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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? 
3.1.-3.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. Ensuring patient cooperation and adherence to breath hold instructions.  Repeat any image acquisitions that are degraded by patient motion. 
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. Elizabeth Johnson: Cardiac magnetic resonance, or CMR, is important in the evaluation for potential thrombus because CMR can provide a definitive diagnosis of the etiology of a cardiac mass [1].  

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

1.2. Elizabeth Johnson: CMR has advantages over other modalities, such as echocardiography, as CMR can provide multisequence, detailed characterization of soft tissue masses whereas, echo offers primarily visualization and size measurements [1]. 

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

1.3. Deb Brannon: We ensure that patients have no metal or metallic medical devices within their bodies. If IV gadolinium is prescribed, renal function should be adequate and no contrast allergy present [1].

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

1.4. Deb Brannon: Patients with shortness of breath have difficulty because we ask for breath-holds for optimal imaging. Patients with cardiac arrhythmias can confuse the ECG gating. Increasing averages can help both scenarios[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. Elizabeth Johnson: Demonstrating the cardiac MRI exam will be Deb Brannon our lead MRI technologist and Chad Woodhouse, a cardiac MRI technologist [1][2].



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


Section - Protocol
2. Magnetic Resonance Imaging (MRI) Data Acquisition Preparation
2.1. Before beginning the acquisition, provide the Patient with headphones connected to the technologist microphone so that commands can be efficiently communicated and place electrocardiogram leads in the optimal positions on the left chest [1].
2.1.1. WIDE: Deb: Talent handing headphones to Patient
2.1.2. MED: Talent placing ECG lead(s) on Patient
2.2. After confirming an adequate electrocardiogram signal [1], confirm the position of the patient on the MRI scanner table [2] and place an appropriately-sized surface coil for maximizing the signal-to-noise ratio over the heart [3].
2.2.1. CU: Shot of adequate ECG signal
2.2.2. MED: Patient lying down on scanner bad
2.2.3. MED: Coil being placed
2.3. [1].
2.3.1. MED-over the shoulder: Talent adjusting FOV, with monitor visible in frame
2.4. Inform the Patient to breathe when instructed during the imaging by holding breath at the end of expiration. Imaging reproducibility is higher with this type of breath hold compared to inspiratory breath holds [1-TXT].
2.4.1. MED: Computer demonstrating breathing to Patient TEXT: Instruct “breathe in, breathe out, stop breathing”

3. MRI Data Acquisition

3.1. When the Patient is ready, obtain the Scout images [1] obtain the bright-blood, balanced cine steady-state free precession axial stack with full heart coverage [2].

3.1.1. WIDE: Talent obtaining scout, with monitor visible in frame
3.1.1.1. [Added Shot]: Setup shim for cardiac imaging, which can be done manually in this case or by applying cardiac shim settings in the settings. (Editor: I’m not sure when this should be shown. The authors may need to provide more clarity)

3.1.2. CU: scout and localizing stack being obtained, then bSSFP axial stack being obtained

3.2. Then obtain approximate 2 and 4 chamber sequences which will help with further scan prescriptions.
3.2.1. Prescribe the short axis, cine bSSFP sequence
3.2.2. Prescribe the 2-, 3-, and 4-chamber planes as necessary depending on the clinical indications [1-TXT].

3.2.3. CU: Short axis plane being obtained TEXT: See text for plane prescription details

3.3. For tissue characterization, obtain the black-blood triple inversion recovery sequence [1].

3.3.1. CU: Black-blood triple inversion recovery being obtained

3.4. Obtain native T1 mapping scans [1].

3.4.1. (Editor: The authors did not list if they recorded a shot for this VO. If they did not, it could likely be tacked onto the end of 3.3 and played while showing 3.3.1)

(Author Comment: Sections 3-5 to 3-7 - Please refer to attached powerpoint for 3-5 to 3-7)

3.5. To perform the first-pass arterial perfusion module, deliver 0.05-0.1 millimoles/kilograms of contrast agent at a 3-4 milliliter/second administration rate [1] and obtain T1-weighted fat-saturated volumetric contrast-enhanced images along the axial plane until the contrast passes through the left ventricle myocardium. Image during the contrast injection [2-TXT].

