[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 69129
Scriptwriter Name: Sulakshana Karkala
Project Page Link: https://review.jove.com/account/file-uploader?src=21084393


Title: Testing a Cochlear Implant Electrode Insertion Training System for Optimal Electrode Array Placement in Different Inner Ear Anatomies

Authors and Affiliations: 
Sarah Draut1*, Clemens Stihl1*, Andrea Schreier1, Anandhan Dhanasingh2, Justus Maximilian Müller-Goebel3, Joachim Müller1

1Department of Otorhinolaryngology, LMU University Hospital, LMU Munich
2Department of Otorhinolaryngology, Head and Neck Surgery, University Hospital Zurich
3Department of Research and Development, MED-EL GmbH


*These authors contributed equally

☐   All author names and affiliations are correct (city/state/country information not included in video title page). 


Corresponding Authors: 
[bookmark: _Hlk25233958]Clemens Stihl				(clemens.stihl@med.uni-muenchen.de)
Email Addresses for All Authors: 
Sarah Draut				(sarah.draut@med.uni-muenchen.de)
Clemens Stihl				(clemens.stihl@med.uni-muenchen.de)
Andrea Schreier			(andrea.schreier@med.uni-muenchen.de)
Anandhan Dhanasingh		(Anandhan.Dhanasingh@medel.com)
Justus Maximilian Müller-Goebel	(justus.mueller-goebel@usz.ch)
Joachim Müller			(joachim.mueller@med.uni-muenchen.de)





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: https://review.jove.com/account/file-uploader?src=21084393
	Videographer: Please capture the screen of the instrument for all shots labeled SCREEN
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: 15
Number of Shots: 34

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


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.


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. Electrode Handling and Insertion Using the Electrode Insertion Training System
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, set up the electrode insertion training system [1]. Prepare the electrode and required instruments before insertion [2].
2.1.1. WIDE: Talent assembling and positioning the electrode insertion training system on a workbench.
2.1.2. Talent arranging the electrode and instruments neatly on the table.
2.2. Using the manufacturer’s provided angled soft-grip forceps, hold the electrode [1]. Position the electrode lead within the straight segment of the angled tip [2]. Then lock the electrode directly behind the array stopper [3-TXT]. Confirm stable fixation of the electrode before approaching the cochleostomy or round window [1]. 
2.2.1. Shot of the soft-grip forceps being used to hold the electrode.
2.2.2. Shot of the electrode lead positioned in the straight segment of the forceps tip.
2.2.3. Talent locking the electrode behind the array stopper. TXT: Do not grasp the electrode at the contacts or compress/twist the array
2.2.4. Shot of the electrode securely held in the forceps before insertion.

2.3. Now align the forceps before advancing the electrode [1]. Maintain a superior-inferior insertion angle during advancement [2]. Guide the electrode toward the lateral wall of the cochlea [3-TXT].
Videographer: Please capture the screen of the instrument for all shots labeled SCREEN. Also, capture the hands of demonstrator holding the electrode and moving it around wherever applicable. 
Authors: We kindly request you to collaborate with videographer to show the movement of electrode with hands wherever necessary in shots labelled as SCREEN.
2.3.1. Talent aligning the forceps with the cochlear model.
2.3.2. SCREEN: Shot showing the superior-inferior insertion angle.
2.3.3. SCREEN: Shot of the electrode advancing along the lateral wall. TXT: Do not insert at inferior-superior and towards the medial wall 
2.4. Stop advancing the electrode immediately if resistance occurs [1-TXT] and withdraw the electrode by a few millimeters [2]. Re-advance the electrode slowly while maintaining the lateral wall trajectory [3-TXT].
2.4.1. SCREEN: Shot showing halted advancement at resistance. TXT: Do not apply force
2.4.2. Talent slightly withdrawing the electrode. Videographer: film the display as well here.
2.4.3. SCREEN: Shot of careful electrode reinsertion along the lateral wall. TXT: Prevent extracochlear buckling 

