

[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 71122
Scriptwriter Name: Sri Lakshmi Priya
Project Page Link: https://review.jove.com/account/file-uploader?src=21692258

Title: Orthodontic Miniscrew Placement in Interradicular Regions using a Chairside Digital CAD-CAM Surgical Guide


Authors and Affiliations: 
Xinze Zhang1, Zhihui Wang2, Sizhe Fan3, Liu Keqi3, Zhang Zhaohao3, Yi Wang3, Xiaoyan Wang1 

1Beijing Tiantan Hospital, Capital Medical University
2Z Smile Orthodontics, Odessa
3Beijing Stomatological Hospital, Capital Medical University


☐   All author names and affiliations are correct (city/state/country information not included in video title page). 


Corresponding Authors: 
[bookmark: _Hlk25233958]Xiaoyan Wang 	wangxiaoyan@bjtth.org 


Email Addresses for All Authors: 
Xinze Zhang 		zxzlxx2003@163.com
Zhihui Wang		wzhsherlock@gmail.com 
Sizhe Fan 		lvyanly1808@163.com
Liu Keqi 		adam061620212021@163.com
Zhang Zhaohao 	904758379@qq.com
Yi Wang 		2558252118@qq.com
Xiaoyan Wang 	wangxiaoyan@bjtth.org 



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?  Enter Yes or 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?  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.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or 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. Enter Yes or 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.
Enter full author name, Enter author position

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:  22
Number of Shots:  44 

Interviews
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.
· 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 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 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 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?
1.4. 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.

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

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

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


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 Beijing Tiantan Hospital, Capital Medical University


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Digital Data Acquisition and Virtual Miniscrew Planning
Demonstrator: Click here to enter name of demonstrator(s) 

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, use an intraoral scanner to obtain complete maxillary digital dental models [1]. Ensure full-arch coverage and accurate capture of the interradicular regions [2].
2.1.1. WIDE: Talent positioning the intraoral scanner into the patient’s mouth. Videographer: Please obtain CU shot as well for this shot.
2.1.2. SCREEN: Display the intraoral scanning software as the three-dimensional maxillary model is generated in real time, showing complete arch coverage and detailed interradicular anatomy.
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=21692258
Videographer: Please film the computer screen as a back up

2.2. Using a cone beam computed tomography or CBCT (C-B-C-T) unit, acquire CBCT scans of the maxillofacial region [1]. Use a voxel size of 0.16 millimeters and a field of view of 8 by 8 centimeters to include the maxillary dentition and surrounding alveolar bone [2].
2.2.1. Talent positioning the subject in the CBCT unit and stabilizing the head before image acquisition.
2.2.2. SCREEN: Show the cone beam computed tomography acquisition settings with the voxel size set to 0.16 millimeters and the field of view set to 8 cm × 8 cm.
2.3. Set the imaging parameters according to the manufacturer's recommendations for orthodontic implant planning [1]. Ensure clear visualization of the alveolar bone and adjacent tooth roots [2].
2.3.1. SCREEN: Show the imaging parameter settings being adjusted according to the manufacturer's recommendations for orthodontic implant planning. 
2.3.2. SCREEN: Show multiplanar cone beam computed tomography images with clearly visible alveolar bone contours and adjacent tooth roots in the targeted region.
2.4. Import the digital dental models and CBCT data into the implant-planning software [1]. Generate a panoramic reconstruction from the CBCT dataset within the software [2].
2.4.1. SCREEN: Show the implant-planning software interface while the digital dental model and CBCT dataset are imported.
2.4.2. SCREEN: Show the panoramic reconstruction being generated in the software.
2.5. Perform initial registration by manually selecting 3 corresponding teeth on both the digital dental model and the CBCT panoramic view [1]. Place the selected teeth adjacent to the planned miniscrew insertion region [2] and include well-defined anatomical dental structures such as molar or premolar cusp tips and ridges [3].
2.5.1. SCREEN: Show the digital dental model and panoramic CBCT view displayed side by side while the first corresponding tooth is selected on both datasets.
2.5.2. SCREEN: Show additional corresponding teeth being selected adjacent to the planned miniscrew insertion site on both datasets.
2.5.3. SCREEN: Show the selected molar or premolar cusp tips and ridges used as anatomical reference landmarks.
2.6. After selecting the reference teeth, allow the software to automatically complete dataset superimposition and surface alignment [1]. Verify the registration accuracy in axial, coronal, and sagittal views before virtual miniscrew planning and repeat the registration process if visible mismatch or alignment discrepancies are identified [2].
2.6.1. SCREEN: Show the software automatically performing the superimposition process and aligning the digital dental model with the cone beam computed tomography dataset.
2.6.2. SCREEN: Show synchronized axial, coronal, and sagittal views with the superimposed datasets.

