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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: 19
Number of Shots: 50 

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 up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

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 20 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 20 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 20 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 20 or fewer words.

CONCLUSION:

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 20 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 20 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 20 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 20 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 20 or fewer words.
What questions will future research focus on?
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 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 National Central Authority for Scientific Procedures on Animals


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. Exposure and Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, position the anesthetized animal in dorsal recumbency on the surgical table [1-TXT] and identify the region for the surgical approach between the larynx and the thoracic inlet [2].
2.1.1. WIDE: Talent adjusting the anesthetized animal’s position on the surgical table. TXT: Anesthesia: 2 - 4 mg/kg Propofol (Intravenous)
2.1.2. Shot of pointing out the anatomical region between the larynx and the thoracic inlet on the subject.

2.2. Make a ventral midline skin incision [1].
2.2.1. Talent making a vertical midline incision through the skin at the identified spot.

2.3. Dissect through the subcutis and the platysma muscle [1]. Separate and retract the muscle bellies of the sternohyoideus and sternomastoideus in the midline [2]. Then, perform blunt dissection to the right side of the trachea [3] and gently retract the trachea with the esophagus to the left side [4].
2.3.1. Talent dissecting through the subcutis and exposing the platysma muscle.
2.3.2. Talent separating and retracting the sternohyoideus and sternomastoideus muscles in the midline.
2.3.3. Talent performing blunt dissection to the right of the trachea.
2.3.4. Talent gently retracting the trachea and esophagus toward the left side.

2.4. Now, laterally retract the right carotid sheath to the right side [1].
2.4.1. Talent carefully retracting the right carotid sheath laterally to the right.

2.5. Identify the sixth cervical vertebra by palpating its left and right large transverse processes extending lateral-ventrally [1]. Palpate the singular ventral process of the fifth cervical vertebra in the midline [2]. Next, identify the singular ventral process of the fourth cervical vertebra [3]. 
2.5.1. Talent palpating the large transverse processes of the sixth cervical vertebra.
2.5.2. Talent palpating the singular ventral process of the fifth cervical vertebra in the midline.
2.5.3. Talent palpating the singular ventral process of the fourth cervical vertebra.

2.6. Bluntly separate the longus colli muscles to expose the ventral surfaces of the fourth and fifth cervical vertebral bodies [1]. Use two self-retaining Gelpi retractors to retract the longus colli muscle bellies [2] and localize the C4-C5 disc space immediately caudal to the ventral spinous process of the fourth cervical vertebra [3]. Then, perform a limited partial discectomy with a beaver knife [4].
2.6.1. Talent bluntly separating the longus colli muscles to expose the ventral surfaces of the fourth and fifth cervical vertebral bodies.
2.6.2. Talent placing two self-retaining Gelpi retractors to retract the longus colli muscle bellies.
2.6.3. Talent pointing to and localizing the C4–C5 disc space caudal to the ventral spinous process of the fourth cervical vertebra.
2.6.4. Talent performing a limited partial discectomy using a beaver knife.

2.7. Next, place marks on the midline halfway between the vertebral bodies C4 and C5 for the application of the Caspar distractor [1]. Using a 2 millimeter drill bit attached to a low-speed drill, make a pilot hole on the marks, progressing through the cis-cortex and into the cancellous bone [2].
2.7.1. Talent marking the midline between the vertebral bodies C4 and C5.
2.7.2. Talent drilling pilot holes with a 2.0 millimeter drill bit attached to a low-speed drill, progressing into the cancellous bone.

3. Distraction and Disc Preparation	Comment by Poornima  G: Authors: Sub-section titles have been added for more-clarity. Please check if they are okay. If not, we can remove them.
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Insert two 2.5-millimeter K-wires into the pilot holes using a low-speed drill [1].
3.1.1. Talent inserting two 2.5 millimeter K-wires into the pilot holes with a low-speed drill.

3.2. Now, use fluoroscopy to confirm the correct placement of the K-wires, alignment with the C4-C5 disc space, and absence of involvement of the trans cortex [1].
3.2.1. Shot of the fluoroscopic monitor confirming proper K-wire placement.

3.3. Then, connect the Caspar vertebral distractor to the K-wires on the C4 and C5 vertebral bodies [1]. Use a spinal curette and Chevalier Jackson grasping forceps to completely empty the dorsoventral, central midline portion of the intervertebral disc [2].
3.3.1. Talent connecting the Caspar vertebral distractor to the K-wires on C4 and C5.
3.3.2. Talent using a spinal curette and Chevalier Jackson grasping forceps to remove disc material.

3.4. Carefully debride the cartilaginous endplates using a Scoville disc curette [1].
3.4.1. Talent debriding the cartilaginous endplates with a Scoville disc curette.

