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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  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  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?   Yes (VUMC FPRS Outpatient Clinic, VUMC OR (Main Campus)
If Yes, how far apart are the locations? 10 miles

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. Yes



Current Protocol Length
Number of Steps:  21
Number of Shots:  46

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

Authors: The statements are edited for length and clarity. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Shiayin Yang: This protocol aims to assess whether augmented reality headsets aid in surgical decision planning for rhinoplasty. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research contexts or systems in which this protocol can be applied.
1.2. Shiayin Yang: This protocol applies to rhinoplasty and may extend broadly to other facial plastic and reconstructive surgeries. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:

Describe the most important consideration or challenge when performing this protocol.
1.3. Shiayin Yang:  Important considerations when performing this protocol include manual repositioning of the headset, cost, adoption of new technology, and troubleshooting potential malfunctions with the apparatus.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Are there any additional methods or analyses that can be performed following this procedure?
1.4. Shiayin Yang: Researchers can assess the utility of AR guided imaging in facial reconstruction procedures, and whether it could be implemented to aid in surgical planning and implementation.   
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Shiayin Yang:  Future multi-institutional studies could evaluate operative time, accuracy, aesthetic outcomes, and workflow efficiency, while assessing the technology’s utility in surgical planning and execution.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

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


Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

What value do you expect this video article to have for other researchers working in your field?
1.6. Shiayin Yang , Associate Professor at Vanderbilt University Medical Center: (authors will present their testimonial statements live)
1.6.1. [bookmark: _Hlk148697315]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

How does the video format of your article help you to share your work with the broader scientific community?
1.7. Shiayin Yang , Associate Professor at Vanderbilt University Medical Center: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 




Ethics Title Card
This research has been approved by the Institutional Review Board at Vanderbilt University Medical Center


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. Preoperative 3D Photo Capture and Morphing
Demonstrator: Shreeya Bahethi

2.1. To begin, set up and calibrate the three-dimensional facial imaging system according to the manufacturer’s instructions. [1]. Then launch the image acquisition software on the workstation [2]. 
2.1.1. WIDE: Talent sitting in front of the 3D facial imaging system and calibrating the the VECTRA 3D imaging hardware.
2.1.2. SCREEN: Opening the image acquisition software icon on the workstation screen.
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=21843233

2.2. Create a new patient record with unique identifiers and select facial capture mode [1]. Have the patient sit upright facing the camera with their head in the Frankfurt horizontal plane [2].
2.2.1. SCREEN: Creating a new patient record, entering patient identification data into the software interface and clicking the facial capture mode button.
2.2.2. Talent positioning the patient upright in front of the camera module. 

2.3. Next, align the patient's eyes as closely as possible within the green reference guides across all camera views and capture the image [1]. Verify that the acquired image is loaded into the rendering environment [2]. Then save and rename the file to distinguish it from the subsequently created morphed image [3].
2.3.1. SCREEN: Adjust overlay green reference lines over the patient's eyes in all three camera views and clicking the Capture button.
2.3.2. SCREEN: Showing the acquired 3D facial image loaded in the rendering environment.
2.3.3. SCREEN: File being saved and renamed. 

2.4. Select the rhinoplasty (rhy-no-plas-tee) morphing tool [1] to simulate the desired cosmetic result in consultation with the patient [2], then save the modified image as a separate file [3].
2.4.1. SCREEN: Selecting the Rhinoplasty morphing tool.
2.4.2. SCREEN: Adjusting the image to simulate the desired cosmetic result.
2.4.3. SCREEN: Saving the morphed model with a distinct filename.

3. 3D Model Export and Format Conversion 
Demonstrator: Shreeya Bahethi

3.1. On the patient home page, select the baseline preoperative image [1], then click the Export icon in the upper-left corner to open the 3D analysis environment [2].

3.1.1. SCREEN: Selecting the baseline preoperative 3D image on the patient home page
3.1.2. SCREEN: Clicking the Export icon in the upper-left toolbar to launch the 3D analysis viewport.
3.2. Select File from the top menu, click Export from the drop-down options, and export the preoperative image in OBJ (O-B-J) format [1].
3.2.1.  SCREEN: Navigating to File, then clicking on Export in the drop-down menu and choosing .obj format.	

3.3. Repeat the export procedure for the morphed cosmetic goal image, ensuring five distinct files are generated for each model, totaling 10 files in the patient folder [1].		
3.3.1. SCREEN: Exporting the morphed cosmetic image as an .obj file and opening the destination folder showing five files per model: one.obj, one mtl and three jpg files.    
3.4. Import the exported OBJ file into computer-aided design or CAD (C-A-D) software [1]. Export the model as a new .obj file into the same folder containing the associated .mtl (M-T-L) and .jpg (J-PEG) files [2]. Import the exported .obj file into an open-source 3D modeling software using the using the legacy .obj import option [3] then export the object in GLB (G-L-B) format [4].	
3.4.1. SCREEN: Importing the .obj file into CAD software. 
3.4.2. SCREEN: Exporting the .obj file into the 3D modeling software using the legacy.obj import option.
3.4.3. SCREEN: Importing the exported .obj file into open-source 3D modeling software using the legacy .obj import option.
3.4.4. SCREEN: Selecting the imported object and exporting it in .glb format.

