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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include 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.
Authors: please upload all screen capture files to your project page 
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Arif Hussain: It is important to understand the potential and evolving role of proton radiation therapy for treating certain cancers over the more traditional photon radiation therapy [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Arif Hussain: An important challenge is to identify and understand the cancer disease states that may be particularly suitable for and benefit from proton-based radiation therapy [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Adeel Kaiser: As with other forms of external beam radiation therapy, proton therapy is delivered in a non-invasive fashion using an external robotic device that moves around the patient [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Adeel Kaiser: The location that the proton therapy beam terminates within the body can be controlled with a high degree of precision, making it ideal for tumors adjacent to critical healthy organs [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.5. Adeel Kaiser: Demonstrating the procedure with me will be Megan Sank, Assistant Chief Radiation Therapist, Anh Kha, radiation therapist, and Zach Fellows and Cheri Wright, both dosimetrists [1][2].	Comment by Bridget Colvin: Authors: Please have these Demonstrators fill out the attached Talent Release form and submit the form to Violet Acevedo (violet.acevedo@jove.com) by the day of the shoot at the latest.

1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Section - Protocol
2. Radiation Treatment Computed Tomography (CT) Simulation
2.1. Before beginning the simulation, insert the extended table top into the treatment table [1] and ensure that it is locked [2].
2.1.1. WIDE: Talent inserting tabletop into treatment table
2.1.2. CU: Tabletop/treatment table being locked
2.2. Place an inflated immobilization cushion over the table top [1] and the indexing bar for the leg mold at the level of the Patient’s knee [2].
2.2.1. MED: Talent placing cushion over table top
2.2.2. CU: Shot of cushion over indexing bar of leg mold/at knee level
2.3. Place a solid head rest at the top of the table [1-TXT] and confirm that the Patient has completed the full bladder process by drinking 16-24 ounces of fluid 45 minutes prior to the scheduled scan time [2].
2.3.1. MED: Talent placing head rest at top of table TEXT: Start w/ F size head
2.3.2. MED: Talent asking about fluid (gesturing drinking perhaps) while Patient nods/indicates positive response [Videographer Note]: t3
2.4. After registering the Patient into the computed tomography, or CT, Patient Registration system [1], select the prostate scanning protocol with a slice thickness of 3 millimeters [2].
2.4.1. MED-over the shoulder: Talent registering Patient in system, with monitor visible in frame [Videographer Note]: t2
2.4.2. SCREEN: To be provided by Authors: Prostate being selected, then slice thickness being selected	Comment by Bridget Colvin: Authors: Please upload all screen capture files to your project page. Done
2.5. Ask the Patient to sit on the table [1] and assist the Patient into a supine, head-first position [2].
2.5.1. MED: Talent gesturing for Patient to sit on the table/Patient sitting on the table [Videographer Note]: mis-slated 2.4.1 t1
2.5.2. MED: Talent helping Patient into supine position
2.6. Place the patient’s legs into the inflated immobilization cushion so that the mold will envelop the side of the legs and create a barrier between the legs [1-TXT] and position the Patient’s arms on the chest [2-TXT].
2.6.1. CU: Legs being placed into cushion TEXT: Ensure cushion is below pelvis/extends past feet
2.6.2. CU: Arms being positioned onto chest TEXT: e.g., interlace fingers, give patient blue ring, or apply straps around arms
2.7. Confirm the Patient alignment with the laser system [1] and connect the dual vacuum pump to the nozzle of the immobilization cushion [2].

2.7.1. MED: Talent confirming alignment with laser system
2.7.2. MED: Talent connecting pump to nozzle

2.8. Once the patient is in a maintainable position [1], use the Q-fix dual vacuum pump to remove the air from the immobilization cushion to form a solid mold around their legs and feet [2].

2.8.1. MED: Shot of Patient in position
2.8.2. CU: Air being removed/cushion being molded around legs/feet

2.9. Manually adjust the treatment table so that the laser crosshairs are at the level of the hips [1] and at the midline of the hips and abdomen at the level of the hip joint [2].

2.9.1. MED: Talent adjusting table
2.9.2. CU: Crosshairs being moved to midline of hips/abdomen

2.10. Use a marking pen to indicate the locations of the crosshairs [1] and place localization markers onto the marks to designate a starting point for the verification simulation during the radiation delivery [2].

2.10.1. CU: One crosshair being marked
2.10.2. CU: One marker being placed

2.11. Set the appropriate CT scanning parameters [1] to include the pelvic region from the L3 spine to the mid-femur [2].

