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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
If Yes, can you record movies/images using your own microscope camera?
YES  
Zeiss Lumera 700
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/files_upload.php?src=21756613

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES
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/files_upload.php?src=21756613

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. ok



Current Protocol Length
Number of Steps:  23
Number of Shots:  46


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. Simon Ondrejka: This study investigates the correlation between fluorescein-stained areas of the eye following channelography performed within ABiC and postoperative IOP trend and medication.
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. Simon Ondrejka: Existing methods lack a standardized approach for quantifying stained areas in ABiC channelography. This protocol addresses this gap by providing a standardized quantification method. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the research contexts or systems in which this protocol can be applied.
1.3. Simon Ondrejka: This protocol aims to establish a workflow regarding a possible prediction of effectiveness and a new biomarker regarding the outcome. 
1.3.1. 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?
1.4. Simon Ondrejka: This protocol enables quantification of physiological outflow function to predict IOP reduction and decreased antiglaucoma medication use after ABiC surgery.
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. Simon Ondrejka: In the future, it might be interesting to apply and investigate possible AI models for analyzing those fluorescein-stained areas.
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. Dr. Simon Ondrejka  FEBO, consultant ophthalmologist, glaucoma surgeon: (authors will present their testimonial statements live)
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. Dr. Simon Ondrejka  FEBO, consultant ophthalmologist, glaucoma surgeon: (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 study was conducted in accordance with the Declaration of Helsinki. It was considered non-interventional as it was a retrospective review of patient data collected as part of regular medical practice. No prospective therapeutic approaches were pursued, and all treatments were given routinely as part of standard care. The Bonn Ethics Committee reviewed the study protocol and waived informed consent, given the non-interventional design (no. 2026-220). Patient data were de-identified prior to analysis.




Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. Ab-interno Canaloplasty (AbiC) and Intraoperative Channelography
Demonstrators:  Simon Ondrejka

2.1. After preparing the patient and required equipment for the procedure [1], aspirate 0.05 milliliters of fluorescein slowly into the viscoelastic to create a single cavity and allow it to diffuse for 5 to 10 minutes [2].
2.1.1. Establishing shot of the patient along with the equipment.
2.1.2. Talent slowly aspirating 0.05 milliliters of the fluorescein into the viscoelastic with a sterile cannula.
2.2. Then, slowly press the plunger of the viscoelastic syringe to express the fluorescein-filled cavern completely [1]. 
2.2.1. Talent pressing the plunger of the viscoelastic syringe to expel the fluorescein-filled cavern.
2.3. Fill the microcatheter device with the fluorescein-dyed viscoelastic [1] and test the device by advancing the microcatheter beyond the injector tip [2].
2.3.1. Talent filling the microcatheter device with the fluorescein-dyed viscoelastic.
2.3.2. Talent advancing the microcatheter beyond the injector tip to test the device.
2.4. Next, apply hydroxy-methylcellulose to the cornea [1]. Insert the Ab-interno Canaloplasty or AbiC (A-B-I-C) microcatheter into the anterior chamber through the paracentesis [2]. Place a Swan-Jacob gonioprism lens on the cornea [3].
2.4.1. SCOPE: Talent applying hydroxy-methylcellulose to the cornea.
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/files_upload.php?src=21756613
2.4.2. SCOPE: Talent inserting the AbiC microcatheter through the paracentesis into the anterior chamber.
2.4.3. SCOPE: Talent placing the Swan-Jacob gonioprism lens on the cornea.
2.5. Use the tip of the device to incise the trabecular meshwork [1]. Use the blue actuator on the device to advance the microcatheter into Schlemm’s canal [2].
2.5.1. SCOPE: Talent incising the trabecular meshwork with the device tip.
2.5.2. SCOPE: Talent advancing the microcatheter into Schlemm’s canal with the blue actuator.
2.6. Advance the microcatheter 360 degrees through Schlemm’s canal, delivering twelve 2.5 microliter boluses of dyed viscoelastic at a rate of one bolus per hour [1].
2.6.1. SCOPE: Talent advancing the microcatheter through Schlemm’s canal while turning the visco-injector.
2.7. Retract the microcatheter slowly through 360 degrees while delivering twelve 2.5 microliter viscoelastic boluses [1]. Remove the microcatheter from the anterior chamber [2] and remove the gonioprism from the ocular surface [3].
2.7.1. SCOPE: Talent slowly retracting the microcatheter while delivering the viscoelastic boluses.
2.7.2. SCOPE: Talent removing the microcatheter from the anterior chamber.
2.7.3. SCOPE: Talent removing the gonioprism from the ocular surface 
2.8. Next, switch to the blue light filter [1]. Record the early phase of the channelography using a video or a photo series [2]. Zoom out to visualize as much scleral tissue as possible and ensure that the image is in focus [3]. Switch off the blue light filter once complete [4].
2.8.1. SCOPE: Talent switching to the blue light filter.
2.8.2. SCOPE: Talent recording the early phase of the channelography.
2.8.3. SCOPE: Talent adjusting the field of view to include the scleral tissue while maintaining focus.
2.8.4. SCOPE: Talent switching off the blue light filter.


