[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 72926
Scriptwriter Name: Vipasha Sharma
Project Page Link: https://review.jove.com/account/file-uploader?src=22242478 

Title: A Surgical Protocol for Infraorbital Nerve Chronic Constriction Injury in Mice

Authors and Affiliations: 
Lauren F. Cook1,2*, Minghan Hu1,2*, Kenneth M. Yamada2, Ashok B. Kulkarni1

1Functional Genomics Section, National Institute of Dental and Craniofacial Research, National Institutes of Health,
2Cell Biology Section, National Institute of Dental and Craniofacial Research, National Institutes of Health

*These authors contributed equally


Corresponding Authors: 
[bookmark: _Hlk25233958]Kenneth M. Yamada                         kenneth.yamada@nih.gov 
Ashok B. Kulkarni                                  ashok.kulkarni@nih.gov 


Email Addresses for All Authors: 

lauren.cook@nih.gov 
minghan.hu@nih.gov 
kenneth.yamada@nih.gov 
ashok.kulkarni@nih.gov 




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?  Yes
If Yes, can you record movies/images using your own microscope camera?
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.
Nikon SMZ1500 stereomicroscope
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.).
3.3.1, 4.1.1, 4.1.2, 4.1.3, 4.2.1, 4.2.2, 5.1.3

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the 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



Current Protocol Length
Number of Steps: 13
Number of Shots: 25 

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


Authors: Statements have been 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. Lauren Cook:  Our research focuses on using infraorbital nerve chronic constriction injury to model trigeminal neuropathic pain in mice.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Lauren Cook: This protocol addresses technical variability in existing methods by standardizing nerve exposure, ligature placement, and the degree of constriction during surgery.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Lauren Cook: This protocol allows researchers to reproducibly model trigeminal neuropathic pain and evaluate behavioral, histological, and molecular outcomes.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Lauren Cook: The most important consideration is maintaining precise ligature tension to constrict the nerve without causing excessive compression.
1.4.1. 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.

Ethics Title Card
This research has been approved by the National Institute of Dental and Craniofacial Research Institutional Animal Care.


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Surgical Site Preparation
Demonstrator: Lauren Cook and Advait Limaye. Lauren Cook will demonstrate the surgical site preparation, and Advait Limaye will demonstrate the ketoprofen injection in shot 2.3.2.

2.1. To begin, place the anesthetized mouse for surgical site preparation [1-TXT]. Apply an ophthalmic ointment to both eyes to prevent corneal desiccation [2].
2.1.1. WIDE: Talent placing the anesthetized mouse for surgical site preparation TXT: Anesthesia: 100 mg/kg Ketamine+ 10 mg/kg Xylazine
Injection volume: 10 mL/kg body weight 
2.1.2. Talent applying an ophthalmic ointment to both eyes

2.2. Apply a depilatory cream over the whisker pad for approximately 30 seconds to remove the fur [1]. Then, thoroughly remove the residual cream using a moistened sterile gauze, avoiding prolonged contact to prevent irritation or tissue damage [2]. 
2.2.1. Talent applying a depilatory cream over the whisker pad
2.2.2. Talent removing the residual depilatory cream using a moistened sterile gauze

2.3. If necessary, trim the vibrissae to improve visualization of the surgical field while minimizing disruption of the surrounding tissue [1]. Administer ketoprofen at 5 milligrams per kilogram by subcutaneous injection [2-TXT].
2.3.1. Talent trimming the vibrissae to improve visualization of the surgical field
2.3.2. Talent administering 5 mg/Kg of ketoprofen subcutaneously

2.4. Disinfect the surgical site using 3 alternating applications of povidone-iodine and 70 % ethanol, beginning with povidone-iodine and ending with ethanol [1]. Transfer the mouse to the prepared surgical area and place it on a heated surgical surface [2].
2.4.1. Talent disinfecting the surgical site with 3 alternating applications of povidone-iodine and 70 percent ethanol
2.4.2. Talent transferring the mouse to the prepared surgical area and placing it on a heated surgical surface

3. Incision and Infraorbital Nerve Exposure
Demonstrator: Lauren Cook 

3.1. Position the mouse in lateral recumbency with the surgical site accessible [1]. Using fine surgical scissors, make an approximately 3-millimeter skin incision immediately dorsal to the caudal whisker pad overlying the maxillary bone [2].
3.1.1. Talent positioning the mouse in lateral recumbency with the surgical site accessible
3.1.2. CU: Talent making an approximately 3-millimeter skin incision 

