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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
However, our operating systems, including CT scan, contouring and planning, and radiotherapy delivery systems are closed, independent OS, not wither Window or Mac-based. We are verifying with tech support to see if we could have any kinds of screen recording software on each OS. Basically, I’m not very confident the software could be used on our system. Just need to bring out this problem sooner.

C. Which steps of your protocol will viewers benefit most from having filmed? 
3.2., 3.3., 3.9., 3.10. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.2., 3.3. These steps are about recognizing the extend of tumor and contouring the tumor, as well as the movement of tumor according to the breath. How to clearly record the process of contouring (drawing) is important. I think maybe we need to video twice or more to make sure the result is clear enough.
E. Will the filming need to take place in multiple locations? Y, same building different rooms
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 motion management and image-guided technique is to use stereotactic body radiotherapy, or SBRT (Pronounce: S-B-R-T), to treat liver metastases. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Jeng-Fong Chiou: This method can help make SBRT a significantly more feasible and accessible option for treating liver metastases. 

1.2. Jeng-Fong Chiou: The main advantages of this technique are that it is non-invasive, does not require extensive training, and has more manageable treatment and work flows for both patients and staff.  

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
Yaoru Huang: This technique is more popular in patients, as it is non-invasive and takes only slightly more time during computed tomography simulation and setup before each treatment fraction. 
Yaoru Huang: Though this method can also be applied to SBRT for primary pulmonary and hepatic carcinomas, such as early stage non-small cell lung cancer and hepatocellular carcinoma.
Yaoru Huang: Generally, individuals new to this method will struggle because fiducial marker or air-breath control has been used for motion management for a long time.
1.3. Yaoru Huang: We first had the idea when we compared fiducial marker, air-breath control, and 4D-computed tomography, or CT, with abdominal compressor use in the irradiation of hepatocellular carcinomas. 
Yaoru Huang: Visual demonstration of this method is critical, as the gross tumor volume contouring and internal target volume steps are impacted by the liver morphology and patient respiration.  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Wei-Jun Wang: Demonstrating the procedure will be Yang-Bin Lin, a technician from our department.
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician looks up from simulation couch and acknowledges the camera. Author note: I send 3 videos from JoVE about radiotherapy and some simple clips I made for demonstrations. Pls watch and see how if we proceed this or make slight adjustment.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving human subjects have been approved by the Joint Institutional Review Board (IRB) at Taipei Medical University and Taipei Medical University Hospital. 
Protocol: (read by voice talent at JoVE)
2. Computed Tomography (CT) Simulation

2.1. To begin, place the patient in the supine position head-first with the arms over the head [1-WIDE] and secure the patient onto the couch [2-MED].
2.1.1. Few seconds Talent helping Patient into position
2.1.2. Few seconds Talent securing Patient
2.2. Make a personalized, evacuated vacuum bag according to the patient’s position and body shape [1-MED]… and cover the patient with a cover sheet [2-MED].
2.2.1. Few seconds Talent pulling making bag over Patient
2.2.2. Few seconds Patient being covered 
2.3. Apply an abdominal compressor [1-MED] and mark the depth of the compressor [2-CU-TXT].
2.3.1. Few seconds Talent applying compressor
2.3.2. Shot of compressor depth (TEXT: Supply O2 via nasal cannula to relieve dyspnea discomfort as necessary)
2.4. Then place a breath-tracking sensor on the chest wall [1-MED-TXT] and monitor the respiratory waveform [2-CU]. 
2.4.1. Few seconds Talent placing sensor

2.4.2. Few seconds shot waveform (TEXT: Alternative: Place sensor onto abdomen) Author Note: here we made 2 takes then, but after shooting, I think take 1 is just fine enough.

2.5. To acquire CT images for radiotherapy treatment planning, first select the 4D CT mode with a 3-mm slice thickness [1-MED-over the shoulder].
2.5.1. Few seconds Talent at computer, selecting mode/slice thickness, with monitor visible in frame
2.6. Click “Go” on both the screen and the control panel to conduct a surview scan for obtaining both anterior-posterior and lateral views of the patient [1-SCREEN-TXT].
2.6.1. “Go” being clicked (TEXT: Scan parameters: 120 kV, 30 mA), then few seconds patient being scanned/views being obtained
2.7. On the “Helical scan” page, set the CT scanning coverage area to extend from the apex of both lungs to 5-cm from the caudal border or the liver [1-SCREEN].
2.7.1. Shot of helical scan page, then few seconds coverage area being set 
2.8. On the “Pulmonary gating scan” page, set the 4D-CT scanning field to cover the liver, extending 3-5 cm from both the cranial and caudal liver borders [1-SCREEN].
2.8.1. Shot of pulmonary gating scan page, then few seconds field being set

