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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  NO  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No YES
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. NO  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Marcus Allen Crayton, Howard University Hospital Second Author
Ermina Lee, Medical Research Scholars Program Student, National Institute of Dental and Craniofacial Research


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 16
Number of Shots:34 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Ermina Lee:  Our protocol provides a methodology for the conduction of a semi-automated, high-accuracy and high reproducibility 3D volumetric change assessment using facial surface imaging.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Ermina Lee: 3D imaging enables quantitative and comprehensive assessment of craniofacial morphology, growth and development, and pathology, surpassing the limitations of traditional 2D techniques. 
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Ermina Lee: Prior facial soft tissue assessment methods require extensive training in specialized image analysis software, multiple imaging modalities and software, or extensive landmarking. We present here a straightforward approach that does not require expertise in the field of image analysis.
How will your findings advance research in your field?
1.8. Ermina Lee: This is a practical guide for clinical assessment and research evaluating the impact of therapeutic interventions on facial aesthetics and soft tissues. This type of assessment is applicable to fields of dentistry, and particularly fixed and removable prosthodontics, orthodontics, and orthognathic surgery.

What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
What questions will future research focus on?
1.10. Ermina Lee: This methodology is expected to be used in the future for the deeper understanding of soft tissue response to different treatment modalities. This knowledge will enable customized treatment approaches and the optimization of treatment results. 


Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card

This research has been approved by the Institutional Review Board (IRB) at the National Institutes of Health.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Baseline Facial Image Registration to the 3D Axis Grid
Demonstrator: Ermina Lee 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, open the 3D facial photograph on the imaging software [1]. Texture-only images were used to protect the identity of the subject. Show the axis grids in the viewport [2]. Click Snap View to square the image to the nearest ninety‑degree frontal view [3].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21107268
2.1.1. WIDE: Talent opening the image on the imaging software. 
AUTHORS: Please note that JoVE requires the opening shot to be a wide, non-screen capture. This shot was added specifically to meet that requirement
2.1.2. SCREEN: Show the full software viewport with axis grids overlaid.
2.1.3. SCREEN: Click the Snap View button, viewport snapping to frontal orientation.
2.2. From the left‑side menu, select Spin Active Surfaces icon and rotate the image until it is evenly bisected by the vertical Y axis [1]. Now, use the Paint Area Selection tool and drag the brush across the frontal surface of the image to highlight the face [2].
2.2.1. SCREEN: Navigate to the left menu, click the cube icon then rotate image until it is evenly bisected by Y axis. 
2.2.2. SCREEN: The Paint Area Selection tool is being used and dragged over the frontal surface.
2.3. Once the region is selected, click Find Symmetry to automatically align the image along the vertical axis through its center [1]. Use Clear Area to deselect the region after selection [2].
2.3.1. SCREEN: Click the Find Symmetry button and align image to vertical axis. 
2.3.2. SCREEN: Clear Area tool is being used to deselect the painted region disappearing.
2.4. To correct image rotation and establish front‑to‑back orientation for registration, begin by displaying the image in two viewports [1]. Use the Spin tool and Snap function in one viewport to obtain a lateral view [2].
2.4.1. SCREEN: Switch from one viewport to a dual‑viewport layout.
2.4.2. SCREEN: Select the Spin tool, apply Snap, and the rotate the model to lateral orientation.
2.5. In the lateral viewport, use Roll Active Surfaces to adjust the image so the head is aligned vertically with the grid [1], then use Pan Active Surfaces to center the image on the main vertical axis [2]. Save the registered image [3].
2.5.1. SCREEN: Roll Active Surfaces is being activated and the model is being rotated till head is vertical.
2.5.2. SCREEN: Pan Active Surfaces is being used to move the model to center the vertical axis.
2.5.3. SCREEN: The image is being saved. 
3. Landmark Annotation, Region Selection, and Registration of Subsequent Images for Volume Measurement
Demonstrator: Ermina Lee 

