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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____N____ If yes, please list make and model of your microscope: ______________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps __________All the sub-steps in step 4____________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____Step 4.4; push the EBUS bronchoscope down so that the forward movement of the needle does not push the bronchoscope back and away from the target lesion._____________________
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Procedural Narrative:
The overall goal of this procedure is to demonstrate the procedure for an endobronchial ultrasound-guided transbronchial biopsy of a substernal thyroid gland. (Intro)
This is accomplished by first ruling out obvious endolumial lesions using conventional bronchoscopy and then deploying the endobronchial ultrasound-guided bronchoscope. (P1)
(Video editor: Please use shot 3.1.3 to illustrate this sentence)
The second step is to use ultrasound to locate the lesion of interest and identify a point of entry for the biopsy needle.(P2)
(Video editor: Please use shot 3.5.3 here)
Next, collect samples for analysis using trans-bronchial needle aspiration under real-time ultrasound guidance.(P3)
(Video editor: Please use shot 4.4.3 here)
The final step is to remove the ultrasound-guided bronchoscope and undertake post-procedure surveillance.(P4)
(Video editor: Please use shot 4.6.3 here)
Ultimately, either rapid on-site cytopathology or in-lab cytopathology studies are used for preliminary impression of whether the lesion is benign or malignant.(P5)
(Video editor: Please use “Biopsy image Chalhoub 2010.pdf” to illustrate this sentence)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)
1.1. Abhishek Kumar_: The main advantage of this technique over existing methods, like mediastinoscopy or open thoracotomy_, is that _it is minimally invasive and extremely cost effective, and patients can go home the same day. The complications from this procedure are rare.     
1.2. Kassem Harris_: This method can also help obtain biopsy of substernal masses that are not amenable to percutaneous sampling in patients who would otherwise be considered unfit for surgical biopsy due to other co-existing diseases. Knowing whether the lesion is benign or malignant may be crucial to deciding whether to curatively operate or carefully watch if the lesion is found to be benign on biopsy.    
1.3. Abhishek Kumar_: Due to the rare occurrence of the substernal thoroid, this video shows the procedure being performed on a mediastinal lymph node. The steps in the procedure are the same as would be for a substernal thyroid biopsy.
Protocol (read by voice talent at JoVE):
2. The Convex-Probe Endobronchial Ultrasound Bronchoscope
2.1. Begin by becoming familiar with the equipment. At the center of the procedure is the convex-probe endobronchial ultrasound bronchoscope.  This consists of a bronchoscope tube about 6 mm in diameter with a scope that has a 35-degree forward oblique angle. At the tip of the bronchoscope is a 7.5 MHz convex ultrasound probe that generates a 50-degree image. The probe is inside a saline-inflatable balloon.

2.1.1. WIDE: Talent with bronchoscope at either a bench or whatever background against which the scope will be shown

2.1.2. MED over the shoulder: Talent with bronchoscope, preparing to demonstrate its features

2.1.3. ECU: bronchoscope tube near scope and including tip, then talent (using a pointer) pointing out the scope

2.1.4. ECU:  same view of tube as 2.1.3, then talent going from pointing out scope to pointing out probe (Video editor: This goes with the last two sentences)

2.2. As with other bronchoscopes, the tip can undergo forward flexion, for example to bring the probe in contact with a surface.  It can also undergo backward flexion, for instance to view more of the airway lumen.  Biopsies are performed with a needle inserted through the working channel of the bronchoscope and fastened into place with a locking mechanism. The needle comes out at 20º relative to the endoscope axis and has an echogenic tip for use with the ultrasound probe.

2.2.1. ECU: Same view as 2.1.3 (or close), talent removing pointer, then tip undergoing forward flexion

2.2.2. ECU: Same view as 2.2.1, tip going from forward flexion to backward flexion

2.2.3. MED: Talent inserting needle through tube and locking it into place

2.2.4. ECU: Needle emerging from (or simply in position at) end of probe

2.3. Inflate the balloon surrounding the probe with saline to provide a better medium for ultrasound studies.  When inflated, forward and backward flexion are still possible.

