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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
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.

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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:  36 (13 SC) 

Interviews 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 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.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: 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. Enter full 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.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full 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.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full 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 does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full 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.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full 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.

Ethics Title Card

This research has been approved by the Institutional Review Board of Seoul National University Dental Hospital 

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.
· The two-digit steps (e.g., 2.1., 2.2.) 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 you/your videographer will capture. 

2. SEM-Based Analysis of Fracture Morphology
Demonstrator: Click here to enter name of demonstrator(s)

2.1. To begin, retrieve the fractured mandibular reconstruction plates carefully to preserve the fracture surface [1]. Gently reduce the gross biological debris by rinsing each specimen with distilled water without mechanically scraping the fracture surface [2].

2.1.1. WIDE: Talent carefully handling the fractured plate and placing it on the work surface.
2.1.2. Talent rinsing the fractured plate with distilled water without scraping the fracture surface.

2.2. Place each plate specimen in a 15-milliliter conical tube containing sufficient 100% ethanol to fully immerse the specimen [1]. Place the closed tube in an ultrasonic bath and sonicate for 3 minutes at 37 kilohertz, 100 watts, and 37 degrees Celsius [2].

2.2.1. Talent placing the fractured plate into a 15-milliliter conical tube containing 100% ethanol.
2.2.2. Talent placing the closed tube into the ultrasonic bath for sonication.

2.3. Then, remove the specimen from the tube after sonication [1] and dry the specimen in a clean-air chamber [2]. Apply the same preparation procedure to all the clinical and reference specimens [3].

2.3.1. Talent removing the specimen from the conical tube after sonication.
2.3.2. Talent placing the specimen in the clean-air chamber for drying.
2.3.3. Talent placing the remaining clinical and reference specimens in the chamber for drying.


2.4. Examine both opposing fracture surfaces at low magnification whenever available [1]. Select the surface showing the visible peripheral and central fracture regions, minimal debris obscuring the morphological features, no prominent retrieval-related scratches or instrument marks, and no substantial crushing, bending, or post-fracture deformation [2]. 

2.4.1. SCOPE: Low-magnification view of both opposing fracture surfaces.
2.4.2. SCOPE: Fracture surface displaying the required morphological features and minimal damage.

2.5. Determine the anatomical orientation by matching the plate contour, screw-hole configuration, and fracture location with the operative records and panoramic radiographs [1]. Designate the bone-facing surface as the lingual aspect and the opposite surface as the buccal aspect [2]. Determine the superior and inferior directions from the plate position relative to the mandibular border [3]. Mark these directions and maintain the orientation during mounting [4].

2.5.1. Talent examining and comparing the plate contour, screw-hole configuration, and fracture location with the operative records. Authors: Are these viewed directly or under a microscope?
2.5.2. Talent pointing to the lingual aspect first and then the opposite surface, the buccal aspect. Authors: Please give verbal cues while shooting this step so that we can identify the correct surface for video assembly
2.5.3. Talent showing the superior and inferior directions from the plate position relative to the mandibular border.
2.5.4. Talent marking the anatomical orientation and maintaining it while mounting the specimen on the aluminum stub.

2.6. Mount the dried specimens on aluminum stubs using conductive carbon tape. Do not polish, grind, or apply a conductive metal coating to the fracture surfaces [1].

2.6.1. Talent mounting the dried specimen on an aluminum stub using conductive carbon tape. Authors: I have moved this step here to maintain the flow, please check if this is correct

2.7. Examine the mounted specimens using secondary electron imaging with a secondary electron detector at 80, 200, 400, and 1,000x magnification [1]. At approximately 80x magnification, confirm that the entire fracture surface, the peripheral margins, and the central rupture region are adequately visualized [2]. Identify the presumed crack-initiation region and the final overload zone before targeted imaging at 200 times, 400 times, and 1,000 times magnification [3].

2.7.1. Talent placing the mounted specimen using a secondary electron imaging system with a secondary electron detector.
2.7.2. SCREEN: Show the entire fracture surface, the peripheral margins, and the central rupture region at approximately 80 times magnification.
2.7.3. SCREEN: Show the presumed crack-initiation region and the final overload zone before targeted imaging.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: 


2.8. Set the accelerating voltage to 10 kilovolts, probe current to 0.1 nanoamperes, dwell time to 5 microseconds, and the working distance to 40 millimeters [1]. Acquire overview images at approximately 80x magnification [2]. Review each fracture surface systematically from the peripheral margin to the central rupture zone [3].

2.8.1. SCREEN: Setting the parameters.
2.8.2. SCREEN: Show overview image acquisition at approximately 80 times magnification.
2.8.3. SCREEN: Show the fracture surface from the peripheral margin to the central rupture zone.

2.9. Assess each fracture surface using the predefined morphological categories [1 and 2]. Classify the crack-propagation orientation as predominantly bucco-lingual, predominantly superior-inferior, mixed, or indeterminate [2].

2.9.1. SCREEN: Show the fracture surface. Video editor: Use split screen to show both 2.9.1 and 2.9.2
2.9.2. TEXT ON PLAIN BACKGROUND:
Morphological categories:
· Presumed crack-initiation margin
· Predominant crack-propagation axis
· Striation-like markings
· Beach-mark-like patterns
· Ductile tearing
· Brittle-appearing regions
· Presumed final overload zone 
2.9.3. SCREEN: Show the crack-propagation orientation.




