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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. Please upload all screen captured 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? (Y/N)
If yes, how far apart are the locations? 


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. Jason F. Talbott: With this protocol, we can identify positron emission tomography, or PET, biomarkers of rapid burn turnover and possibly enhance our ability to identify symptomatic facet joints [1].

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

1.2. Jason F. Talbott: With this protocol, we can detect dynamic physiologic processes in the bone that we believe more accurately reflect facet joint pathology compared to static structural imaging techniques [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. Jason: This technique has the potential to accurately identify facet joints that would be amenable to percutaneous and/or surgical treatment. We believe that this technique could also be applied to other regions of the spine beyond the lumbar levels, particularly cervical facet joints.  We are also actively investigating these techniques for characterizing degenerative discs by using these techniques to look at reactive endplates [1].

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

1.4. Claudia: There is a learning curve to gaining familiarity with the software we use for analyzing the dynamic PET uptake data.  For those unfamiliar with spine MRI, accurate identification of the facet joints also requires some guidance. A visual depiction of the image processing steps greatly enhances the instruction of our protocol as many of the steps are difficult to succinctly describe in written form [1].

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


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 Institutional Review Board (IRB) at UCSF.


Section - Protocol
2. Simultaneous Positron Emission Tomography (PET) and Magnetic Resonance (MR) Image Acquisition
2.1. For simultaneous PET and magnetic resonance image, or MRI (M-R-I), acquisition [1], using a posterior array central molecular imaging array coil and a 3.0 PET and MR imager [2], center the field of view in both imaging modalities to cover the lower spine region from T12 to S3 [3].
2.1.1. WIDE: Talent approaching imager with coil
2.1.2. MED-over the shoulder: Talent at computer, open imaging software
2.1.3. SCREEN: To be provided by Authors: FOV being centered  Author comment: because video capture software cannot be installed on our scanner software, screens 2.1.3, 2.2.1, 2.4.2, 2.4.3, 2.4.4, and 2.5.1 are provided as screensaves in a powerpoint file.

2.2. Set the appropriate parameters for a PET acquisition and for a clinical MRI sequence for a lumbar spine protocol [1-TXT].

2.2.1. SCREEN: To be provided by Authors: At least some parameters being set TEXT: See text for full lumbar spine protocol parameter setup details

2.3. Immediately before acquiring the MRI sequences, intravenously inject 0.1 millimeters/kilogram of gadobutrol contrast into the patient’s antecubital fossa [1] and a 2.96 megabecquerel/kilogram radioactive dose of sodium fluoride F-18 [2].

2.3.1. MED: Talent injecting contrast agent
2.3.2. CU: NaF being injected

2.4. Next, using three separate temporal phases centered over the lower spine, perform a 60-minute dynamic PET scan [1], acquiring the first phase of the scan with 12 frames of 10 seconds each [2], the second phase of four frames of 30 seconds each [3], and the last phase of 14 frames of 4 minutes each [4].

2.4.1. MED-over the shoulder: Talent initiating scan, with monitor visible in frame Author comment: These three screens are a series of popups in our powerpoint file showing the dynamic PET acquisition.
2.4.2. SCREEN: To be provided by Authors: First phase being acquired
2.4.3. SCREEN: To be provided by Authors: Second phase being acquired
2.4.4. SCREEN: To be provided by Authors: Last phase being acquired

2.5. [bookmark: _Hlk536387259]Then set a 60-centimeter field of view with a 3-millimeter filter cutoff, a Standard Z-axis filter, no Cardiac 3D filter, 28 subsets, and a Time of Flight - Ordered Subsets Expectation Maximization with four iterations to reconstruct the PET data on the console [1].

2.5.1. [bookmark: _Hlk536387269]SCREEN: To be provided by Authors: Prescription of PET acquisition parameters and reconstruction settings including Reconstruction Method, Quantification Method, Cardiac 3D Filter, and Z-axis Filter is completed as shown in the screen.

3. Data analysis

3.1. For analysis of the acquired PET and MR images, transfer the images to a dedicated workstation equipped to analyze dynamic PET data [1-TXT] and locate the bilateral facet joints of the lumbar spine from L1-L2 and L5-S1 [2].

3.1.1. WIDE: Talent at workstation, transferring images to workstation, with monitor visible in frame TEXT: e.g., analyze in PMOD
3.1.2. SCREEN: To be provided by Authors: At least one joint being located

3.2. Visually triangulate with the sagittal and axial plane T2 MR images and record the slice number of the approximate center to identify the center point of each lumbar facet joint [1].