3. Electrode Insertion in Different Inner Ear Anatomies
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. For incomplete partition type I (one) anatomy, identify a complete cystic cochlear portion on the imaging software [1]. Select an electrode length appropriate for limited angular insertion [2]. 
Videographer: Please capture the screen of the instrument for all shots labeled SCREEN. 
3.1.1. SCREEN: Display imaging showing a complete cystic cochlear portion.
3.1.2. Talent selecting appropriate electrode length.
3.2. Insert the electrode at a superior-inferior angle strictly along the lateral wall [1]. Limit insertion depth to a maximum of 360 degrees and prevent overlap of apical contacts [2].
3.2.1. SCREEN: Shot of superior-inferior lateral wall insertion in the model.
3.2.2. SCREEN: Shot showing insertion limited to 360 degrees without overlap. Authors: Is it possible to see the angle on the display for this shot? 
3.3. For incomplete partition type II (two) anatomy, identify a normal basal turn with a cystic apex [1]. Insert the electrode through the normally formed basal scala and maintain lateral wall trajectory [2]. Advance it up to 450 degrees and stop before entering the cystic apex to avoid overlap [3].
3.3.1. SCREEN: Imaging showing normal basal turn with cystic apex.
3.3.2. SCREEN:  Shot of electrode insertion through basal scala along lateral wall.
3.3.3. SCREEN: Shot of insertion is performed at 450 degrees and being stopped before cystic apex . Authors: Please point out the cystic apex on the display if possible. 
3.4. For incomplete partition type III (Three) anatomy, identify a widened internal auditory canal [1-TXT]. Insert the electrode at a superior-inferior angle and continuously guide along the lateral wall [2], confirming the electrode remains within the cochlea [3].
3.4.1. SCREEN: Imaging showing widened internal auditory canal. TXT: Avoid central or straight insertion paths
3.4.2. SCREEN: Electrode is being inserted at a superior-inferior angel and guided along the lateral wall.
3.4.3. Talent pointing out at the electrode within the cochlea.
3.5. For the common cavity, identify a single undivided cavity [1]. Pre-bend the electrode array gently [2] and introduce the curved segment first [3]. 
3.5.1. SCREEN: Imaging showing single cavity.
3.5.2. Talent pre-bending the electrode array. 
3.5.3. Shot of curved segment insertion.
3.6. Allow the electrode to form a loop within the cavity [1].  Stabilize the configuration while preventing the electrode’s entry into the internal auditory canal [2].
3.6.1. SCREEN: Shot of electrode loop formation.
3.6.2. SCREEN:  Shot of the electrode being stabilized within the cavity.
3.7. For cochlear hypoplasia, measure cochlear length before insertion [1]. Select a matching electrode length [2] and advance only until the lumen is fully covered without over-insertion beyond the basal turn [3].
3.7.1. SCREEN:  cochlear lengthis being measured. 
3.7.2. Talent selecting an electrode of appropriate measurement. 
3.7.3. SCREEN: The electrode is being advanced until lumen is fully covered.
3.8. For enlarged vestibular aqueduct, identify normal basal turns with a mildly cystic apex [1]. Insert the electrode along the lateral wall at a superior-inferior angle and advance up to 540 degrees [2-TXT]. 
3.8.1. SCREEN: Imaging showing enlarged vestibular aqueduct anatomy.
3.8.2. SCREEN: Shot of electrode being inserted into the lateral wall up to 540 degrees. TXT: Stop insertion before the cystic apex and avoid apical overlap
3.9. For normal anatomy of different sizes, measure the A-value preoperatively [1]. Select electrode length according to cochlear size and insert fully along the lateral wall [2-TXT]. 
3.9.1. SCREEN: Measurement of A-value on imaging software.
3.9.2. SCREEN: Shot of full lateral wall insertion in model cochlea. TXT: Insertion will be deeper in smaller cochlea and reduced in larger cochlea
3.9.3. 

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: 208
· Please note that the video cannot include voiceover without an accompanying visual.

Authors: We have included the results in the script; however, these are already demonstrated within the protocol during the procedure, where the relevant observations can be seen directly. Adding a separate results section may therefore repeat information that is already shown rather than present a distinct outcome. For this reason, we suggest omitting the results section.
4. Results 

4.1. Different grasping techniques using soft-grip forceps resulted in variable control of the electrode lead [1], with correct engagement of the straight portion of the angled tip at the array stopper ensuring reliable control during insertion [2].
4.1.1. LAB MEDIA: Figure 2A–D. 
4.1.2. LAB MEDIA: Figure 2A-D. Video editor: Highlight C and D 
4.2. A superior-inferior alignment guided the electrode along the lateral cochlear wall [1], while an inferior-superior orientation increased the likelihood of medial wall deviation [2].
4.2.1. LAB MEDIA: Figure 3B. Video editor: Highlight the white arrow directed toward the lateral wall labeled “L” 
4.2.2. LAB MEDIA: Figure 3A. Video editor: Highlight the red arrow positioned closer to the medial wall labeled “M”.
4.3. In incomplete partition type I, selecting an electrode length matching the cystic cochlea enabled appropriate angular coverage [1]. Insertion beyond 360 degrees of angular depth led to electrode overlap  [2].
4.3.1. LAB MEDIA: Figure 4A–C. Video editor: Sequentially highlight images A to C.
4.3.2. LAB MEDIA: Figure 4D. Video editor: Highlight the white arrow 
4.4. In incomplete partition type II, stable positioning was achieved when insertion was limited to the formed cochlear turns [1].
4.4.1. LAB MEDIA: Figure 5. Video editor: Sequentially highlight images A to C
4.5. In incomplete partition type III, a lateral wall-directed insertion approach reduced unintended entry into the internal auditory canal and supported retention within the cochlear lumen [1].
4.5.1. LAB MEDIA: Figure 6. Video editor: Sequentially highlight images A to D
4.6. In common cavity malformations, introducing the curved segment first promoted a looped configuration within the cavity and facilitated stable positioning [1].
4.6.1. LAB MEDIA: Figure 7A-D. Video editor: Highlight 7D
4.7. In cochlear hypoplasia, reduced cochlear dimensions limited achievable insertion depth and required careful electrode length selection [1].
4.7.1. LAB MEDIA: Figure 8. Video editor: Sequentially highlight images A to C
4.8. In enlarged vestibular aqueduct anatomy, limiting insertion depth reduced the risk of electrode overlap and potential interchannel interference [1].
4.8.1. LAB MEDIA: Figure 9. Video editor: Highlight the arrows in C 
4.9. Smaller cochlear dimensions resulted in greater angular coverage for electrodes of identical length [1] compared with larger cochleae [2].
4.9.1. LAB MEDIA: Figure 10A,B. Video editor: Highlight  row A images
4.9.2. LAB MEDIA: Figure 10A,B. Video editor: Highlight  row B images
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