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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? 
3.4.-3.6., 3.17.-3.19.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Ultrasonography is highly observer dependent. Difficult in this protocol overall is to perform reliable measurements to minimize intra and inter observer variability. 
In terms of images, the steps 3.17.-3.19. (IVC) are the most difficult to obtain in our experience

E. Will the filming need to take place in multiple locations? Y, different rooms same building
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!)  

1.1. Renske Wiersema: Within the Simple Intensive Care Studies research structure, we use repeated measures of physical examination and ultrasonography to investigate hemodynamic function in the critically ill.
1.2. Renske Wiersema: The main advantages of this protocol are that the technique is fast and non-invasive and that it can be performed by trained novices.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Iwan van der Horst: Though this method can provide insight into organ perfusion status, the Simple Intensive Care Studies research structure can also be used to investigate other outcomes within other departments. 
1.4. Thomas Kaufmann: Generally, researchers new to this method may struggle, because obtaining the correct images requires practice, although the imaging becomes easier with time and training.  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Renske Wiersema: The demonstrator will be Bart Hiemstra, a coordinator of the first SICS study and a clinician, and the patient will be Hidde Pelsma, a Masters student and junior researcher. 
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.
D. 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). 
Protocol: (read by voice talent at JoVE)
2. Physical Examination
2.1. Before starting the examination, put on a plastic apron and non-sterile gloves after disinfecting the hands and wrists with 70% alcohol according to standard hospital procedures [1-WIDE] [2-MED-TXT].
2.1.1. Talent putting on apron (TEXT: Optional: Use isolation gown or similar when additional hygiene measures are required)

2.1.2. Talent disinfecting hands and wrists, and putting on non-sterile gloves
2.2. If the Patient is conscious and adequate, make an introduction and ask the Patient for permission to conduct the examination [1-MED-TXT].
2.2.1. Talent shaking patient hand while asking for permission to conduct hand and Patient shaking head yes (TEXT: Written consent obtained if possible during ICU admission or after discharge to ward)

2.3. After explaining what is to be performed, register all of the vital signs and the appropriate ventilator settings according to the protocol from the available bed side monitors [1-MED-over the shoulder].
2.3.1. Talent at monitoring, reviewing and/or writing down variables

2.4. To determine the subjective skin temperature, palpate the extremities with the hands to estimate whether the Patient is cold or warm [1-MED].
2.4.1. Talent palpating patient extremities
2.5. To evaluate the peripheral circulation, assess the reperfusion of the knee and sternum by pressing on the skin for 10 seconds [1-MED] and letting go and counting the number of seconds until full reperfusion [2-CU] and by measuring the peripheral temperature [3-MED]. 
2.5.1. Talent pressing knee or sternum

2.5.2. Shot of pressed skin and then skin being let go
2.5.3. Talent placing sensor on foot
3. Critical Care Ultrasonography (CCUS)
3.1. Before beginning the ultrasonography,  provide adequate patients with an explanation regarding the examination to be conducted [2-MED], and leave a standardized, written form that the Patient must sign [3-CU-TXT].[1-TXT]
3.1.1. Talent assessing GCS score 

3.1.2. Talent explaining procedure and/or handing patient letter

3.1.3. Shot of form being signed/shot of bottom of signed form (TEXT: If patient is unconscious, determine and register Glasgow Coma Scale, if adequate and responsive note maximal score.) This is now 3.1.1.
3.2. For critical care ultrasonography of the heart and lungs, expose the chest [1-MED] and place new electrocardiogram, or ECG, stickers on the skin as necessary [2-CU] before connecting the stickers to the ultrasound machine and waiting for the signal to stabilize [3-MED]. 
3.2.1. Talent exposing chest

3.2.2. Sticker being placed and connecting stickers to U/S machine 3.2.2. and 3.2.3. merged
3.2.3. Talent connecting stickers to U/S machine

3.3. Then wait for the signal to stabilize before registering the heart rate measured by the ECG in the Care Reports Form [2-MED-over the shoulder]. 
3.3.1. Talent reviewing ECG on monitor, with monitor visible in frame This step was removed and merged to 3.2 as step 3.2.
3.4. Next, place a sufficient volume of ultrasound gel on the cardiac ultrasound transducer [1-CU] and place the transducer on the lateral left of the sternum between the 3rd and 5th intercostal spaces to obtain a parasternal long axis view in the 2D mode [2-MED-TXT].
3.4.1. Gel being placed onto transducer

3.4.2. Talent placing transducer onto sternum (TEXT: Probe light should be facing patient’s right shoulder)

3.5. Adjust the depth as necessary to record images [1-MED] for the left ventricular outflow tract measurements and save the image [2-SCREEN].
3.5.1. Talent adjusting depth

3.5.2. *To be provided by Authors: Image for left ventricular outflow track measurements
3.6. To obtain the apical four chamber view, adjust the depth to 15-20 cm [1-MED], place the transducer over the apex of the heart, caudal to the left areola, with the probe light facing the left axillary [2-CU-TXT]. 
3.6.1. Talent adjusting depth

3.6.2. Transducer being placed over heart apex (TEXT: If necessary for better image, position patient slightly rotated on left side when possible)
3.7. Save the image and roll the trackball so that the cursor is on the boundary between the tricuspid valve and the right ventricle wall to obtain the Tricuspid Annular Plane Systolic Excursion [1-SCREEN].

