Submission ID #: 52723

Editor Name:  Linda DiBella
Videographer name:

Film Date: 
Authors and Affiliations: 
Sixto Arias, 

Interventional Pulmonology

Instructor of Medicine

Pulmonary and Critical Care Medicine

ariasIP@jhmi.edu 

David Feller-Kopman, 
Director, Bronchoscopy & Interventional Pulmonology
Associate Professor of Medicine
Pulmonary and Critical Care Medicine

dfk@jhmi.edu 

Hans Lee, 

Interventional Pulmonology

Assistant Professor of Medicine

Pulmonary and Critical Care Medicine

hlee171@jhmi.edu 

Lonny Yarmus, 
Interventional Pulmonology
Assistant Professor of Medicine
Pulmonary and Critical Care Medicine

lyarmus@jhmi.edu 
Title:  Use of Electromagnetic Navigational Transthoracic Needle Aspiration (E-TTNA) for Sampling of Lung Nodules

Corresponding Author: 

Lonny Yarmus,  DO, FCCP
Clinical Chief, Division of Pulmonary and Critical Care

Johns Hopkins University

Baltimore, MD, USA

lyarmus@jhmi.edu

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  (If you can record images/videos using your own camera/software, then mark No)   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)____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? Please list 4-6 steps using the step numbers listed in this document. ______All of section 2____

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__2.8 2.9

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ____

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Conceptual Narrative:
The overall goal of the following experiment is to percutaneously sample pulmonary lung lesions using an electromagnetic navigational guided transthoracic needle.(Intro)
This is achieved by first mapping the target lesion using computed tomography images and navigational software.   (P1, Editor, begin with the panel of the human thorax then bring in the black panel below it and then the machine below the black panel.  Then bring in the image on the left top of the lungs and then transition this image to the panel on the right of the lungs in the software.
Next, an electromagnetic navigational guided transthoracic needle is inserted through the chest wall following the virtual path, which allows the proceduralist to reach  the target lesion. (P2, Editor, transition to the bottom center panel of the surgeon’s hands working on the patient and for the virtual path, bring in the panel to the left of the surgeon)  

Then, once in position and stable, a fine needle aspiration is performed follow by multiple core biopsies  using the 20 gauge core needle  in order to_ sufficiently sample the lesion (P3, Editor, bring in the syringe and needle found at the right of the surgeon working.)
The results show a successful biopsy of the lung lesion as demonstrated by the pathological analysis of the biopsies. (P4, Editor, use the last panel on the bottom right here (pink).)
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).   


[image: image1]
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. **Author name Dr. Yarmus: Demonstrating the procedure will be Dr. Arias our IP fellow. As he is getting ready for the procedure… (Add additional mention of demonstrators as necessary).  
1.1.1. Interview style: Author saying the above 

1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):

2. Electromagnetic Needle Aspiration

2.1. TEXT ON WHITE BACKGROUND:  This protocol was approved by the local Institutional Review Board (IRB).  Participants provide signed informed consent prior to completing the protocol.  Ensure that the candidates for the electromagnetic navigational transthoracic needle aspiration have a peripheral pulmonary nodule [2.1.1-TXT].

2.1.1. TEXT of the above statement

2.2. On the day of the procedure, attach the electronic reference point pads to the contraleteral hemithorax of the target lesion to minimize pad overlap with the TTNA biopsy entrance point [2.2.1-WIDE/MED].
2.2.1. Film as written

2.3. Obtain a baseline inspiratory and expiratory non-contrast chest tomography with 0.5 mm intervals and 0.67-1.25 mm thickness, as per the manufacturer [2.3.1-LM]. The target lesion is digitally selected and a three-dimensional virtual airway map is reconstructed.
2.3.1. LAB MEDIA of baseline chest tomography uploaded still picture that we need to include in section 2.3.1 to be place either in sequence with the CT scan lung images that are part of the video or side by side. Please let me know how to get in contact with the video editor as there are some aspects that we would like to discuss.
2.3.2. [added] Film: Dr’s Yarmus/ Lee in front PC planning.
2.4. After administering anesthesia and performing EBUS-TBNA for mediastinal staging [2.4.1-WIDE/MED], assemble the tools and instruments shown here for the transthoracic needle aspiration [2.4.2-MED/CU-TXT].
2.4.1. Patient sedated and EBUS scope near the patient

2.4.2. Tools and instruments arranged on tray (TEXT: refer to Table 1)

2.5. Place the patient in a supine position, similar to that used for chest CT scan imaging acquisition [2.5.1-WIDE/MED].
2.5.1. Film as written
2.5.1 Using white light bronchoscopy and the electromagnetic navigational trackable instrument verify registration (main carina) and navigate to the target lesion. 

- Film as written (insertion conventional bronchoscope.)

