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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:  10
Number of Shots:  24 

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 Human Research Ethics Committee, Huashan Hospital affiliated with Fudan University. Informed consent was obtained from all participants 


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. Preparing the Ultrasound Imaging System and Sequence 
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. To begin, connect the 128-channel linear array to the programmable ultrasound system [1]. Set the center frequency of the transducer to 15.625 megahertz, which corresponds to a spatial resolution of 100 micrometers [2].
2.1.1. WIDE: Talent connecting the 128-channel linear array probe to the ultrasound system.
2.1.2. Close-up shot of the transducer setting interface as the talent sets the center frequency to 15.625 megahertz.

2.2. Then, adjust the imaging arm to the desired position [1] and lock it securely to prevent any movement during imaging [2].
2.2.1. Talent moving the mechanical arm into position over the imaging platform.
2.2.2. Close-up shot of the locking mechanism being secured in place.

2.3. Based on the B-mode ultrasound imaging, set an appropriate imaging depth for optimal visualization [1]. Set the compounded frame rate of the ultrasound system to 1,000 hertz [2]. Set the data acquisition time to 0.4 seconds to ensure consistent temporal resolution [3].

2.3.1. SCREEN: Show the B-mode ultrasound interface as the imaging depth is adjusted using the on-screen slider or input field.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20819348
2.3.2. SCREEN: Show the Frame Rate setting on the ultrasound software being set to 1000 Hz.
2.3.3. SCREEN: Show the Acquisition Time field being set to 0.4 s on the ultrasound interface.
2.4. Program the system to transmit 11 tilted plane waves uniformly spaced between minus 10 degrees and plus 10 degrees with a pulse repetition frequency of 11,000 hertz [1].
2.4.1. SCREEN: Display the configuration panel showing 11 plane waves, tilt range settings from -10° to +10°, and pulse repetition frequency set to 11000 Hz.

3. Probe Positioning for Ultrafast Doppler Imaging and Data Acquisition 
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Apply a generous amount of ultrasound gel inside the sterile bag [1]. Insert the probe into the gel-coated bag carefully [2] and secure it in place with a rubber band [3].
3.1.1. Shot of the ultrasound gel being dispensed into the interior of the sterile bag.
3.1.2. Talent inserting the ultrasound probe into the prepared sterile bag.
3.1.3. Close-up of the rubber band being wrapped around the bag to seal it securely around the probe.

3.2. Position the probe precisely on the exposed surface of the spinal cord following laminectomy [1], and using the robotic arm stabilize the probe to maintain consistent imaging alignment [2].
3.2.1. Close-up of the probe being gently positioned over the exposed spinal cord.
3.2.2. Talent adjusting and locking the robotic arm to hold the probe firmly in position.

3.3. Next, set an appropriate imaging depth based on the B-mode ultrasound image to ensure optimal tissue visibility [1]. Use real-time B-mode ultrasound imaging to locate the optimal imaging plane [2] and identify the herniated cerebellar tonsils and spinal cord in the field of view [3]. Terminate the B-mode sequence and switch to the ultrafast mode to begin data acquisition [4].
3.3.1. SCREEN: Show the B-mode interface as the imaging depth is adjusted for clarity.
3.3.2. SCREEN: Live ultrasound screen showing talent fine-tuning the probe to align with the appropriate imaging plane.
3.3.3. SCREEN: Ultrasound image showing the herniated cerebellar tonsils and spinal cord clearly identified.
3.3.4. SCREEN: User ending the B-mode session and selecting the Ultrafast Sequence option from the imaging mode menu.

4. Analysis of Spinal Cord Pulsatile Blood Flow Signal Before Therapy 
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. To generate power Doppler images to visualize spinal cord vasculature, perform beamforming on the acquired radiofrequency data [1]. Apply the singular value decomposition-based spatiotemporal filtering method to isolate blood flow signals and eliminate high-frequency noise [2]. Then, demodulate the filtered blood flow signal into in-phase and quadrature complex signals [3], and calculate the mean signal intensity at each pixel using the given equation to produce the power Doppler image [4].
4.1.1. SCREEN: Display the beamforming process progress bar with active data stream visuals.
4.1.2. SCREEN: Show activation of the SVD-based filter with a visual comparison of pre- and post-filtered signals.
4.1.3. SCREEN: Show signal demodulation interface calculating IQ complex signals.
4.1.4. Text on a plain background

    
                                       
4.2. Then, segment the blood flow signal using a short-time window to capture temporal changes [1], and apply the Fast Fourier Transform to estimate the power spectral density at each pixel [2].
4.2.1. SCREEN: Show a visualization of the blood flow signal segmented into short-time windows.
4.2.2. SCREEN: Interface applying the Fast Fourier Transform and generating power spectral density maps.

4.3. Analyze the average Doppler frequency of blood flow signals over time at selected pixels to derive these values [1-TXT].
4.3.1. SCREEN: Time-series plots displaying the average Doppler frequency for the selected pixels. TXT: Similarly, analyze the spinal cord blood flow signal after treatment


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: 146.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 
5.1. Power Doppler imaging revealed a clear descent and compression of the cerebellar tonsils into the spinal canal before surgery [1], which was significantly reduced after surgical decompression, accompanied by an apparent decompression of the spinal cord and improved blood vessel visibility [2].
5.1.1. LAB MEDIA: Figure 3C and E. Video editor: Highlight the cerebellar tonsils labeled in the top center.
5.1.2. LAB MEDIA: Figure 3D and F.

5.2. Intraoperative imaging confirmed that after electrocautery, the cerebellar tonsils retracted and subarachnoid vessels became more prominent [1], suggesting improved cerebrospinal fluid flow [2].
5.2.1. LAB MEDIA: Figure 6B. 
5.2.2. LAB MEDIA: Figure 6B. 

5.3. Resistance index maps showed a visibly reduced vascular resistance in the spinal cord after surgery [1]. Pulsatility index maps also indicated a reduction in pulsatile stress in the spinal cord vasculature after decompression [2].
5.3.1. LAB MEDIA: Figure 5A and 5C. 
5.3.2. LAB MEDIA: Figure 5B and 5D. 

5.4. Quantitative analysis showed the mean resistance index decreased from 0.47 to 0.32, and the median dropped from 0.45 to 0.30, indicating a significant hemodynamic improvement after surgery [1].
5.4.1. LAB MEDIA: Figure 5E. 

5.5. Similarly, the mean pulsatility index decreased from 0.63 to 0.39, and the median declined from 0.61 to 0.38 after surgical decompression [1].
5.5.1. LAB MEDIA: Figure 5F. 
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