2.3.1. MED: Talent inputting saline solution to inflate balloon

2.3.2. ECU: Inflated balloon around probe, then probe undergoing forward and backward flexion

3. Locating the Region of Interest with the Convex-Probe Endobronchial Ultrasound Bronchoscope None of the steps in section 3, and many in section 4 could be filmed by the videographer as he did not have clearance to enter patient care areas (He did not have any immunization records or a “clearance pass” to work in patient care areas in the US hospitals. We could have had his records faxed from his doctor’s office but he told us he would not have any records anywhere substantiating his immunization status. Most vendors who work frequently with hospitals have this “card” which works for most major hospitals in the US. You may want to consider having this in the future). That said, most of the steps outlined below can be shot only by our bronchoscopes (except shots showing the talent and the patient). The airway images and the ultrasound images are all shot and stored by our HD bronchoscope camera. The images obtained are of great quality and are routinely used for publication purposes with all the major journals. We have videos for each step and will be sharing it with you shortly. 

3.1. This demonstration will begin after the patient has been appropriately prepared and anesthetized. The patient has also had a pre-procedural bronchoscopy using a conventional flexible bronchoscope, which has been removed. Introduce the Convex-Probe Endobronchial Ultrasound bronchoscope through the vocal cords into the airway. Advance the bronchoscope centrally in the airway. Use the 35º forward oblique angle view to observe the anterior wall and a small portion of the lumen.

3.1.1. WIDE: Talent ready to start procedure with properly prepared patient 
3.1.2. MED: Talent preparing to introduce bronchoscope into patient

3.1.3. MED: Talent introducing bronchoscope and advancing it  (Video editor: This goes with the third and fourth sentences)

3.1.4. SCREEN: View of the anterior wall/lumen as scope is advanced

3.2. When passing through the vocal cords, ensure that only the anterior angle of the glottic opening is visible. Continue to advance to the estimated position of the lesion. Stop and visualize the entire lumen using 35º backward flexion as needed. When advancing the probe, be certain that the entire lumen is not in sight as this might mean the probe tip is scraping the airway wall.

3.2.1. SCREEN: Proper view of the glottic opening 
3.2.2. MED: Talent working to advance the probe while monitoring the images

3.2.3. SCREEN: Visualization of the entire lumen (or representative sequence)  (Video editor: This goes with the last two sentences)

3.3. After reaching the site of interest, introduce about 2 mL of normal saline to inflate the balloon. Flex the tip of the probe forward to bring it into contact with the airway.
3.3.1. MED: Talent introducing saline solution into endoscope
3.3.2. SCREEN: Sequence as tip moves into contact with airway

3.4. Next, turn on the ultrasound view and use the two-screen display to see both the endoscopic view of the lumen and the corresponding ultrasound image.  With the bronchoscope in forward flexion to keep the probe in contact with the airway wall, move it both clockwise and counter-clockwise by small angles to identify the substernal thyroid gland.  Once this is done, identify the lesion and then move the probe up and down so that its largest diameter is seen.

3.4.1. MED: Talent starting ultrasound view and using endoscopic view and ultrasound image

3.4.2. MED: Talent manipulating bronchoscope while identifying substernal thyroid gland (in this case, showing the mediastinal lymph node, given the rarity of the substernal thyroid cases) (Video editor: This is an extra shot for possible use simultaneously with 3.4.3, or alone if 3.4.3 is not available)

3.4.3. SCREEN: Ultrasound image as gland is sought

3.4.4. MED: Talent moving probe as largest diameter of lesion is sought (Video editor: This is an extra shot for possible use simultaneously with 3.4.5, or alone if 3.4.5 is not available)

3.4.5. SCREEN: Ultrasound image as lesion is identified and largest diameter found

3.5. Use the Doppler mode to determine the lesion's position and identify adjacent vascular structures to avoid puncturing them.  Move to the level of the lesion and flex the bronchoscope forward to bring the ultrasound probe in contact with the airway.  Then obtain an ultrasound view of the lesion.

3.5.1. SCREEN: Doppler image use to identify vascular structures

3.5.2. SCREEN: Endoscope view as probe is brought into contact with airway

3.5.3. SCREEN: Ultrasound view of lesion 

3.6. To obtain a full endoscopic view, flex the tip backward.  Repeat these maneuvers to identify a point of entry between the tracheal rings for the trans-bronchial needle aspiration needle.

