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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., 3.5.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1.
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!)  

1.1. Kai Zhu: This method can help answer key questions in the complex aortic anomaly field about Kommerell’s diverticulum.
1.2. Kai Zhu: The main advantage of this technique is that 3D printed models can reduce the risk of unpredictable tissue injury during a complex aortic surgery.
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)
1.3. Procedures human subjects have been approved by the Ethics Committee of Zhongshan Hospital affiliated to Fudan University.
Protocol: (read by voice talent at JoVE)
2. Region of Interest (ROI) Segmentation
2.1. For the segmentation of a region of interest, import all of the computed tomography angiography images into the software in a DICOM (die-com) format [1-WIDE-TXT] and double-click to open the patient case within the case library [2-SCREEN].
2.1.1. Talent importing images, with monitor visible in frame [TEXT: Digital Imaging and Communications in Medicine (DICOM) image resolution: 512 × 512 pixels; slice thickness 1 mm]
2.1.2. *To be provided by Authors: Patient case being double clicked and opened
2.2. Select the DICOM series and click “Model Recon” to open the model reconstruction page [1-SCREEN].
2.2.1. *To be provided by Authors: Series being selected, then Model Recon being clicked
2.3. Have an engineer and a team of cardiac surgeons review the DICOM formatted raw data to identify key anatomic features and regions of interest [1-MED].
2.3.1. Other Talents reviewing images, with computer visible in frame 
2.4. To segment the region, click “Threshold Segmentation” and adjust the threshold range for the vascular mask [1-SCREEN].
2.4.1. *To be provided by Authors: Threshold Segmentation being clicked, then threshold being adjusted

2.5. Click “Confirm” to generate the vascular mask within the object list and click “Recon” to reconstruct the 3D vascular mask within the 3D viewer [1-SCREEN].
2.5.1. *To be provided by Authors: Confirm being clicked/mask being generated, then Recon being clicked/3D mask being generated

2.6. Click “Threshold Segmentation” again and adjust the threshold range for the trachea mask [1-SCREEN].
2.6.1. *To be provided by Authors: Threshold segmentation being clicked, then threshold range being adjusted

2.7. Click “Marquee Segmentation” to limit the region of interest to the mediastinum and the lung and click “Mask Edit” to erase the connection between the trachea and the lung [1-SCREEN].
2.7.1. *To be provided by Authors: Marquee segmentation being clicked, then Mask Edit being clicked/connection between trachea and lung being erased

2.8. Click “Region Grow” and click any point of the mask in any one of the 2D viewers to select a seed [1-SCREEN].
2.8.1. *To be provided by Authors: Region Grow being clicked, then point being clicked

2.9. Confirm that the region grows as result and that the trachea mask will show in the object list [1-SCREEN].
2.9.1. *To be provided by Authors: Shot of growing region and trachea mask in object list
2.10. Then click “Recon” to reconstruct the 3D trachea in the 3D viewer and save the region of interest as a mask [1-SCREEN].
2.10.1.  *To be provided by Authors: Recon being clicked and trachea being reconstructed, then ROI being saved as mask 

3. ROI 3D Model Reconstruction, Printing, and Pre- and Intraoperative Review
3.1. For 3D reconstruction of the region of interest, click “Export” to export the 3D model as a standard triangle language file [1-WIDE] and position the model on the center of the building platform [2-SCREEN].
3.1.1. Talent clicking export, with monitor visible in frame

3.1.2. *To be provided by Authors: Model being position on building platform
3.2. Align the tangent of the vessel centerline at its extremity so that it is parallel to the Z-axis of the platform. Supports will be automatically generated to the overhangs [1-SCREEN].

3.2.1. *To be provided by Authors: Tangent being aligned, then supports appearing 

3.3. Click “Slice” and “Save” [1-SCREEN] and set the appropriate 3D printing parameters on a stereolithographic printer [2-MED-TXT].

3.3.1. *To be provided by Authors: Slice and Save being clicked
3.3.2. Talent setting parameters (TEXT: i.e. 1-mm slice distance, 512 x 512-pixel resolution, 0.1-mm building layer thickness, 0.1-mm laser spot diameter)
3.4. After printing, scan the contours [1-CU] sliced by the software with 405-nm ultraviolet light to harden the photosensitive resin at a 3 meter/second scan rate [2-CU]. 
3.4.1. Shot of model being printed

3.4.2. Contours being scanned
3.5. Then, before the surgery, have the surgeons use the 3D-printed model to make detailed and accurate surgical plans for the patient from which the 3D model was generated [1-MED-TXT].
3.5.1. Talent reviewing model 
4. Results: Representative Computed Tomography (CT) Angiography Image Processing 
4.1. Using images from the coronal plane [1-LM], the transverse plane [2-LM], and the sagittal plane [3-LM], the computed tomography angiography image can be reconstructed into a 3D model as demonstrated [4-LM].

4.1.1. Authors: please upload the images from figure 2 through the submission link together in a new .ai or .psd file without the A-D labels: Video Editor: please emphasize top left image

4.1.2. Figure 2: Video Editor: please emphasize top right image

4.1.3. Figure 2: Video Editor: please emphasize bottom left image

4.1.4. Figure 2: Video Editor: please emphasize bottom right image

4.2. In these images, the anatomic relationship between the aorta [1-LM] and the trachea along the Y-axis can be observed [2-LM].
4.2.1. Authors: please upload the images from Figure 3 through the submission link together in a new .ai or .psd file without the A-D labels: Video Editor: please emphasize yellow tissue in at least one image
4.2.2. Figure 3: Video Editor: please emphasize red tissue in at least one image
5. Conclusion (said by authors on camera):
5.1. Kai Zhu: After its development, this technique paved the way for researchers in the field of 3D-printing to explore vascular anomaly in aortic surgery.
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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