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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Does your protocol include detailed, step-by-step, descriptions of software usage?  YES
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 your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. Steps 3.1 to 3.7
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? We will use a mannequin for the video. This will ease the filming process.
E.  Will the filming need to take place in multiple locations? NO
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
(AUTHORS: Please memorize the interview statements prior to filming)

A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to visualize the peripheral perfusion of preterm infants on a microcirculatory level. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Hugo van Elteren: This method can help answer key questions about hemodynamic care of critically ill preterm infants.
1.2. Hugo van Elteren: The main advantage of this technique is that it is non-invasive and therefore causes limited burden to the young patient.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Rogier de Jonge: The implications of this technique extend toward early detection of sepsis, as previous research in adults indicates that microcirculation is altered when in a state of sepsis. 

1.4. Rogier de Jonge: Visual demonstration of this method is critical as the video steps are difficult to learn, and there is a need for standardization in the research field. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
(Authors: This section is only used when the introduced person has not given an interview statement. Since both are giving interview statements, it has been deleted.)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Erasmus MC-Sophia Children’s Hospital Institutional Review Board (IRB) in Rotterdam, the Netherlands.
Protocol (read by voice talent at JoVE):
2. Preparation of the Neonate 
2.1. Schedule the microcirculatory measurement so that it does not coincide with other procedures such as blood sampling [2.1.1-MED-over shoulder]. Perform this measurement after feeding to prevent infant agitation [2.1.2-MED]. 
2.1.1. Talent reading through a schedule of events for the experiment. 
2.1.2. Show parent just finishing up feeding the infant from a bottle. 
2.2. Ensure that a nurse or parent comforts the neonate during the examination, by using the principles of Newborn Individualized Development Care and Assessment Program [2.2.1-MED].
2.2.1. *Film as written
2.3. In order to obtain the best quality of images, have two individuals perform the procedure—one who holds the camera and is focused on the neonate, and the other who operates the computer and software [2.3.1-MED].

2.3.1. Show each individual, one holding the camera and the other operating the computer.

2.4. If the clinical condition of the neonate permits, place the neonate in a supine position, as performing microcirculatory imaging in a prone position would require more skill and patience [2.4.1-MED].
2.4.1. *Film as written
2.5. Finally, ensure that the body temperature of the preterm infant is within the appropriate range [2.5.1-MED-TXT].
2.5.1. *Film as written; TEXT: Temp: 36.5 – 37.5 oC
3. Microcirculatory Imaging (MI) Procedure
3.1. Begin by installing the device along the incubator [3.1.1-MED]. Ensure that the incubator is at the right height, such that it is in line with the camera operators’ arm [3.1.2-MED]. 
3.1.1. *Film as written
3.1.2. *Film as written
3.2. Put a clear disposable cap on the camera [3.2.1-CU], and then apply oil to the tip of the probe to help smoothen the contact between probe and skin [3.2.2-CU-TXT].
3.2.1. *Film as written
3.2.2. *Film as written.  TEXT: Oil, gel, or saline may be used.
3.3. Next, place the camera on the ventromedial side of the infants’ upper arm [3.3.1-MED].  To prevent focus artifacts, make sure the probe is perpendicular to the skin [3.3.2-CU].
3.3.1. *Film as written
3.3.2. *Film as written
3.4. To minimize the total length of the procedure, find the optimal depth of focus while searching for the location with the fewest artifacts [3.4.1-MED-over shoulder-TXT].

3.4.1. Talent finding the optimal depth of focus with the camera; TEXT: Depth of focus: Preterm (1 week old): 0–80 μm; Preterm (1-4 weeks old): 80–200 μm; In-term (birth): 80-160 μm.
3.5. Stabilize the probe to avoid movement artifacts by having the camera operator rest their elbow on the incubator window and wrist beside the neonate [3.5.1-MED]. 

3.5.1. *Film as written. 

3.6. Avoid pressure artifacts by only letting the camera have the slightest contact with the skin [3.6.1-CU].
3.6.1. *Film as written.  

