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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?  yes  
yes  
Evident SZX7, three ports, one available for recording


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

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:  28
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. Georgina Brandtner: Our research group focuses on translational pre-clinical and clinical neuro-urology to improve the treatment of patients with neurogenic bladder. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 6.1.1.


Describe the research contexts or systems in which this protocol can be applied.
1.2. Georgina Brandtner: This protocol is applicable across acute to chronic SCI rodent models, drug-testing, and regenerative medicine studies requiring clinically relevant bladder drainage conditions.
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. Georgina Brandtner: This protocol allows researchers to measure bladder tissue remodeling and fibrosis under clinically relevant low-pressure drainage conditions.
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. Georgina Brandtner: The key consideration in this protocol is to maintain precise technique under a surgical microscope or loupes to achieve reliable vesicostomy construction in rodent SCI models.
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. Georgina Brandtner: Researchers can apply this vesicostomy technique to test therapeutics, study chronic remodeling, and validate other SCI bladder-management strategies.
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.

Ethics Title Card
This research has been approved by the Austrian Governmental Legal Entity on Animal Research and was conducted in accordance with local guidelines for animal use and the ARRIVE guidelines.



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preoperative Animal Preparation
Demonstrator: Karin Roider 
2.1. Once the rat is anesthetized, shave the lower abdomen to the vaginal region [1-TXT].
2.1.1. WIDE: Talent shaving the lower abdomen to the vaginal region. TXT: Anesthetic regimen: Medetomidine (0.15 mg/kg); Midazolam (2 mg/kg); Fentanyl (0.005 mg/kg)
2.2. Wash the surgical field two times with warm soapy water, followed by two rinses with clean warm water [1]. Then, disinfect the surgical field two times with a mixture of 7.5% povidone-iodine and 70% alcohol, including the vaginal region [2].
2.2.1. Talent washing the surgical field with warm soapy water.
2.2.2. Talent disinfecting the surgical field and the vaginal region with the povidone-iodine and alcohol mixture.
2.3. Administer 1.5 milligrams of enrofloxacin and 0.2 milligrams of long-acting meloxicam, dissolved in 0.2 milliliters of pre-warmed 0.9% sodium chloride, subcutaneously [1].
2.3.1. Talent administering the prepared solution by subcutaneous injection.
2.4. Then, administer 3 milliliters of pre-warmed 0.9% sodium chloride subcutaneously to compensate for fluid loss [1].
2.4.1. Talent administering the pre-warmed sodium chloride solution by subcutaneous injection.
2.5. Next, apply 2% dexpanthenol ophthalmic ointment to both eyes to prevent corneal desiccation [1].
2.5.1. Talent applying the ophthalmic ointment to both eyes.
2.6. Then, position the animal supine on the pre-warmed heating pad [1] and adjust the microscope or magnification glasses [2].
2.6.1. Talent positioning the animal supine on the pre-warmed heating pad.
2.6.2. Talent adjusting the microscope or magnification glasses.
2.7. Confirm adequate anesthesia by performing a hind limb withdrawal reflex test. If the reflex persists, wait 2 minutes and repeat until absent [1].
2.7.1. Talent performing the nociceptive withdrawal test on both hindlimbs.


3. Bladder Preparation
Demonstrator: Georgina Brandtner 
3.1. To allow a tension-free vesicostomy, make a 3-millimeter midline skin incision with a Number 11 scalpel blade, while stabilizing the skin using hooked forceps [1]. Position the incision two-thirds of the way between the second and third teat pairs [2].
3.1.1. Talent making a 3 millimeter longitudinal midline skin incision while stabilizing the skin with hooked Adson forceps.
3.1.2. Close-up of the completed skin incision positioned at the level of the bladder dome.
3.2. Identify the subcutaneous abdominal muscles and the linea alba [1]. Using the scalpel, incise the outer fascia [2]. Then, using micro scissors, bluntly dissect the abdominal muscle layers [3]. Employ hooked micro forceps to carefully incise the peritoneum and open the abdominal cavity [4].
3.2.1. Talent showing the subcutaneous abdominal muscles and the linea alba.
3.2.2. Talent incising the outer fascia with the scalpel.
3.2.3. Talent bluntly dissecting the abdominal muscle layers using micro scissors.
3.2.4. Talent incising the peritoneum and opening the abdominal cavity using hooked micro forceps.
3.3. To identify the bladder within the abdominal cavity, gently elevate both sides of the abdominal muscle layers at the incision to improve visualization [1] and locate the bladder beneath the fatty tissue [2]. 
3.3.1. Talent gently elevating both sides of the abdominal muscle layers at the incision.
3.3.2. CU: Talent locating the bladder beneath the fatty tissue.

