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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  
Authors: Please use your microscope camera to film all SCOPE shots and upload them to your project page: https://www.jove.com/account/file-uploader?src=19104638.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO
Authors: Please create the screenshot for shots labeled as SCREEN and upload it to your project page: https://www.jove.com/account/file-uploader?src=19104638.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees self-record interview statements. JoVE can provide support for this option.

4. Filming location: Will the filming need to take place in multiple locations?   NO

Current Protocol Length

Number of Steps:  18
Number of Shots:  49

Introduction
1. Introductory Interview Statements

REQUIRED: 
1.1. Xinyi Su: Foveal trauma during retinal pigment epithelial graft transplantation can result in poor visual outcomes. This proposed method can reduce the likelihood of foveal tears when compared to conventional techniques.  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.2. Boris Stenzel: The proposed method addresses multiple factors contributing to foveal trauma, including the release of intra-retinal adhesions, better visualization of retinal layers, and reduced vertical shear forces during bleb formation.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

OPTIONAL:
1.3. Xinyi Su: This technique, which involves intravitreal plasminogen pre-treatment, miOCT-guided retinal bleb formation under perfluorocarbon liquid vitreous tamponade using a dual-bore cannula, reduces the likelihood of foveal trauma with a gentler procedure.  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.2

Introduction of Demonstrator on Camera 

1.4. Xinyi Su: Demonstrating the procedure will be Dr. Zengping Liu, a Senior Research Fellow, and Mr. Daniel Soo Lin Wong, a Research Assistant both from my laboratory. Prof. Gopal Lingam, a senior consultant, will also demonstrate the operation procedures.
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from the workbench or desk, or microscope and acknowledges the camera.


Ethics Title Card
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at SingHealth, Singapore.


Protocol
2. Vitrectomy
2.1. To begin, use the vannas scissors [1-TXT] for incising the conjunctiva near the limbus for a 360 Degree conjunctival peritomy [2] and perform a blunt dissection to enlarge the peritomy [3]. Use a 25-gauge microvitreoretinal blade to make a 3-millimeter incision in the sclera at 8 o’clock in the right eye or 4 o’clock in the left eye [4]. 
2.1.1. WIDE: Talent holding the scissors in hand near the operation table. TEXT: See text for proper anesthesia regimen.
2.1.2. SCOPE: The conjunctiva being incised.
2.1.3. SCOPE: The blunt dissection being performed.
2.1.4. SCOPE: The sclera being incised.

2.2. Insert a 25-gauge custom side port-infusion cannula [1] and suture using a 7-0 vicryl suture [2]. After confirming the intravitreal location, start the balanced salt solution infusion and set the system to maintain the intraocular pressure of 20 millimeters of mercury [3].
2.2.1. SCOPE: The cannula being inserted.
2.2.2. SCOPE: The cannula being sutured.
2.2.3. Talent starting BSS infusion and adjusting the pressure. 

2.3. Use a 25-gauge flat head trochar to incise the sclera at 2 o’clock in the right eye or 10 o’clock in the left eye [1]. Insert a 25-gauge chandelier light into the flathead trochar [2] and secure the light with sticky tape [3]. Adjust the light source to approximately 60% [4].
2.3.1. SCOPE: The sclera being incised.
2.3.2. SCOPE: The chandelier light is being inserted in the flathead trochar.
2.3.3. Talent securing the light. 
2.3.4. Talent adjusting the light intensity. 

2.4. Perform another sclerotomy at 10 o’clock for the right eye or 2 o’clock for the left eye, as demonstrated [1]. Place a U-shaped vicryl 7-0 sutures around the sclerotomy without tieing the knots [2]. Insert the vitrectomy cutter tip through this sclerotomy [3].
2.4.1. SCOPE: The sclera being incised.
2.4.2. SCOPE: The suture around the sclerotomy is placed.
2.4.3. SCOPE: The vitrectomy cutter tip being inserted.

2.5. Perform the vitrectomy around the entry ports, followed by a short core vitrectomy with a maximum of 5000 cuts per minute and maximum aspiration at 400 millimeters of mercury [1]. Inject 20 to 50 microliters of triamcinolone for better vitreous visualization [2-TXT]. 
2.5.1. SCOPE: The vitrectomy being performed/ vitreous humor being removed.
2.5.2. SCOPE: Triamcinolone being injected. TEXT: Triamcinolone-40 mg/mL