3.2.1. SCREEN: To be provided by Authors: Planes being triangulated, then slice number being recorded and center point being identified

3.3. With the patient data open in the View tab, click the volume of interest button and select Sphere-Object [1].

3.3.1. SCREEN: To be provided by Authors: View tab/patient data being opened, then VOI button being clicked and SPHERE (Object) being selected

3.4. Within the Predefined pop-up window, enter 7.5 millimeters as the radius and click Create New Volume of Interest [1].

3.4.1. SCREEN: To be provided by Authors: 7.5 mm being entered, then Create New VOI being clicked

3.5. Left click to place a 7.5-millimeter, spherical volume of interest in the center of each facet joint, adjusting the sphere by left clicking and dragging until the volume is visually centered on the facet [1-TXT].

3.5.1. SCREEN: To be provided by Authors: 7.5-mm VOI being placed onto center of facet join, then sphere being adjusted TEXT: Repeat for facet

3.6. When a volume of interest has been placed onto each facet, place a 5-millimeter spherical volume of interest in the right iliac crest in the central marrow cavity to exclude the cortex involvement as a reference region [1].

3.6.1. SCREEN: To be provided by Authors: 5-mm VOI being placed onto right iliac crest

3.7. Then position the volume of interest so the edges are within the marrow entirely [1-TXT].

3.7.1. SCREEN: To be provided by Authors: See also Figure 2 for VOI placement details

4. Standardized Uptake Value (SUV) and Kinetic Data Calculation and PET Partial Volume Correction

4.1. Right click on the Axial image and select Data Inspection to measure the diameter of the abdominal aorta proximal to its bifurcation [1].

4.1.1. SCREEN: To be provided by Authors: Axial image being right clicked, data inspection being selected, then diameter being measured

4.2. To calculate the partial volume correction coefficient, left click on the right side of the aortic wall and move the cursor to the left side of the aortic wall to record the distance of the aortic wall diameter in the Data Inspector window [1].

4.2.1. SCREEN: To be provided by Authors: Right side of aortic wall being clicked, then cursor being moved to left side of wall/shot of wall diameter in Data Inspector window Video Editor: please emphasize diameter measured in Data Inspector window when mentioned if possible/necessary

4.3. Next, left click the volume of interest button and select Circle-Region of Interest to create a circular region of interest with a radius of half of the aortic diameter [1].

4.3.1. SCREEN: To be provided by Authors: VOI button being clicked, the circle ROI being selected and circle ROI being created

4.4. Click Create New Volume of Interest and left click in the center of the aorta, repositioning the volume as necessary, to ensure the circle approximates the aortic wall position [1].

4.4.1. SCREEN: To be provided by Authors: Create VOI being clicked, then center of aorta being clicked/shot of circle approximating aortic wall position

4.5. Then descend one slice in the axial plane and create a second circular region of interest to make a cylindrical region of interest from the two overlapping circular regions of interest [1].

4.5.1. SCREEN: To be provided by Authors: Second circle ROI being placed/cylindrical ROI being created

4.6. To create a partial-volume corrected arterial input, use the recovery coefficients derived from the PET-computed tomography phantom to apply the recovery coefficients to the image-based measurement over the descending aorta [1].

4.6.1. SCREEN: To be provided by Authors: Recovery coefficients being applied to image-based measurement over descending aorta

4.7. Then substitute this partial-volume corrected arterial input into the image analysis software for use in kinetic modeling and the accurate quantification of tracer kinetics [1].

4.7.1.  SCREEN: To be provided by Authors: Input being substitute in image analysis program


Section – Results
5. Results: Representative Dynamic Bone Turnover Analyses 

5.1. Here representative sodium fluoride F-18-PET [1], axial T2 fat suppressed [2], and axial T1 post-contrast fat-suppressed MR images through the level of the L3-L4 facet joints can be seen [3].

5.1.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize Figure 2A
5.1.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize Figure 2B
5.1.3. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize Figures 2C and 2D

5.2. In this Table, the Patlak kinetic model, standardized uptake value mean and maximum, and MRI facet arthropathy grade for each of the 10 sampled facet joints in a representative patient have been summarized [1].

5.2.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Ki Patlak column
5.2.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize SUV mean and SUV max columns
5.2.3. LAB MEDIA: Table 1: JoVE Video Editor please emphasizes MRI grade column

5.3. When the patient Patlak kinetic model influx rates were plotted against the standardized uptake value mean [1] and the MRI-based facet arthropathy grades [2], the facet joint with the highest MRI grade of degenerative facet arthropathy had the highest Patlak kinetic model and standardized uptake value mean values [3].

5.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Figure 3A
5.3.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Figure 3B
5.3.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize top right data point in both graphs
5.4. 

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

NOTES FOR MRI:

Screensave for the FOV prescription
[bookmark: _GoBack]
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