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1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
2. Does your protocol include software usage? YES
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? 
[bookmark: _GoBack]Steps 4.4, 4.8, 4.9, 4.13, 

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Testing of vertical semicircular canals with each vHIT system. For vHIT system A that includes step 4.13 and for vHIT system B that includes step 4.9.
The accompanying software with both vHIT systems provides feedback on the quality of the individual head impulse generated by the examiner. If certain pre-defined criteria are not met, then the head impulse will be ignored by the software.

5. Will the filming need to take place in multiple locations? NO


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Dan Dupont Hougaard: This protocol helps clinicians optimize video head impulse testing by visualization of different techniques and by pointing out potential pitfalls and artifacts. 

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


1.2. Dan Dupont Hougaard: The techniques shown in this video enables fellow clinicians to perform video head impulse testing of all six semicircular canals.

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

Introduction of Demonstrator: (Said by you on camera)

1.3. Dan Dupont Hougaard: Demonstrating the procedure will be Emil Riis Abrahamsen, a Resident Physician, from my laboratory. 
 
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. The participant looks from to the side from test position to face the camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

Procedures involving human subjects have been approved by the scientific Ethics Committee of the North Denmark Region.


Section - Protocol
2. Participant Screening & Preparation
2.1. Begin by escorting the participant to a well-lit screening room and mount goggles. [1] [2].
2.1.1. WIDE: Talent escorts participant to screening room. 
2.1.2. [Added shot] CU: Patient mounts goggles.
2.2. Perform a gross eye movement exam by asking the participant to move their eyes in the vertical and horizontal planes to the outer edge of the eye sockets to ensure no eye muscle palsies are present [1-TXT].

2.2.1. SCREEN: To be provided by the authors – Show participant eyes on screen moving in the  vertical and horizontal planes.  Authors, please upload this screen capture to your project page. CU: Patient with video Frenzel Goggles in place have eye movements tested by having the examiner move his index finger in deferent directions while participants eyes follow the target. TEXT: Take note of any nystagmus or eye muscle palsies.
2.3. Take notice of the area surrounding the eyes and use proper precautions if the participant has one or two droopy eyelids [1].  Evaluate eyelashes to ensure length is not too long such that they could compromise tracking of the pupils during the test [2].
2.3.1. MED: Talent points to area around the eyes. 
2.3.2. CU: Have participant close eyes to show eyelashes. 
2.4. Next, seat the participant in a non-rotating solid chair at least 1.5 m away from a fixation dot placed on a wall for video head impulse testing or vHIT (pronounced v-hit) [1-TXT]. Note, as an alternative, place several dots in a vertical line at different heights [2].   Adjust the height of the chair so that the eyes of the participant are leveled with the fixation dot [3].
2.4.1. MED: Participant sits in solid chair 1.5 m away from the fixation dot.  Show fixation dot in the shot.
TEXT: vHIT system A: 1.5 m away; vHIT system B: 1.0 m away
2.4.2. MED: Show several dots in a vertical line at different heights.
2.4.3. MED: Talent adjusts the height of the chair to ensure participant is looking at the dot. Show participant eye level view from behind looking at fixation dot. 
2.5. Then, provide goggles and adjust them on the participants’ head [1]. Tighten the strap firmly to ensure that goggles will not shift during application of head impulses [2]. 
2.5.1. MED: Talent places goggles on participants’ head and adjusts them. 
2.5.2. MED: Talent tightens strap for goggles. 
2.6. Ensure that the eyes are wide open, with eyelids in a position where they do not interfere with pupil detection [1]. 
2.6.1. MED: Show participant eyelids wide open. 
2.7. Next, align the camera to center the pupil in the image by rotating the camera in the yaw, pitch, or roll direction [1]. Place the boundary of the lower eyelid along the bottom edge of the image [2].
2.7.1. MED-over-shoulder: Talent aligns camera via computer.
2.7.2. SCREEN: To be provided by the authors – Place boundary of lower eyelid along the bottom edge of the image.  Authors, please upload this screen capture to your project page. [Author Note]: This section was not recorded, as we did not find it relevant during the taking
2.8. For vHIT system B, position the region of interest around the pupil and select auto threshold on the laptop [1].
2.8.1. SCREEN: To be provided by the authors –Position the region of interest around the pupil and select ‘auto threshold’.  Authors, please upload this screen capture to your project page.
2.9. Finally, assess the tracking of the pupil by having the participant make short horizontal and vertical head movements prior to initiation of the test [1].
2.9.1. CU: Participant makes short horizontal and vertical head movements 
[Author note]: A section 2.10 may be added with the following wording: For vHIT system A, a different alignment of the camera is needed. Please refer to the article for further details. 
[Note to the video editor]: I think adding a text should be enough. TEXT: For vHIT system A, different camera’s alignment is needed; See the manuscript for further details. However, I don’t know if there are any shots for this. 