2.11.1. MED: Talent at computer, setting parameters
2.11.2. SCREEN: To be provided by Authors: pelvic region being selected

2.12. Then scan the patient using the prostate scanning protocol [1] and export the digital scan file to the treatment planning software before notifying dosimetry [2].

2.12.1. SCREEN: To be provided by Authors: Patient being scanned
2.12.2. SCREEN: To be provided by Authors: File being exported

3. Pencil Beam Therapy Radiation Treatment Planning 

3.1. For radiation treatment planning [1], use the treatment planning system contouring tools to define all of the relevant geometric volumes based on the acquired CT images [2-TXT].

3.1.1. WIDE: Talent at computer, defining one volume, with monitor visible in frame
3.1.2. SCREEN: To be provided by Authors: One volume being defined TEXT: i.e., bladder, rectum, large bowel, small bowel, femoral heads, outer body surface, fiducials, rectal spacer, and/or endorectal balloon

3.2. Contour the first clinical target volume, or CTV1 (C-T-V-one), to include the prostate, seminal vesicles, and involved lymph nodes [1].

3.2.1. SCREEN: To be provided by Authors: CTV1 being contoured 

3.3. The CTV1 will be prescribed 45 Grays and will have the appearance of a U-shaped structure on the axial images. The small bowel, rectum, and bladder normal tissues will reside within the U-shaped target volume [1].

3.3.1. SCREEN: To be provided by Authors: Shot of completed CTV1 Video Editor: please outline u-shape and small bowel, rectum, and bladder normal tissues when mentioned as possible

3.4. Contour the CTV2 to include the prostate and seminal vesicles. The CTV2 will be prescribed a total dose of 34.2 Grays [1].

3.4.1. SCREEN: To be provided by Authors: CTV2 being contoured

3.5. Select three beams at gantry angles of 90, 180 and 270 degrees for the treatment of the CTV1 volume and select only the 90- and 270-degree-beam angles for the CTV2 treatment [1].

3.5.1. SCREEN: To be provided by Authors: 90, 180, and 270 being selected for CTV1, then 90 and 270 being selected for CTV2

3.6. Measure to confirm the accuracy of the planned dose using ionization chamber arrays [1] and verify the accuracy of the dose calculation using a secondary, independent dose calculation software [2].

3.6.1. SCREEN: To be provided by Authors: Planned dose accuracy being measured
3.6.2. SCREEN: To be provided by Authors: Dose accuracy being verified

3.7. If the plans and dose distributions meet the accepted dose constraint guidelines and robustness [1], obtain Physician approval before [2] exporting all of the treatment planning data to the treatment delivery system for the Patient treatment [3].

3.7.1. SCREEN: To be provided by Authors: Shot of isodose distribution and dose volume histograms 
3.7.2. MED: Talent reviewing data with Physician, with computer visible in frame
3.7.3. SCREEN: To be provided by Authors: Data being exported

4. Radiation Treatment Delivery

4.1. On the day of treatment, arrange the treatment room to reproduce the Patient setup used during the CT simulation [1].

4.1.1. WIDE: Talent arranging treatment room

4.2. Ensure that the immobilization cushion label matches the Patient ID [1] and place the cushion on the treatment table with the correct indexing [2] and with the appropriate headrest at the head of the table [3].

4.2.1. CU: Shot of label ID w/ Patient ID visible in frame if possible
4.2.2. MED: Talent placing cushion onto table
4.2.3. MED: Talent placing headrest onto table

4.3. Confirm that the Patient has completed the full bladder process [1] and escort the Patient into the treatment room [2].

4.3.1. MED: Talent confirming with patient in treatment garb that Patient has completed full bladder process
4.3.2. MED: Talent escorting Patient to treatment room

4.4. Help the Patient into the supine position on the treatment table [1] with hands clasped across the chest and the legs in the immobilization cushion [2-TXT].

4.4.1. MED: Talent helping Patient into supine position
4.4.2. CU: Legs being placed into cushion TEXT: Insert/inflate endorectal balloon as necessary

4.5. Electronically move the treatment table from the load position toward the isocenter to align the Patient to the marks that were placed during simulation [1], adjusting the table to correct any gross errors in the Patient positioning as necessary [2].

4.5.1. MED: Talent moving table toward isocenter
4.5.2. CU: Table being adjusted

4.6. Once the Patient is properly aligned to the simulation marks, complete the shifts from the start position [1] to those determined during the dosimetric treatment planning process to align the Patient to the desired treatment isocenter [2].