3.5. During export, enable Selected Objects under Include, enable Apply Modifiers, disable Shape Keys and Animation under Mesh [1]. Leave all other export settings at their default values [2].
3.5.1. SCREEN: Checking ‘Selected Objects’ and ‘Apply Modifiers’ in the export configuration menu and unchecking ‘Shape Keys’ and Animation boxes while keeping default export settings.
3.5.2. SCREEN: Showing the remaining export settings unchanged from their default values.

3.6. If the exported file exceeds eleven megabytes, apply the Decimate modifier with a ratio between 0.05 and 0.2 to lower the file size [1].
3.6.1. SCREEN: Adding the Decimate modifier in the software modifier tab and sliding the decimation ratio setting between 0.05 and 0.2

3.7. After export, verify the final size by right clicking the file, selecting Properties, and confirming that the file size is between two and 10 megabytes [1].
3.7.1. SCREEN: Right-clicking the GLB file, opening Properties, and highlighting the final file size.
	
4. Hologram Cloud Management
Demonstrator: Shreeya Bahethi 

4.1. Log into the online hologram management platform [1], then select the Add icon, followed by New Patient, to create a new scan [2].
4.1.1. SCREEN: Logging into the online platform.	
4.1.2. SCREEN: Clicking the Add icon, then selecting New Patient 

4.2. Enter patient identification using the standardized date format [1] and select the patient sex [2]. Create a new case, assign a title to the case [3], then upload the corresponding hologram files [4]. Confirm the upload by selecting the checkbox next to the uploaded files [5]. 
4.2.1. SCREEN: Typing the patient identifier using the standard format (for example, YYYY-MM-DD_RHINOPLASTY) into the ID field.
4.2.2. SCREEN: Selecting the patient's sex.
4.2.3. SCREEN: Clicking Create New Case and entering the case title.
4.2.4. SCREEN: Selecting the corresponding patient hologram files to upload.
4.2.5. SCREEN: Reviewing the uploaded file list and clicking the confirmation checkbox next to each uploaded hologram file.

5. Head-Mounted Display Setup and Calibration for Intraoperative Visualization

Demonstrator: Shiayin Yang
5.1. Open the hologram viewing application on the Head-Mounted Display or HMD (H-M-D) [1], log in and open the appropriate patient folder using the randomized patient name [2].
5.1.1. SCREEN: Launching the hologram viewing application within the head-mounted display interface.
5.1.2. SCREEN: Logging into the application and selecting the target folder from the patient list.
5.2. Select the preoperative hologram file once and wait until the file indicator turns blue [1], then locate the hologram in the field of view [2].
5.2.1. SCREEN: Single-clicking the preoperative hologram file and waiting for the loading indicator to turn blue. 
5.2.2. SCREEN: Locating the loaded 3D hologram in the visual field, typically appearing on the right.

5.3. Select the morphed cosmetic goal hologram and wait for it to load [1], then verify the orientation and scale fidelity of both holograms [2].
5.3.1. SCREEN: Selecting the morphed target hologram file.
5.3.2. SCREEN: Showing both holograms and verifying their orientation and scale.

5.4. Pinch the thumb and index finger together to resize, reposition, and rotate the holograms as needed [1]. Use two-handed manipulation when necessary to reposition the holograms [2]. 
5.4.1. Talent using a pinch gesture to resize, reposition, and rotate the holograms.
5.4.2. Talent using two-handed manipulation to reposition the holograms.

5.5. Verify that both holograms remain fixed in their desired orientation, scale, and location after positioning [1]. 
5.5.1. SCREEN: Showing both holograms remaining fixed in their positioned orientation, scale, and location.

5.6. Before surgery, load the preoperative and morphed holograms into the hologram viewing application [1] and position them within the augmented reality environment [2].
5.6.1. SCREEN: Opening the hologram viewing application and loading the patient holograms.
5.6.2. SCREEN: Positioning the preoperative and morphed holograms in the augmented reality environment.

5.7. Verify hologram manipulation, resizing, and overall system functionality before the procedure [1]. Leave the holograms open for immediate access when the HMD is worn during surgery [2]. Calibrate the HMD to the surgeon’s eyes before the procedure [3].
5.7.1. Talent repositioning and resizing the holograms to verify proper system functionality.
5.7.2. Talent viewing the preoperative and morphed cosmetic goal holograms through the HMD.
5.7.3. Talent completing eye and hand calibration on the head-mounted display. 

6. Intraoperative Use of the Head-Mounted Display

Demonstrator: Shiayin Yang 
6.1. Wear the HMD at the beginning of the procedure to review the preoperative and morphed holograms during surgical planning [1]. Use the HMD during cosmetic modification of the nose as needed [2]. After closure of all incisions, wear the HMD again to compare the patient’s nose with the morphed cosmetic goal [3].
6.1.1. Talent wearing the HMD and viewing the preoperative and morphed holograms during surgical planning.
6.1.2. Talent wearing the HMD during cosmetic modification of the nose.
6.1.3. Talent wearing the HMD after closure of the incisions and comparing the patient’s nose with the morphed cosmetic goal.

NOTE: No representative outcome of the protocol is provided in this article. The article describes a technical workflow for integrating augmented reality into cosmetic rhinoplasty, and the procedural steps are demonstrated within the protocol section.
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