[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 70300
Scriptwriter Name: Pallavi Sharma
Project Page Link: https://review.jove.com/account/file-uploader?src=21441548

Title: Rat Animal Models for Evaluation of the Effects of Sacral and Peripheral Nerve Stimulation on Bladder Function 


Authors and Affiliations: 
Reine Kanaan1*, Jan Krhut1,2,3, Peter Zvara1,4

1Research Unit of Urology, Department of Clinical Research, University of Southern Denmark
2Department of Urology, University Hospital, Ostrava
3Department of Surgical Studies, Ostrava University
4Department of Urology, Odense University Hospital



Corresponding Authors: 
[bookmark: _Hlk25233958]Reine Kanaan		(kanaan@health.sdu.dk)




Email Addresses for All Authors: 

Jan Krhut		(jan.krhut@fno.cz)
Peter Zvara		(pzvara@health.sdu.dk)
Reine Kanaan		(kanaan@health.sdu.dk)





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?
Yes  
Leica m320
Authors: Please use your microscope camera to film the scope shots and upload the file to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21441548
  2.4.1, 2.5.1, 2.5.2, 2.6.1, 2.6.2, 2.7.1, 2.8.1, 2.8.2, 2.10.2, 2.10.3, 2.11.1, 2.11.2, 2.11.3, 2.11.4, 2.13.1, 2.13.2, 2.15.1.

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?   Yes
Same building

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:  27
Number of Shots:  54 

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


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. Reine Kanaan: Our research focuses on evaluating the effects of neuromodulation on bladder function and determining how different stimulation strategies influence bladder regulation.
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. Reine Kanaan: Existing studies lack detailed descriptions of neuromodulation methods. This protocol offers a step-by-step guide for these techniques in rats, with visual aids to enhance reproducibility.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.10.1.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Peter Zvara: This protocol enables researchers to investigate the effects of neuromodulation on bladder function in rats using the most clinically relevant nerve stimulation targets.
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. Peter Zvara: The primary challenge while performing this protocol is precise nerve identification and dissection while preserving nerve integrity during electrode implantation.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B roll: 2.8.1.


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Reine Kanaan: Future studies using this protocol may improve understanding of neuromodulation mechanisms, optimize stimulation parameters, and compare different neuromodulation targets for bladder control.
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 problem in your field of research does your JoVE article address?
1.6. Reine Kanaan, Enter author title: (authors will present their testimonial statements live)	Comment by Pallavi  Sharma: Authors: Please provide your title
1.6.1. 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. Peter Zvara, Professor: (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 Ethics Committee of the Danish Animal Experiments Inspectorate 


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Dissection of the Peroneal Nerve and Implantation of the Electrodes 	Comment by Pallavi  Sharma: Authors: The section numbering is as per our format
Demonstrator: Reine Kanaan 