2.7. Determine miniscrew insertion sites according to the anatomical relationship between the alveolar bone morphology and adjacent tooth roots [1]. 
2.7.1. SCREEN: Show the registered CBCT and digital dental model datasets while the operator evaluates the interradicular bone anatomy.
2.8. Plan miniscrew placement 5 to 7 millimeters apical to the alveolar crest [1]. Position each miniscrew to maximize cortical bone engagement and avoid root proximity [2]. 
2.8.1. SCREEN: Show the alveolar crest and proposed miniscrew insertion region on cross-sectional views, with the insertion height being assessed.
2.8.2. SCREEN: Show a virtual miniscrew being positioned within the interradicular space, maintaining adequate distance from adjacent tooth roots and engaging the cortical bone.
2.9. Set the insertion angle at 30 degrees to 40 degrees relative to the long axis of the adjacent teeth according to established clinical guidelines [1]. 
2.9.1. SCREEN: Show the angle adjustment tool while the virtual miniscrew insertion angle is modified relative to the long axis of the adjacent teeth.

3. Fabrication of the Surgical Guide
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Design a tooth-supported surgical guide using computer-aided design software [1]. Incorporate retention arms and guide sleeves aligned with the planned insertion angulation [2].
3.1.1. SCREEN: Show the designing of the tooth-supported surgical guide in the computer-aided design software.
3.1.2. SCREEN: Show retention arms and guide sleeves being added and aligned with the planned miniscrew insertion angulation.
3.2. Design the guide sleeves to match a 2 millimeter insertion tool diameter [1].
3.2.1. SCREEN: Show the guide sleeve dimensions being defined to match a 2.0 millimeter insertion tool diameter.
3.3. Define the guide dimensions, supporting tooth locations, guide thickness, and inspection windows within the software to ensure intraoral stability and visualization [1].
3.3.1. SCREEN: Show the guide dimensions, supporting tooth locations, guide thickness, and inspection windows being defined in the software.
3.4. Verify passive seating and adequate support from the selected abutment teeth [1]. 	Comment by Lakshmi Priya: The steps are rearranged. Please review.
3.4.1. SCREEN: Show the surgical guide seated on the digital dental model while support from the selected abutment teeth is evaluated.
3.5. Using an in-office milling unit, mill the surgical guide chairside from a transparent biocompatible resin block [1]. Follow the manufacturer's milling parameters [2] and complete post-processing according to the resin instructions, including cleaning and light polymerization if required [3].
3.5.1. Talent placing the transparent biocompatible resin block into the in-office milling unit.
3.5.2. SCREEN: Show the milling parameters being selected in the milling unit software.
3.5.3. Talent cleaning the milled surgical guide and performing light polymerization.

4. Guided Orthodontic Miniscrew Placement
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Instruct the patient to rinse with 0.2% chlorhexidine solution for 60 seconds to achieve oral antisepsis before surgery [1].
4.1.1. Talent rinsing the mouth with 0.2% chlorhexidine solution.
4.2. Administer adequate local anesthesia prior to miniscrew insertion [1-TXT].
4.2.1. Talent administering local anesthesia to the patient. TXT: 2% lidocaine with 1:100,000 epinephrine 
4.3. Seat the surgical guide intraorally and verify complete seating and stability [1]. Confirm adaptation through the inspection windows [2]. Ensure that no visible gap greater than approximately 0.5 millimeters is present between the guide and the supporting tooth surface [3]. Apply gentle bilateral finger pressure to verify the absence of rocking or displacement before miniscrew insertion [4].
4.3.1. Talent seating the surgical guide intraorally.
4.3.2. Close-up of the inspection windows showing adaptation of the guide to the supporting teeth.
4.3.3. Close-up showing the interface between the guide and supporting tooth surfaces without visible gaps.
4.3.4. Talent applying bilateral finger pressure to assess guide stability.
4.4. If incomplete seating or instability is detected, remove the guide and inspect for scanning inaccuracies, fabrication defects, or occlusal interferences before proceeding [1].
4.4.1. Talent removing the surgical guide and inspecting it for factors affecting proper seating.
4.5. Using an implant motor, insert self-drilling miniscrews, measuring 1.4 millimeters in diameter and 8.0 millimeters in length [1]. Maintain the preplanned insertion trajectory and angulation during placement [2]. Perform insertion at a rotational speed of approximately 20 to 35 rpm under continuous saline irrigation [3]. Maintain insertion torque as recommended by the manufacturer to minimize excessive stress on cortical bone [4].
4.5.1. Talent positioning the implant motor and inserting the self-drilling miniscrews.
4.5.2. Close-up showing the miniscrew advancing through the guide sleeve.
4.5.3. Close-up showing saline irrigation during miniscrew insertion.
4.5.4. SCREEN: Show the implant motor display while insertion torque is monitored according to the manufacturer's recommendations.

