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A. Microscopy: Does your protocol involve video microscopy? N
B. 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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? n/a
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
(Editor: Authors did not provide names for the interview statements)
1.1. Author Name: This method can help answer key questions about left ventricular filling efficiency during cardiac surgery.
1.2. Author Name: The main advantage of this technique is that the vortex formation time can be calculated during cardiac surgery using conventional transesophageal echocardiography techniques.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the Clement J. Zablocki Veterans Affairs Medical Center.
Protocol: (read by voice talent at JoVE)
2. Transesophageal Echocardiography (TEE)
2.1. To perform a comprehensive transesophageal echocardiography, or TEE, examination, place a pulse-wave Doppler sample volume between the tips of the mitral leaflets [1-WIDE] to record the trans-mitral blood flow velocity in the mid-esophageal four-chamber TEE imaging plane [2-LM].

2.1.1. Talent placing probe (TEXT: Follow American Society of Echocardiography/Society of Cardiovascular Anesthesiologists guidelines)

2.1.2. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: no animation 
2.2. Identify the early left ventricle filling and atrial systole blood flow waveforms of trans-mitral blood flow velocity [1-LM] and measure their corresponding peak velocities and velocity-time integrals using the integrated software package of the echocardiography equipment [2-LM-TXT].
2.2.1. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: no animation 

2.2.2. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: TEXT: Calculate atrial filling as ration of atrial to left ventricle filling
2.3. Measure the maximum diameter of the left ventricle outflow tract immediately below the aortic valve in the mid-esophageal aortic valve long axis TEE view during mid-systole [1-LM] and calculate the area of the left ventricle outflow tract [2-MED-TXT].

2.3.1. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: no animation

2.3.2. Talent calculating left ventricle outflow tract, with monitor visible in frame (TEXT: Assume circular geometry as product of pi/4 and square of diameter)
2.4. Obtain a deep transgastric long axis TEE view [1-LM] and place a pulse-wave Doppler sample volume in the distal left ventricle outflow tract [2-MED] to record a blood flow velocity envelope at the same level where the diameter was measured [3-LM].

2.4.1. *To be provided by Authors: Shot of deep transgastric long axis TEE view

2.4.2. Talent placing Doppler to obtain distal ventricle outflow tract

2.4.3. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: no animation

2.5. To obtain the velocity time integral, use the TEE software package to integrate the area of the waveform [1-LM].
2.5.1. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: no animation

2.6. Multiply the resulting velocity-time integral of the left ventricle outflow track blood flow velocity waveform by the area of the outflow track to obtain the stroke volume [1-MED].

2.6.1. Talent at computer, calculating stroke volume, with monitor visible in frame

2.7. Record video clips of the mid-esophageal bicommissural [1-LM] and the left ventricle long axis TEE imaging planes, taking care to include several cardiac cycles in each recording [2-LM].
2.7.1.  *To be provided by Authors: Clip of mid-esophageal bicommissural I will provide representative video clips of this view when possible from a future case.
2.7.2.  *To be provided by Authors: Clip of LV long axis TEE imaging planes I will provide representative video clips of this view when possible from a future case.
2.8. Then manually inspect the slow-motion images of the video clips after the echocardiography T-wave to select the maximum opening of the mitral valve leaflets [1-MED] and use the “Caliper” function in the echocardiography equipment to measure the distance between the mitral leaflets [2-SCREEN-TXT].
2.8.1.  Talent watching clips, with monitor visible in frame

2.1.1. *Authors: Please upload the appropriate figure for illustrating this technique in its own .ai or .psd without any letter labels (i.e. A, B, or C, etc) and indicate the name of the new file here: TEXT: Calculate mitral valve diameter as average of major transcommissural anterior-lateral-posterior-medial and minor anterior-posterior lengths
3. Results: Representative Noninvasive Vortex Formation Time (VFT) Analysis
3.1. To calculate the atrial filling fraction, a pulse-wave Doppler sample volume can be placed at the tips of the mitral leaflets in the mid-esophageal four-chamber view to obtain the trans-mitral blood flow velocity profile [1-LM].

3.1.1. Pagel Figure 1.tif: Video Editor: please emphasize E and A arrows 

3.2. The left ventricle outflow track diameter can be measured in the mid-esophageal left ventricle long-axis view [1-LM], whereas the blood flow through the outflow tract can be determined in the deep transgastric short axis imaging plane [2-LM].
3.2.1. Fig 2.png: Video Editor: please emphasize top echo image
3.2.2. Fig 2.png: Video Editor: please emphasize bottom echo image
3.3. The average mitral valve diameter is calculated as the average of the major [1-LM] and minor axis diameters measured in the mid-esophageal bicommissural and left ventricle long-axis planes, respectively [2-LM].
3.3.1. fig 3.png: Video Editor: please emphasize top echo image

3.3.2. fig 3.png: Video Editor: please emphasize bottom echo image
3.4. Exposure to cardiopulmonary bypass reduces the vortex formation time in patients undergoing coronary artery surgery [1-LM], with the vortex formation time recovering to baseline values within 60 minutes after bypass [2-LM].
3.4.1. Pagel Figure 4.tiff: no animation

3.4.2. Pagel Figure 4.tiff: Video Editor: please emphasize (or draw a bracket between) 60 and Before CPB data bars

3.5. An increase in beta consistent with a greater atrial contribution to left ventricle filling is primarily responsible for the decline in vortex formation time [1-LM], as the stroke volume and mitral valve diameter remain unchanged [2-LM].
3.5.1. Pagel Figure 4.tiff: no animation

3.5.2. Pagel Figure 4.tiff: Video Editor: please emphasize 15 and 30 data bars and/or add asterisks
3.6. A decrease in vortex formation time also occurs in patients with severe aortic valve stenosis [1-LM] and left ventricle pressure-overload hypertrophy [2-LM] compared to those with normal left ventricle wall thickness [3-LM].

3.6.1. Pagel Figure 5.tiff: Video Editor: please emphasize Hypertrophy +AI data bar and/or add asterisk
3.6.2. Pagel Figure 5.tiff: Video Editor: please emphasize Hypertrophy -AI data bar and/or add asterisk

3.6.3. Pagel Figure 5.tiff: Video Editor: please emphasize Normal data bar

3.7. Further, the vortex formation time is lower in octogenarians [1-LM] compared to younger patients [2-LM], conicedent with an impaired relaxation pattern of the left ventricle diastolic dysfunction [3-LM].

3.7.1. Figure 6.tiff: Video Editor: please emphasize data points at end of data line/around 80 years
3.7.2. Figure 6.tiff: Video Editor: please emphasize data points at beginning of data line/around 50-60 years
3.7.3. Figure 6.tiff: no animation
4. Conclusion (said by authors on camera):
4.1. Author Name: Noninvasive measurement of vortex formation time using standard two-dimensional and Doppler TEE is straightforward in anesthetized, cardiac surgery patients and may allow assessment of the impact of pathological conditions and surgical interventions on left ventricle filling efficiency in real time.
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. 
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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.
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