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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y
Authors: please indicate the make and model of your microscope here:  Will ask Brian Faddis

2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.2.1., 3.3., 3.4., 3.9., 3.10., 3.12.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.6.1., 3.9.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Carla V. Valenzuela: Using this procedure, endolymphatic hydrops can be induced in guinea pigs in relatively quick manner with an adequate success rate [1].

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

1.2. Carla V. Valenzuela: The main advantage of this technique is that the endolymphatic hydrops can be induced with minimal risk for cerebral spinal fluid leaks or posterior semicircular canal injury [1].
 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Washington University in St Louis.


Section - Protocol
2. Surgical Preparation
2.1. After confirming a lack of response to pedal reflex [1-TXT], inject a 12-milliliter, subcutaneous fluid bolus of lactated Ringer’s solution into the back of the anesthetized guinea pig [2] and place the guinea pig in the supine position on a warming pad [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than guinea pig in shot TEXT: Anesthesia: 50 mg/kg ketamine + 10 mg/kg xylazine i.p.
2.1.2. GP being injected, with solution container visible in frame as possible
2.1.3. Talent placing GP into supine position Videographer: More Talent than guinea pig in shot

2.2. Place a 27.5-gauge butterfly needle intraperitoneally [1], confirming a correct placement by the presence of air only within the needle tip [2-TXT] and place the guinea pig in the prone position [3].

2.2.1. Needle being placed
2.2.2. Shot of air only in needle TEXT: Blood or fluid indicates insertion into vascular or bowel system
2.2.3. GP being place in prone position

2.3. Secure the head in a stereotactic holder [1] and secure a pulse oximeter onto an unpigmented foot [2].

2.3.1. Head being secured 
2.3.2. Oximeter being secured

2.4. Use a rectal probe and a warming blanket to maintain the body temperature at 38 degrees Celsius [1] and apply ointment to the animal’s eyes [2].

2.4.1. Probe being inserted or blanket being placed TEXT: Alternative: Lay probe alongside guinea pig body
2.4.2. Ointment being applied

2.5. Place a piece of masking tape over the back to provide adequate tension along the skin overlying the occiput [1] and fix the ends of the tape to the stereotactic holder [2].

2.5.1. Tape being applied
2.5.2. Tape being secured

2.6. Then liberally prep the skin overlying the occiput and posterior neck with three consecutive iodine scrubs and 70% alcohol [1] and place a sterile drape over the animal [2].

2.6.1. Skin being sterilized, with iodine and alcohol containers visible in frame
2.6.2. Talent placing drape

3. Endolymphatic Hydrops Induction

3.1. Begin the surgical procedure by using a number 15 blade to make a small, midline incision along the posterior occiput extending down into the posterior neck [1].

3.1.1. WIDE: Talent making incision Videographer: More Talent than guinea pig in shot

3.2. Once under the skin, use iris scissors to detach the right posterior cervical muscles from the occipital bone [1], controlling any bleeding with pressure from a sterile cotton ball [2].

3.2.1. Muscles being detached Videographer: Important step
3.2.2. Pressure being applied 

3.3. Using a dissecting microscope and a combination of a #3-, 2-, and 1-millimeter diamond burrs with a 5-0 suction and sterile irrigation [1], perform a craniectomy that is bounded as far as the external occipital crest laterally [2] … lamboidal ridge superiorly [3] … the occipitomastoid suture line medially [4] … and the dorsal margin of the foramen magnum inferiorly [5].

3.3.1. Talent placing guinea pig under microscope Videographer: Important step; more Talent than guinea pig in shot
3.3.2. Bone being drilled along occipital crest Videographer: Can combine 3.3.2.-3.3.5. into a single shot as necessary/appropriate; Important step
3.3.3. Bone being drilled along lamboidal ridge Videographer: Can combine 3.3.2.-3.3.5. into a single shot as necessary/appropriate; Important step
3.3.4. Bone being drilled along occipitomastoid suture line Videographer: Can combine 3.3.2.-3.3.5. into a single shot as necessary/appropriate; Important step
3.3.5. Bone being drilled along dorsal margin of foramen magnum Videographer: Can combine 3.3.2.-3.3.5. into a single shot as necessary/appropriate; Important step

3.4. Gently place a small piece of saline-moistened cotton under the bone while separating the occipital bone from the dura [1] and use a 0.5-millimeter diamond burr to skeletonize the sigmoid sinus [2].

3.4.1. Cotton being placed under bone/bone being separated Videographer: Important step
3.4.2. Sinus being skeletonized Videographer: Important step

3.5. Carefully remove the bone overlying the sinus [1] and use a cotton ball to gently retract the sigmoid sinus medially [2]. 

3.5.1. Bone being removed
3.5.2. Sinus being retracted

3.6. Switch to 3-0 suction to carefully retract the ventrally located emissary vein [1] and identify the operculum as a slit-like structure located within the petrous temporal bone [2].

