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Authors: please fill out the brief questionnaire below.   There are two additional questions to answer beyond the initial questionnaire using the numbering from this document.  THANKS!
Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Yes: Our surgery is always performed with the surgical microscope, except for some preliminary phases.

Can you record movies/images using your own microscope camera? (Y/N) Yes

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) No:
C.  Location: Will the filming need to take place in multiple locations? (Y/N) No: The filming will always take place in the Vista Vision Microsurgery Eye Center. The address is Via Rizzo 8, 20151 Milan, MI, Italy; tel. +39 0238005605; mail: salaoperatoria@vistavision.it. Italy

D. Surgery: Does your protocol involve a surgery that during which there will be very little opportunity for our videographer to pause the action so that we can briefly introduce cue cards?  (Y/N) Yes: I can make brief pauses between the preliminary phases in which cellular retrieval and microscopic blood and surgery are performed. Then I can make short breaks to briefly explain what I'm doing during surgery. I will give you Italian explanations during the interview, but if you prefer english one of the co-authors will help me in the explanations while I'm working.

By the way, I already have a short video of LRRT intervention with described surgical phases. It can help you make the film. Please find it attached.

D.  Which specific actions during your protocol will viewers benefit most from seeing performed in the video? 
2.3, 2.4, 3.4, 3.7, 3.8, 3.10 (Please list 4-6 individual steps using the step numbers listed in this document.  Please do not list entire sections.)
E.  What is the single most difficult aspect of this procedure and what do you do to ensure success?

3.4: 
The most delicated and useful phase of the surgery is the creation of a good deep sclerotomy, 8 mM from the limbus. 

If sclerotomy is not deep enough, the growth factors produced by the implanted cells will pass into the choroidal space modestly or not at all.

If the sclerectomy is too deep, there will be the risk of choroid perforation and consequently hemorrhage or even bulb perforation followed by retinal damages: in our experience, it never happened to us.

To make the procedure safe, you have to work with a blade angled with the bevel up in order to be tangential to ocular surface (30° for right eye and 0° for left eye) and with a curved profile. Both of these aspects will avoid accidental penetration in the choroidal space.

Then, you have to work very slowly.

To delaminate and not to cut the sclera from the choroid, if possible.

To gradually come closer to the ideal depth. 

The ideal depth is achieved when the bluish color of the underlying choroid appears and the off-white scleral traces become less visible. 

At this stage the choroid appearance seems like a thin ice floe. 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
Authors: Please complete the following statement to describe the overall goal of your protocol. This should consist of a single statement of no more than 40 words.   
The overall goal of our surgical intervention is to obtain a retinal neuroenhancement, slowing down retinal cells apoptosis, in order to improve visual performance and make it easier the visual rehabilitation of low vision patient. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.
1.1. Paolo: This method can help answer key questions in the field of low vision caused by retinal atrophic degenerations, such as the dry AMD or Neural Optic Atrophy.

1.2. Paolo: The main advantage of this technique is retinal neuroenhancement and restoration, in order to improve visual performance of low vision patient, both in natural conditions and with magnifying device.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 
1.3. Celeste: The implications of this technique extend toward therapy of all degenerations, because the growth factors interaction with cell can help to prolong its life and improve its activity.  
1.4. Celeste: Though this method can provide insight into retinal diseases, it can also be applied to all tissues and organ systems where we need a biological improvement of cell condition.
1.5. Author Name: Generally, individuals new to this method will struggle because ______________.

1.6.  Author Name: I/We first had the idea for this method, when I/we ___________.

1.7. Author Name: Visual demonstration of this method is critical as the ______________ steps 
are difficult to learn, because _______________.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.8 to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.8. ** Paolo: Demonstrating the procedure will be Angelo, a technician from my surgery, and Renzo, an ophthalmologist, we work together.  

