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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate 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. Please upload all screen captured files to your project page on the day of your shoot or as soon as possible after.
We’ll upload the captured files ASAP as you request.
3. Which steps from the protocol section below are the most visually important? 
2.1., 2.2., 2.4., 4.2., 6.1.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1., 2.2. We use CT-scan to ensure patient’s suitable position on the treatment day and the location of lesions
5. Will the filming need to take place in multiple locations (greater than walking distance)? 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. Yaoru Huang: This innovative CT-simulation protocol facilitates patient positioning, which is crucial for a successful treatment. We also provide a quality assurance technique for confirming the treatment delivery [1].

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

1.2. Yaoru Huang: The protocol can be used to optimize the patient preparation workflow and the quality assurance technique guarantees the accuracy and precision of the treatment [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. Hsin-Lun Lee: We highly recommend our technique as an external quality assurance validation for all clinicians using magnetic resonance-guided focused ultrasound in treatment [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.4. Hsin-Lun Lee: Video demonstration of this technique can help individuals with limited experience in medical physics to learn how to perform the protocol [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. Yaoru Huang: Demonstrating the procedure will be RenYi Wang, a technician from my institution [1][2]. 	Comment by Bridget Colvin: Authors: Please have RenYi Wang fill out and return the attached Talent Release form to Violet Acevedo (violet.acevedo@jove.com) by the day of your shoot at the latest.

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Taipei Medical University Hospital.


Section - Protocol
2. Pretreatment Consultation and Computed Tomography (CT)-Simulation Treatment Spot Location
2.1. One day before magnetic resonance-guided focused ultrasound, position the Patient in a supine, head-first position on the couch [1] and perform a 3-millimeter slice thickness helical CT (C-T) scan over the treatment area [2-TXT].
2.1.1. WIDE: Talent positioning Patient Videographer: Important/difficult step
2.1.2. Talent at CT, performing scan, with monitor visible in frame TEXT: 120 kV, 400 mAs/slice
2.2. Adjust and tilt the Patient’s position in the center of the couch to locate the lesion [1] and place a 1-centimeter CT marker vertically on the skin surface close to the lesion [2].
2.2.1. Talent adjusting Patient position Videographer: Important/difficult step
2.2.2. Marker being placed Videographer: Important/difficult step
2.3. Conduct a second helical CT scan to confirm the position of the patient and the location of the CT marker [1].
2.3.1. SCREEN: To be provided by Authors: Scan being conducted to confirm patient position
2.4. Then mark the location of the CT marker with a marker pen [1] and take a picture of the Patient’s position [2-TXT].

2.4.1. Position being marked Videographer: Important step
2.4.2. Talent taking photo of Patient Videographer: Important step TEXT: Precise confirmation of treatment spot and position before MRgFUS facilitates positioning during MRgFUS

3. Magnetic Resonance-Guided Focused Ultrasound (MRgFUS) Patient Preparation 

3.1. On the day of the treatment, verify the Patient's identity by photo ID [1] and confirm that the Patient has removed all metal objects and magnetic devices [2].

3.1.1. WIDE: Talent checking Patient ID
3.1.2. Talent with checklist asking Patient about metal objects

3.2. One hour before the scheduled treatment time, apply a 10-centimeter radius of lidocaine cream onto the marked area [1].

3.2.1. Cream being applied to marked area

3.3. Thirty minutes before treatment, place a peripheral intravenous line into an appropriate vein on the side opposite to the lesion [1] and intravenously drip 5 milligrams of dexamethasone in 50 milliliters of normal saline for 10 minutes [2] followed by 30 milligrams of ketorolac in 50 milliliters of normal saline for 10 minutes [3].

3.3.1. IV being placed
3.3.2. Talent adding drug to IV
3.3.3. Drug being delivered

3.4. Ten minutes before the treatment, carefully remove the lidocaine cream [1].

3.4.1. Cream being removed

3.5. Five minutes before the treatment, check the Patient’s vital signs before sending the Patient out for treatment [1].

3.5.1. Talent checking Patient pulse or similar representative action

4. Daily Quality Assurance (DQA) Before MRgFUS: DQA Setup

4.1. To set up the DQA (D-Q-A), replace the diagnostic couch with the magnetic resonance-guided focused ultrasound couch with a focused ultrasound transducer [1-TXT] and connect the couch to the system [2].

4.1.1. WIDE: Talent pushing couch into plate TEXT: Caution: Always remove all metal objects and electronic devices before entering MRI room
4.1.2. Talent connecting couch to system

4.2. Apply about 1 millimeter of ultrasound transmission gel and degassed water onto the surface panel of the focused ultrasound transducer [1] and slowly and carefully place a gel pad onto the panel without creating any bubbles [2].