3. Calibration 
3.1. For calibration of vHIT system B, first turn the lasers on [1].  Then, ask the participant to move their head to position the left and right laser dots on each side of the fixation dot equidistantly [2]. 
3.1.1. MED: Talent turns lasers on.
3.1.2. MED: Participant moves head to position the left and right laser dots on each side of the fixation dot equidistantly.
3.2. Tell the participant to keep their head in that position [1], and ask them to follow the visible laser beam dot [2] by moving their eyes only [3].
3.2.1. MED: Talent speaks to participant. 
3.2.2. MED: Show laser beam dot moving on wall. 
3.2.3. SCREEN: To be provided by the authors - Show talent moving their eyes on the screen. Authors, please upload this screen capture to your project page.
3.3. Check the calibration by having the participant stare at the fixation dot [1]. Move their head side-to-side about 10° [2].
3.3.1. MED: Show participant staring at fixation dot. 
3.3.2. MED: Talent adjusts head.
3.4. Finally, check that eye and head velocities match [1].
3.4.1. SCREEN: To be provided by the authors: Show velocities on computer.  Authors, please upload this screen capture to your project page. [Author note]: The screen recording file labelled 3.4.1.b seems to be of the best quality
[Author note]: Another section needs to be added: 
[Added step] 3.5. Perform two separate calibrations for the vHIT system if both horizontal and vertical tastings are intended. 
[Added shot] 3.5.1. Standard calibration
[ Added shot] 3.5.2. Head calibration 
[Note to video editor]: I don’t know if there are any shots for this. 
4. vHIT test
4.1. Begin the vHIT test by delivering abrupt, fast head impulses unpredictably [1].
4.1.1. MED-over shoulder: Talent at computer, presses start button prior to delivering impulses. 
4.2. Then, to perform horizontal testing of the six semicircular canals or SCC, place hands on the jaw or on top of the head [1-TXT].
4.2.1. CU: Talent places hands on the participants’ jaw. 
TEXT: Do not touch or move goggles. 
4.3. Ask the participant to clench their teeth during testing to reduce jaw movement [1]. 
4.3.1. [Capture multiple shots] CU: Show participant clenching teeth by biting down on a tongue depressor. Show that mandibular muscles contract. 
4.4. Next, turn the participants’ head 30° forward in the pitch plane to position the horizontal SCCs completely horizontal, and deliver between 10 to 20 head impulses to each side [1] [2]. 
4.4.1. MED: Talent turns the participants’’ head 30° forward.
4.4.2. [Added shot]: Testing of horizontal semicircular canals [Author note]: The screen recording file labelled 4.4.2_2 seems to be the best one. It has been recorded simultaneously with the video, so please try to synchronize with the video sart. I will suggest you show this recording as a small add on window while showing the video. Please mute recording.
4.5. To perform vertical SCC testing, place the dominant hand on top of the participants’ head and direct the fingers in the direction of the anterior SCC to be tested [1]. Place the non-dominant hand on the chin [1] [2].
4.5.1. [Combined shots] MED: Talent places dominant hand on top of the participants’ head, and places non-dominant hand on the chin.
4.5.2. MED: Talent places non-dominant hand on the chin.
4.6. Ask the participant to clench their teeth [1].
4.6.1. CU: Use shot 4.3.1.
4.7. Then, use the 2D vHIT test method with system B by rotating the chair 45° to either side [1-TXT]
4.7.1. MED: Show participant siting in chair. Talent walks up behind the chair preparing to move it. 
