostia, crop the image to the upper or lower PV ostium [1-TXT].

4.5.1. LAB MEDIA: RPV_3D_cropped_verif_033342698_451To be provided by Authors: Image being cropped TEXT: Adjust patient position for upper and lower PV visualization as necessary

5. 3D Image Measurement

5.1. For 3D multiplanar reconstruction measurement, activate the 3DQ software in the QApps panel [1] and select a frame timed to the T wave in diastolic phase [2].

5.1.1. WIDE: Talent opening software, with monitor visible in frame
5.1.2. SCREEN: MPR_frame_sel_033342698_512To be provided by Authors: Frame being selected

5.2. Set the two perpendicular planes to the requested structure and adjust the plane direction. The third plane will represent the en face view of the examined structure [1].

5.2.1. SCREEN: MPR_RefPlane_Set_033342698_521To be provided by Authors: Plane(s) being set, shot of 3rd plane

5.3. Then select the measurement option and conduct diameter, area, and/or distance measurements within the en face view [1].

5.3.1. SCREEN: MPR_measurement_033342698_531To be provided by Authors: Measurement option being selected, then at least one measurement being obtained



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.5.1, 3.5.2, 3.8.1, 3.8.2, 3.8.3, 4.2.1, 4.2.2, 4.5.1, 5.2.1

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.8.2, 4.5.1


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 155. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

6. Results: Representative PV 2D and 3D Echocardiographic Imaging

6.1. In this 2D image, acquired with the probe in the upper transoesophageal position at 20-45 degrees [1], the left atrial appendage can be visualized [2].

6.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize 22 text in upper left of image
6.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize appendage in center of image

6.2. In this image, the left lateral ridge [1] and the left upper pulmonary vein are displayed at 60-80 degrees [2].

6.2.1. LAB MEDIA: Figure 2 Video Editor: please emphasize part of image indicated by B line and text
6.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize part of image indicated by C line and text

6.3. Three-D imaging allows visualization of the left atrial appendage [1] and the left lateral ridge [2] with the left upper pulmonary vein ostium [3].

6.3.1. LAB MEDIA: Figure 3 Video Editor: please emphasize part of image indicated by C line and text
6.3.2. LAB MEDIA: Figure 3 Video Editor: please emphasize part of image indicated by B line and text
6.3.3. LAB MEDIA: Figure 3 Video Editor: please emphasize part of image indicated by A line and text

6.4. When the left pulmonary vein ostium can be observed by 2D-imaging [1], color Doppler can be used to confirm that both the upper [2] and lower pulmonary vein are visible [3].
6.4.1. LAB MEDIA: Figure 4 Video Editor: please emphasize parts of image indicated by A and C lines and texts
6.4.2. LAB MEDIA: Figure 5 Video Editor: please emphasize part of image indicated by B line and text
6.4.3. LAB MEDIA: Figure 5 Video Editor: please emphasize part of image indicated by A line and text

6.5. Three-D reconstruction [1] allows further visualization of the left upper [2] and lower pulmonary vein ostia [3] and intervenous ridge [4].

6.5.1. LAB MEDIA: Figure 6
6.5.2. LAB MEDIA: Figure 6 Video Editor: please emphasize part of image indicated by C line and text
6.5.3. LAB MEDIA: Figure 6 Video Editor: please emphasize part of image indicated by A line and text
6.5.4. LAB MEDIA: Figure 6 Video Editor: please emphasize part of image indicated by B line and text

6.6. The right pulmonary veins can be imaged in the same manner [1].

6.6.1. LAB MEDIA: Figures 7-10

6.7. The en face view of the ostium is suitable for measuring the distance and area of the vein [1]. 

6.7.1. LAB MEDIA: Figure 11C 

6.8. If the two perpendicular planes are fitted to the ridge, the widths of the ridges can also be measured [1].

6.8.1. LAB MEDIA: Figure 12B





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Csaba Jenei: The important step is changing the patient position, the rotation and the flexion of the probe individually during the examination if the visibility of the PVs is not satisfactory. If these maneuvers does not provide the  When attempting this protocol, keep in mind that despite all these advancements in transducer and software technology, a good quality image of the heart is necessary to achieve accurate results[1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.8, 4.2, 4.4, 4.5) 
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.2. László Nagy: The 3D reconstructed images provide data about the PV drainage pattern and its anatomical variability, which could be useful to explore the factors to predict the success of cryoablation. [1].

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

Is each interview statement 30 words or fewer? ☒ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.



 2021, Journal of Visualized Experiments		Page 9 of 9
image1.png