3.7.1. *To be provided by Authors: AP4CH image being saved, then cursor being moved to boundary between valve and wall

3.8. Press the M-Mode button to obtain the correct image [1-MED] and save the image when defined sinus waves are observed [2-MED].
3.8.1. Talent pressing M-Mode button This is at 32 seconds in the shot
3.8.2. Talent pressing Save button

3.9. Move the cursor over the tricuspid valve and decrease the width of the image to increase the number of frames per second [1-MED-over the shoulder].
3.9.1. Talent moving cursor over valve, then width being decreased, with monitor visible in frame
3.10. Press the Tissue Velocity Imaging button [1-MED] followed by the Pulsed-Wave button [2-MED] to obtain the correct image for the Right Ventricular Systolic Excursion and save the image [3-SCREEN].
3.10.1.  Talent pressing TVI button

3.10.2.  Talent pressing PW button

3.10.3.  *To be provided by Authors: Shot of RV S’ image
3.11. From the apical four chamber view, tilt the transducer downward to obtain the apical five chamber view [1-CU] and locate the aortic root on the screen [2-SCREEN].
3.11.1.  Transducer being tilted

3.11.2.  *To be provided by Authors: Shot of AP5CH/aortic root

3.12. Then save the image and place the cursor right above the aortic valve [1-SCREEN].

3.12.1. *To be provided by Authors: Image being saved, then cursor being moved about aortic valve

3.13. To obtain the left ventricular outflow tract pulse wave doppler image, place the cursor at exactly the same place where the left ventricular outflow tract diameter was measured, press the Pulse-Wave button [1-MED], , and save the image [2-SCREEN].

3.13.1. *To be provided by Authors: Cursor being placed and image being saved
3.13.2.  Talent pressing button

3.14. Yoran Hummel: “The image should comply with all of the predefined criteria for minimum quality.” [1-MED-interview style] 
3.14.1.  Author’s name, speaking the above interview style (looking just off-camera)
3.15. For pulmonary ultrasound, change the settings of the phased array cardiac transducer to a frequency of 3.6 megahertz and an image depth of 15 cm [1-MED] and use the light of the transducer at 12 o’clock for correct placement of the transducer at each position according to the BLUE protocol [2-CU-TXT].
3.15.1. Talent changing settings

3.15.2. Transducer being placed in one location (TEXT: Record only during 2 heart cycles in same sequence)

3.16. Then count and register, if there are any, the number of vertical hyperechoic reverberation artifacts, or B-lines, that are observed [1-MED-over the shoulder].
3.16.1. Talent looking at monitor, counting and registering the number of B-Lines observed 

3.17. For critical care ultrasonography of the inferior vena cava and the kidney [1-MED], click the Probe button and use the trackball to change the active probe to the convex-curvilinear array abdominal transducer [2-MED-TXT].
3.17.1.  Talent clicking Probe button
3.17.2.  Talent switching probes (TEXT: Apply new gel as necessary)
3.18. Using the 2D mode with a depth of 10-20 cm and a frequency of 2.5-5.0 megahertz [1-MED], place the transducer just below the xiphoid process and displace the probe approximately 2 cm to the patient’s right [2-CU].
3.18.1.  Talent pressing 2D mode/adjusting setting

 and transducer being placed then displaced 3.18. 1. And 3.18.2. merged in one step.
3.19.  The inferior vena cava should become visible. Save the image [1-SCREEN].
3.19.1.  *To be provided by Authors: Shot of IVC, then image being saved. This is also visible in shot 3.18 so a zoom on the ultrasound machine is also sufficient
3.20. Place the cursor just above the superior wall of the inferior vena cava and outside of the lumen [1-SCREEN] and press the M-Mode button [2-MED]. Then save the image [3-MED].
3.20.1.  Talent placing cursor being placed

3.20.2.  Talent pressing M-Mode button

3.20.3.  Talent pressing save button

3.21. For the renal ultrasound, start with the 2D mode with a depth of 10-15 cm and a frequency of 2.2-4.4 megahertz [1-MED].
3.21.1.  Talent pressing 2D mode/adjusting settings