TEXT: vHIT system B; Caution: do not to touch goggle strap during testing.
4.8. Turn the solid chair 45° to the left [1-TXT] and ask the participant to look at the fixation dot [2] [3].  
4.8.1. [Capture multiple shots] MED: Talent turns the solid chair 45° to the left.  
TEXT: Right anterior (RA) and left posterior (LP) SCC
4.8.2. MED: Show participant looking at fixation dot.
4.8.3. [Added shot]: CU: Eyes turn 
4.9. Then, rotate the participants’ head forwards in the pitch plane perpendicular to the wall [1-TXT].  Following that, rotate the participants’ head backwards in the pitch plane perpendicular to the wall [2-TXT] [3-TXT].
4.9.1. [Capture multiple shots] MED: Rotate the participants’ head forward.
TEXT: Right anterior (RA) [Author note]: Filmning of this from three different angles.
4.9.2.  [Capture multiple shots] MED: Rotate the participants’ head backward.
TEXT: Left posterior (LP)
4.9.3. Extra angle of filming (front of participant, low angle). TEXT: With LARP testing, the chair is turned 45 degrees to the right; Please refer to the article for details   [Author note]: The screen recording file labelled 4.9.3_1 seems to be the best one. It has been recorded simultaneously with the video, so please try to synchronize with the video start. I will suggest you show this recording as a small add on window while showing the video. Please mute recording.
4.10. Next, turn the solid chair 45° to the right [1-TXT].  Ask the patient to look at the fixation dot [2].
4.10.1. MED: Use shot 4.8.1.
TEXT: Left anterior (LA) and right posterior (RP) SCC
4.10.2. MED: Show participant looking at fixation dot.  [Author note]: These steps were not done, as they are very similar to the steps in 4.9. A comment or text should be made on this: Left anterior (LA) and Right Posterior (RP) testing is done by using the same method. However, with LARP testing, the chair is turned 45 degrees to the right. Please refer to the article for details. The text in 4.10 may still be used in combination.
4.11. Lastly, rotate the participants’ head forwards in the pitch plane perpendicular to the wall [1-TXT], and then backwards in the pitch plane perpendicular to the wall [2-TXT]. 
4.11.1. MED: Use shot 4.9.1. 
TEXT: Left anterior (LA)
4.11.2. MED: Use shot 4.10.1
TEXT: Right posterior (RP)
4.12. Next, use the 3D vHIT test method for examination with system A by first positioning the participant in front of the wall at the desired distance [1-TXT]. Ask the patient to remain in this position throughout the entire test [2].
4.12.1. MED: Talent place participant in front of wall at the desired distance
TEXT: vHIT system A; Caution: do not touch goggle strap during testing. 
4.12.2. MED: Talent speaks to participant. Participant nods yes. 
4.13. For the right anterior SCC, rotate the head forwards and 45° to the right of the sagittal plane [1-TXT]. For the left posterior SCC, rotate the head backwards and 45° to the left of the sagittal plane [2-TXT]. 
4.13.1. MED: Talent rotate the head forwards and 45° to the right of the sagittal plane.
TEXT: Right anterior (RA) For LA SCC, rotate the head forwards and 45° to the left of the sagittal plane 
4.13.2. MED: Talent rotate the head backwards and 45° to the left of the sagittal plane.
TEXT: Left posterior (LP) For RP SCC, rotate the head backwards and 45° to the right of the sagittal plane
[Author note]: Use screen recording file labelled 4.13.1. It has been recorded simultaneously with the video, so please try to synchronize with the video sart. I will suggest you show this recording as a small add on window while showing the video. Please mute recording.