3. Comparison of Clinical Fractures with Reference Fractures
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Use fresh reconstruction plates of the same system and nominal dimensions as the clinically retrieved plates to generate reference fractures [1]. Test one plate under bucco-lingual loading [2] and another plate under superior-inferior loading [3]. Mark the intended loading point on each plate in advance [4].

3.1.1. Talent showing unused reconstruction plates of the same system and nominal dimensions as the clinically retrieved plates.
3.1.2. Talent designating one plate for bucco-lingual loading.
3.1.3. Talent designating another plate for superior-inferior loading.
3.1.4. Talent marking the intended loading point on each plate.

3.2. Manually support each plate at locations corresponding to two holes away from the marked loading point on each side [1]. Apply loading manually at the marked location until a gross plate fracture occurs [2].

3.2.1. Talent manually supporting the plate at locations corresponding to two holes away from the marked loading point on each side.
3.2.2. Talent applying loading manually at the marked location until the plate fractures.


3.3. After cleaning the samples [1], mount them and image all reference specimens using the scanning electron microscopy procedures as demonstrated earlier [1].

3.3.1. Talent cleaning the reference sample.
3.3.2. Talent mounting the reference sample of the SEM unit and starting image acquisition.

3.4. Compare the clinical and reference fractures using the predefined features. Classify each clinical fracture as more similar to the bucco-lingual reference pattern, more similar to the superior-inferior reference pattern, mixed, or indeterminate [1].

3.4.1. SCREEN: Show the sample and reference images side by side and hover the cursor over the corresponding areas that need attention.



4. Assessment of Elemental Composition by Energy-Dispersive X-Ray Spectroscopy
Demonstrator: Click here to enter name of demonstrator(s)



4.1. Perform energy-dispersive X-ray spectroscopy during electron microscopy to assess the elemental composition and screen for evidence of corrosion-related degradation or contamination [1]. 

4.1.1. SCREEN: Opening the energy-dispersive X-ray spectroscopy software.

4.2. Acquire spectra at an accelerating voltage of 20 kilovolts and a working distance of 10 millimeters at 1,000x magnification [1]. Position a rectangular region of interest over a relatively flat portion of the fracture surface while avoiding the specimen edge and gross surface debris [2].

4.2.1. SCREEN: Show spectrum acquisition at 1,000 times magnification.
4.2.2. SCREEN: Show a rectangular region of interest positioned over a relatively flat portion of the fracture surface away from the specimen edge and gross surface debris.

4.3. Finally, quantify the elemental composition from the acquired spectrum [1] and report it as weight and atomic percentages [2].

4.3.1. SCREEN: Show elemental composition quantified from the acquired spectrum.
4.3.2. SCREEN: Show the elemental composition reported as weight percentage and atomic percentage.



Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· You/Your videographer does not have to record this section. 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: 205.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Scanning electron microscopy revealed site-associated differences in the fracture-surface morphology, with all the tested mandibular body-region fracture sites showing a [1] predominantly buccolingual orientation of the observed fracture-surface features [2].
5.1.1. LAB MEDIA: Figure 3.
5.1.2. LAB MEDIA: Figure 4. 

5.2. Striation-like markings and beach-mark-like patterns were observed at the buccal or lingual margins in the body-region fractures [1].
5.2.1. LAB MEDIA: Figure 3 and Figure 4. Authors: Can you please mark the area we need to focus on in one of the sample images?

5.3. As crack propagation advanced across the plate, the peripheral regions transitioned to a brittle fracture morphology [1].
5.3.1. LAB MEDIA: Figure 3 and Figure 4. Authors: Can you please mark the area we need to focus on in one of the sample images?

5.4. In the mandibular angle group, the fracture-surface features were predominantly oriented along the superior-inferior axis [1].
5.4.1. LAB MEDIA: Figure 5. 

5.5. The presumed crack-initiation region was located at the superior or inferior plate margin in 3 of 3 mandibular angle specimens [1].
5.5.1. LAB MEDIA: Figure 5. Authors: Can you please mark the area we need to focus on in one of the sample images?


5.6. Site-associated differences in fracture morphology were observed between the mandibular body [1] and mandibular angle groups [2].

5.6.1. LAB MEDIA: Table 2. Video editor: Highlight the rows having the word “body” in the "Anatomical fracture site" column
5.6.2. LAB MEDIA: Table 2. Video editor: Highlight the rows with the word “Angle” in the "Anatomical fracture site" column

5.7. Reference fractures produced under bucco-lingual loading showed crack initiation at the lateral plate margins and fracture-surface features oriented along the bucco-lingual axis [1].
5.7.1. LAB MEDIA: Figure 6A. 

5.8. Reference fractures produced under superior-inferior loading showed crack initiation at the superior or inferior plate margin and fracture-surface features oriented predominantly along the superior-inferior axis [1].
5.8.1. LAB MEDIA: Figure 6B.

5.9. Energy-dispersive X-ray spectroscopy demonstrated that titanium and oxygen accounted for the largest detected elemental proportions in the analyzed regions [1].
5.9.1. LAB MEDIA: Table 3. Video editor: Highlight the Titanium and Oxygen columns.

5.10. Small amounts of carbon were detected in 5 patients [1], and sodium was detected in 1 patient only [2].
5.10.1. LAB MEDIA: Table 3. Video editor: Highlight rows 3 to 7, where the Carbon column values are present.
5.10.2. LAB MEDIA: Table 3. Video editor: Highlight row 3 where the Sodium value is shown in the table.



[bookmark: _Hlk203166143]
Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 
 

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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