3.7. Next, record videos for a minimum duration of 5 seconds [3.7.1-CU]. After a successful capture, move the camera to another spot on the upper arm. In total, capture 5-10 videos at 3-5 different locations, as some videos may not be usable for analysis [3.7.2-MED].

3.7.1. Talent presses the camera record button. 

3.7.2. Move from location to location, capturing video.

3.8. Finally, gently remove the gel from the skin with a small piece of gauze [3.8.1-CU].

3.8.1. *Film as written.  
4. Microcirculatory Imaging Analysis
4.1. First, crop the video if there is a significant movement that impedes analysis [4.1.1-MED-over shoulder].  Then, go to the ‘Tools’ section and click on ‘Editor’. Select the frame interval eligible for analysis and click the ‘Crop Video’ button [4.1.2-SCREEN].
4.1.1. Talent sitting at the computer and cropping the video.

4.1.2. *To be submitted by Author
4.2. Next, select the cropped video and stabilize it. Go to the ‘Tools’ section and click on ‘Analysis’. Then, click ‘Stabilize’ in order to perform the automatic analysis [4.2.1-SCREEN]. 

4.2.1. *To be submitted by Author
4.3. Now, select the stabilized video. Go to the ‘Analysis’ section and click “Detect’. Highlight the options for ‘Capillaries’ and ‘Vessels’ [4.3.1-SCREEN].
4.3.1. *To be submitted by Author
4.4. Finally, after detection, click the ‘CNA’ or the ‘De Backer’ button for a full microcirculatory report, which includes the most used outcome parameters such as total vessel density, perfused vessel density, and the proportion of perfused vessels [4.4.1-SCREEN]. 
4.4.1. *To be submitted by Author
4.5. As an alternative, export the videos offline to manually analyze on another computer by going to the ‘Tools’ section, and selecting ‘export’ and ‘AVA export’ [4.5.1-SCREEN].
4.5.1. *To be submitted by Author

5. Results: Microcirculatory Imaging of preterm infants
5.1. This protocol demonstrates the optimal approach for obtaining high-quality microcirculatory images in critically ill or preterm neonates [5.1.1-LM]. Here, transcutaneous images of an infant born at 24 weeks are shown at day 1 and day 28 after birth [5.1.2-LM].
5.1.1. Figure_1.tif and Figure_2.tif: Have images pop up side by side. Give a title over both images, “Preterm infant at 24 weeks gestational age”
5.1.2. Figure_1.tif and Figure_2.tif: Continue from 5.1.1 with labels. When day 1 is mentioned in the VO, label Fig. 1 with “Day 1”.  When day 28 is mentioned in the VO, label Fig. 2 with “Day 28”. 

5.2. Adequate focus depth is very important when acquiring microcirculatory images, as inadequate focus results in a loss of vessel visibility [5.2.1-LM].
5.2.1. Figure_3.tif: Have both images pop up side by side. Then, label the left portion “Inadequate” and the right portion “Adequate”. When ‘loss of vessel’ is mentioned in the VO, circle a vessel in red on the left image towards the center and in the same spot on the right image to indicate how clear the right image is. 

5.3. Furthermore, once standardized offline analysis is complete, other outcome parameters such as vessel density can be calculated [5.3.1-LM].
5.3.1. Figure_4.tif: Only show the vessel image, remove software components from screenshot.
6. Conclusion (said by authors on camera)
6.1. Hugo van Elteren: Once mastered, this technique can be done in several minutes if performed properly.

6.2. Hugo van Elteren: While attempting this procedure, it’s important to remember to avoid pressure and lanugo hair artifacts. Also, the video must be stable for at least 3 seconds.
6.3. Hugo van Elteren: After its development, this technique paved the way for researchers in the field of microcirculation to explore semi-quantitative hemodynamics of the small vessels in newborns.

6.4. Hugo van Elteren: After watching this video, you should have a good understanding of how to perform proper measurements to obtain high quality images of newborn microcirculation and limit the burden for the patient.  
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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 your media filenames 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 are included in the email accompanying the finalized script.
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