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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: Carl Zeiss Surgical Gmbh #6627100863
B.   Software Usage: Does your protocol include detailed descriptions of software usage? N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. 2.5.1, 2.6.2, 2.7.2, 2.8.1, 2.9.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. 2.8.1, 2.7.2. We use the electrical drill and decrease the speed of drill.
E.  Will the filming need to take place in multiple locations? N

1. Introduction (Experimental Goal and Author Interviews) 

A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of surgical labyrinthectomy in the rat is to study the vestibular system and vestibular compensation processes (Intro).  

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Moo Kyun Park: This method can help answer key questions regarding the vestibular compensation process after vestibular function loss [1-INT]. 
1.1.1. Named author states the above, looking slightly off frame, interview style. 
1.2. Mun Young Chang: The main advantage of this technique is that it is a simple, reliable, and rapid method [1-INT]. 
1.2.1. Named author states the above, looking slightly off frame, interview style.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. So Hyeon Park: Generally, individuals new to this method will struggle to preserve the stapes artery. Because the stapes artery is close to the drilling site [1-INT]. 
1.3.1. Named author states the above, looking slightly off frame, interview style.

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

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Seoul National University Hospital.

Protocol: (read by voice talent at JoVE)
2. [bookmark: _Hlk505614154]Labyrinthectomy and Administration of Ethanol
2.1. Begin by covering autoclaved surgical instruments with a sterile pad [1-MED], and disinfect the operating area with 70% ethanol [2-MED-over the shoulder]. 
2.1.1. Talent wearing a gown, cap, mask, and gloves at the bench with the equipment and reagents required for the procedure. Talent covers the surgical instruments with a sterile pad.
2.1.2. [bookmark: _Hlk504574068]Talent sprays and wipes the operating area. 
2.2. After anesthetizing the rat using an institutionally-approved method, place the rat on a warming pad set at 42 °C [1-MED]. Apply lubricant eye ointment to both eyes of the rat to prevent eye dryness while under anesthesia [2-MED-over the shoulder].
2.2.1. Talent lifts the anesthetized rat from the clean holding cage and place it on the heating pad. 
2.2.2. Talent picks up the eye ointment and applies it to both eyes of the rat. 
2.3. Place the rat on its right side [1-CU].  Then shave the fur over the surgical area [2-MED-over the shoulder] and disinfect the site with 70% ethanol [3-CU]. Place a sterile drape and maintain sterile conditions during the surgery [4-MED]. 
2.3.1. *film as written. 
2.3.2. Talent shaves the fur around the ear with clippers. 
2.3.3. The shaved area is swabbed with 70% ethanol. 
2.3.4. Talent places a sterile drape that covers the animal except for the shaved and disinfected surgical site. 
2.4. [bookmark: _Hlk505614449]Inject 1% lidocaine hydrochloride subcutaneously into the left retroauricular area [1-CU]. Then, after using a #15 scalpel blade to make a 5-centimeter retroauricular incision, use Iris scissors [2-MED-over the shoulder] to separate the muscle and fascia and expose the external auditory canal [3-CU]. 
2.4.1. Injection is performed as described. 
2.4.2. Talent puts down the scalpel after making the incision and picks up the Iris scissors. 
2.4.3. The Iris scissors separate the muscle and fascia and expose the external auditory canal. 
2.5. Then, slightly open the external auditory canal and widely expose the tympanic membrane [1-CU]. 
2.5.1. The Iris scissors open the external auditory canal and the tympanic membrane is exposed. 
2.6. [bookmark: _Hlk505075264]Use forceps to remove the tympanic membrane and the ossicles expect for the stapes [2-SCOPE]. Use the Iris scissors or number 15 blade [3-MED] to detach the muscles on the lambdoidal ridge [4-SCOPE]. 
2.6.1. Talent moves the dissection microscope into place and focuses on the incision. TEXT: 7.5X or 12.5X
2.6.2. The tympanic membrane, malleus and incus are removed. 
2.6.3. The forceps are returned to the sterile surgical instrument area and the Iris scissors are picked up. 
2.6.4. The scissors remove the lambdoidal ridge muscles. 
2.7. [bookmark: _Hlk505074973]Use a drill fitted with a 2.1-millimeter cutting and 2.1 and 1.4-millimeter diamond burr [1-MED] to drill the tympanic bulla bone around the point of exit of the facial nerve at low speed. Take a moment to identify the stapedial artery [2-SCOPE-TXT].
2.7.1. Talent checks the burr of the drill. 
2.7.2. The tympanic bulla bone is drilled until the stapedial artery is clearly visible. TEXT: <3000 rpm. 
2.8. Mun Young Chan: This is the single most critical step. Careful handling of the drill is essential. Be careful not to damage the stapedial artery during the drilling process [1-INT]. 
2.8.1. Named Talent speaks the soundbite to camera. 
2.9. Continue drilling the vestibule superior to the stapedial artery and expose the round window and the bony lateral semicircular canal. Open the lateral semicircular canal near its ampulla, then continue drilling in the plane of the lateral semicircular canal to drill the ampulla of the superior semicircular canal [1-SCOPE-TXT]. 
2.9.1. The bones of the ear are drilled as described. Videographer please get footage of Talent as they drill to be interspersed with the scope footage.  TEXT: Do not perform drilling for the sham surgery. 
2.10. Use an 18-G or 22-G needle [1-MED-over the shoulder] to aspirate the contents of the vestibule [2-SCOPE]. Then inject and aspirate [3-CU] 1-cubic centimeter of 100% ethanol three times [4-SCOPE-TXT]. 
2.10.1. Talent picks up needle and then moves it towards the surgical site. 
2.10.2. The contents of the vestibule are aspirated. 
2.10.3. Talent’s hand injecting and aspirating the ethanol. 
2.10.4. [bookmark: _Hlk505109307]The ethanol is injected and aspirated. TEXT: Do not inject ethanol for sham surgery. 
2.11. [bookmark: _Hlk505090428]Close the muscles and the skin in two layers with simple interrupted sutures [1-MED-over the shoulder]. 
2.11.1. Talent suturing the skin. 
2.12. Monitor the rat and keep it warm until it wakes [1-MED].
2.12.1. Talent places the rat in a recovery cage heated by a heat lamp
2.13. Once the rat regains sternal recumbency [1-MED-over the shoulder-TXT], return it to the housing room [2-WIDE-TXT]. 
2.13.1. The rat is moving around as Talent places a food/water hopper and puts a lid on the cage. TEXT: Administer antibiotics and analgesic as per institutionally-approved protocols.
2.13.2. Talent places the cage on a trolley and exits the surgery room with it. 
3. Results: Evaluation of Surgical Success by Barrel Rolling and Spontaneous Nystagmus
3.1. Spontaneous barrel-rolling was evident in a Sprague Dawley rat that underwent labyrinthectomy 2 days prior. It could be evoked by light touch in the early recovery phase [1-LM]. 
3.1.1. LAB MEDIA: Barrel_rolling.mp4
3.2. Spontaneous nystagmus was also present in the post-labyrinthectomy rat [1-LM]. 
3.2.1. LAB MEDIA: Spontaneous_nystagmus.mp4 

4. Conclusion (said by authors on camera)

4.1. Moo Kyun Park: After watching this video, you should have a good understanding of anatomy of middle ear and labyrinth. Once mastered, this technique can be done in 20 minutes if it is performed properly.
.   
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Barrel_rolling.mp4
Spontaneous_nystagmus.mp4 

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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