5. Postoperative Assessment of Miniscrew Placement 
Demonstrator: Click here to enter name of demonstrator(s)	
5.1. Obtain postoperative CBCT scans using the same imaging parameters, voxel size, and field of view as the preoperative scan to ensure standardization and comparability [1].
5.1.1. Talent positioning the patient in the CBCT unit for postoperative image acquisition.
5.2. Import the postoperative CBCT data into the analysis software [1]. Superimpose the preoperative planning data with the postoperative imaging data using identical reference landmarks [2].
5.2.1. SCREEN: Show the postoperative CBCT dataset being imported into the analysis software.
5.2.2. SCREEN: Show the preoperative and postoperative datasets being superimposed using the selected reference landmarks.
5.3. Using the software's built-in analysis tools, measure angular deviation, entry-point deviation, and endpoint deviation between the planned and actual miniscrew positions [1]. Define entry-point deviation as the 3-dimensional linear distance between the coronal centers of the planned and placed miniscrews [2]. Define endpoint deviation as the 3-dimensional linear distance between the apical centers of the planned and placed miniscrews [3]. Define angular deviation as the 3-dimensional angle formed between the longitudinal axes of the planned and placed miniscrews [4]. Record linear deviations in millimeters and angular deviations in degrees [5].
5.3.1. SCREEN: Show the software analysis tools being used to compare the planned and actual miniscrew positions.
5.3.2. SCREEN: Show the coronal centers of the planned and placed miniscrews with the entry-point deviation measurement displayed.
5.3.3. SCREEN: Show the apical centers of the planned and placed miniscrews with the endpoint deviation measurement displayed.
5.3.4. SCREEN: Show the longitudinal axes of the planned and placed miniscrews with the angular deviation measurement displayed.
5.3.5. SCREEN: Show the final analysis panel displaying the recorded linear deviations in millimeters and angular deviations in degrees.
5.3.6. 

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: 135.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. All 12 orthodontic miniscrews were successfully placed using the digitally fabricated chairside surgical guide, and representative clinical images showed stable guide positioning during the procedure [1].
6.1.1. LAB MEDIA: Figure 2A. 
6.2. Representative clinical images demonstrated guided miniscrew insertion through the surgical guide [1].
6.2.1. LAB MEDIA: Figure 2B. 
6.3. Postoperative CBCT data were superimposed with the preoperative virtual planning models to evaluate placement accuracy [1].
6.3.1. LAB MEDIA: Figure 2D. 
6.4. The close spatial correspondence between the planned and placed miniscrews demonstrated accurate transfer of the virtual treatment plan to the clinical setting [1].
6.4.1. LAB MEDIA: Figure 2D. Video editor: Circle and highlight the area where the purple and blue miniscrew models closely overlap.
6.5. Quantitative accuracy measurements showed a mean entry-point deviation of 2.4 plus or minus 0.7 millimeters [1], with a range of 1.2 to 3.4 millimeters [2].
6.5.1. LAB MEDIA: Table 1. Video editor: Emphasize the value in the row “Mean” under the column “Entry Point Deviation (mm). 
6.5.2. LAB MEDIA: Table 1. Video editor: Emphasize the values in the row “Minimum” and “Maximum” under the column “Entry Point Deviation (mm). 
6.6. The mean endpoint deviation was 2.4 plus or minus 0.6 millimeters [1], with a range of 1.3 to 3.4 millimeters [2].
6.6.1. LAB MEDIA: Table 1. Video editor: Emphasize the value in the row “Mean” under the column “Endpoint Deviation (mm). 
6.6.2. LAB MEDIA: Table 1. Video editor: Emphasize the values in the row “Minimum” and “Maximum” under the column “Endpoint Deviation (mm). 
6.7. The mean angular deviation was 3.8 degrees plus or minus 2.3 degrees [1], with a range of 0.4 to 7.2 degrees [2].
6.7.1. LAB MEDIA: Table 1. Video editor: Emphasize the value in the row “Mean” under the column “Angular Deviation (°). 
6.7.2. LAB MEDIA: Table 1. Video editor: Emphasize the values in the row “Minimum” and “Maximum” under the column “Angular Deviation (°). 
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