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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.3., 3.4., 3.5._
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. practice standard protocol
E. Will the filming need to take place in multiple locations? N
1. Introduction
 (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Che-Wei Wu: This method can help answer key questions about the application of intra-operative neural monitoring during clinical thyroid surgery and the electrophysiological characteristics of normal and injured recurrent laryngeal nerves.  
1.2. I-Cheng Lu: Some advantages of using the porcine model are that the anatomy and physiology are similar to that in humans and that the size of the animals enables easy handling.
B.  Optional Interview Statements
: (Said by you on camera. Don’t forget to smile!)  

1.3. Tzu-Yen Huang: The implications of this technique extend toward the establishment of reliable strategies for preventing intraoperative nerve injury, as various recurrent laryngeal nerve injury types can be induced experimentally.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Author’s name
: Demonstrating procedure will be Pao-Chu Hun, the veterinarian from the Laboratory Animal Center, Pi-Ying Chang, an anesthesiologist, Hsiu-Ya Chen, a nurse specialist, both from the anesthesiology department, Hui-Chun Chen, a nurse specialist from the Nursing department, and Li-Ying Chuang, an assistant from the ENT department. 
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Kaohsiung Medical University.
Protocol: (read by voice talent at JoVE)
2. Tracheal Intubation
2.1. Begin by placing a 3-4-month-old piglet in the prone position on the operating table [1-WIDE-TXT] with the head and body aligned to facilitate a clear visualization of the upper airway [2-MED-TXT].

2.1.1. Talent placing piglet in prone position (TEXT: Anesthesia: 2-4% sevoflurane)

2.1.2. Talent aligning piglet head and body (Videographer: Please show back of piglet) (TEXT: See text for full piglet preparation details)
2.2. Have an assistant apply traction of the upper and lower jaw to maintain an adequate mouth opening [1-CU] and place the laryngoscope upside down directly into the oral cavity to depress the tongue [2-CU].
2.2.1. Mouth being grasped/opened

2.2.2. Laryngoscope being pressed onto tongue

2.3. Use the laryngoscope to press the epiglottis downward toward the tongue base [1-CU], gently advancing the elastic bougie into the trachea when the vocal cords can be clearly visualized [2-ECU].
2.3.1. Epiglottis being pressed
2.3.2. Laryngoscope being advanced
2.4. Advance the electromyography, or EMG, tube at the corner of the mouth to a depth of 24 cm [1-CU] and use medical tape to fix the tube at the mouth angle [2-ECU].
2.4.1. Tube being advanced
2.4.2. Tube being fixed
2.5. Then connect the EMG tube to the ventilator [1-MED].
2.5.1. Talent connecting tube to ventilator
3. Equipment Setup and Recurrent Laryngeal Nerve (RLN) Isolation
3.1. Connect the channel leads from the EMG tube to the monitoring system [1-WIDE] and set the monitoring system to run a 50-millisecond time window [2-MED-over the shoulder].
3.1.1. Talent connecting leads to monitoring system

3.1.2. Talent setting system to run 50-ms time window, with monitor visible in frame

3.2. Set the pulsed stimuli to 100 microseconds and 4 hertz and set the event capture threshold to 100 microvolts [1-SCREEN].
3.2.1. *To be provided by Authors: 
Pulsed stimuli being set, then event capture threshold being set

3.3. Wearing sterile surgical gloves, use a scalpel to make a 10-15-cm transverse collar incision to expose the neck and the larynx [1-MED-over the shoulder] and raise the subplatysmal flap 1 cm cranially from the clavicle to the hyoid bone [2-CU].
3.3.1. Talent making incision (Videographer: Minimal piglet face in frame as possible/can use CU shot instead as necessary)
3.3.2. Flap being raised
3.4. Remove the strap muscles to visualize the tracheal rings and nerves [1-ECU] and use a handheld stimulation probe to carefully expose the external branch of the superior laryngeal nerve, the RLN, and the vagus nerve [2-CU].
3.4.1. Muscle being removed

3.4.2. Nerves being exposed (Video Editor: if possible/appropriate, please identify nerves when mentioned) 
3.5. Position an automated periodic stimulation electrode on one side of the vagus nerve for stimulation during continuous interoperative neural monitoring [1-ECU] and connect the electrode to the monitoring system [2-MED]. 
3.5.1. Electrode being placed