2.1. After anesthetizing the animal two hours before surgery [1-TXT], transfer the animal onto a heating pad and position it in a prone position [3].
2.1.1. Establishing shot of the talent with the anesthetized animal in the frame. TXT: Anesthesia: Urethane (1.5 g/kg, intraperitoneally) Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent transfers the animal onto a heating pad and positioning the animal in a prone position.
2.2. For peroneal nerve stimulation, shave the hindlimb around the thigh region as well as the lower half of the back [1]. Place the tail and a 5-milliliter syringe under the left hindlimb of the rat [2]. Then fix the tail and the leg in position [3].
2.2.1. Talent shaving the hindlimb and lower half of the back.
2.2.2. Talent placing the tail and a 5 milliliter syringe under the left hindlimb of the rat.
2.2.3. Talent securing the tail and the leg in position.
2.3. Using a scalpel, make a 3-to-3.5-centimeter incision at the center between the knee joint and the ischial tuberosity [1].
2.3.1. Talent making a 3-to-3.5-centimeter incision with a scalpel between the knee joint and the ischial tuberosity.
2.4. Using scissors, separate the skin from the muscle by sliding the scissors under the skin and cutting the connective tissue [1].
2.4.1. SCOPE: Talent sliding scissors under the skin and cutting the connective tissue.
Authors: Please use your microscope camera to film the scope shots and upload the file to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21441548
2.5. Spread the skin open using retractors [1] and expose the fascia connecting the gluteus maximus and biceps femoris muscles [2].
2.5.1. SCOPE: Talent spreading the skin open with retractors.
2.5.2. SCOPE: Talent exposing the fascia connecting the gluteus maximus and biceps femoris muscles.
2.6. Using straight scissors, cut the fascia [1]. Dissect the space between the gluteus maximus and biceps femoris until the sciatic nerve is visualized [2].
2.6.1. SCOPE: Talent cutting the fascia with straight scissors.
2.6.2. SCOPE: Talent dissecting the space between the gluteus maximus and biceps femoris and pointing at the sciatic nerve.
2.7. Reposition the retractors on the biceps femoris to achieve good exposure of the sciatic nerve and its branches, including the tibial, peroneal, and sural nerves [1].
2.7.1. SCOPE: Talent repositioning the retractors on the biceps femoris and exposes the sciatic nerve and its tibial, peroneal, and sural branches. Authors: Please use a pointer to show different nerves
2.8. Using curved forceps and micro scissors, separate the peroneal nerve from the surrounding connective tissue [1]. Using microforceps, spread the tissue on both sides and beneath the nerve to isolate a 5-millimeter-long section of the nerve [2].
2.8.1. SCOPE: Talent separating the peroneal nerve from the surrounding connective tissue using curved forceps and micro scissors.
2.8.2. SCOPE: Talent spreading the tissue on both sides and beneath the peroneal nerve with microforceps.
2.9. Then, employ a scalpel to make a 5-millimeter-long incision on the lower half of the back [1]. Slide a hemostat under the skin through the incision to create a subcutaneous channel and advance it until the tip emerges at the hindlimb incision [2].
2.9.1. Talent making a 5 millimeter-long incision on the lower half of the back with a scalpel.
2.9.2. Talent sliding a hemostat under the skin through the incision and advancing it until the tip emerges at the hindlimb incision.
2.10. Using the hemostat, grasp the unhooked end of the electrode and withdraw the instrument through the incision on the lower half of the back [1]. Using two forceps, bend the hooked end of the electrode to a 90-degree angle with respect to the subcutaneous plane [2]. Position the hooks of the electrode adjacent and perpendicular to the nerve [3].
2.10.1. Talent grasps the unhooked end of the electrode with the hemostat and withdraws it through the incision on the lower half of the back.
2.10.2. SCOPE: Talent bends the hooked end of the electrode to a 90-degree angle using two forceps.
2.10.3. SCOPE: Talent positioning the hooks of the electrode adjacent to and perpendicular to the nerve.
2.11. Using curved microforceps, lift the nerve and slide the electrode hooks beneath it [1]. Mix the two-component silicon glue for 5 seconds [2]. Using a Q-tip, dry the nerve [3] and apply enough glue to cover the hooks and the area adjacent to the nerve [4].
2.11.1. SCOPE: Talent lifting the nerve with curved micro forceps and sliding the electrode hooks underneath.
2.11.2. SCOPE: Talent mixing the two-component silicon glue.
2.11.3. SCOPE: Talent drying the nerve with a Q-tip.
2.11.4. SCOPE: Talent applying silicon glue to cover the hooks and the area adjacent to the nerve.
2.12. Before applying the glue, connect the electrodes to the stimulator [1]. Stimulate the nerve at the level of the motor threshold to confirm proper placement of the electrode [2]. 
2.12.1. Talent connecting the electrodes to the stimulator.
2.12.2. Talent stimulating the nerve at the motor threshold.
2.13. Place a 5-0 nylon stay suture in the connective tissue at the back incision, leaving both suture ends sufficiently long [1]. Secure the electrode in place using the suture ends to ensure stable positioning [2].
2.13.1. SCOPE: Talent placing a 5-0 nylon stay suture in the connective tissue at the back incision and leaving both ends long.
2.13.2. SCOPE: Talent securing the electrode in place using the suture ends.
2.14. Close the skin at the hindlimb incision using a 4-0 Vicryl suture [1].
2.14.1. Talent closing the skin at the hindlimb incision with a 4-0 Vicryl suture.	
2.15. To perform cystometry recordings, externalize the PE-50 tubing after five days [1]. Connect the tubing to both the pressure transducer and the infusion pump. [2].
2.15.1. SCOPE: Talent externalizing the polyethylene 50 tubing.
2.15.2. Talent connecting the PE50 tubing to the pressure transducer and infusion pump.
2.16. Infuse the bladder continuously at a rate of 3 milliliters per hour for 2 hours to allow stabilization of bladder parameters [1].
2.16.1. Talent placing the bladder infusion setup for continuous infusion at 3 milliliters per hour for 2 hours.
2.17.  Evaluate the bladder capacity before, during, and after nerve stimulation [1].
2.17.1. Show the bladder capacity measurement before, during, and after nerve stimulation.



Results
3. Results 

3.1. Peroneal nerve stimulation has induced clear changes in the micturition pattern, including a decrease in bladder capacity both during and after stimulation [1].
3.1.1. LAB MEDIA: Figure 6 A,B. Video editor: Show the tracing sections labeled “Stimulation”  and “Post-stimulation”
3.2. Micturition pressure increased during prolonged 1-hour stimulation [1].
3.2.1. LAB MEDIA: Figure 6A. Video editor: Highlight the tall pressure peaks within the section labelled “Stimulation”.
3.3. Changes in baseline pressure, threshold pressure, and micturition pressure were observed after short-term 10-minute stimulation [1] .
3.3.1. LAB MEDIA: Figure 6B.  Video editor: Show the tracing sections labelled “Post-Stimulation
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