2.9. When the respiratory waveform has been stable for 3 minutes [1-SCREEN], inject 100 mL of an appropriate contrast agent through an 18-gauge, i.v. catheter into the antecubital vein at a rate of 4-5 mL/s [2-CU].
2.9.1. Shot of stable waveform

2.9.2. Few seconds agent being injected Author Note: Although we asked a patient under radiotherapy to help demonstrate the simulation process. But there was no similar patient to receive the same protocol as SBRT and we could not to inject contrast into our model patient (violating ethical standard). So we just shoot a demo.
2.10. Fifteen seconds after all of the agent has been injected, conduct a contrasted contiguous helical CT scan [1-MED-TXT]. Then click “Next Series” to conduct a 4D-CT scan [2-SCREEN-TXT].

2.10.1.  Few seconds Talent at computer, conducing helical scan, with monitor visible in frame (TEXT: Scan parameters: 120 kV, 400 mAs/slice)
2.10.2.  Few seconds CT-scan being conducted (TEXT: Scan parameters: 120 kV, 2000 mAs/slice)
3. Radiotherapy Treatment Planning and Delivery
3.1. For radiotherapy treatment planning, first import the images from the CT simulation and diagnostic scans into the planning system [1-WIDE].
3.1.1. Few seconds Talent importing images, with monitor visible in frame

3.2. To contour the metastatic tumors into gross tumor volume and adjacent organs at risk, first select an organ of interest and a contour tool to select the organ in each slice of the CT slice [1-SCREEN-TXT].

3.2.1. Few seconds organ being selected, then few seconds contour tool being selected/organ being selected in multiple slices of CT image (TEXT: Use Up and Down to view each image slice)
3.3. “The gross tumor volume can be determined using the diagnostic images from the CT scan, MRI and/or PET scans, as well as the contrast-images from the CT simulation.” [1-MED-interview style]
3.3.1. Yaoru Huang, speaking the above interview style (looking just off-camera)

3.4. Next, contour the internal target volume of the tumors according to the organ motion observed on the dynamic tracking images, adding a 5-mm margin to the internal target volume to obtain the planning target volume [1-SCREEN].
3.4.1. Few seconds internal target volume being contoured/margin being added
3.5. “Observe all of the dynamic images of the entire liver area to ascertain the tumor and liver movement during respiration. Then contour the internal target volume in all of the dynamic slices to encompass the entire tumor motion.”
3.5.1. Yaoru Huang, speaking the above interview style (looking just off-camera)
3.6. On the day of the treatment, first identify the patient by name, birth date, and ID card [1-MED].

3.6.1. Few seconds Talent checking Patient identification

3.7. Position the patient in the vacuum bag, place the cover sheet, and fix the abdominal compressor as just demonstrated [1-MED].
3.7.1. Few seconds Talent placing compressor onto bagged/covered Patient

3.8. When the patient is ready, acquire a 4D cone-beam CT image [1-SCREEN] and adjust the couch to correlate the target location obtained on the 4D-cone beam CT image to that obtained on the simulation CT images [2-MED].
3.8.1. Shot of 4D cone-beam CT image

3.8.2. Few seconds Talent adjusting couch/couch being adjusted 
3.9. Select the 4D cone-beam CT mode and confirm the setup data [1-MED-over the shoulder]. Then click “Go” on the panel [2-SCREEN].

3.9.1. Few seconds Talent selecting mode/confirming setup data, with monitor visible in frame

3.9.2. Go being clicked/few seconds Patient being scanned
Author Note: There is some misunderstanding here. We have 4D cone beam CT scan and load image. Comparing daily couch movement and then adjust the couch accordingly. So, these are extra steps and we delete 3.8.2 and entire 3.9.
3.10. At the end of the scan, load the image into the image-guided radiotherapy system [1-MED].

3.10.1.  Few seconds Talent loading image into system, with monitor visible in frame

3.11. The upper left and lower right images are from the CT simulation for the contouring and treatment planning. The upper right and lower left images are from the 4D cone-beam CT [1-SCREEN-TXT].
3.11.1.  Shot of images (Video Editor: please indicate upper left and lower right and upper right and lower left images when mentioned) (TEXT: Perform 4D CBCT daily before each fraction)
3.12. Compare the difference of patient position according to images from CT simulation and confirm treatment location daily. [1-SCREEN]. Then manually adjust the couch position to eliminate setup error of patient position [2-MED-TXT].
2.1.1.  Few seconds setup being adjusted
3.12.1A Added shot: Confirmation of treatment location.