3.5.2. Talent connecting electrode to monitoring system

3.6. Then set the pulsed stimuli to 1 hertz, 100 microseconds, and 1 milliamp [1-MED-over the shoulder].
3.6.1. Talent setting pulsed stimuli, with monitor visible in frame 
4. Electrical Stimulation and RLN Injury 
4.1. To assess the effects of muscle relaxants and their reversals on nerve responses, apply continuous interoperative neural monitoring [1-WIDE-TXT], administer a bolus injection of 0.3 mg/kg rocuronium in a 10 mg/mL volume [2-MED-TXT], and observe the real-time EMG changes [3-MED-over the shoulder].
4.1.1. Talent starting stimulation (Videographer: More Talent than piglet in shot) (TEXT: Continuously monitor heart rate, ECG, and invasive arterial BP during stimulation)
4.1.2. Talent administering bolus (Videographer: More Talent than piglet in shot) (TEXT: Use automatically-calibrated EMG baseline latencies/amplitudes as controls)
4.1.3. Talent at computer, monitoring EMG changes, with monitor visible in frame

4.2. Three minutes after injection, perform one injection of 2 mg/kg sugammadex in a 100 mg/mL volume as a rapid bolus [1-CU] and record the recovery profile of the laryngeal EMG for 20 minutes
 [2-SCREEN].
4.2.1.  Sugammadex being injected
4.2.2. *To be provided by Authors: Shot of recovery EMG profile

4.3. To simulate direct nerve stimulation as occurs during surgery, apply a 1 milliamp stimulation to the exposed external branch of the superior laryngeal nerve, the RLN, and the vagus nerve [1-CU] and record the EMG responses [3-SCREEN].

4.3.1. Nerves being stimulated 
4.3.2. *To be provided by Authors: Shot of direct nerve stimulation EMG response 

4.4. To simulate the indirect mapping and localizing of the nerve position before visual identification during surgery [1-ECU], apply a 1 milliamp stimulation at 1- and 2-mm distances away from the nerves at the overlying fascia [2-CU] and record the EMG responses [3-SCREEN].

4.4.1. Electrode being moved to overlying fascia

4.4.2. Nerves being stimulated 
4.4.3. *To be provided by Authors: Shot of indirect nerve stimulation EMG response 

4.5. To confirm and compare the patterns of real-time changes in evoked laryngeal EMG signals during and after acute RLN traction injury, wrap a 1.3-mm wide plastic vascular loop around the RLN [1-CU] and use a force gauge to apply retraction with 50 grams of tension [2-CU], using continuous interoperative neural monitoring to monitor the evoked laryngeal EMG signals [32
-SCREEN].

4.5.1. Loop being wrapped around nerve

4.5.2. Tension being applied 
4.5.3. *To be provided by Authors: Shot of RLN injury EMG response

4.6. After the traction compression RLN injury, use hemostatic forceps to pinch the distal segment of the RLN for one second to simulate the nerve being inadvertently clamped due to visual misidentification as a vessel during the operation [1-CU] and record the accompanying EMG signal change [21
-SCREEN]. 
4.6.1. Nerve being pinched

4.6.2. *To be provided by Authors: Shot of nerve pinch EMG response

4.7. To simulate a thermal injury, activate an energy-based device, or EBD, at a 5-mm distance away from the RLN [1-CU-TXT] and record the EMG response [1
-SCREEN-TXT].

4.7.1. EBD being activated (TEXT: See text for EBD setup details)  
4.7.2. *To be provided by Authors: Shot of thermal injury EMG response
 (TEXT: If EMG remains stable, perform test at 2- or 1-mm distance)
4.8. For a cooling study, allow the RLN to cool for 5 seconds after inducing the thermal injury [1-MED] and apply the activated EBD again as just demonstrated [2-CU], testing a shorter cooling time if the EMG signals remain stable after three cooling study tests [3-SCREEN].
4.8.1. Talent holding EBD next to piglet (Videographer: Minimal piglet in shot as possible)

4.8.2. EBD being applied

4.8.3. *To be provided by Authors: Shot of stable EMG signal(s)

4.9. If any substantial EMG change occurs after any test [1-SCREEN], continue the real-time EMG recording for at least 20 minutes before terminating the experiment [2-MED-TXT].