3.2. Insert the tips of fine forceps into the incision and direct them toward the corner of the mouth to access the infraorbital nerve [1]. Using the forceps, gently separate the overlying muscle and connective tissue until the main trunk of the infraorbital nerve is exposed between its exit from the skull and its distal branching toward the whisker pad [2].
3.2.1. Talent inserting the tips of the fine forceps into the incision and directing them toward the corner of the mouth
3.2.2. Talent gently separating the overlying muscle and connective tissue to expose the main trunk of the infraorbital nerve

3.3. Confirm the infraorbital nerve as a whitish to semi-translucent, cord-like structure with multiple small distal branches extending toward the whisker pad [1].
3.3.1. SCOPE: Shot of the infraorbital nerve as a whitish to semi-translucent, cord-like structure with multiple small distal branches 

4. Infraorbital Nerve Isolation and Chronic Constriction Injury
Demonstrator: Lauren Cook 
4.1. Under approximately 2.3× to 4.0× magnification, gently isolate the infraorbital nerve using fine forceps, avoiding injury to the surrounding connective tissue and nearby facial nerve branches [1]. Using fine forceps and curved forceps, pass a 7-0 (Seven-oh) silk ligature around the infraorbital nerve [2]. Using a two-instrument technique, hold one end of the suture with one forceps, wrap the opposite end once around the second forceps, grasp the free end, and pull it through the loop to form the first throw [3].
4.1.1. SCOPE: Talent gently isolating the infraorbital nerve using fine forceps
4.1.2. SCOPE: Talent passing a 7-0 silk ligature around the infraorbital nerve using fine forceps and curved forceps
4.1.3. SCOPE: Talent forming the first throw of the ligature using the two-instrument technique

4.2. Tighten the first throw gradually while observing the nerve under magnification until a mild, controlled indentation is visible without blanching, discoloration, complete occlusion, or transection [1]. Repeat the instrument-tying maneuver in the opposite direction to form the second throw and complete the square knot for a total of 2 throws, leaving the ligature permanently in place after wound closure [2]. 
4.2.1. SCOPE: Talent tightening the first throw gradually
4.2.2. SCOPE: Talent forming the second throw of the ligature using the two-instrument technique in the opposite direction

5. Sham Procedure and Wound Closure
Demonstrator: Lauren Cook 
5.1. For sham surgery, perform the same exposure [1] and isolation of the infraorbital nerve without ligating or transecting the nerve [2]. Gently reposition the nerve in its original anatomical position [3].
5.1.1.   Reuse 3.2.2.
5.1.2. Reuse 4.1.1.
5.1.3. SCOPE: Talent gently repositioning the nerve to its original anatomical position

5.2. Using curved forceps, approximate the wound edges [1] and apply a small amount of tissue adhesive to the skin incision [2]. Maintain apposition of the wound edges for approximately 30 seconds, or until the adhesive has fully set [3]. Throughout the procedure, acquire representative images to document nerve exposure, ligation, and wound closure [4].
5.2.1. Talent approximating the wound edges using curved forceps
5.2.2. Talent applying a small amount of tissue adhesive to the skin incision
5.2.3. Talent maintaining apposition of the wound edges until the tissue adhesive has fully set
5.2.4. Talent acquiring the images


Results

6. Results 

6.1. The representative surgical field showed the infraorbital nerve [1] and the adjacent buccal and marginal mandibular nerve branches [2]. Before ligation, the infraorbital nerve was exposed [3].
6.1.1. LAB MEDIA: Figure 1C. Video editor: Please highlight the structure labeled “1”
6.1.2. LAB MEDIA: Figure 1C. Video editor: Please highlight the structures labeled “2” and “3”
6.1.3. LAB MEDIA: Figure 1D. Video editor: Please highlight the area indicated by the arrow labeled “IoN”
6.2. Following ligation, the infraorbital nerve showed reduced diameter while remaining intact, without blanching, discoloration, occlusion, or visible transection [1]. Following wound closure with tissue adhesive, proper apposition of the wound edges was maintained without evidence of dehiscence or excessive tissue disruption [2].
6.2.1. LAB MEDIA: Figure 1E. Video editor: Please highlight the narrowed area indicated by the arrow labeled “Ligature”
6.2.2.  LAB MEDIA: Figure 1F. Video editor: Please highlight the closed wound edges where they meet
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