- Lab media (shows navigational phase) 
2.6. Using a test electromagnetic navigational needle [2.6.1-MED/CU], select an entrance point on the chest cavity that is superior to the surface of the nearest rib while avoiding osseous and vascular structures [2.6.2-MED/CU].  Mark it on the skin surface [2.6.3-CU].
2.6.1. Talent picks up needle
2.6.2. Talent chooses location and points out the nearest rib and lack of bone or blood vessels

2.6.3. Film as written
2.7. With a 2% chlorhexidine solution, prepare the skin [2.7.1-MED/CU] and use a sterile technique to drape it [2.7.2-MED].  Then administer a local anesthetic [2.7.3-MED/CU-TXT].
2.7.1. Film as written

2.7.2. Film as written

2.7.3. Film as written (TEXT: 1-2 cc 1% lidocaine)
2.8. Next, place the sterile electromagnetic navigational needle on top of the entrance point [2.8.1-MED/CU] and select the angle to the target by observing the transverse and coronal views seen on the electromagnetic system screens [2.8.2-MED OVER SHOULDER].   

2.8.1. Film as written (to be place side by side Lab media video and operators performing procedure)
2.8.2. Talent looking at screen as guide for selecting angle

2.9. Then stabilize the needle and firmly advance it through the chest wall into the target lesion [2.9.2-CU].
2.9.1. Film as written (to be place side by side Lab media video and operators performing procedure)
2.10. Remove the guidance needle stylet from the needle, taking extreme care to avoid moving the needle [2.10.1-CU].  Then use the hub of the finger to cover the needle [2.10.2-CU].
2.10.1. Film as written

2.10.2. Film as written

2.10.1 Insert the 20 G FNA needle through the 19 G needle. Sample the lesion and provide the specimen to the cytotechnologist for rapid on-site evaluation (ROSE).

-Film as written


2.11. Program the automatic needle biopsy to the desired distance or selected length of the biopsy needle based on the size of the lesion [2.11.1-MED/CU], then insert the biopsy needle through the 19 G needle [2.11.2-CU].  

2.11.1. Talent sets automatic biopsy to desired distance 

2.11.2.  Film as written

2.12. Stabilize both the needle and biopsy gun [2.12.1-MED/CU], trigger the needle biopsy gun mechanism to perform the biopsy [2.12.2-CU], then remove the gun from the electromagnetic navigational guide needle, making sure it remains in the appropriate position [2.12.3-MED/CU].
2.12.1. Film as written enquiry

2.12.2. Film as written

2.12.3. Film as written

2.13. Now, gently advance the guidance probe back into the lumen of the percutaneous needle and keep it stable [2.13.1-CU].  

2.13.1. Film as written

2.14. With the needle continuously stabilized, have an assistant use the scalpel blade to gently remove the specimen from the inner cannula of the core biopsy needle and place it on a ½ x ½ inch non-adherent pad [2.14.1-MED/CU].  Then immerse the pad in formalin solution [2.14.2-CU].  

2.14.1. Film as written

2.14.2. Film as written

2.15. Reconfirm the appropriate placement of the needle within the lesion and then repeat the operation 4-5 times, making sure the core needle is rotated clockwise or counterclockwise to sample different areas [2.15.1-CU].
2.15.1. Talent begins another biopsy, rotating core needle clockwise or counterclockwise to sample a different area

2.16. Once satisfied with the specimens, remove the needle, apply pressure [2.16.1-CU], and place a small bandage over the puncture site.  Follow the post procedure steps according to the text protocol [2.16-2-CU].
2.16.1. Film as written

2.16.2. Film as written, Videographer, get enough footage for the last sentence in this shot
3. Results: Tissue Sampling using EBUS-TBNA and E-TTNA 
3.1. Pathological evaluation of the samples obtained by EBUS-TBNA and E-TTNA includes cytological and histological assessment [3.1.1-MED/CU], including a modified Romanowsky stain that allows adequacy evaluation and cytomorphological diagnostic of the pathological specimens [3.1.2-CU].
3.1.1. Talent removes last tissue sample from needle and places into pad and then preservative, Videographer, get enough footage for the first part of the sentence
3.1.2. Tissue samples in preservative, Videographer, get enough footage for the second part of the sentence
4. Conclusion (said by authors on camera)
4.1. Author name ___Dr. Yarmus: While attempting this procedure, it’s important to remember that appropriate mediastinal staging with EBUS TBNA, if indicated should be completed first. Then navigational bronchoscopy and radial ebus or for peripheral lesions, electromagnetic navigational transthoracic needle biopsy can be used to complement the diagnostic armamentarium. 

4.2. Author name  Dr. Yarmus:  While performing the needle biopsy insertion, it is critical to keep the needle as stable as possible following a straight trajectory delineated by the virtual path. Also it’s fundamentally important to prevent inadvertent needle displacement during activation of the biopsy gun.
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.  

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.
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