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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy? N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N



Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Dekel Shilo: This protocol facilitates the virtual treatment of patients with facial deformities and the creation of novel surgical guides and fixation plates for the operation [1].

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

REQUIRED: 
1.2. Adi Rachmiel: Advantages of this technique include full surgical control, the ability to plan osteotomies and fixation plates, a significantly reduced cost and operation duration, a superior performance, and highly accurate results [1].

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

OPTIONAL: 
1.3. Tal Capucha: This technique can be used with any surgical intervention that requires bony alterations, as it allows the creation of personalized surgical guides and fixation plates [1].

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

OPTIONAL: 
1.4. Dekel Shilo: We are currently using this protocol for research studies in rabbits using personalized scaffolds [1].

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

OPTIONAL: 
1.5. Adi Rachmiel: Although these programs are very user friendly, it can take time to master the computer assisted design process. Patience and practice will help with the learning process [1].

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

OPTIONAL: 
1.6. Tal Capucha: As the method is based on virtual planning, observing each stage of the process can be extremely helpful [1].

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


1.7. 

Protocol
2. Jaw Repositioning
2.1. To plan the jaw repositioning, load the patient facial bone computed tomography in the appropriate imaging software [1-TXT]. To enter the editing mode for future editing sessions, click 3D and Edit [2].
2.1.1. WIDE: Talent loading images into software, with monitor visible in frame TEXT: i.e., Dolphin
2.1.2. SCREEN: screenshot_1 (1): 01:20-01:35 Video Editor: please speed up

2.2. Use the orientation button to orient the 3D image [1] and use the build X-ray buttons to create a panoramic image [2].

2.2.1. SCREEN: screenshot_2 (1): 00:00-00:30 Video Editor: please speed up
2.2.2. SCREEN: screenshot_4: 00:00-00:37 Video Editor: please speed up

2.3. Open Tools, Orthognathic Surgical Planning, Start New Workup and position the segments within the panoramic image [1].

2.3.1. SCREEN: screenshot_5

2.4. Crop each segment to contain the area of the corresponding bone [1] and select the appropriate osteotomy for the patient, moving the yellow circles to mark the exact location of the osteotomy lines [2].

2.4.1. SCREEN: screenshot_4 (1): 00:00-00:36 Video Editor: please speed up
2.4.2. SCREEN: screenshot_5 (1): 00:02-00:32 Video Editor: please speed up

2.5. Then click on each location to mark the location for each landmark of interest [1].

2.5.1. SCREEN: screenshot_6 (1): 00:04-00:40 Video Editor: please speed up

2.6. To perform movements of bone segments, right-click and select Input Movements Using Keyboard to move the bone to the correct location [1].

2.6.1. SCREEN: screenshot_7 (1): 00:09-00:45 Video Editor: please speed up

2.7. To track the movement of key landmarks, click Treat Options and select Show Landmark Offset and Measurement Tables [1].

2.7.1. SCREEN: screenshot_8 (1): 00:00-00:10

2.8. Then use the slide bar the Export Segments in stl button to export the .stl files of the pre- and one in the post-operative stage bone positions [1].

2.8.1. SCREEN: screenshot_9 (1): 00:00-00:26 Video Editor: please speed up

3. Patient-Specific Fixation Plates and Surgical Guides Preparation

3.1. To prepare patient-specific fixation plates and surgical guides, import the .stil files showing the position of the upper jaw and midface following the osteotomy and the repositioning to the final position into the appropriate 3D design software program [1-TXT].

3.1.1. WIDE: Talent opening files, with monitor visible in frame TEXT: Geomagic Freeform

3.2. Under the Planes menu, select Create Plane and move the plane parallel to the bone where the plate will be placed [1].

3.2.1. SCREEN: screenshot_10: 00:03-00:37 Video Editor: please speed up

3.3. Use a circle shape from the Sketch menu to create a circle with a size appropriate for the screws to be used and create a 3-millimeter-diameter larger second circle around the previous circle to outline the fixation plate [2].

3.3.1. SCREEN: screenshot_11: 00:03-00:27 Video Editor: please speed up

3.4. Place copies of the circles over the screw positions [1].

3.4.1. SCREEN: screenshot_11: 00:27-00:58 Video Editor: please speed up

3.5. Under Curves, use the project sketch tool to select the circles that will be transferred from the plane to the bone [1].

3.5.1. SCREEN: screenshot_12: 00:08-00:20

3.6. To connect the outer circles for the outer border plate design, select the Split tool and define the part of the circle that will be removed to allow for connection to the adjacent circles [1].

3.6.1. SCREEN: screenshot_13: 00:10-00:37 Video Editor: please speed up

3.7.  Using the Select option, select the defined part of the circle and delete it [1].

3.7.1. SCREEN: screenshot_13: 00:38-00:54

3.8. Using the Draw Curve tool, connect the outer circles to create a continuous outer shape of the patient-specific plate [1].