4.6.1. MED: Talent completing shift(s)
4.6.2. CU: Marks being aligned

4.7. Perform orthogonal kilovoltage imaging to ensure proper internal Patient alignment to the pelvic bones and fiducial markers previously placed by urology within the prostate [1].

4.7.1. MED-over the shoulder: Talent performing KV imaging, with monitor visible in frame [Videographer Note]: mis-slated 4.7.2

4.8. Overlay the acquired kilovoltage images on digitally reconstructed radiographs from the planning CT simulation scan to determine if positional adjustments are required [1] and apply any necessary shifts to ensure alignment [2].

4.8.1. SCREEN: To be provided by Authors: Image being overlaid onto radiographs OR LAB MEDIA: KV images overlaid onto radiographs
4.8.2. SCREEN: To be provided by Authors: Shifts being applied [Author note]: Show entire screenshot and then zoom in to show shifts indicated in beige textbox in bottom right

4.9. If the kilovolt images demonstrate excessive bowel gas [1], ask the Patient to expel the air while lying on the treatment table if possible, and realign and re-image [2-TXT].

4.9.1. SCREEN: To be provided by Authors: Shot of excessive bowel gas in KV image
4.9.2. MED: Talent re-aligning/re-adjusting patient [Author note: This shot was not filmed] TEXT: Abort treatment/restart after restroom if patient unable to release on treatment table

4.10. Once acceptable kilovoltage images are acquired and confirmed, perform a cone beam CT scan [1] to assess bladder and rectal filling, applying additional Patient positioning adjustments based on the scan as necessary [2].

4.10.1. [bookmark: _GoBack]MED-over the shoulder: Talent initiating scan, with monitor visible in frame [Videographer Note]: t2
4.10.2. 
4.10.3. MED: Talent adjusting table

4.11. Then initiate the treatment delivery with audible verification between two therapists of gantry angle, monitor units, number of scanning spots and layers, and snout position for each treatment angle [1], marking the treatment isocenter for daily alignment [2] and removing the marks after the treatment [3].

4.11.1. MED: Talent initiating treatment, with monitor visible in frame
4.11.2. CU: Treatment isocenter being marked
4.11.3. MED: Talent removing marks

Section – Results
5. Results: Representative Proton and Photon Craniospinal Irradiation (CSI) 

5.1. Due to the large areas targeted during breast cancer radiation, photon-based radiation treatment techniques result in substantial irradiation exposure to thoracic structures [1], including the lungs, heart, and contralateral breast [2].

5.1.1. LAB MEDIA: Figure 2A
5.1.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize area encircled by red oval image

5.2. These regions may be spared from excess radiation with proton therapy [1].

5.2.1. LAB MEDIA: Figures 2C: JoVE Video Editor: please emphasize areas encircled by red oval 

5.3. Multiple irradiation fields are required for photon-therapy-based craniospinal irradiation [1], since the target CTV for craniospinal irradiation includes the entire cerebrospinal fluid [2] space extending from the brain vertex [3] to the spinal canal [4] through the cauda equina at the level of the S2-S3 vertebral junction [5].

5.3.1. LAB MEDIA: Figure 3
5.3.2. LAB MEDIA: Figure 3: JoVE Video Editor: please outline entire CSF space in left image
5.3.3. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize brain vertex in left image
5.3.4. 
5.3.5. LAB MEDIA: Figure 3 JoVE Video Editor: please emphasize spinal canal in left image
5.3.6. 
5.3.7. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize cauda equina in left image

5.4. The benefit of using proton therapy for craniospinal treatment is that the therapy substantially limits the radiation dose to the thoracic abdominal structures anterior to the spinal cord [1] compared to the area of the dosage experienced with proton-based therapy for the same time of tumor treatment [2]. 

5.4.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize colored regions in Figure 3A
5.4.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize colored regions in Figure 3B



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Megan Sank: It is important that every patient is placed in a comfortable position during the CT simulation so that the same position can be reproduced at each radiation treatment session (Steps 2.5., 2.6.) [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Adeel Kaiser: Take care to complete the contours accurately and to review the radiation treatment plan carefully for adequate dosing of the tumor targets and minimized dosing of the normal tissues [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 

6.3. Zeljko Vujaskovic: Proton therapy can be further improved by taking advantage of the unique radiobiological properties of protons, such as changes in linear energy transfer or combining protons with other treatment modalities [1].

6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 

6.4. Zeljko Vujaskovic: Challenges include selecting the patients who will most benefit from proton therapy and how to utilize protons to deliver a focal and more nerve-sparing prostate cancer treatment [1].

6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
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