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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
Authors: Please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22105228
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: 10 
Number of Shots: 14  

Interviews
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

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.
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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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Study Population and Eligibility
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by identifying the 152 hospitalized adults who underwent internal jugular vein hemodialysis catheter, or HDC (h‑d‑c), insertion and were evaluated for agitated saline bubble-enhanced ultrasound, or SBUS (s‑b‑u‑s) [1]. Confirm that each patient meets all the clinical eligibility criteria [2-TXT].
2.1.1. WIDE: Talent at the computer identifying the hospitalized adults who underwent internal jugular vein HDC insertion.
2.1.2. WIDE: Talent examining patients and confirming that they meet clinical eligibility criteria. TXT: See text protocol for eligibility criteria details

3. Agitated Saline Bubble Enhanced Ultrasound
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Immediately after HDC placement and before chest radiography, or CXR (c‑x‑r), position the patient supine and have one physician continuously monitor the heart [1]. Place either a cardiac phased-array transducer or a convex transducer at the subxiphoid level to obtain a subcostal four-chamber cardiac view [2]. Confirm that the right atrium is visible before proceeding [3].
3.1.1. WIDE: Talent positioning the patient supine and initiating continuous cardiac monitoring.
3.1.2. CU: Talent positioning the selected ultrasound transducer at the subxiphoid level to obtain a subcostal four-chamber view.
3.1.3. SCREEN: Talent confirming visualization of the right atrium in the subcostal four-chamber view.
Authors: Please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22105228

3.2. Fill a 10-milliliter syringe with 8 milliliters of saline and 2 milliliters of air [1]. Generate microbubbles by agitating the mixture for 3 to 5 seconds, either manually or by repeatedly passing it through a three-way stopcock connected to the catheter between two syringes [2].
3.2.1. CU: Talent drawing 8 milliliters of saline and 2 milliliters of air into a 10-milliliter syringe.
3.2.2. CU: Talent generating microbubbles by repeatedly passing the mixture between two syringes through a three-way stopcock for 3 to 5 seconds.

3.3. Rapidly flush the microbubble solution as a bolus through the distal blue, or venous, lumen of the dialysis catheter [1]. 
3.3.1. CU: Talent rapidly flushing the agitated saline bolus through the distal blue lumen of the dialysis catheter.

3.4. Observe the ultrasound monitor for 5 to 10 seconds and measure the interval from the beginning of the injection to the appearance of the rapid atrial swirl sign in the right atrium [1]. Classify the catheter position as adequate when a dense echo appears in the right atrium within 2 seconds, and as inadequate when the swirl sign is delayed beyond 2 seconds or is absent [2].
3.4.1. SCREEN: The right atrium being observed for 5 to 10 seconds and the rapid atrial swirl sign being timed from the beginning of injection.
3.4.2. Talent classifying catheter position from the right atrial microbubble timing. 

4. Chest Radiography Confirmation
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. After completing the SBUS assessment, obtain a CXR according to hospital routine [1]. Display the postprocedural radiograph for assessment of the catheter tip and trajectory [2].
4.1.1. WIDE: Talent obtaining a postprocedural chest radiograph after the SBUS assessment.
4.1.2. SCREEN: The chest radiograph for catheter-position assessment being displayed.

4.2. Classify the semirigid dialysis catheter as adequately positioned when its tip lies at the junction of the superior vena cava and right atrium and the catheter runs parallel to the long axis of the superior vena cava [1]. Classify any other catheter-tip location as inadequate [2].
4.2.1. SCREEN: The catheter trajectory being traced and the tip at the junction of the superior vena cava and right atrium being identified. 
4.2.2. SCREEN: Any alternative catheter-tip location being marked as inadequate.
4.2.3. 

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: 87 
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The ultrasound probe was positioned in the subxiphoid region to obtain a cardiac view [1]. Before microbubble injection, the right and left atria and ventricles were visualized [2]. Following injection of agitated saline through the venous catheter, rapid swirling of microbubbles appeared in the right atrium, providing an ultrasound sign to evaluate catheter placement [3].
5.1.1. LAB MEDIA: Figure 1A. Video Editor: In Panel A, please highlight the subxiphoid ultrasound probe position indicated below the sternum.
5.1.2. LAB MEDIA: Figure 1B. Video Editor: In Panel B, please highlight the labeled right atrium, left atrium, right ventricle, and left ventricle before microbubble injection.
5.1.3. LAB MEDIA: Figure 1C. Video Editor: In Panel C, please use an arrow to highlight the rapid atrial swirl of microbubbles within the right atrium.

5.2. SBUS and chest radiography produced concordant catheter-position classifications for most insertions [1]. Concordance was higher following right internal jugular vein insertion than following left internal jugular vein insertion, with fewer discordant classifications in the right-sided group [2].
5.2.1. LAB MEDIA: Table 5. Video Editor: Please highlight the Success and Failure values in the Total row, emphasizing the high overall agreement between SBUS and chest radiography.
5.2.2. LAB MEDIA: Table 5. Video Editor: Please compare the RIJV and LIJV rows, highlighting the higher Success value and lower Failure value for RIJV.
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