3. Quantification of Subconjunctival Outflow via FIJI
Demonstrator: Ondrejka/Swierczek
3.1. Load a channelography image in FIJI [1]. Crop the image so that only the operated eye is visible by drawing a rectangle with the Rectangle Tool and selecting Image, followed by Crop [2].
3.1.1. SCREEN: A channelography image being opened in FIJI open-source image analysis software.
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/files_upload.php?src=21756613
3.1.2. SCREEN: Rectangle Tool being selected and a rectangle being drawn around the operated eye. Image menu being opened. Crop being selected.
3.2. Draw the white-to-white corneal diameter horizontally from the nasal limbus to the lateral limbus using the Straight Line Tool [1]. Set the white-to-white corneal diameter as the scale by selecting Analyze, Set Scale, and Known Distance (Units), then enter the known corneal diameter from the preoperative biometry [2].
3.2.1. SCREEN: Straight Line Tool being selected and a horizontal line being drawn from the nasal limbus to the lateral limbus.
3.2.2. SCREEN: Analyze menu being opened. Set Scale and Known Distance being selected. The known corneal diameter from the preoperative biometry being entered.
3.3. Use the Polygon Tool to mark the boundary between the cornea and the sclera with at least 24 points [1].
3.3.1. SCREEN: Polygon Tool being selected and the corneal-scleral boundary being outlined with at least 24 points.
3.4. Press T on the keyboard or select Image, Overlay, and To ROI Manager to open the ROI Manager and save the corneal marking as a region of interest [1].
3.4.1. SCREEN: Image, Overlay, and To ROI Manager being selected. The corneal marking being saved as a region of interest. The image is being saved.
3.5. Press Del (Delete) on the keyboard or select ROI Manager, More, and Fill to cut out the cornea [1]. 
3.5.1. SCREEN: ROI Manager, More, and Fill being selected.
3.6. Convert the still image to a binary black-and-white image by opening the Color Threshold tool through Image and Adjust [1]. Select Default as the thresholding method, Black & White as the threshold color, and HSB as the color space, then clear the Pass boxes and the Dark Background box [2].
3.6.1. SCREEN: Image menu being opened. Adjust and Color Threshold are being selected.
3.6.2. SCREEN: Default, Black & White, and HSB being selected. The Pass boxes and the Dark Background box are being cleared.
3.7. Ensure that the white areas correspond to the yellow staining produced by the fluoresceinated viscoelastic. Adjust the colors with the Color Picker tool if necessary [1].
3.7.1. SCREEN: The binary image being inspected to verify the stained regions. The Color Picker tool is being used to adjust the colors.
3.8. To establish standardized settings for the entire patient group, set the upper bar parameters to a Hue of 140, a Saturation of 205, and a Brightness of 205 [1]. For the lower bar, set the Hue, Saturation, and Brightness all to 255 [2].
3.8.1. SCREEN: Hue, Saturation, and Brightness upper-bar values being entered as 140, 205, and 205.
3.8.2. SCREEN: Hue, Saturation, and Brightness lower-bar values being entered as 255.
3.9. For partially standardized settings, choose the upper-bar Hue individually. Set the upper-bar Saturation and Brightness to 255 and set the lower-bar Hue, Saturation, and Brightness to 255 [1]. Select the lowest threshold that captures the lighter-stained areas without overrepresenting the strongly stained ones [2].
3.9.1. SCREEN: The upper-bar Hue value is being adjusted individually. The upper-bar Saturation and Brightness and the lower-bar Hue, Saturation, and Brightness are being set to 255
3.9.2. SCREEN: The lowest threshold capturing the lighter-stained areas is being selected.
3.10. For fully customized settings, choose each upper-bar Hue, Saturation, and Brightness value individually for the image [1]. Set the lower-bar Hue, Saturation, and Brightness values to 255 [2]. Choose the minimum threshold to accurately display lightly stained areas without overrepresenting strongly stained ones [3].
3.10.1. SCREEN: The upper-bar Hue, Saturation, and Brightness values being adjusted individually.
3.10.2. SCREEN: The lower-bar Hue, Saturation, and Brightness values being entered as 255.
3.10.3. SCREEN: The minimum threshold ccurately displaying lightly stained areas is being selected.
3.11. For the partially standardized and individually chosen settings, compare the binarized image with the original image using the Stack function [1].
3.11.1. SCREEN: The binarized image and the original image are being compared by using the Stack function or direct comparison.
3.12. Change the image type to 32-bit by selecting Image and Type. Normalize the image by selecting Process and Enhance Contrast, then set % of saturated pixels (Percentage of saturated pixels) to 0.35 [1].
3.12.1. SCREEN: Image menu being opened. Type and 32-bit being selected. Process menu being opened. Enhance Contrast being selected. % of saturated pixels being entered as 0.35
3.13. To quantify the aqueous humor outflow, select the corneal marking in the ROI Manager and choose Edit, Selection, and Make Band: 1 [1]. Retrieve the percentage of the stained area in the first ring by selecting Analyze, Set Measurements, Mean Grey Value, and OK, then press Ctrl + M or select Analyze and Measure [3]. Record the values from the results table [4].
3.13.1. SCREEN: The corneal marking being selected in the ROI Manager. Edit, Selection, and Make Band: 1 being selected.
3.13.2. SCREEN: Analyze, Set Measurements, Mean Grey Value, and OK being selected. Ctrl + M being pressed or Analyze and Measure being selected.
3.13.3. SCREEN: The values being recorded from the results table.
3.14. Select Image, Overlay, and To ROI Manager to save the first ring in the ROI Manager [1]. Repeat the previous procedure for the second and third rings by using 2 or 3 units for the ring extension, starting from the corneal marking or from 1 unit of the previously drawn ring [2]. Check the original image to confirm that the rings contain only the conjunctiva [3].
3.14.1. SCREEN: T key being pressed or Image, Overlay, and To ROI Manager being selected to save the first ring.
3.14.2. SCREEN: The second and third rings being created with the specified extensions.
3.14.3. SCREEN: The original image being inspected to verify that only the conjunctiva is included within the rings.
3.15. Save the binarized image by selecting File, Save As, and Tiff, then name the file using the format Patient ID_phase_Ring (Patient-I-D-Phase-Ring) [1]. Save the corresponding results by selecting File and Save As and assigning the appropriate filename [2]. Save the corresponding ROI Manager by clicking Deselect, selecting More and Save, and assigning the appropriate filename followed by data analysis [3].
3.15.1. SCREEN: File, Save As, and Tiff being selected. The filename Patient ID_phase_Ring being entered.
3.15.2. SCREEN: File and Save As being selected. The results file being saved.
3.15.3. SCREEN: Deselect being clicked. More and Save being selected. The ROI Manager file is being saved. TXT: Refer to the text protocol for Quadrant-Based Analysis of Percentage Staining