3.1. To annotate landmarks. Use the Landmark option from the left side menu [1].
3.1.1. SCREEN: Click the Landmark menu item.
3.2. Annotate the Medial canthus or Endocanthion bilaterally. Place the left first, then the right, verifying correct placement in the frontal view [1]. Then annotate Lateral canthus or Exocanthion bilaterally in the same order, verifying in frontal view [2]. Annotate Glabella by finding the most anterior midpoint on soft tissue contour, mark in right and left profile views and verify midline in frontal view [3]. The sequence of landmark annotations should be the same for each image. Landmarks can be more accurately annotated on coloured surface images. 
3.2.1. SCREEN: Placing of all the landmarks. (the order does not matter) on the left endocanthion point then the right. 
3.2.2. SCREEN: Place the landmarks for the lateral canthus and verify in the frontal view. 
3.2.3. SCREEN: The most anterior midpoint on the soft tissue contour is being found and marked in left and right view. Then the midline is being seen in the frontal view. 
3.3. Save the landmarked image [1].
3.3.1. SCREEN: The landmarked image is being saved.
3.4. Next, in the frontal view, select Pick Multiple Points for Closed Loop and place points along the perimeter of the region of interest [1]. After finishing the loop, select Add to Area [2]. Then use the Paint Area tool to refine selection if as needed [3-TXT].
3.4.1. SCREEN:  The Pick Multiple Points for Closed Loop tool is being selected and points are being placed around the perimeter.
3.4.2. SCREEN: Click Add to Area.
3.4.3. SCREEN:  The Paint Area tool is being used to refine selection.  TXT: Repeat in lateral and submental views
3.5. Once satisfied, use Copy Area to create a mask [1]. Apply Closed Surface Volume tool to measure the total volume within the region of interest [2]. Save the image mask [3].
3.5.1. SCREEN:  Copy Area is being used to create a mask. 
3.5.2. SCREEN:  Closed Surface Volume is being used to measure the total volume within the ROI.
3.5.3. SCREEN:  The image mask is being saved. 
3.6. Now, open both the baseline image and the subsequent image to be registered or registration image [1]. Select the 2 Side‑by‑Side viewport view with synchronization toggled off [2].
3.6.1. SCREEN:  Dual images loading side by side.
3.6.2. SCREEN:  The Side‑by‑Side layout is being selected then the sync is being toggled off.
3.7. Use the Spin tool to manually rotate the registration new image until its orientation closely matches the baseline image [1]. Place the landmarks in the same sequence as before [2].
3.7.1. SCREEN:  The new image is being rotated using the Spin tool.
3.7.2. SCREEN:  Place landmarks on new image in same order.
3.8. Select Register Surfaces then move the registration surface image to fit the surface baseline using landmarks with corresponding names [1].
3.8.1. SCREEN:  Register Surfaces is being selected then the registration surface image is being use to fit baseline. 
3.9. Switch to a single viewport and check registration using the Color Surface by Distance tool [1]. Select  color whole of  and choose the registration image from the “this surface” options and the baseline image from the “by the distance to this surface” options. surface baseline by the distance to the surface image Click on "Calculate distances" to generate a distance-based color heat-map. [2]. 
3.9.1. SCREEN:  Single viewport is being switched. to Tthen the Color Surface by Distance option is being selected. 
3.9.2. SCREEN:   The color whole of option is being selected and the registration image from the “this surface” options and the baseline image from the “by the distance to this surface” options are selected. the surface baseline is being chosen by the distance to the surface image. 
3.10. Return to two viewports, toggle off the synchronisation, and hide the registration image. Uuse Project Selected Area to highlight the corresponding region from baseline onto the registration second image [1]. From the Area menu select Hide to hide the selected area from the baseline image. Click on the registration image and then select the Between Two Surfaces option from the Measure Volume options.  Use Copy Area to create a mask isolating the region of interest [2].
3.10.1. SCREEN:   The two viewport layout is being switched to, synchronization is toggled off, and then Project Selected Area is being used to highlight the corresponding region from baseline onto registration second image. 
3.10.2. SCREEN:   Deselect the registration image icon.
3.10.3. Select the Reverse surface color from the Preferences menu	Comment by Almpani, Konstantinia (NIH/NIDCR) [E]: This step was added to provide more options to authors regarding the color options.
3.10.4. From the "Area" menu select "Hide" to hide the selected area from the baseline image. Click on the registration image and then select the "Between Two Surfaces (different object)" option from the "Volume" options under the "Measure" menu.	Comment by Almpani, Konstantinia (NIH/NIDCR) [E]: This step was added to clarify process.
3.10.5. Copy Area is being used to create a mask isolating the region of interest.
3.11. Return to one viewport view and hide the registration image. Select the +/- Volumes option from the Surface menu and then measure the volume between the two selected areas by using the Volume Of Closed Surface option from the Measure menu. The results can be found in the Log area at the bottom of the window.Then use the Closed Surface Volume tool to measure the volume within the masked region [1]. Save the registered image with volume annotation [2].
3.11.1. SCREEN:   Click on one viewport view and hide the registration image. Select the "+/- Volumes" option from the "Surface" menu
Measure the volume between the two selected areas by using the "Of Closed Surface" option from the "Volume" options in the "Measure" menu. The results can be found in the "Log" area at the bottom of the window.Closed Surface Volume is being used to measure the volume within the masked region. 
3.11.2. SCREEN:   The registered image is being saved.
3.11.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 66
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Baseline three-dimensional facial images were acquired one year after surgery and registered using anatomical landmarks including the bilateral medial and lateral canthi and the glabella [1]. Postoperative images captured one week after surgery were registered to the same axis grid, with the baseline region of interest projected onto them [2].
4.1.1. LAB MEDIA: Figure 1. Video editor: Please highlight Image A
4.1.2. LAB MEDIA: Figure 1 Video editor: Please highlight Image B
4.2. Baseline and postoperative images were superimposed to verify the accuracy of alignment [1]. Volumetric masks from both time points were generated based on the region of interest and used to calculate the volume in cubic millimetersmillimetres [2].
4.2.1. LAB MEDIA: Figure 1 Video editor: Please highlight Image C
4.2.2. LAB MEDIA: Figure 1 Video editor: Please highlight Image D
4.3. A heat map was produced to compare volume differences between the masks, showing increased volume in blue and green and decreased volume in yellow and orange [1].
4.3.1. LAB MEDIA: Figure 1 Video editor: Please highlight Image E
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