4.14. Lastly, for the Left anterior SCC, rotate the head forwards and 45° to the left of the sagittal plane [1-TXT].  Then, for the right posterior SCC, rotate the head backwards and 45° to the right of the sagittal plane [2-TXT]. 

4.14.1. MED: Talent rotates the head forwards and 45° to the left of the sagittal plane. 
TEXT: Left anterior (LA)

4.14.2. MED: Talent rotate the head backwards and 45° to the right of the sagittal plane.
TEXT: Right posterior (RP)

4.15. Finally, after completion of the vHIT test, evaluate and interpret the test report which includes a 2D graphic depiction of the head impulse by means of time and head and eye velocities as well as calculation of a mean gain value [1].

4.15.1. MED: Talent evaluating test report on computer. 









Section – Results
5. Results: vHIT testing of six SCCs shown in best possible quality 
5.1. Results indicate normal findings for lateral SCCs, such that curves for both head and eye velocities match, all mean gain values are within the normal range, and there are no pathological saccades present [1].  Normal findings were also shown for all six SCCs following vHIT system A testing [2] and vHIT system B testing [3].
5.1.1. LAB MEDIA: Figure 6.  Video editor: Place an arrow pointing toward the ‘peak velocity’ in both the red and blue graph in 6B as well as the two graphs with a green trace in 6A.  When ‘curves’ is mentioned, in 6A, put boxes in the middle graph and right graph over the green data trace portion that shows a peak, from x=0 to x = 140. Then, put a box around the graph on the right in 6B and highlight the red/blue trace with values (1.07 and 1.07). 
5.1.2. LAB MEDIA: Figure 7 Video editor: Label top as ‘vHIT system A’
5.1.3. LAB MEDIA: Figure 8 Video editor: Label top as ‘vHIT system B’
5.2. In order to conclude that the vestibular function is reduced a low mean gain value and (emphasize ‘and’) pathological saccades must be present. Following complete testing of all six SCCs with vHIT system A, overt saccades are seen after head movement has stopped [1], covert saccades are seen during the head movement [2], and sometimes a mixture of both are seen [3]. Note, low mean gain values accompany the graphs displaying pathological saccades. [4].
5.2.1. LAB MEDIA: Figure 9A Video editor: Highlight trace with high amplitude and frequency after 200 ms on the right-hand side of both right and left graphs.
5.2.2. LAB MEDIA: Figure 9B Video editor: Highlight numbers 1, 2, and 3. Put box around this trace data near the number that looks like noise. Add text to screen, “1 = covert saccades;  2 = overt saccades; 3 = correctional (non-pathological) saccades). 
5.2.3. LAB MEDIA: Figure 9C Video editor: Highlight numbers 1, 2, and 3. Put box around this trace data near the number that looks like noise. Add text to screen, “1 = covert saccades;  2 = overt saccades; 3 = correctional (non-pathological) saccades). 
5.2.4. LAB MEDIA: Figure9A-C. Video editor: Put a box around the “gain asymmetry (%)” graphs on the right side of all three purple graphs. Highlight the red and purple trace in this graph and the value next to the colored trace.   (9A: mean gain values of 0.37 and 0.65); 9B: mean gain value of 0.55; 9C: mean gain value of 0.38)
5.3. Further, following complete testing of all six SCCs with vHIT system B, overt saccades are seen after head movement has stopped [1], covert saccades are seen during the head movement [2], and sometimes a mixture of both are seen [3].
5.3.1. LAB MEDIA: Figure 10A Video editor: Highlight orange trace in graph in the middle. Add text on screen, “Example of overt saccades”. 
5.3.2. LAB MEDIA: Figure 10B Video editor: Highlight orange trace in graph in the middle.  Add text on screen, “Example of covert saccades”.
5.3.3. LAB MEDIA: Figure 10C Video editor: Highlight orange trace in graph in the middle, and numbers 1 and 2.  Add text on screen, “Example is mixture of covert and overt saccades”.

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Dan Dupont Hougaard: The head impulses applied need to be fast, abrupt, unpredictable, with high acceleration, and low amplitudes. Potential pitfalls must be accounted for.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. (Video editor: This shot corresponds to step 4.1)
6.2. Dan Dupont Hougaard: For a complete examination of all ten vestibular organs, vestibular evoked myogenic potentials (VEMPs) may be added upon vHIT completion.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Dan Dupont Hougaard:  This protocol provides a better understanding and a more precise diagnosis of inner ear diseases facilitating targeted treatment options.

6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.4. Dan Dupont Hougaard: Do not perform this test if the participants suffer from any neck problems.

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