3.22. Using similar settings, place the transducer dorsal and caudal of the rib cage [1-CU] and locate the selected kidney central in the image and save it [2-MED].
3.22.1.  Transducer being placed

3.22.2.  Talent locating kidney and pressing the save button, with monitor visible in frame as possible
3.23. Press the Color button to get a color Doppler image of the kidney [1-MED] and determine the flow in the renal vasculature [2-SCREEN].
3.23.1.  Talent pressing Color button

3.23.2.  *To be provided by Authors: Flow being imaged

3.24. Place the cursor over any artery at the corticomedullary junction in the center of the kidney where Doppler flow is clearly visible and adjust the cursor angle [1-MED] before pressing the Pulsed-Wave button [2-MED].
3.24.1.  Talent placing cursor, with monitor visible in frame as possible
3.24.2.  Talent pressing PW button

3.25. Adjust the signal amplitude [1-MED] and the contrast in Active Mode if necessary and save the image [2-MED].
3.25.1.  Talent adjusting amplitude, with monitor visible in frame as possible
3.25.2.  Talent pressing save button

3.26. Then determine if there is also sufficient venous signal for later measurements and save the image [1-SCREEN-TXT].

3.26.1.  *To be provided by Authors: Shot of venous signal, then image being saved (TEXT: Repeat Color doppler over corticomedullary junction vein in middle of venous flow as necessary)
3.27. When all of the imaging is complete, disconnect all of the cables [1-MED], wipe the excess gel off of the patient and the transducer [2-CU] and re-cover the patient [3-MED]. 

3.27.1.  Talent disconnecting cable(s)

3.27.2.  Gel being wiped from patient

3.27.3.  Shot of covered patient

3.28. Then clean the ultrasound machine and used transducers with ultrasound-approved disinfecting wipes [1-CU].
3.28.1.  Transducer being wiped 
4. Critical Care Ultrasonography (CCUS) Image Measurement and Analysis 

4.1. For the left ventricular outflow tract measurement, open the appropriate file in the ultrasound software [1-WIDE] and pause the image when the valves are fully open [2-SCREEN].
4.1.1. Talent at computer, opening image, with monitor visible in frame

4.1.2. *To be provided by Authors: Image being paused with valves fully open
4.2. Click “Measure” and select “Cardiac-Dimension-left ventricular outflow tract” to start the measurement [1-SCREEN].
4.2.1. *To be provided by Authors: Measure being clicked, then Cardiac-Dimension-LVOT being selected
4.3. When the cursor appears, select two points at the base of the aortic valve on each side of the lumen from inner edge to inner edge during early systole and save the image [1-SCREEN].
4.3.1. *To be provided by Authors: Points being selected, then image being saved
4.4. For the cardiac output measurement, select the pulse wave image from the apical five chamber view and adjust the horizontal sweep to 100 cm/s [1-SCREEN].
4.4.1. *To be provided by Authors: Horizontal sweep being adjusted
4.5. Select three well-shaped, hollow waves with clear borders that align with the electrocardiogram and click “Measure”, using the trackball to select “Cardiac-Aortic-left ventricular output-Trace” [1-SCREEN].
4.5.1. *To be provided by Authors: At least one wave being selected, Measure being clicked, then Cardiac-Aortic-left ventricular output-Trace being selected
4.6. Then trace the waveform line, starting and ending at the baseline. The ultrasound machine will automatically calculate the cardiac output [1-SCREEN-TXT].
4.6.1. *To be provided by Authors: Waveform being traced, then CO being displayed (TEXT: Repeat tracing for three waves, note average CO and save image) 
4.7. For the triscuspid annular plane systolic excursion measurement, open the appropriate M-mode file [1-MED] and place the cursor first on the lowest point of a well-defined sinus wave and then on the highest point. The difference between the two excursions should appear on the top left corner of the screen [1-SCREEN-TXT].
4.7.1. Talent opening file

4.7.2. *To be provided by Authors: Cursor being placed at low point then high point, then difference appearing (TEXT: Repeat for 3 sinus waves to obtain TAPSE average and save image)

4.8. For the right ventricular systolic excursion measurement, click “Caliper” and place the cursor on the highest peak of a well-defined curve [1-SCREEN-TXT].
4.8.1. *To be provided by Authors: Caliper being clicked, then cursor being placed (TEXT: Repeat for 3 curves to obtain average and save image)

4.9. To determine the inferior vena cava diameter and collapsibility, select the abdominal transducer [1-MED] and open the appropriate 2D image [2-SCREEN].
4.9.1. Talent selecting transducer

4.9.2. *To be provided by Authors: Image being opened

4.10. To obtain the inferior vena cava diameter, click “Caliper” and measure the distance between the two walls of the inferior vena cava 2 cm from where the vessel enters the right atrium [1-SCREEN].
4.10.1.  *To be provided by Authors: Caliper being clicked, then distance being measured
4.11. To measure the inferior vena cava expiratory and inspiratory diameters, open the appropriate M-mode image and click “Caliper” and measure the diameter during in and expiration, before saving the image [1-SCREEN].