2.6. Separate the vitreous body from the retina to induce a posterior vitreous detachment Position the vitrector above the optic disc to allow gentle induction of the posterior vitreous detachment. [1]. Keep the vitrector only on aspiration at a maximum of 400 millimeters of mercury without involving any cutting [2].
2.6.1. SCOPE: The vitrector being positioned above the optic disc and start the aspiration.
2.6.2. SCREEN: To be provided by the authors: Setting and pressure of the vitrector. (Insert a pressure screenshot from vitrectomy machine)
Authors: Please create the screenshot for shots labeled as SCREEN and upload it to your project page: https://www.jove.com/account/file-uploader?src=19104638

2.7. If required, use the 25-gauge intraocular forceps to tear the vitreous cortex for facilitating the detachment [1]. Open the posterior hyaloid membrane with the cutter [2], and remove the detached vitreous skirt up to the vitreous base [3]. Aspirate any remaining triamcinolone on the retinal surface [4].
2.7.1. SCOPE: The vitreous cortex being torn using intraocular forceps.
2.7.2. SCOPE: The posterior hyaloid membrane being opened.
2.7.3. SCOPE: The detached vitreous skirt being removed.
2.7.4. SCOPE: Aspirate the triamcinolone.


3. Microscope-Integrated Optical Coherence Tomography (miOCT)-Guided Foveal Detachment
3.1. Inject 1 to 2 milliliters of perfluorocarbon liquid to cover the posterior pole up to the anterior and mid-peripheral retina [1]. Enter the eye with a subretinal injection cannula [2]. Set the intraocular pressure to 0 to 4 millimeters of mercury [3].
3.1.1. SCOPE: The perfluorocarbon liquid being injected.
3.1.2. SCOPE: Subretinal injection cannula being entered in the vitreous cavity.
3.1.3. SCREEN: To be provided by the authors: Adjust the pressure. (insert a pressure screenshot from the vitrectomy machine).

3.2. Using either the 25/41-gauge customized dual-bore subretinal injection cannula or 25/38-gauge subretinal injection cannula connected to a 250 microliter syringe [1], gently perform a subretinal injection of BSS to induce a localized retinal detachment [2]. Once the bleb crosses the fovea, stop injecting BSS [3]. Video editor: This step is important!
3.2.1. Shot of the cannula connected with a syringe.
3.2.2. SCOPE: inject BSS subretinally.
3.2.3. SCOPE: Bleb crosses the fovea.

3.3. Create a second bleb from a separate direction [1]. Merge both the blebs to fully detach the fovea [2]. Enable the intraoperative optical coherence tomography function to visualize bleb formation, ensuring that the line and cube scans are in high definition mode to acquire an image at the fovea [3-TXT]. Video editor: This step is important!
3.3.1. SCOPE: Bleb being created in a different direction.
3.3.2. SCOPE: Blebs being merged.
3.3.3. SCOPE: Recording function from miOCT is used to visualize the bleb. TEXT: HD settings: 512 x 128 pixels, scan width 4 mm

3.4. Enlarge the incision of the retina to 1.5 millimeters with a pair of vertical 25-gauge vitreoretinal scissors to allow access to the subretinal space for transplantation [1].
3.4.1. SCOPE: Retina incision being enlarged.


4. Removal of Native Retinal Pigment Epithelia
4.1. Set the intraocular pressure to 50 millimeters of mercury [1]. Use a brushed silicone tip cannula to remove the perfluorocarbon liquid [2]. Use a 1.4-millimeter incision knife to extend the sclerotomy [3], enter a 20-gauge extensible loop instrument [4], and remove the submacular host retinal pigment epithelia by scrapping [5-TXT]. Video editor: This step is important!
4.1.1. SCREEN: To be provided by the authors: Pressure adjusted. (Insert a pressure screenshot from vitrectomy machine)
4.1.2. SCOPE: The perfluorocarbon liquid is being removed.
4.1.3. SCOPE: The sclerotomy being extended.
4.1.4. SCOPE: The extensible loop instrument entering.
4.1.5. SCOPE: The submacular host RPE being removed by scrapping. TEXT: Scrape at least 2 x 3 mm area
5. miOCT-Guided Graft Implantation, Position Adjustment, and Subretinal Fluid Drainage
5.1. Insert the tip of the shooter device through the sclerotomy and pass through the vitreous cavity [1] at an intraocular pressure of 20 millimeters of mercury [2]. Video editor: This step is important!
5.1.1. SCOPE: Tip of the shooter device being inserted through the vitreous cavity. 
5.1.2. SCREEN: To be provided by the authors: Pressure adjusted. (Insert a pressure screenshot from vitrectomy machine) 

5.2. Inject the implant towards the subretinal space via the retinotomy edge created from the retinal surface with the cell carrier side facing the Bruch’s membrane and the xenograft facing the photoreceptors [1]. Visualize the implant location by enabling the intraoperative optical coherence tomography function. [2]. Video editor: This step is important!
5.2.1. SCOPE: Implant being injected.
5.2.2. SCOPE: Implant being located under miOCT mode.

