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Summary

* Inverted ILM flap technique has evolved since its introduction in 2010
* There are over 110 papers on PubMed regarding ILM flap

* The totality of evidence suggest that inverted ILM flap may be
considered for a variety of macular holes such as large macular holes,
myopic macular holes, macular holes associated with retinal
detachment, and refractory holes.



ILM and Macular Hole Surgery

* ILM peel works well in straightforward macular holes



ILM and Macular Hole Surgery

* ILM peel works well in straightforward macular holescases.
* But there were challenges with:

-Very large macular holes

-Macular holes in pathologic myopia

-Macular holes with retinal detachment

-Refractory macular holes



Inverted Internal Limiting Membrane Flap
Technique for Large Macular Holes
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Macular Holes: Comparing Inverted ILM Flap
versus Standard [LM Peel

e Stanislo Rizzo compared inverted ILM flap versus ILM peel in a large study
* 620 eyes: 300 eyes standard peel and 320 eyes inverted ILM flap
* Closure rate for inverted flap was 92% versus 79% for ILM peeling P=0.001

* |n axial length >26 mm success rate for inverted flap was 88% versus 39%
for ILM peeling P=0.001

* Rizzo S, et al. Retina. 38 Suppl 1:573, 2018



Myopic Macular Holes

* Prospective, interventional study

* 19 eyes of 18 patients (3 male, 15 female)
* Myopia>6D or axial lenght >26.5mm

* Inverted ILM flap technique

= 100% closure confirmed with SD-OCT
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Myopic Macular Hole

* Hu et al compared Inverted ILM flap versus standard ILM peel for
myopic macular holes

* 40 eyes

* Anatomic closure of inverted flap was 100% versus 67% for standard
peel P=0.009

* Conclusion: ILM flap had better efficacy than ILM peel for patients
with myopic hole in closure rate, foveal microstructure and
postoperative BCVA

* Hu XT, et al. BrJ Ophthalmol 103:1495;2019
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Prospective, comparative study Inverted ILM flap technique (40 eyes)
vs. Temporal Inverted ILM flap technique (40 eyes)

Anatomical closure
* Inverted flap 38/40 eyes
* Temporal inverted flap 37/40 eyes

* No statistically significant difference
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Large Holes: Meta-analysis

* Shen et al 2020: Meta-analysis of inverted ILM flap versus standard ILM peel
* Eight studies involving 593 eyes (4 randomized trials and 4 retrospective)

* Hole closure with ILM flap was higher than ILM peel OR=3.95, P=0.003

* Visual acuity on month 3 was significantly better in ILM flap P<0.00001

* Visual acuity on month 6 was not statistically different

* |[LM flap has better anatomical outcome the ILM peeling. Flap has significant
visual gain in the short term

* ShenY, et al. BMIC Ophthalmol 20:14, 2020



CASE REPORT

Surgical repair of a giant idiopathic macular hole by
inverted internal limiting membrane flap

Riddhima Deshpande,’ Raja Narayanan®

Figure 1 (A) Ba:

photograph showing a giant macular hole. (B) Oy oherence tomography
(OCT) at baseline showing a large hole wath retinal detachment. (C) OCT at 1 week show a thin intemal limiting
membrane (ILM) flap with edges of the hole attached to the retinal pigment epithelium. Retinal tissus
seen to be growing under the ILM flap (thin arrow). (D) OCT at 2 months showing the hole to be completely closed.

thick arrow) 1s




Macular Hole Retinal Detachment: Meta-
analysis

* Yuan et al performed meta-analysis of four retrospective comparative
studies of mac hole retinal detachment

* Four studies involving 98 eyes

* The rate of retinal re-attachment (P=0.02) and macular hole closure
(P<0.00001) was higher with inverted ILM flap compared with

standard ILM peeling
* No significant difference in improvement in postoperative BCVA

* Yuan J et al. BMC Ophthalmol 28;17:219, 2017



High Myopia with Macu
Detachment: Meta-ana

ar Hole and Retinal
VSIS

* Xu and Luan performed meta-analysis of seven retrospective
comparative studies of mac hole retinal detachment in high myopia

e Seven studies, 228 eyes

* The macular hole closure rate was higher with inverted ILM flap than
with standard ILM peeling P<0.00001, OR 11.86

* No significant difference in improvement in postoperative BCVA

e Xu Q, Luan J. Eye (Lond) 33:1626, 2019



Retinal Cell Biology

The Role of Inverted Internal Limiting Membrane Flap in
Macular Hole Closure
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Mechanism: How ILM Flap Contributes to
Mac Hole Closure?

* [LM flap is a scaffold for proliferation and migration of Muller cells
* [LM flap dehydrates mac hole by covering macular hole

* Bridge formation between the walls of mac hole under the flap
* Proliferation of glial fibrillary acidic protein cells (GFAP)

* Migration of MIO-MI cells

* Neurotrophic factors and bFGF are present on human ILM

* Type IV collagen, fibronectin and laminin

IOVS | September 2017 | Vol. 58 | No. 11 | 4848




Modifications of ILM Flap Technique

* Shape of ILM flap
* Size of ILM flap
* Position and type of ILM flap

* All around the hole
C shape

Temporal

Upper

Single layer
Multilayer
Pedunculated flap
* Free flap

» Additional substances ( Viscoelastic, perfluorocarbon, blood)
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Double Internal Limiting Membrane Insertion for Macular Hole-Associated
Retinal Detachment
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Vitrectomy with Internal Limiting Membrane

Repositioning and Autologous Blood for
Macular Hole Retinal Detachment in Highly
Myopic Evyes
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CLOSING MACULAR HOLES WITH
“MACULAR PLUG” WITHOUT GAS
TAMPONADE AND POSTOPERATIVE
POSTURIN
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may warrant further investigation.  (Am ] Ophthalmol
57:861-869. © 2014 by Elsevier Inc. All rights

Autologous Transplantation of the Internal Limiting
Membrane for Refractory Macular Holes
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Recent Large Meta-analysis

Marques et al 2020: Meta-analysis of inverted ILM flap versus standard ILM peel
Sixteen studies involving 1403 eyes (733 ILM peel, 670 inverted flap)

Hole closure with ILM flap was higher than ILM peel P<.0001

Large mac holes: Closure was superior in ILM flap than ILM peel n=362, P<.001

Myopic mac holes without detachment: Closure was superior in ILM flap than ILM peel n=133, P<.001
Myopic mac holes with detachment: Closure was superior in ILM flap than ILM peel n=198, P<.001

Margues, et al. Ophthalmic Surg Lasers Imaging Retina 51(3):187, 2020



Conclusions

* Inverted ILM flap technique has evolved since its introduction in 2010
* There are over 110 papers on PubMed regarding ILM flap

* The totality of evidence suggest that inverted ILM flap may be
considered for a variety of macular holes such as large macular holes,
myopic macular holes, macular holes associated with retinal
detachment, and refractory holes.
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