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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? Y

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.
C.  Which steps of your protocol will viewers benefit most from having filmed? 

2.3., 2.5.-2.7., 2.10., 2.11.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.7.
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. Experimental Goal (read by voice talent at JoVE): 
The overall goal of this procedure is to establish a standardized and reproducible protocol for drug-induced-sleep-endoscopy for heterogeneous groups of patients with obstructive sleep apnea to differentiate obstruction patterns to enable and improve individualized treatment. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Maximilian Traxdorf: This method can help to differentiate obstruction patterns even in heterogeneous groups of patients with obstructive sleep apnea by using a standardized and reproducible protocol.
1.2. Maximilian Traxdorf: The main advantage of this technique is that target-controlled-infusion, or TCI (Pronounce: T-C-I), of the sedative can be combined with real-time bispectral analysis to precisely control patient sedation.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Klaus Tschaikowsky:  Generally, examiners new to drug-induced-sleep-endoscopy will struggle with inducing the desired depth of sedation, leading to an unintentional deep sedation followed by consecutive apneas, hypoxia or hypotension.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures human subjects have been approved by the local ethics committee of the Friedrich-Alexander University Erlangen-Nürnberg (FAU).
Protocol (read by voice talent at JoVE):
2. DISE-TCI-bispectral analysis procedure
2.1. Begin by helping the Patient into the supine position on the operating table [1-WIDE-TXT].
2.1.1. Few seconds Talent helping Patient into position (TEXT: See text for all Patient preparation details)
2.2. Then have the Anesthesiologist connect the vital sign monitoring system on the left side of the Patient [1-MED-TXT] and wipe the Patient’s forehead with disinfectant [2-CU].

2.2.1. Few seconds Anesthesiologist connecting monitoring system (TEXT: Monitor peripheral pulse oximetry, 3-channel ECG and non-invasive blood pressure measurement every 3 min) 

2.2.2. Few seconds forehead being wiped 

2.3. When the skin is dry, position a sensor with four interconnected and adhesive electrodes diagonally on the Patient’s forehead [1-MED], with one electrode at the center of the forehead [2-CU], one directly above each eyebrow [3-CU] and one on the temple between the corner of one eye and hairline [4-CU].

(Videographer Note: The 4 takes are combined in 2.3.1)
2.3.1. [Shots 2.3.1-2.3.4 likely combined] Few seconds Talent positioning sensor

2.3.2. Electrode being placed in center of forehead

2.3.3. Second electrode being placed over eyebrow, with first electrode over eyebrow already placed visible in frame

2.3.4. Electrode being placed onto temple

2.4. When all of the electrodes are in place, connect the sensor interface cable to the bispectral analysis-monitor [1-MED], pressing the electrodes firmly to confirm that the automatic sensor test is passed [2-CU].

2.4.1. Few seconds Talent connecting sensor interface

2.4.2. [Split into two parts] Few seconds electrodes being pressed firmly (Videographer Note: Split in two parts: take 2 shows the electrodes being pressed, then take 1 with the screen confirming that the electrodes are being detected.)
2.5. Have the Anesthesiologist enter the Patient’s individual age, height, weight, gender and propofol plasma target concentration into the data manager with the pre-programmed pharmacokinetic model of Marsh [1-MED-over the shoulder-TXT].

2.5.1. [Split into two shots-2.5.1 and 2.5.2] Few seconds Anesthesiologist entering data into data manager, with data manger screen visible in frame (TEXT: Data manager calculates propofol infusion rates/operates infusion pump) (Videographer Note: Split into 2.5.1: typing on the screen and 2.5.2 (use the last take of patient 2): close up of the screen)
2.6. Now dim the lights in the operating room [1-MED] and use the TCI-infusion pump to infuse an initial target plasma level of 2 micrograms/milliliter of propofol, inducing sleep [2-CU].

2.6.1. Few seconds Talent dimming lights. (Videographer Note: Use patient 2 because it is unlikely that a patient would be lying alone in the operation room.)
2.6.2. Few seconds pump infusing propofol. (Videographer Note: Use patient 2 as well)
2.7. Under continuous monitoring, raise the target plasma propofol level 0.2 micrograms/milliliter every 2 minutes [1-MED-TXT].

2.7.1. Talent watching Patient while increasing propofol (TEXT: i.e. Patient respiration/state of consciousness/bispectral analysis value) (Videographer Note: Use file JoV_0022 (audio identified as 2.9.2) and magnify or highlight the bottom right value « 2.4 µg/ml »)
2.8. Florian Angerer: “The most critical step is identifying the target sedation depth, which can be identified as a sleeping patient with closed eyes and spontaneous breathing accompanied by snoring or an observed obstructive apnea at a target bispectral analysis corridor of 50-70.” [1-MED-interview style]
2.8.1. Florian Angerer, speaking the above interview style (looking just off-camera) (Videographer Note: Talent prefers the first attempt of file JoV_0055)
2.9. Once the target depth of sedation is reached… [1-CU], stand at the head on the right side of the patient [2-MED], and insert a flexible fiber endoscope transnasally via the inferior nasal meatus [3-CU-TXT]. 