4.9.1. *To be provided by Authors: Shot of EMG response with substantial EMG change

4.9.2. Talent setting timer, with monitoring system visible in frame (TEXT: Euthanasia according institutional guidelines)
5. Results: Representative Electrophysiological Analyses
5.1. Pre-gelled transcutaneous and transcartilage electrodes generally record lower EMG amplitudes [1-LM] compared to EMG tube [2-LM] and needle electrodes [3-LM].
5.1.1. Fig6.tif: Video Editor: please emphasize Trans-cutaneous and Transcartilage graphs
5.1.2. Fig6.tif: Video Editor: please emphasize Vocalis graph

5.1.3. Fig6.tif: Video Editor: please emphasize Percutaneous graph
5.2. Changes in the contact between EMG tube electrodes and vocal folds after tracheal displacement significantly changes the recorded EMG signals [1-LM]. 
5.2.1. Fig7.tif: Video Editor: please sequentially emphasize image-graphs pairings from top of figure to bottom
5.3. When RLN traction stress is experimentally induced, EMG tube electrodes on the vocalis muscle [1-LM] and transcartilage, percutaneous, and transcutaneous electrodes record similar patterns of progressive degradation in EMG amplitude [2-LM].
5.3.1. Fig8.tif: Video Editor: please emphasize Vocalis graphs

5.3.2. Fig8.tif: Video Editor: please sequentially emphasize transcartilage, percutaneous, and transcutaneous graphs
5.4. Typically, real-time EMG change monitoring during RLN traction injury reveals a progressive amplitude decrease [1-LM] combined with a latency increase that gradually recovers after traction release [2-LM].

5.4.1. Fig9A.psd: Video Editor: please emphasize sharp amplitude decrease (between high and low plateaus)

5.4.2. Fig9A.psd: Video Editor: please emphasize latency increase through end of data line (starting at small shift after initial plateau)

5.5. All RLNs demonstrate an immediate loss of signal after acute mechanical injury [1-LM] and no gradual EMG recovery is observed within a short period of time after the injury [2-LM].

5.5.1. Fig9B.psd: Video Editor: please emphasize sharp vertical regions of data line in both graphs

5.5.2. Fig9B.psd: Video Editor: no animation OR emphasize areas of graphs without data line/with flat data line

5.6. After thermal injury, the real-time EMG reveals a combined event [1-LM], which then rapidly degrades to a loss of signal that may be related to the dose of thermal stress [2-LM].

5.6.1. Fig9C.psd: Video Editor: please emphasize initial blue data lines in both graphs before sharp vertical shifts

5.6.2. Fig9C.psd: Video Editor: please emphasize vertical sections of data line in both graphs

6. Conclusion
 (said by authors on camera):
6.1. Feng-Yu ChaingChiang: Although some data are inapplicable to clinical practice, this porcine model provides a valuable research platform in guiding future experiments to optimize the use of intra-operative neural monitoring for the prevention of RLN injuries during thyroid surgery.
6.2. Yi-Chu Lin: Although this method can provide insight into the pathophysiology of RLN injury during thyroid surgery, it can also be used for educational training in clinical applications of intraoperative neural monitoring.
6.3. Tsung-Yi Tsai: Generally, individuals new to this method will struggle, as it requires coordinated teamwork between the surgeon, anesthesiologist, and veterinarian. 

6.4. Hsin-Yi TsengPi-Ying Chang: Visual demonstration of this method is critical, as the animal preparation and anesthesia steps are a little different than those used in human surgeries.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Fig9A.psd
Fig9B.psd

Fig9C.psd
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 in the email accompanying the finalized script.

�Authors: These statements have been edited for length and/or clarity.


�Authors: As the Introduction section is limited to 150 words total, so some statements were moved to the Conclusions section.


�Authors: Only one Author can give this statement.


�See file: Screen_3.2.1


�EMG complete recovery in few minutes (3 screen shot provide)


�See file: Screen_4.2.2a, 4.2.2b, 4.2.2c


�See file 4.3.2EBSLN (external branch of the superior laryngeal nerve), 4.3.2RLN, 4.3.2VN (Vagus nerve)


�See file 4.4.3EBSLN (external branch of the superior laryngeal nerve), 4.4.3RLN, 4.4.3VN (Vagus nerve)


�2 screens being recorded and provided as 4.5.3a, 4.5.3b


�See file: Screen 4.5.3a (before traction), 4.5.3b (after traction)


�One screen being recorded and provide as 4.6.2


�See file: Screen 4.6.2


�One screen being recorded and provide as 4.7.2


�See file: Screen 4.7.2


�Authors: These statements have been edited for length and/or clarity.
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