3.6.1. SCOPE: Vein being retracted Videographer: Difficult step
3.6.2. SCOPE: Shot of slit-like operculum Video Editor: please emphasize operculum when mentioned as possible/necessary

3.7. The subarcuate fossa will be situated anterolateral [1] and the sigmoid sinus will be medial to the fossa [2].

3.7.1. SCOPE: Shot of fossa and sinus Video Editor: please emphasize subarcuate fossa when mentioned as possible/necessary
3.7.2. Use 3.7.1. Video Editor: please emphasize sigmoid sinus when mentioned as possible/necessary

3.8. The extra-osseous portion of the endolymphatic sac can be visualized as a clear sac-like connection between the operculum and the dura overlying the sigmoid sinus [1]. 

3.8.1. SCOPE: Shot of sac and operculum Video Editor: please emphasize endolymphatic sac when mentioned as possible/necessary

3.9. Apply gentle, medial retraction to the sigmoid sinus to clearly visualize the extra-osseous portion of the endolymphatic sac [1] and increase the tension between the extraosseous and intraosseous portions of the sac [2].

3.9.1. SCOPE: Sinus being retracted Videographer: Important/difficult step
3.9.2. SCOPE: Pressure being applied to sac Videographer: Important/difficult step

3.10. Using a fine angled pick, gently expunge the intermediate portion of the endolymphatic sac [1-TXT] and broadly scrape a fine pick inside the operculum along the inside of the bone [2].

3.10.1. SCOPE: Portion being expunged Videographer: Important step TEXT: Leave no visible connection between dura and operculum 
3.10.2. SCOPE: Pick being scraped along bone Videographer: Important step

3.11. Carla V. Valenzuela: It is critical to the success of the procedure that no visible connection between the dura and the operculum remain [1].

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

3.12. Turn the fine pick in the direction of the endolymphatic duct [1] and blindly disrupt the lining [2-TXT].

3.12.1. SCOPE: Pick being turned to duct Videographer: Important step
3.12.2. SCOPE: Duct lining being disrupted Videographer: Important step 

3.13. Upon completion of the injury, dry the empty operculum with a small piece of cotton, using the 3-0 suction as needed to keep the cotton dry [1].

3.13.1. Operculum being dried/suction being applied

3.14. Use a small curette to scrape along the temporal bone to obtain bone chips [1] and generously pack the operculum with the bone chips [2-TXT].

3.14.1. Bone being scraped
3.14.2. Chips being packed TEXT: Use cotton ball and suction to keep area dry during packing

3.15. Seal the operculum with bone wax, taking care that there is no excess wax dislodged into the skull [1], and use bone wax to cover the craniectomy defect [2].

3.15.1. Operculum being sealed
3.15.2. Defect being covered

3.16. Then approximate the posterior cervical muscles with 4-0 braided, absorbable sutures in an interrupted fashion [1] and perform a two-layer closure by approximating the deep layer with simple interrupted sutures [2] and the epidermal layer using a subcuticular closure with a 4-0 braided, absorbable suture [3].

3.16.1. Muscles being sutured
3.16.2. Deep layer being sutured
3.16.3. Epidermal layer being sutured 



Section – Results
4. Results: Representative Effects of Induced Endolymphatic Hydrops on Guinea Pig Auditory Responses 

4.1. In this representative experiment, histologic analysis of the temporal bones revealed endolymphatic hydrops [1] throughout the right cochlea compared to the left cochlea in six out of seven guinea pigs [2].

4.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize red shading in left image
4.1.2. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize blue shading in right image

4.2. Quantification of the cross-sectional area of the scala media across each turn [1] indicated that the cross-sectional area was generally larger in the ears of animals that survived 30 days after obliteration of the endolymphatic sac [2] compared to that observed in control animals [3]. 

4.2.1. LAB MEDIA: Figure 2
4.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize solid red data lines
4.2.3. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize grey dashed data lines

4.3. Auditory new overlapped waveform thresholds were increased in animals with endolymphatic hydrops [1], demonstrating the presence of low-frequency hearing loss [2], while the cochlear compound action potential thresholds were within the normal range at frequencies above 8 kilohertz in these animals [3].

4.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize red data lines before 1000 kHz
4.3.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize grey data lines before 1000 kHz
4.3.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize red data lines after 1000 kHz





Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. [bookmark: _GoBack]Carla V. Valenzuela: If the area between the dura and the operculum is dry after expungement, consider pushing the tissue to ensure that no light is being reflected, consistent with complete disarticulation [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step 3.6.1.)
5.2. Carla V. Valenzuela: Following this procedure, additional studies of cochlear anatomy and physiology can be performed to address research questions about endolymphatic hydrops [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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