2.9.1. Shot of Patient’s mouth/nose with few seconds snoring (Video Editor: Please keep sound) (Videographer Note: At the end of the interview sentence (2.8.1) and/or on 2.9.1, show the patient during obstructive apnea (from 00:15.18:00 for example, his belly contracts but no snoring is being heard-no air passes through) and continue past 00:15.30:00 when the snoring starts again. What’s important here is to show both apnea and snoring. If possible, insert the BIS Value as an inset: use JoV_0015 when values are in the 60’s (for example 00:12.08:08 until 00:12.17:25))
2.9.2. Use 2.10.1 Talent moving to right side of patient
2.9.3. Use 2.10.2 Few seconds endoscope being inserted (TEXT: Choose larger meatus as appropriate)

2.10. When the endoscope is in place, using the image acquisition system according to manufacturer’s instructions [1-MED-over the shoulder], begin the endoscopic examination of the upper airways by video endoscopy in a proximal to distal direction from the nasopharynx as far as the hypopharyngeal entrance, [2-SCREEN-TXT].

2.10.1. Use 2.11.1 Talent at image acquisition system, imaging endoscopy, with monitor visible in frame. (Videographer Note: A good example would be starting at 00:37.00:00)
2.10.2. *To be provided by Authors: few seconds endoscopy beginning being filmed (TEXT: Store exam digitally) (Author Note: See JoVE_Video.mpg (3 min 20 sec – 3 min 42 sec))
2.11. At the target depth of sedation, classify the obstruction sites, obstruction configuration patterns, and degrees of the obstruction severity according to the VOTE (Pronounce: “vote”) system [1-MED/LM-TXT].

2.11.1. Few seconds Talent classifying obstruction sites/patterns/degrees of OSA OR Authors: it may be more helpful to viewers to provide a table outlining the VOTE classification system here. If you have something you would like to use/that is appropriate, please upload it through the submission link (TEXT: See text for VOTE system details). (Videographer Note: Keep the previous shot running (Endoscopy video) and add the VOTE table with the selected classification as an inset. (table to be provided). See Video-Inset_Vote.pdf)
2.12. In the case of isolated sleep endoscopy, after completing the endoscopic examination, stop the propofol infusion to terminate the patient sedation [1-MED].

2.12.1. Use 2.13.1 Talent stopping infusion
2.13. In the case of sleep endoscopy as part of a planned surgical procedure, have the Anesthesiologist start the opioid infusion to induce a total intravenous anesthesia [1-MED] while increasing the infusion of the propofol until a loss of consciousness is observed [2-MED]. 

(Videographer Note: Both shots [2.13.1 and 2.13.2] are combined in 2.14.1)
2.13.1. Use 2.14.1 Few seconds Anesthesiologist starting infusion (pushing the buttons)
2.13.2. Use 2.14.1 Few seconds Talent increasing propofol infusion (Videographer Note: Close up of the screen, starting at 00:25.36:00)
2.14. Then inject a muscle relaxant [1-MED] and intubate the Patient prior to beginning the surgical procedure [2-MED].

2.14.1. Use 2.14.2 (because of slating error) Talent injecting relaxant
2.14.2. Use 2.15.2 Talent starting intubation (Videographer: This step can be mocked)
3. Results: Representative bispectral analyses of mild, moderate and severe obstructive sleep apnea (OSA)
3.1. The identified sites of obstruction are, in decreasing order of frequency, velar [1-LM], tongue base [2-LM], oropharynx [3-LM], and at the level of the epiglottis [4-LM].

3.1.1. Please add/highlight Velum data bars

3.1.2. Please add/highlight Oropharynx data bars

3.1.3. Please add/highlight Tongue Base data bars

3.1.4. Please add/highlight Epiglottis data bars
3.2. Among the patients with mild obstructive sleep apnea, more than half demonstrate a complete obstruction at a single site [1-LM], with two or more obstruction sites present in nearly half of the patients [2-LM].

3.2.1. Figure_2.jpg: please highlight/indicate the 15.4% section of the tongue base oval, the 7.7% section of the oropharynx oval, and the 30.8% section of the velum oval that do not overlap with any other piece of oval

3.2.2. Figure_2.jpg: please highlight/indicate the 15.4% and 7.7% sections of the tongue base oval that overlap with other ovals and the 23.1% section of the oropharynx oval that overlaps with the velum oval

3.3. Over half of the patients with moderate obstructive sleep apnea present a solitary complete obstruction [1-LM], with again almost half of the patients showing obstruction at two or more sites [2-LM].