3.5.1. 3.5.1.avi TEXT: Scan for 40-50 heart beats (Editor: I’m not sure if the authors provided 

3.6. Ten minutes after the gadolinium injection, run the TI scout sequence which will help define the scan time to inversion, which will be approximately 200-450 milliseconds at 1.5 Tesla and 300-500 milliseconds at 3 Tesla [3.6.3]. 

3.6.1. CU: Gadolinium being injected TEXT: Avoid gadolinium contrast in renal disease patients w/ estimated glomulerar filtration rate <30 mg/g

3.6.2. Scan time to inversion being set

3.6.3. ti scout.avi: TI scout being obtained 

3.7. Then obtain 6-8-millimeter phase sensitive inversion recovery slices with the inversion time set [1]

3.7.1. jove script images.pptx (slide 3): Slices being obtained
3.7.2. CU: Native and post-contrast T1 mapping scans being obtained

4. MRI Data Analysis

4.1. Evaluate the mass on cine bSSFP images.  Axial plane is often helpful in imaging cardiac masses.

4.1.1. bssfp cine short axis.avi

4.2. For cardiac thrombus evaluation, the thrombus can demonstrate increased T2-weighted signal intensity in the subacute time period [1] or low T2-weighted signal intensity in the chronic time period [2].

4.2.1. SCREEN: jove script images.pptx (slide 6, Patient 1 image): Shot of thrombus w/ increased T2w signal in subacute time period
4.2.2. SCREEN: jove script images.pptx (slide 6, Patient 2 T2 SPAIR chronic image): Shot of thrombus w/ low T2w signal in chronic time period

4.3. In cardiac thrombus evaluation, the mass in question is carefully analyzed for any internal perfusion that would suggest against thrombus and signify the presence of a vascular tumor [1].

4.3.1. SCREEN: jove script images.pptx (slide 7): Shot of mass of interest/contrast increased signal no perfusion compatible with thrombus

4.4. Evaluate for late gadolinium enhancement imaging within the suspected mass. No solid regions of internal late gadolinium enhancement are expected within a thrombus [1]. 

4.4.1. SCREEN: jove script images.pptx (slide 8): Shot of myocardium scan(s) w/ mass(es)




Section – Results
5. Results: Representative Cardiac Magnetic Resonance (CMR) Suspected Cardiac Thrombus Evaluation 

5.1. Here conventional and emerging CMR sequences that are commonly used to evaluate for cardiac thrombus are shown [1].

5.1.1. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Conventional CMR Sequences column

(Editor: The authors changed the remaining Results entirely. Their shot descriptions seemed to be mainly figure descriptions. I removed these descriptions for the time being to clean up this section and make it easier to follow. I suggest showing the figure they recommend for each line of VO, but not editing/emphasizing it in any way for now.)

5.2. In a different patient, cardiac thrombus is presented on the important CMR sequences [1].

5.2.1. [bookmark: _GoBack]LAB MEDIA: Figure 3 – or preferably powerpoint slide 10

5.3. To contrast cardiac thrombus, a patient with hepatocellular carcinoma metastatic to the right atrium is also presented [1].

5.3.1. LAB MEDIA: figure 2 or preferably Powerpoint slide 11 




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Elizabeth Johnson: It is important to acquire high quality images, to repeat images if there is degradation due to patient motion or artifact, and to adjust scan parameters to make breath hold times manageable [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Elizabeth Johnson: Cardiac MR often gives a definitive diagnosis of cardiac thrombus, adding to echo results by providing excellent soft tissue characterization with a perfusion and enhancement evaluation [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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