1.8.1. Interview style: Author saying the above 

1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Ethics Committee of the Low Vision Academy and the tenets of the Declaration of Helsinki have been observed. 
Protocol: (read by voice talent at JoVE)
2. Preparatory Steps for the Retinal Restoration
2.1. After anesthetizing the macular degeneration patient for the Limoli retinal restoration, harvest fat tissue from the abdominal subcutaneous layer.
2.2. Collect about 10 mL of tissue using a 3-mM blunt cannula connected to a locking syringe according to the Lawrence and Coleman technique. [Figures 2A/2B]
2.3. Then, separate the stromal vascular fraction of fat tissue by spinning down the sample for 5 minutes at fifteen hundred G and at 20 ºC. The stromal vascular fraction is very rich of adipose-derived stem cells.
What layer is the SVF, bottom?  Do you resuspend the SVF in anything?
The centrifugation divides the abdominal lipoaspirate into 3 layers from the bottom up: blood, fat, and oil. After centrifugation, the SVF is located immediately above the blood layer, in the adjacent adipose layer, where there are endothelial cells, adipose stromal cells and ADSCs.

The needed amount for the autograft does not exceed 1 mL and it is composed of 0.1 mL of Hyaluronic Acid, 0.5-0.6 mL of SVF and 0.2-0.3 mL of Platelets Rich Plasma (PRP).

2.4. Next, collect 8 mL of peripheral blood from the patient for the platelet-rich plasma preparation.  Use a 22 Gauge needle and, then, centrifuge the collected blood for 5 minutes at fifteen hundred G and at 20 ºC. [Fig 2D]
Please describe how the correct fraction is collected from the centrifuged blood sample.
Peripheral blood (8 mL) is collected directly into vacuum tubes with sodium citrate 4% anticoagulant.  By centrifuging the blood, we obtain three resulting components: 
1) a clear solution of platelet poor plasma (PPP) (about 3.5-4 mL) in the upper phase
2) a layer of platelet-rich plasma (PRP) (about 1.5-2 mL) in the middle
3) leukocytes and red blood cells at the bottom of the centrifuge tube (about 2-2.5 mL)
With a syringe, we smoothly draw PPP, which is the upper half of the tube content, and then we eliminate it. 
Finally, we take the PRP, which is the residual plasma component, adjacent to the blood layer, richer in platelets.
In our procedure we use tubes equipped with separator gel. After centrifugation it separates the blood layer from the plasma. This gel allows to avoid contamination of the PRP from blood as well as to make easier to collect it from tube.
2.5. Renzo: In this retinal restoration, the ensuing changes result in better survival of the autologous fat graft, adipose-derived stem cell proliferation, which favors increased choroidal perfusion, and a more comprehensive modulation of the action of those factors that are secreted only by fat.  This is good statement for an interview, please select a speaker. 
(Note for Steven: the statement below is better to us)
Renzo: In this retinal restoration, the ensuing changes result in promoting the vascular pedicle fat engraftment with the underlying choroid (1); enhancing the pedicle fat original vascularization, in order to ensure its volume and survival (2); giving a regenerative start-up to all the retinal elements (RPE cells, Müller cells, rod and cone cells, vessels), through the paracrine secretion of growth factors (3).

3. Suprachoroidal Autograft by Limoli Retinal Restoration
3.1. Begin the restorative surgery by first anchoring the sclera with 6-0 silk suture, near the inferior-temporal limbus.
3.2. Then, using 5.5” Westcott Tenotomy curved scissors, open the subconjunctival and subtenonian space, 11 mM from the inferior-temporal limbus. Therein, insert the Limoli-Basile conjunctival retractor to make a scleral surgical field.
3.3. Next, using a 5-mM crescent knife angled bevel up, pre-cut a flap within the inferior-temporal quadrant of the sclera, 8 mM from the limbus.  Make the flap hinge radial and to the left of the surgeon.
3.4. In the inferior-temporal quadrant, at 8 mm from the limbus, open a deep scleral door of about 5 mM on the side by radial hinge by using a crescent knife, angled bevel up. 
3.5. Now, carry out sclerectomy at an adequate depth to view the slate color of the choroid.  First, create a gap by removing a little operculum in the distal part of the flap, in order to facilitate blood circulation in the subsequent suprachoroidal autograft.
3.6. Next, using ophthalmological forceps, extract the orbital fat from a gap above the inferior oblique muscle.  Examine the extracted fat – it must be sufficiently vascularized for survival of the implant. 
What are the indicators that vascularization is good enough or not good enough?  
The presence of a substantial adipose pedicle usually is indicative of its good trophic condition and consequently its rich vascularization. 
Moreover, the microscopic analysis of the fat pedicle surface directly shows its vascularization.