4.2.1. Gel and/or water being added to panel Videographer: Important step
4.2.2. Gel pad being placed onto panel Videographer: Important step

4.3.  Then place the DQA phantom on the gel pad without creating any bubbles [1].

4.3.1. Phantom being placed onto pad

4.4. Next, adjust the position of the transducer in the axial and sagittal images to let the sonication field cover the phantom [1] and click Load to load the MRI (M-R-I) images [2].

4.4.1. Transducer position being adjusted
4.4.2. SCREEN: To be provided by Authors: Load being clicked
 
4.5. Click Sag and Select All to select all of the images and click Ax and Select All again [1].

4.5.1. SCREEN: To be provided by Authors: Sag, Select All, Ax, and Select All being clicked

4.6. Click Draw to define the sonication area and click Skin Line to contour the surface between the phantom and the gel pad [1].

4.6.1. SCREEN: To be provided by Authors: Draw and Skin line being clicked, then surface being contoured

4.7. Click Copy to copy the skin lines to all of the sagittal and axial slices of images. Then adjust and confirm that the skin line is correct in each image [1].

4.7.1. SCREEN: To be provided by Authors: Copy being licked, then skin line being adjusted

4.8. Click Treating Area to contour the treatment area in the phantom for three continuous slices and click Protocol to select Bone 15 [1].

4.8.1. SCREEN: To be provided by Authors: Treating Area being clicked and treatment area being contoured, then Protocol and Bone 15 being clicked

4.9. Then click Apply and Fiducial and select a spot in the phantom as a reference point [1].

4.9.1. SCREEN: To be provided by Authors: Apply and Fiducial being clicked, then spot being selected

5. Daily Quality Assurance (DQA) Before MRgFUS: DQA Planning and Calibration

5.1. For DQA planning, click Plan and Verify [1] and click Add Sonication to add one spot for sonication within the phantom [2].

5.1.1. WIDE: Talent clicking Plan and Verify
5.1.2. SCREEN: To be provided by Authors: Add sonication being clicked, then spot being added

5.2. Confirm that the sonication field is within the phantom in each sagittal and axial slice [1] and set the scan direction to Coronal and the number slice to 5 with a preset energy output. Then click Sonication to start [2].

5.2.1. SCREEN: To be provided by Authors: Shot of sonication field within phantom
5.2.2. SCREEN: To be provided by Authors: Scan direction being set to Coronal and number slice being set to 5, then Sonication bein clicked

5.3. After the sonication, the magnetic resonance-guided focused ultrasound system will show the temperature images [1].

5.3.1. SCREEN: To be provided by Authors: Shot of temperature images

5.4. Confirm the heating spot and click Center to mark the spot [1].

5.4.1. SCREEN: To be provided by Authors: Heating spot being confirmed, then Center being clicked

5.5. Use the mouse to check the heating spot and other, non-heating spots to compare the thermal curve to locate artifacts or background signals [1].

5.5.1. SCREEN: To be provided by Authors: Heating and non-heating spots being checked

5.6. The system shows adjustments the for the transducer location in millimeters in 3 axials. Click Accept and Back to perform the sonication again with a 20% increase in energy [1].

5.6.1. SCREEN: To be provided by Authors: Accept and Back being checked

5.7.  Confirm that the second adjustment is within 1 millimeter and click Reject [1].

5.7.1. SCREEN: To be provided by Authors: Second adjustment being confirmed, then Reject being clicked

5.8. Next, set scan direction to Axial and the number slice to 5 with a preset energy output [1] and make axial adjustments demonstrated [2].

5.8.1. SCREEN: To be provided by Authors: Scan direction being set to axial, then number slice being set to 5

5.9.  Then click Exit to leave the DQA [1] and remove the phantom [2].

5.9.1. SCREEN: To be provided by Authors: Exit being clicked
5.9.2. Phantom being removed

6. Pretreatment MR Scanning

6.1. Before starting the pretreatment, position the Patient on the magnetic resonance-guided focused ultrasound couch in the same position as for the simulation setup [1].

6.1.1. WIDE: Talent positioning Patient/couch Videographer: Important step

6.2. Align the mark on the skin with the center of the gel pad [1] and create a new MR scan in the system software [2].

6.2.1. Mark being aligned
6.2.2. Talent creating scan, with monitor visible in frame

6.3. Enter the Patient’s information and select Supine and Feet First as the scanning parameters. Set the scanning protocol as ExAblate, Plan, Bone [1].

6.3.1. SCREEN: To be provided by Authors: Patient information being entered, then Supine and Feet first being selected, then scanning protocol being set to ExAblate, Plan, and Bone

6.4. Acquire three-plane T2 images and click View Edit to confirm the scanning area [1].

6.4.1. SCREEN: To be provided by Authors: Images being acquired, then View Edit being clicked

6.5. Click Save, Download, and Auto PreScan. Confirm the scanning area after the prescan and click Scan [1].

6.5.1. SCREEN: To be provided by Authors: Save, Download, and Auto Prescan being clicked, then scanning area being confirmed, and Scan being clicked

6.6. [bookmark: _Hlk27563668]Then confirm the lesion, MR scanning field, and patient position [1-TXT].