4. Transurethral Catheter Placement 
4.1. To facilitate bladder identification, perform transurethral catheterization if the bladder cannot be identified [1].
4.1.1. Shot of the talent with the required tools in the frame.
4.2. Apply lubricating gel to a 24-gauge peripheral venous catheter and to the urethral meatus [1]. Using small, serrated forceps, lift the periurethral skin [2] and insert the catheter at approximately 110 degrees to facilitate atraumatic placement [3].
4.2.1. Talent applying lubricating gel to the peripheral venous catheter and the urethral meatus.
4.2.2. Talent lifting the periurethral skin with small serrated forceps.
4.2.3. CU: Talent inserting the catheter at approximately 110 degrees.
4.3. Advance the catheter atraumatically through the urethra to the level of the pubic bone [1]. Lower the catheter until it is parallel to the animal’s body, then gently advance it into the bladder [2]. 
4.3.1. CU: Talent advancing the catheter through the urethra to the level of the pubic bone.
4.3.2. CU: Talent lowering the catheter parallel to the animal’s body and advancing it into the bladder.
4.4. To confirm successful catheter placement, slowly infuse sodium chloride into the bladder without resistance [1]. If catheter placement is unsuccessful, observe the syringe becoming blocked and sodium chloride leaking from the urethra after slight withdrawal of the catheter [2].
4.4.1. Talent slowly infusing sodium chloride into the bladder through the catheter.
4.4.2. Close-up of sodium chloride leaking from the urethra after slight withdrawal of the catheter.
5. Bladder Positioning
5.1. Fill the bladder with up to 400 microliters of pre-warmed 0.9% sodium chloride via the transurethral catheter [1], ensuring smooth filling without increased pressure [2]. Visually monitor bladder filling and confirm that the bladder remains centered within the abdominal cavity [3]. Leave the transurethral catheter in place and refill the bladder if necessary [4].
5.1.1. Talent filling the bladder through the transurethral catheter.
5.1.2. Close-up of smooth infusion without increased infusion pressure.
5.1.3. Shot of the bladder remaining centered within the abdominal cavity during filling.
5.1.4. Shot of the transurethral catheter in place, and the bladder is being filled.
5.2. Inspect the bladder [1] and identify the planned vesicostomy site below the bladder dome on the ventral bladder wall [2].
5.2.1. Talent inspecting the bladder.
5.2.2. Close-up of the planned vesicostomy site below the bladder dome on the ventral bladder wall. Authors: Please use a pointer to show this
5.3. Place two superficial stay sutures using 6-0 (Six-Oh) coated Vicryl at the 3 o'clock and 9 o'clock positions on either side of the planned incision site [1]. Secure the suture ends with clamps to maintain the bladder position [2].
5.3.1. Talent placing two superficial stay sutures using 6-0 coated Vicryl on either side of the planned incision site.
5.3.2. Talent securing the suture ends with clamps to maintain the bladder position.
6. Bladder Vesicostomy
Demonstrator: Georgina Brandtner 
6.1. Using hooked micro forceps, carefully grasp the bladder dome [1] and make a 3-millimeter longitudinal incision using a Number 11 scalpel blade [2]. Ensure that the incision transects all layers of the bladder wall to allow immediate urine drainage [3].
6.1.1. Talent grasping the bladder dome with hooked micro forceps.
6.1.2. CU: Talent making a 3 millimeter longitudinal incision in the bladder dome using a Number 11 scalpel blade.
6.1.3. Close-up of urine draining immediately through the full-thickness bladder incision.
6.2. Inspect the incision. If necessary, use micro scissors to enlarge the incision to approximately 3 millimeters [2].
6.2.1. Talent inspecting the bladder incision.
6.3. Use the stay sutures to position the bladder for suturing [1] and remove the transurethral catheter [2].
6.3.1. Talent positioning the bladder using the stay sutures.
6.3.2. Talent removing the transurethral catheter.
6.4. Begin suturing with 6-0 coated Vicryl at the 12 o'clock position by passing the suture from the luminal side of the bladder wall through the skin while excluding the muscle layer [1]. Place subsequent sutures at the 6, 8, 10, 2, and 4 o'clock positions until the bladder opening is completely approximated to the skin [2]. Remove the stay sutures once the bladder is securely fixed [3].
6.4.1. Talent placing the first 6-0 coated Vicryl suture at the 12 o'clock position.
6.4.2. Talent placing the remaining sutures until the bladder opening is completely approximated to the skin.
6.4.3. Talent removing the stay sutures after securing the bladder.
6.5. Consider the vesicostomy complete once the bladder mucosa is fully apposed to the abdominal skin without visible gaps [1] and the 3–5 millimeter vesicostomy opening can be readily intubated with a calibration stick [2].
6.5.1. Close-up of the bladder mucosa fully apposed to the abdominal skin without visible gaps.
6.5.2. Talent inserting a calibration stick through the vesicostomy opening.
6.6. Place four stainless-steel wire sutures approximately 4 to 5 millimeters from the stomal edge [1]. Pass each wire through the skin using a 20-gauge needle [2], secure each wire with two simple overhand knots [3], and trim the wire ends to approximately 2 millimeters [4].
6.6.1. Talent placing four stainless-steel wire sutures around the stomal edge.
6.6.2. Talent passing a stainless-steel wire through the skin using a 20 gauge needle.
6.6.3. Talent securing the stainless-steel wire with two simple overhand knots.
6.6.4. Talent trimming the stainless-steel wire ends to approximately 2 millimeters.
7. Calibration and Wound Dressing
Demonstrator: Georgina Brandtner, Karin Roider 
7.1. Clean the surrounding skin with clean water [1]. Then incubate the surrounding skin for 10 minutes with a mucosa-compatible antiseptic, such as 0.2% sodium hypochlorite solution [2].
7.1.1. WIDE: Talent cleaning the surrounding skin with clean water.
7.1.2. Talent applying the mucosa-compatible antiseptic agent to the surrounding skin.
7.2. Insert a sterile 6 to 11 Charrière calibration stick into the vesicostomy to assess the stomal diameter [1], ensuring it passes smoothly without inward invagination of the wound edges. [2].
7.2.1. Talent inserting a sterile calibration stick into the vesicostomy.
7.2.2. Close-up of the calibration stick passing smoothly through the stomal lumen without inward invagination of the wound edges.
7.3. Apply topical skin adhesive generously to the shaved abdominal skin, the tissue surrounding the vesicostomy, and the stomal opening [1].
7.3.1. Talent applying topical skin adhesive around the vesicostomy and the stomal opening.
7.4. Continuously rotate the calibration stick within the vesicostomy until the adhesive has dried, preferably with assistance from a second person, to prevent closure of the vesicostomy [1]. 
7.4.1. Talent continuously rotates the calibration stick with a second person assisting him/her. TXT: See the text for postoperative care and clinical documentation