In addition, little bleedings of the pedicle during surgical procedures indicate a fine blood supply.

On the other hand, a fibrotic, membranous adipose pedicle, poor in fat cells, is a sign of low trophism and therefore low vascularization.

If the fat is not sufficiently vascularized, what is done next? 

The ADSCs and PRP autograft around the fat pedicle serves to ensure not only an increased production of growth factors, but also the survival of the adipose pedicle, both by adipogenesis and angiogenesis. 
It is also possible that anastomoses are created between choroid and pedicle, and this fact might increase the pedicle’s chance survival over time.

For this reason, we do a subscleral adipocyte graft together with ADSCs and PRP autograft in order to reduce the possibility that the grafted pedicle, regardless of its original condition, may rapidly atrophy. 
3.7. Now, gently place the autologous fat pedicle on the choroidal bed and suture it closed with choroidal 6-0 polyglactin fiber along the proximal edge of the door.  Next, suture the scleral flap to avoid compression on the fat pedicle or on its nutrient vessels.
3.8. Into the stroma of the fat pedicle, infiltrate 1 mL of platelet-rich plasma gel using a 30 Gauge angled cannula.  TEXT: 30 G, 30º 
3.9. Next, prepare the sides of the conjunctiva for the suture. How? 

Generally, to arm a suture before certain surgical phases makes that suture easier and more precise.

Limoli-Basile conjunctival retractor has as its main function to open the conjunctival flaps wide during surgery in order to open a surgical field of pre-calibrated dimensions, about of 7 x 7 mm, on the inferior-temporal surface of the sclera. 
Secondly, it make the edges of the conjunctival flaps very visible and in slight tension for the following suture.
Thus, before removing it from the operative field, the conjunctival suture armor becomes easier.
Then, remove the conjunctival retractor and suture the conjunctiva, using 6/0 polyglactin fiber, but do not close it.  Leave enough space to insert a small flexible tube into the scleral pocket.

3.10. Within the tube, pack the autologous fat graft: 0.5 cc of stromal vascular fraction, containing the stem cells. Then, insert the tube and saturate the residual space between the autologous fat graft, choroid, and scleral flaps with the cells.
3.11. Now, remove the tube and close the suture, For the next three days, provide systemic antibiotic therapy and for the next 15 to 20 days, provide and eye-drops containing an antibiotic and steroid combination.
OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure.  This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out.  If there are two critical steps, please fill out two statements, but this is the maximum.  Each statement, should be 40 words or less.  Please specify who will speak these parts and which step(s) in the protocol the statement pertains to.  Use the step numbers given above.
Paolo, Step 3.1: Scleral anchoring is a critical step. The needle must enter the limbus not too deeply not too superficially.

If you perforate the eye, it will deflate; if the thread is unhooked, the eye will not be anchored. What a stress!

Paolo, Step 3.6: Orbital fat searching is another critical step. We open the orbital space without scissors in order to prevent bleeding or muscle cuts, then we isolate the fat pedicle, before anchoring it to the sclera.