5.3. Adjust the implant position with the subretinal injection cannula or a 25-gauge curved intraocular scissor to ensure the implant is resting flat on the Bruch’s membrane in the subretinal space with an intact overlying retina as well as located distantly from the created retinotomy and not impinged on the retinotomy site [1].
5.3.1. SCOPE: Implant position being adjusted under miOCT mode.

5.4. Use a brushed silicone tip cannula for the fluid-air exchange and gently aspirate the subretinal fluid from the bleb retinal detachment and retinotomy edge apposition until the retina is reattached over the implant [1].
5.4.1. SCOPE: The subretinal fluid being drained under miOCT mode.

5.5. Then to finish the surgery, close the working port sclerotomy using the preplaced 7-0 vicryl suture [1]. Administer 0.05 milliliter per 2 milligrams of intravitreal preservative-free triamcinolone at the 8 o’clock sclerotomy [2-TXT]. Remove the chandelier and infusion cannula [3]. Close these sclerotomies with vicryl sutures [4]. 
5.5.1. Talent suturing the working port sclerotomy.
5.5.2. Talent injecting intravitreal preservative-free triamcinolone. TEXT: Triamcinolone - 40 mg/mL
5.5.3. Talent removing the chandelier and infusion cannula.
5.5.4. Talent suturing the sclerotomies.

5.6. Palpate the eye to ensure that the intraocular pressure is within the acceptable range [1]. Inject filtered air or BSS via a 30-gauge needle, if required [2].
5.6.1. Talent palpating the eye.
5.6.2. Talent injecting filtered air or BSS.


Results
6. Results: Assessment of the Retinal Pigment Epithelial Graft
6.1. An in vivo imaging of the left eye submacular retinal pigment epithelial graft transplant on various imaging modalities was conducted for up to 3 months [1]. The fundus photography indicated that the transplanted graft at the fovea did not migrate over time [2].
6.1.1. LAB MEDIA: Figure 1
6.1.2. LAB MEDIA: Figure 1A Video editor: Please emphasize the white asterisk and white dashed arrow in the fundus image column.

6.2. The fundus autofluorescence imaging showed minimal changes in hyper-autofluorescence, overlapping the retinal pigment epithelial graft [1]. The early- and late-phase fundus fluorescein angiography did not show any leakage surrounding the graft [2].
6.2.1. LAB MEDIA: Figure 1A Video editor: Please emphasize the autofluorescence image column.
6.2.2. LAB MEDIA: Figure 1A Video editor: Please emphasize FA-early and FA-late image columns.

6.3. The macular optical coherence tomography images showed the preservation of outer retinal layers over the graft as time progressed, suggesting the functionality of the retinal pigment epithelial cells [1]. The H-E staining showed intact retinal layers with no evidence of microtears [2]. 
6.3.1. LAB MEDIA: Figure 1A Video editor: Please emphasize the OCT image column and area indicated with white triangles.
6.3.2. LAB MEDIA: Figure 1B 

6.4. The intraoperative optical coherence tomography allows the visualization of the bleb dimensions and a potential foveal tear intraoperatively during foveal detachment [1]. The presence of tear can interfere with bleb formation [2]. The success of correct bleb formation was indicated by the absence of tear [3]. 
6.4.1. LAB MEDIA: Figure 3
6.4.2. LAB MEDIA: Figure 3A1 and 3A2 Video editor: Please emphasize the yellow arrows in figure A2.
6.4.3. LAB MEDIA: Figure 3A3, 3B1, and 3B3 Video editor: Please emphasize the white arrowhead in figure 3A3 and the white diamond in 3B3.

6.5. For the functional assessment of the retina, full-field electroretinogram assessments of the retinal pigment epithelial-xenografted eye were performed. The absence of significant deterioration in the electroretinogram waveforms suggests that the function of both rod and cone photoreceptors was maintained with the xenografts [1].
6.5.1. LAB MEDIA: Figure 4




Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Xinyi Su: During the creation of the localized retinal bleb, do it very gently as any sudden change in jet velocity can lead to foveal tears. Performing this step slowly is key to reducing foveal injury.

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.3 and 3.3.1

7.2. Boris Stenzel: Multi-modal imaging, including autofluorescence, fundus angiography, and optical coherence tomography, along with electrophysiology studies, can provide greater insight on the survivability of the graft and factors that affect it. 

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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