Results
8. Results 
8.1. The vesicostomy procedure was technically straightforward, with no intraoperative complications, bleeding, or injury to surrounding organs [1].
8.1.1. LAB MEDIA: Figure 1.
8.2. After an initial decline in wound condition during the first 2 weeks after surgery, with a mean wound score of 1.88 [1], wound healing remained stable, with mean scores ranging from 2.00 to 2.33 throughout the 2-month follow-up period [2].
8.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the line graph titled "Wound Score" and the data points at 1 and 2 weeks
8.2.2. LAB MEDIA: Figure 2A. Video editor: Highlight the line graph titled "Wound Score" showing the data points from week 2 to 7.
8.3. A score of 1 represented normal skin [1], a score of 2 indicated skin redness [2], a score of 3 indicated signs of inflammation [3], and a score of 4 indicated ulcer formation [4].
8.3.1. LAB MEDIA: Figure 2B. Video editor: Highlight the image labeled "Wound Score 1".
8.3.2. LAB MEDIA: Figure 2B. Video editor: Highlight the image labeled "Wound Score 2".
8.3.3. LAB MEDIA: Figure 2B. Video editor: Highlight the image labeled "Wound Score 3".
8.3.4. LAB MEDIA: Figure 2B. Video editor: Highlight the image labeled "Wound Score 4".
8.4. Starting from a mean vesicostomy diameter of 10.33 Charrière on the day of surgery [1], calibration size decreased rapidly during the first 3 weeks to a mean of 6.70 Charrière [2]. Thereafter, the reduction slowed, reaching a mean calibration size of 5.33 Charrière at the end of the 2-month follow-up period [3].
8.4.1. LAB MEDIA: Figure 2C. Video editor: Highlight the leftmost data point at week 0 
8.4.2. LAB MEDIA: Figure 2C. Video editor: Highlight the data point at week 1, 2, and 3.
8.4.3. LAB MEDIA: Figure 2C. Video editor: Highlight the rightmost data point at week 7.
8.5. General condition, including body weight, was comparable between animals managed with vesicostomy and those receiving spinal cord injury alone [1].
8.5.1. LAB MEDIA: Figure 3. 
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