A good work, many growth factors.
Results: _____________
3.12. Two groups of dry age-related macular degeneration-affected patients, with best-correct visual acuity score of at least one on the BAMlog scale.  The mean patient age was 71.5 years.
3.12.1. Table 1
3.13. Diagnosis was verified by confocal scanning laser ophthalmoscope and spectral domain-optical coherence tomography. For those that received the implantation,  their BAMlog score improved to  about 0.5 at 90 days and improved to less than 0.4 by 180 days.  
3.13.1. Figure 2 (>6.09)
How were the patients in group B treated differently?  Did they undergo a sham surgical procedure or no procedure at all?
Patients in Group B (control group) did not undergo any surgical procedures. Their only required treatment was a therapy based on antioxidant supplements as well as visual rehabilitation, when necessary.

The natural history of dry AMD in our work shows strong similarities to what has been reported in the literature (for example: Monika Fleckenstein et al. Modeling Progression in Terms of Visual Loss in Geographic Atrophy Secondary to Age-related Macular Degeneration. ARVO Annual Meeting Abstract. June 2015).
3.14. Furthermore, their microperimetry test score increased from 11.44 to 12.59 dB by 180 days, in LRRT treated patients. 
3.14.1. Figure 3 (>6.10)
3.15. Overall, these results suggest that the different cell types grafted behind the choroid were able to ensure constant growth factor secretion into the choroidal flow and that consequently, the visual acuity of the grafted group increased more than in the control group.
3.15.1. Table 2
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?status=a3603k
4. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

4.1. Paolo: Once mastered, this technique can be done in 30 minutes per eye if it is performed properly.
4.2. Renzo: While attempting this procedure, it's important to tread carefully both when making scleral anchoring and when performing deep sclerotomy, otherwise the technique is relatively simple and safe.
4.3. Paolo: Following this procedure, other methods such as visual rehabilitation can be performed in order to answer additional questions like: can we enhance visual performance in low vision patients?
4.4. Celeste: After its development, this technique paved the way for researchers in the field of retinal restoration in order to explore the possibility to stop or slow down the evolution of neuroretinal atrophic degeneration and to improve its visual performance.
4.5. Renzo: After watching this video, you should have a good understanding of how to use a possible therapy for cell apoptosis. The surgery promotes interaction between growth factors and residual retinal cells so as to obtain useful restoration.
4.6. Angelo: Do not forget that working with cellular and emoderived materials can be extremely hazardous. Precautions such as the use of latex gloves should always be taken while performing this procedure, in each phases.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
Section 2 Preparatory Steps for the Retinal Restoration
6.01 - Cannula and subsequent sample of adipose tissue from the abdominal area.
6.02 – Aspiration’s detail: cannula moves subcutaneous fat with mild aspiration by aspirating fat cells into its own lumen.

6.03 - After centrifugation, we can observe the structure of three-layer of adipose tissue: in the higher layer oil, in the intermediate layer homogeneous fat and in the lower layer blood fluid.

6.04 - Tube with blood immediately after centrifugation: we can observe three layers (Platelets Poor Plasma or PPP, Platelets Rich Plasma or PRP, Erythrocytes). 

Section 3 Suprachoroidal Autograft by Limoli Retinal Restoration
6.05 - Video synthesis of LRRT (only for example) (already sent)
6.05.1 Video LRRT 2-5-2017 Good quality and all surgery

6.06 - Graphic representation of LRRT with adipose pedicle, contiguous structures and cells implanted

6.07 - LRRT: Graphic representation of section of adipose pedicle with contiguous structures and implanted cells
6.08 - Table: implanted cells in LRRT and obtained GF in choroidal space

Section 4 Results

6.09: BCVA change in dry AMD LRRT treated and control

6.10: Microperimetry change in dry AMD LRRT treated and control

6.11: Case report 1: Microperimetry change in dry AMD treated with LRRT and control (controlateral eye no treated)

6.12: Case report 2: Microperimetry change in dry AMD treated with LRRT

6.13: Case report 3: Microperimetry change in dry AMD treated with LRRT

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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