3.3.1. Figure_3.jpg: please highlight/indicate the 21.1% section of the tongue base oval, the 15.8% section of the oropharynx oval, and the 15.8% section of the velum oval that do not overlap with any other piece of oval

3.3.2. Figure_3.jpg: please highlight/indicate the 21.1% section of the oropharynx, the 10.5% section of the tongue base, the 10.5% section of the tongue base, and the 5.3% section of the oropharynx that overlap with other ovals

3.4. Only 20% of patients with severe obstructive sleep apnea exhibit an obstruction at a single site [1-LM], with two or more sites of obstruction observed in 80% of patients with severe obstructive sleep apnea [2-LM].

3.4.1. Figure_4.jpg: please highlight/indicate the 4.0% section of the tongue base oval, the 4.0% section of the oropharynx oval, and the 12% section of the velum oval that do not overlap with any other piece of oval

3.4.2. Figure_4.jpg: please highlight/indicate the 4.0%, 8.0% and 24.0% sections that overlap with other ovals

3.5. 48% of the severe obstructive sleep apnea patients display obstruction at the tongue base [1-LM], which is combined with one other site in 91.7% of cases [2-LM]. 

3.5.1. Figure_4.jpg: please highlight/indicate the entire tongue base oval

3.5.2. Figure_4.jpg: keeping tongue base oval highlighted/indicated, please trace or otherwise indicate other oval overlap lines within tongue base oval

3.6. The epiglottis is typically the site of at least one obstruction in 52% of cases [1-LM], with 40% of severe obstructive sleep apnea patients also demonstrating coexistent obstructions at the tongue base [2-LM]. 

3.6.1. Figure_4.jpg: please 8.0% epiglottis section that overlaps with velum, 4.0% epiglottis section that overlaps with oropharynx and 24.0% epiglottis section that overlaps with tongue base

3.6.2. Figure_4.jpg: please trace or otherwise indicate oval overlap lines within epiglottis oval that overlap with tongue base oval
3.7. The analysis of velum obstruction patterns only reveals a marked decrease in anterior-posterior collapses from mild and moderate [1-LM] to severe obstructive sleep apnea [2-LM].

3.7.1. Figure_5_new.jpg: please highlight/indicate mild (white) and moderate (light grey) anterior-posterior data bars

3.7.2. Figure_5_new.jpg: please highlight/indicate severe (black) anterior-posterior data bars

3.8. In contrast, a substantial increase of concentric obstructions emerges from mild [1-LM] to moderate [2-LM] to severe obstructive sleep apnea [3-LM], whereas the ratio of partial [4-LM] and complete velum obstruction appears to be independent of obstructive sleep apnea severity [5-LM].

3.8.1. Figure_5_new.jpg: please highlight/indicate mild concentric data bar

3.8.2. Figure_5_new.jpg: please highlight/indicate moderate concentric data bar

3.8.3. Figure_5_new.jpg: please highlight/indicate severe concentric data bar

3.8.4. Figure_5_new.jpg: please highlight/indicate partial data bars

3.8.5. Figure_5_new.jpg: please highlight/indicate complete data bars
4. Conclusion (said by authors on camera)
4.1. Maximilian Traxdorf: Drug-induced-sleep-endoscopy provides further insights into the pathophysiology of obstructive sleep apnea and may improve individualized surgical treatment, whereas investigations in wake patients frequently underestimate the obstruction patterns, particularly at the level of the tongue base and epiglottis.  
4.2. Florian Angerer: Once mastered, this procedure can be completed in 10-15 minutes.
4.3. Klaus Tschaikowsky: Using microchip-controlled syringe pumps and pharmacokinetic models, Target-Controlled Infusion is a patient-individualized drug application method suitable to gradually achieve and maintain certain degrees of sedation by producing and sustaining constant plasma levels of a sedative
4.4. Klaus Tschaikowsky: Bispectral analysis, which provides a dimensionless number between 0 and 100 independent of an examiner's interpretation, is currently the best clinically-evaluated and easily obtainable parameter for judging sedation depth. 
4.5. Florian Angerer: A multilevel obstruction is present in 80% of cases of severe obstructive sleep apnea, with over half of the cases demonstrating epiglottal involvement and illustrating the need for pre-interventional sleep endoscopy.
4.6. Maximilian Traxdorf: After watching this video, you should have a good understanding of how to perform a standardized and reproducible drug-induced-sleep-endoscopy for the differentiation of individual obstruction patterns in heterogeneous groups of patients with obstructive sleep apnea.
Provided Media

Authors: Please list all images, movie files, or 3-D rendered animations to be included in the video. 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.  
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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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