VIDEO: Step-Video timings
Subretinal Transplantation of Human Embryonic Stem Cell-Derived Retinal Tissue in a Feline Large Animal Model  
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	3.1
	00:07
00:20

00:30
	Perform a 0.5 to 1 cm lateral canthotomy with Stevens tenotomy scissors. 
Place an appropriately sized Barraquer eyelid speculum to keep the eyelids open. 
Ensure that the surgical assistant irrigates the cornea regularly with BSS for the duration of the procedure.

	3.2.
	01:18

01:35
	Use 0.5 Castroviejo corneal tying forceps and a small mosquito hemostat to gently grasp the bulbar conjunctiva next to the limbus. 
Place a stays suture of 6-0 silk suture in the conjunctiva immediately adjacent to the limbus at the 8 o’clock position to hold the eye in primary gaze and retract the third eyelid. Leave the sutures long and clamped the ends with small mosquito hemostats to help with their manipulation.

	3.3.
	02:17
	Place another suture at the 12 o’clock position at the limbus partially through the thickness of the limbus taking care not to penetrate the eye. Knot this suture loosely and cut the ends short. This provides a robust anchor suture which is used during the surgery as a “handle” to rotate the eye to allow the surgeon access to different parts of the globe during different stages of the procedure.

	3.2.
	03:40
	Place a stay suture of 6-0 silk suture in the conjunctiva immediately adjacent to the limbus at the 4 o’clock positions to hold the eye in primary gaze.

	3.4.
	04:43
	Reflect the bulbar conjunctiva between 10 – 2 o’clock (a perimetry). Using tenotomy scissors incise the conjunctiva 2-3 mm from the limbus, undermine it and clear tenon’s capsule to expose the sclera at the sites for the 2 and 10 o’clock vitrectomy ports which will be placed about to 3-5 mm from the limbus depending of the age of the animal. 

	3.5
	05:18



05:40
05:52
	 Identify sites for sclerotomy following the reflection of the conjunctiva and tenon’s capsule using calipers. Choose sclerotomy sites (at 2 and 10 o’clock aiming to pass through pars plana), to avoid the major scleral vessels that can be prominent in the cat. 
Use surgical cellulose spears for hemostasis and to clear any blood.
Use wet-field cautery on the sclera at the planned sclerotomy sites to reduce scleral bleeding, planning for a ~ 3 mm region at the instrument port (10 o’clock port for a right-handed surgeon) as this will be enlarged following the vitrectomy to allow the implantation cannula to be introduced. 

	3.6.
	06:45
	Pre-place cruciate pattern sutures (6-0 or 7-0 polyglactin suture) without tying the knot at the site of proposed sclerotomies before the vitrectomy ports are placed. 

	3.7.
	11:13

11:25

	Once the sutures are placed, ask the assistant to help position the globe by holding the 12 o’clock stay sutures by tying or using Bishop-Harmon forceps. 
Let the surgeon stabilize the globe as well, using a 0.12 mm Castroviejo forceps to hold the tissue next to the sclerotomy site. 

	3.7.1.
	11:26
	Introduce a 23 G vitrectomy port using a trocar through the sclera at both the 2 o’clock and 10 o’clock positions directed at an angle towards the optic nerve to avoid contacting the lens. 

	3.7.2.
	12:13
	Check that the irrigation port is in the vitreous by gently pushing on the port using a tying forceps so that the tip can be visualized in the vitreous. 

	3.8.
	13:21
	Let the assistant hold a Machemer magnifying irrigating vitrectomy lens onto the cornea to allow visualization of the posterior segment of the eye during the next stages. 

	3.9.
	13:25
	Insert the 23 G vitrectomy probe/cutter (2,500 cpm) through the instrument port (adjacent to the surgeon’s dominant hand, i.e., the 10 o’clock port for a right-handed surgeon) and perform a partial core vitrectomy. 

	3.11.
	14:45

14:50
15:08
	Introduce the needle of the syringe holding the triamcinolone through the instrument port. 
Inject 0.25 to 0.5 mL of crystal suspension. 
Then insert the vitrectomy probe through the instrument port and advance it close to the optic nerve head with the port away from the retinal surface and use high vacuum to help detach the vitreal face from the retina. 

	3.12.2.
	16:08
	Insert the injector through the instrument port and advance it towards the retinal surface. Extrude the cannula tip and gently press it on to the retinal surface. Ask the assistant to give a slight quick push on the syringe plunger to start the retinal detachment then reduces the injection pressure to permit a slow increase of the retinal detachment until the desired size is achieved (approximately 100 to 200 µL of BSS is used). 

	3.13.
	16:30
	Slightly enlarge it using the 41 G cannula of the injector, aiming to facilitate the introduction of retinal scissors. 

	3.14.
	16:39
16:57
	Remove the 10 o’clock scleral port. 
Enlarge the sclerotomy at this site using a straight 2.85 mm slit knife/keratome oriented towards the optic nerve to avoid touching the lens. 

	3.15.
	17:14
	Extend the retinotomy using vitreoretinal vertical 80° scissors with squeeze handle, avoiding cutting retinal vessels to prevent retinal hemorrhage and be sure to cut the retina at the edge of the bleb away from the optic nerve head to avoid cutting nerve fibers leading from the retina in the transplant area to the optic nerve. 

	3.16.
	17:43

17:58
	Insert the preloaded glass capillary containing the organoids (step 2) through the enlarged sclerotomy and 
advance it towards the retinotomy site under direct visualization. 

	3.16.1.
	18:05
	Use the tip of the glass capillary to slightly open the retinotomy to access the opening into the subretinal bleb. 

	3.16.2.
	18:06
	Ask the assistant to slowly press the plunger of the injector while watching through the microscope injecting the organoids into the subretinal bleb. BSS should precede the organoids and flushes the retinotomy open. 

	3.16.3.
	18:18
	Gently push the organoids within the bleb with the tip of the glass capillary if they are at the edge of the retinotomy. 

	3.17.
	18:20
	Hold the glass capillary at the retinotomy for a few seconds to try and close the retinotomy and prevent the organoids from escaping into the vitreous. 

	3.18.
	18:30
	Very slowly remove the glass capillary from the eye avoiding any sudden release of fluid from the eye to avoid fluid movement within the eye that might expel the organoids from the subretinal bleb. 

	3.20.
	18:53
	Close the sclerotomy using the preplaced suture in a cruciate pattern (6-0 or 7-0 polyglactin). 

	3.21.
	20:52
	Ask the assistant to remove the infusion port and let the surgeon quickly tie the pre-placed suture to seal the sclerotomy and prevent loss of intraocular pressure. 

	3.22.
	22:15
	Close the conjunctival incision (peritomy) using 6-0 or 7-0 polyglactin in a simple continuous pattern.

	3.25.
	26:25

28:40
	Close the lateral canthotomy with 6-0 polyglactin suture. Place a single buried suture followed by a figure of 8 skin suture to reform the lateral canthus then 
use simple interrupted skin sutures to close the rest of the wound.

	3.26.
	31:30
	After the surgical procedure is completed, give a subconjunctival injection of a steroid and antibiotic combination (2 mg methylprednisolone acetate, 0.1 mg dexamethasone and 1 mg gentamicin.