6.6.1. SCREEN: To be provided by Authors: Lesion, scanning field, and position being confirmed TEXT: Scanning field should be over treatment area and cover US transducer

7. Treatment Contouring and Planning and Post-Treatment Evaluation

7.1. For treatment contouring, first click Bone Tumors and Contouring and MR scan [1].

7.1.1. WIDE: Talent clicking bone tumors, contouring, and MR scan, with monitor visible in frame

7.2. Confirm that the exam number is the same as in the MRI system and click Load to load the MRI images collected from the scan [1].

7.2.1. SCREEN: To be provided by Authors: Exam number being confirmed, then Load being clicked

7.3. Click Sag and Select All. Then click Ax and Select All again [1].

7.3.1. SCREEN: To be provided by Authors: Sag and Select all being clicked, then Ax and Select all being clicked

7.4. Next, click Draw to define the sonication area and click Skin Line to contour the skin surface [1].

7.4.1. SCREEN: To be provided by Authors: Draw being clicked, then Skin line being clicked and skin being contoured

7.5. Click Copy to copy the skin lines to all of the sagittal and axial slices of the images. Adjust and confirm that the skin line is correct in each image [1].

7.5.1. SCREEN: To be provided by Authors: Copy being clicked, then skin line being adjusted/confirmed

7.6. Click Bone to contour the bone surface and click Block to contour vital organs, such as nerves, vessels, or bowels, to prevent sonication through these areas [1].

7.6.1. SCREEN: To be provided by Authors: Bone being clicked, bone surface being contoured, and Block being clicked

7.7. Then click Fiducial and select a spot near the lesion as a reference point [1].

7.7.1. SCREEN: To be provided by Authors: Fiducial being clicked and spot being selected

7.8. When all of the contouring is complete, click Plan and Verify and review the treatment plan, adjusting the sonication as needed [1-TXT].

7.8.1. SCREEN: To be provided by Authors: Plan and Verify being clicked, then sonication being adjusted TEXT: Sonication pathway should be from transducer to lesion through skin surface

7.9. Before delivering the treatment, select one sonication with the preset parameters and click Sonication to start [1].

7.9.1. SCREEN: To be provided by Authors: Sonication being selected, then Sonication being clicked

7.10. Monitor the temperature rise and the thermal curve of the heating spot as well as the reference spot to check for artifacts or background signals [1]. Then increase the energy output and repeat the sonication to the same spot until the temperature is over 65 degrees Celsius to reach thermal ablation [2].

7.10.1. SCREEN: To be provided by Authors: Shot of temperature rise and thermal curve, then energy being increased and sonication being repeated

7.10.2. SCREEN: To be provided by Authors: Sonication being clicked, shot 

7.11. When the entire lesion has been treated, acquire a post-treatment MRI to evaluate the treatment and the thermal effect [1-TXT].

7.11.1. SCREEN: To be provided by Authors: MRI of treatment and thermal effect TEXT: Repeat sonication if thermal ablation does not treat whole lesion

Section – Results
8. Results: Representative MR Images and Treatment Plans

8.1. For this representative mass over the left side of the pelvis [1], the treatment on May 27, 2014 used nine sonications of 2987.56 ± 1083.98 Joules [2], heating the tumor to 61.78 ± 7.11 degrees Celsius in each 20-second sonication [3].

8.1.1. LAB MEDIA: Figure 1A Video Editor: please add red arrow/emphasize tumor indicated by red arrow
8.1.2. LAB MEDIA: Figure 1 ROT-1 parameters Video Editor: please emphasize Sonication Duration and Spot Energy parameters
8.1.3. LAB MEDIA: Figure 1 bottom left image Video Editor: please emphasize blue triangles and blue tissue outline

8.2. Due to the failure of systemic medication, the second magnetic resonance-guided focused ultrasound treatment was arranged on January 11, 2015 for the same bone metastasis [1].

8.2.1. LAB MEDIA: Figure 2A

8.3. The treatment plan used 5 sonications with 1638.60 ± 210.67 Joules [1], heating the tumor to 64.40 ± 6.31 degrees Celsius in each 20-second sonication [2]. 

8.3.1. LAB MEDIA: Figure 2 ROT-1 parameters Video Editor: please emphasize Sonication Duration and Spot Energy parameters
8.3.2. LAB MEDIA: Figure 1 bottom left image Video Editor: please emphasize blue outline


Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Yaoru Huang: Although still in the initial stages, our work brings new insights to magnetic resonance-guided focused ultrasound. We look forward to more discussion and research in this field [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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