4.11.1.  *To be provided by Authors: Image being opened, Caliper being clicked, image being saved

4.12. To measure the kidney length in centimeters, open the appropriate 2D image and click “Caliper”to draw a line spanning from the caudal to the cranial ends of the renal cortex and register kidney length. [1-SCREEN].
4.12.1.  *To be provided by Authors: Image being opened, Caliper being clicked, line being drawn, then finding being registered and image being saved

4.13. To measure the blood flow within the kidney, select the appropriate arterial doppler flow image and place the cursor first on the peak and then on the lowest point of the pulsatile flow wave in the positive half of the y-axis [1-SCREEN].
4.13.1.  *To be provided by Authors: Cursor being placed at peak and lowest points
4.14. If necessary, open the other venous Doppler flow image if this signal is not visible in the previous image click “Caliper” and place the cursor first over the peak at the maximum flow velocity and then over the maximal flow velocity at the nadir and save the image [1-SCREEN].
4.14.1.  *To be provided by Authors: Image being opened, Caliper being clicked, cursor being placed at peak and nadir
5. Results: Representative CCUS Monitoring of Changes in Patient Organ Function
5.1. When performing these methods repeatedly in critically ill patients, changes in hemodynamic function may be observed. 
5.1.1. Authors: please upload all of the images from Figure 5 through the submission link without the A-B labels: no animation

5.2. Here an image obtained from a 52-year-old female patient via critical care ultrasonography in the apical five chamber view during clinical examination 2 [1-LM] and the corresponding tissue velocity imaging and representation of cardiac output are shown at day 1 and day 3 of ICU admission are shown [2-LM].

5.2.1. Authors: Please upload the images from Figure 5A and 5B through the submission link together in a new .ai or .psd file without the A or B labels: Video Editor: please emphasize original Figure 5A image

5.2.2. Figure 5AB: Video Editor: please emphasize original Figure 5B image
5.3. Here the patient’s inferior vena cava can be observed in real-time [1-LM]. Changes in the diameter of the vessel were measured by M-mode imaging, allowing calculation of the collapsibility of the vein [2-LM].
5.3.1. Figure 6_.png: Video Editor: please emphasize top image

5.3.2. Figure 6_.png: Video Editor: please emphasize bottom image

5.4. Identification of the right kidney by critical care ultrasonography [1-LM] and by color Doppler flow imaging of the renal arteries [2-LM] allowed calculation of the renal resistive index from the renal flow wave [3-LM].

5.4.1. Authors: Please upload the images from Figure 7Aand 7B through the submission link together in a new .ai or .psd file without the A or B labels: Video Editor: please emphasize image in original Figure 7A 

5.4.2. Figure 7AB: Video Editor: please emphasize area in original Figure 7B image within white rectangle

5.4.3. Figure 7AB: Video Editor: please emphasize wave graph at bottom of original Figure 7B

5.5. Doppler flow imaging of the renal veins [1-LM] and the corresponding flow waves were used to calculate the venous impedance index [2-LM].
5.5.1. Authors: Please upload the image from Figure 7C through the submission link together in a new .ai or .psd file without the C label: Video Editor: please emphasize area in original Figure 7C image within white rectangle

5.5.2. Figure 7C: Video Editor: please emphasize wave graph at bottom of original Figure 7C

5.6. Critical care ultrasonography of the kidney was also used to facilitate the measurement of changes in the renal length [1-LM].

5.6.1. Authors: Please upload the image from Figure 7D through the submission link together in a new .ai or .psd file without the D label: Video Editor: please emphasize dotted line and cross-hatch dotted line endpoints
6. Conclusion (said by authors on camera):
6.1. Iwan van der Horst: Performing a structured physical examination and multi-organ ultrasonography allows a proper investigation of important hemodynamic problems in critically ill patients.
6.2. Jacqueline Koeze: It is important to continuously inform the patient about what you are doing, even if he or she is sedated, to pay attention to the vital signs should anything change, and to immediately stop to give caregivers access as necessary.
6.3. Jacqueline Koeze: Following this procedure, other methods, like liver or spleen ultrasonography, can be performed to answer additional questions about organ perfusion. 
6.4. Thomas Kaufmann: Don't forget that in working with critically ill patients, isolation restrictions may be in place and, therefore, the hygiene of the researcher and the ultrasound machine is very important. 
6.5. Renske Wiersema: Using this method structurally with a team of enthusiastic researchers can help answer key questions regarding hemodynamic instability and ultrasonography.
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. 
Insert the filenames of all the media to be included into the video here.
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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