3.6.1. SCREEN: Endoscope view from probe 

3.6.2. WIDE or MED: Talent continuing to work with patient to identify a point of entry
4. Obtaining the Endobronchial Ultrasound-guided Trans-Bronchial Needle Biopsy
4.1. To perform the biopsy, have the dedicated needle for transbronchial needle aspiration ready. (TEXT: Needles are either 22 or 21 gauge.)  Ensure the convex-probe endobronchial ultrasound probe tip is in the non-flexed position and introduce the needle into the working channel of the bronchoscope.  Fasten the needle assembly onto the working channel using the locking mechanism. 
We showed all these steps separately outside of the actual procedure. The videographer has a video of me showing the needle being introduced in the bronchoscope and the needle assembly being locked into position, along with the needle protrusion clearly demonstrated.
4.1.1. WIDE: Talent readying needle

4.1.2. MED: Talent introducing needle into bronchoscope

4.1.3. CU: Needle assembly being locked into position

4.2. Next, loosen the sheath adjuster knob and advance the sheath.  Stop when the tip can be barely visualized on the endoscopic image.  Fasten the sheath adjuster knob. 

4.2.1. MED: Talent loosening sheath adjuster knob and advancing the sheath (Video editor: Please rescale this show to show 4.2.2 simultaneously starting with “advance the sheath” and continuing through the second line.) – videographer already has a video of me demonstrating this.
4.2.2. SCREEN: Endoscopic image from a little before tip is visible until it becomes visible

4.2.3. MED: Talent fastening the sheath adjuster knob

4.3. Continue by flexing the probe forward to bring it in contact with the airway wall.  Use the ultrasound image to confirm that the longest diameter of the lesion is aligned with the projected path of the needle. 

4.3.1. MED: Talent proceeding by flexing probe forward

4.3.2. SCREEN: Ultrasound image demonstrating the longest diameter of lesion is aligned with the needle

4.4. Loosen the needle adjust knob and remember the needle exits the working channel at an angle of 20º.  Use real-time ultrasound for feedback on the needle position. Use the needle to puncture through the airway wall into the lesion.  With the needle inside the lesion, shake the internal stylet to clean out the needle tip, then remove the stylet. 
4.4.1. MED: Talent loosening the needle adjust knob and starting to watch monitor I think we could use the small clip of me demonstrating the needle assembly and functioning that the videographer shot.
4.4.2. SCREEN: Real time ultrasound showing needle position as it is positioned to puncture airway

4.4.3. SCREEN: Continuation of 4.4.2 with needle puncturing airway and entering lesion

4.4.4. MED: Talent shaking internal stylet to clean tip, then removing stylet

4.5. Next, attach a 20 mL vacuum-generating syringe and apply 20 mL of negative pressure.  Move the needle back and forth inside the lesion a total of 3–7 times. When done, turn the negative pressure knob off.  Then retrieve the needle from the working channel. 
For steps 4.5.1 and 4.5.4, I think we could use the small clip of me demonstrating the needle assembly and functioning that the videographer shot.
4.5.1. MED: After completing removal of stylet, talent attaching a syringe and applying negative pressure

4.5.2. MED: Talent moving needle back and forth (Video editor: This is an optional shot to be used simultaneously with 4.5.3, or if 4.5.3 is not available )

4.5.3. SCREEN: Ultrasound view of needle being moved back and forth

4.5.4. MED: Talent turning negative pressure off and removing needle (Video editor: This goes with the last two sentences)

4.6. Recover the histological core by using the internal sheath to push it out.  The sample is ready for review by on-site cytology services. (TEXT: Repeat the steps to recover 3–4 additional cores, sending each for review.) Remove the bronchoscope probe from the patient and continue with post-procedure surveillance.  (TEXT: See manuscript for details) 
We do not have these steps covered at all. If you must have it, we can shoot it and send to you using our DSLR video cameras. 
4.6.1. MED: Talent recovering the core

4.6.2. ECU: Core ready for review

4.6.3. WIDE: Talent returning to patient to remove bronchoscope 

5. Results: Successful Biopsy and Review of Thyoid Tissue
5.1. This benign follicular thyroid tissue was biopsied using endobronchial ultrasound with transbronchial needle aspiration.  The tissue is stained using hematoxylin-eosin and magnified 10 times.

5.1.1. LAB MEDIA:  “Biopsy image Chalhoub 2010.pdf”
6. Conclusion (said by authors on camera) 
6.1. Abhishek Kumar_: Once mastered, this technique can be done in _30 mins – 1 hour_ if it is performed properly. The proceduralist should take time to accurately identify the lesion of interest using the ultrasound mode, and confirm the absence of blood flow using the color Doppler mode.
6.2. Kassem Harris_: While attempting this procedure, it’s important to remember to _ identify all the anatomic landmarks of the mediastinum. This will ensure appropriate target sampling and decrease the risk of misdiagnosis and accidental vascular punctures. _
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, 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.  

Insert your media filenames here.

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, as well as an introduction to your videographer, closer to your filming date.
 2012, Journal of Visualized Experiments