Results
4. Results 
4.1. Fluorescein channelography immediately after AbiC showed pronounced staining in all 3 rings and all 4 quadrants [1].
4.1.1. LAB MEDIA: Figure 2. 
4.2. In the first patient, analysis of the rings showed the highest percentage of staining in the second drawn ring with 88.1%, compared with 87.9% in the first ring [1] and 85.2% in the third ring [2].
4.2.1. LAB MEDIA: Figure 2B. Video editor: Highlight the second concentric ring around the circular center.
4.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the third concentric ring around the circular center.
4.3. Examination of the individual quadrants revealed the highest percentage of staining at temporal-superior with 94.4% of dye [1].
4.3.1. LAB MEDIA: Figure 2. Video editor: Highlight the left lower quadrant
4.4. The second patient showed less staining in the 2 analyzed rings of fluorescein channelography, with 45.6% in the first ring [1] and 35.1% in the second ring [2].
4.4.1. LAB MEDIA: Figure 2E. Video editor: Highlight the first concentric ring around the circular center in the second example.
4.4.2. LAB MEDIA: Figure 2E. Video editor: Highlight the second concentric ring around the circular center in the second example.
4.5. Only slight and uneven staining was measurable in all quadrants [1].
4.5.1. LAB MEDIA: Figure 2F. Video editor: Highlight the left upper quadrant
4.6. Trabecular micro ruptures could be clearly distinguished in 67.8% of cases [1].
4.6.1. LAB MEDIA: Figure 3. Video editor: Highlight the white segmented regions around the circular edge in the binarized image
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