3.5. Next, insert the trial disc without keels to assess the proper artificial disc placement [1] and confirm placement using fluoroscopy [2].
3.5.1. Talent inserting the trial disc without keels into the prepared space.
3.5.2. Shot of the fluoroscopic monitor confirming proper placement of the trial disc without keels.

3.6. Then, remove the trial disc without keels [1]. Connect the saw guide to the holder and insert it into the prepared space [2]. After confirming the correct insertion of the saw, disconnect and remove the holder [3].
3.6.1. Talent removing the trial disc without keels.
3.6.2. Talent connecting the saw guide to the holder and inserting it into the disc space.
3.6.3. Talent disconnecting and removing the holder.

3.7. Line up a 0.6-millimeter-thick saw blade with the ventral midline vertebral crest of C4 and C5, within the open slot of the saw guide [1], and start sawing using an oscillating sawing machine [2]. Stop sawing when the blade contacts the closed dorsal titanium side of the slot [3]. With the saw blade inserted, perform fluoroscopy [4].
3.7.1. Talent aligning the 0.6 millimeter saw blade.
3.7.2. Talent beginning sawing with the oscillating sawing machine through the saw guide slot.
3.7.3. Close-up of the saw blade reaching the closed dorsal titanium side of the slot.
3.7.4. Show the fluoroscopic monitor view with the saw blade inserted in the correct position.


3.8. Next, reconnect the holder to the saw guide [1] and carefully remove the saw guide while maintaining distraction with the Caspar retractor [2]. Insert the trial disc with keels into the disc space and ensure proper placement [3]. Use fluoroscopy to confirm the alignment [4].
3.8.1. Talent reconnecting the holder to the saw guide.
3.8.2. Talent removing the saw guide while keeping distraction with the Caspar retractor.
3.8.3. Talent inserting the trial disc with keels into the disc space and positioning it properly.
3.8.4. Show fluoroscopy confirming alignment of the trial disc with keels.

4. Artificial Disc Insertion and Fixation
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Remove the trial disc with keels [1] and unpack the artificial disc device [2].
4.1.1. Talent removing the trial disc with keels from the disc space.
4.1.2. Talent unpacking the artificial disc device.

4.2. Now, press the ventral side of the artificial disc fiber jacket firmly into the disc insert holder [1] and push the artificial disc into the prepared disc space [2]. Use fluoroscopy to confirm correct artificial disc placement and seating of the dorsal and ventral keels on both cranial and caudal sides [3]. Then, release the distraction on the Caspar distractor [4].
4.2.1. Talent pressing the ventral side of the artificial disc fiber jacket into the insert holder.
4.2.2. Shot of inserting the artificial disc into the disc space.
4.2.3. Show fluoroscopy confirming the correct placement of the artificial disc and proper seating of the dorsal and ventral keels.
4.2.4. Talent releasing the distraction on the Caspar distractor.

4.3. Next, remove the Caspar distractor and the 2.5-millimeter K-wires [1]. With a high-speed 1 to 2-millimeter burr, create a round hole with a diameter of 5 millimeters within the ventral saw slit caudally on C4 and cranially on C5 [2].
4.3.1. Talent removing the Caspar distractor and the 2.5 millimeter K-wires.
4.3.2. Talent using a high-speed burr to create a 5 millimeter round hole at the ventral saw slit on C4 and C5.

4.4. Finally, prepare the bone cement according to the manufacturer’s instructions [1]. Apply the bone cement into the channel holes and allow it to cure for approximately 10 minutes [2]. Use two plates of 2-millimeter titanium with three holes to cover the cemented channels [3] and fixate each plate with two 2-millimeter locking screws [4].
4.4.1. Talent showing the prepared bone cement.
4.4.2. Talent applying the bone cement into the channel holes.
4.4.3. Talent placing two 2.0 millimeter titanium plates with three holes to cover the cemented channels.
4.4.4. Talent securing the titanium plates with two 2.0 millimeter locking screws.

4.4.5. 

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: 84.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. In vivo implantation of the artificial disc at the C4-C5 level in goats showed accurate placement and immediate stability as confirmed by intra- and postoperative imaging [1].
5.1.1. LAB MEDIA: Figure 7 A B C.

5.2. Computed tomography imaging enabled multiplanar views that confirmed proper alignment of the artificial disc with the intervertebral disc space and vertebral endplates [1], restoration of disc height, and symmetrical keel channel preparation [2].
5.2.1. LAB MEDIA: Figure 7 D E.
5.2.2. LAB MEDIA: Figure 7 F.

5.3. Follow-up fluoroscopy at 24 hours [1] and 21 days post-implantation confirmed the artificial disc's maintained position and the integrity of the surrounding vertebrae [2].
5.3.1. LAB MEDIA: Figure 9 A B. 
5.3.2. LAB MEDIA: Figure 9 C D. 
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