3.8.1. SCREEN: screenshot_13: 00:55-01:20 Video Editor: please speed up

3.9. Before creating the fixation plate, right-click to duplicate and select Duplicate from the object list to the duplicate the upper jaw [1].

3.9.1. SCREEN: screenshot_14: 00:01-00:12

3.10. In the Detail Clay menu, select the Emboss with curve tool to modify the volume of the fixation plate based on the previously projected curves [1].

3.10.1. SCREEN: screenshot_15: 00:03-00:08

3.11. Select the outer shape curve and place the circle-shaped cursor inside on the surface of the shaped plate on the side to be embossed [1].

3.11.1. SCREEN: screenshot_15: 00:08-00:13

3.12. Set the parameters of the function, mainly the Distance, to control the thickness of the future fixation plate and separate the plate from the upper jaw [1].

3.12.1. SCREEN: screenshot_15: 00:13-00:28 

3.13. Right-click the original upper jaw and click Boolean, Remove from, and Upper Jaw with Plate [1].

3.13.1. SCREEN: screenshot_16: 00:07-00:13

3.14. To create the holes for the screws, select the circles to be cut [1] and, in the SubD Surfaces menu, select the wire cut SubD tool and the circles of interest [2] to create rods perpendicular to the plate in the size of the desired holes [3].

3.14.1. SCREEN: screenshot_17: 00:02-00:36 Video Editor: please speed up
3.14.2. SCREEN: screenshot_17: 00:37-01:03 Video Editor: please speed up
3.14.3. SCREEN: screenshot_17: 01:04-01:13

3.15. Then use Boolean and Remove from to select each the rod to be subtracted from the plate [1].

3.15.1. SCREEN: screenshot_18: 00:02-00:22 Video Editor: please speed up

3.16.  To create the guides, reposition the upper jaw to its original location but with the screw holes marked [1].

3.16.1. SCREEN: screenshot_19: 00:02-00:16

3.17. Under the Select/Move Clay menu, select Register Pieces and select “upper jaw post movement” for the Source and the “upper jaw and midface prior to the movement” for the Target [1].

3.17.1. SCREEN: screenshot_19: 00:23-00:30 TEXT: Use large number of fixed points on both objects for repositioning accuracy
3.18. [bookmark: _GoBack]Tal Capucha: It is essential to align the maxilla with the fixation plate holes to ensure that the surgical guide planning will be based on the correct position of the final holes [1].  

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

3.19. Then, based on newly positioned holes, create the surgical guides as demonstrated for the fixation plates [1].

3.19.1. SCREEN: screenshot_19: 00:37-00:48


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
n/a
B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.17.



Results
4. Results: Representative Facial Deformity Treatment

4.1. In these images, the retrognathic upper jaw and prognathic lower jaw of a 23-year-old female who suffered from condylar hyperplasia at a younger age [1] exhibiting the discrepancies between the jaws are shown [2].

4.1.1. LAB MEDIA: Figure 1A 
4.1.2. LAB MEDIA: Figure 1A Video Editor: please emphasize jaws in left image

4.2. In the frontal view, the severe asymmetry can be observed even more clearly [1].

4.2.1. LAB MEDIA: Figure 1A Video Editor: please add/emphasize yellow lines

4.3. Using imaging software as demonstrated, a surgical treatment plan based on the lateral cephalometric analysis could be performed [1].

4.3.1. LAB MEDIA: Supplemental Figures 2-4 Video Editor: please sequentially show Supplemental Figure 2, Supplemental Figure 3, and Supplemental Figure 4

4.4. The 3D .stl files were imported into the 3D design software in both pre- [1] and post-planned bony movement setups [2] to allow planning of the patient-specific fixation plate [3].

4.4.1. LAB MEDIA: Supplemental Figure 5A
4.4.2. LAB MEDIA: Supplemental Figure 5B
4.4.3. LAB MEDIA: Supplemental Figures 6-9 Video Editor: please sequentially show Supplemental Figure 6, Supplemental Figure 7, Supplemental Figure 8, Supplemental Figure 9

4.5. The surgical guide was then planned [1] and the plate could then be implanted via bimaxillary surgery, resulting in correction of the severe jaw asymmetry and discrepancies [2]. 

4.5.1. LAB MEDIA: Supplemental Figures 10 and 11 Video Editor: please sequentially show Supplemental Figure 10 and Supplemental Figure 11
4.5.2. LAB MEDIA: Figures 1A and 1B Video Editor: please show Figure 1A, then add Figure 1B and emphasize yellow lines in right Figure 1B image


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Adi Rachmiel: This method can be applied to almost any surgical bone for both the creation of surgical guides and the creation of fixation plates after ablation surgery or fracture treatment [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Dekel Shilo: This technique facilitates the creation of novel surgical guides and plates. For example, we have created fracture reduction guides for use in the operating room [1].

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



 2020, Journal of Visualized Experiments		Page 12 of 12
image1.png