Author Note: I try to rephrase the script and please help double check to see if it would be easier to understand according to the film. I also added another shot to see the 4D CBCT images (moving), comparing traditional 3D images (still)
Video editor: I am not entirely sure why these shots are numbered like this or if they were shot and slated this way. These were not marked as post shoot changes the authors made. 
2.1.2.  Few seconds Talent adjusting couch parameters (TEXT: See text for full couch adjustment details)
2.2. Record and print out the parameters for daily adjustment [1-MED-TXT].
2.2.1.  Few seconds parameters being printed/Talent retrieving parameters from printer (TEXT: Reposition patient if tumor shifts 5-mm on any axis)
2.3. Then confirm the treatment plan and the system configuration and click “Go” to start the treatment [1-MED], monitoring the patient during the entire treatment using real-time cameras to ensure patient safety [2-MED-TXT].

2.3.1.  Few seconds Talent at computer, confirming pan/configuration and clicking Go, with monitor visible in frame 

2.3.2.  Few seconds shot of monitors for monitoring Patient during treatment (TEXT: Deliver 48 Gy x3 for average/small tumors or 50 Gy x5 for relatively large tumors)
3. Results: Representative Dose Distribution, Bead Direction, and Dose-Volume Histograms
3.1. In this study, an SBRT treatment plan demonstrated successful radiotherapy planning for two hepatic metastatic tumors for which surgery or another local ablation therapy was not feasible [1-LM]. 
3.1.1. Authors: please upload the images from Figure 1 through the submission link in a new .ai or .psd file without the A-D labels: no animation
3.2. The two metastatic tumors were 3-cm [1-LM] and 4.3-cm in length with 13 cm3 and 22 cm3 volumes, respectively [2-LM], the prescribed dose was 50 grays in 5 fractions [3-LM], and the four partial beam arcs were directed to avoid the organs at risk [3-LM].
3.2.1. Figure 1: please outline/indicate light blue oval in top left image
3.2.2. Figure 1: please outline/indicate dark purple oval in top left image
3.2.3. Figure 1: please indicate yellow lines around purple and blue lines in top left, top right, and bottom left images
3.2.4. Figure 1: please indicate bright green, bright blue, and bright yellow/red beams OR no animation
3.3. These dose-volume histograms illustrate the coverage over both of the tumors [1-LM], with 100% of the volume of the planning target volume covered by >95% of the prescribed dose [2-LM] and with the radiation doses to the organs at risk within an appropriately restricted range [3-LM].
3.3.1. Authors: please upload the graph from Figure 2 through the submission link in a new .ai or .psd without the arrows and accompanying organ/PTV text labels (please keep graph axis labels): no animation
3.3.2. Figure 2: please add/indicate PTV1 and PTV2 texts and accompanying arrows as in original Figure 2

3.3.3. Figure 2: please add/indicate organ name texts and accompanying arrows as in original Figure 2

4. Conclusion (said by authors on camera):
4.1. Wei-Jun Wang: Once mastered, the CT simulation and image guidance before each fraction steps can be completed in 10 minutes each if they are performed properly.

4.2. Wei-Jun Wang: While attempting this procedure, it’s important to remember to monitor the patient’s condition to confirm that they can tolerate and breathe normally under the abdominal compression.
4.3. Jeng-Fong Chiou: After its implementation, this technique has paved the way for radiation oncologists in the exploration of exerting local control of oligometastases in the liver without invasive motion management or inconvenient image guidance techniques in SBRT.
4.4. Jeng-Fong Chiou: After watching this video, you should have a good understanding of how to adopt a 4D-CT scan with abdominal compressor in image-guided radiotherapy and internal target volume in SBRT for liver metastases [1-LM].
4.4.1. Use Figure 2 for transition as necessary

4.5. Jeng-Fong Chiou: As not every patient is eligible for or willing to have an invasive procedure, this technique provides a non-invasive, convenient option that requires minimal training for local ablation of oligometastases in the liver. 

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. 
Insert the filenames of all the media to be included into the video 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 in the email accompanying the finalized script.

�Authors: Please indicate the names of the modified figures (as requested in the yellow highlighting above) here.
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