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P
atients with a full-thickness macular hole (FTMH) 
have an anatomical defect in the fovea that leads to 
a significant reduction in central visual acuity and, 
subsequently, reduced quality of life. While many 
FTMHs can be idiopathic, they can also be secondary 

to vitreoretinal traction, high myopia, proliferative 
diabetic retinopathy, and inflammation.1 The conventional 
treatment for a FTMH has been pars plana vitrectomy, 
internal limiting membrane (ILM) peel, and total gas-fluid 
exchange with long-lasting gas tamponade. This technique 
is effective in terms of both closure rate and visual acuity 
improvement, with a 90% success rate for the closure of 
an acute FTMH noted in numerous studies.2,3 However, 
alternative treatments for chronic, large, or recalcitrant 
FTMHs have been developed due to lower closure rates of 
these subsets of FTMHs with traditional methods.

 A L T E R N A T I V E A P P R O A C H E S 
Surgeons have recently explored variations of ILM 

manipulation, such as inverted ILM flaps, ILM free flaps, 
and hinged ILM flaps. Inverted ILM flaps involve peeling 
a portion of the ILM and folding it over the macular 
hole.4 Several studies have looked at using this technique 
to improve closure rates for large macular holes.5-7 Free 
flaps can be used when an ILM peel has previously been 
performed and entail harvesting an ILM flap from a 
distal site, placing it over the FTMH, and inserting a gas 
tamponade.8 A prior study noted a success rate of 86% with 
an ILM free flap compared with a 91.6% success rate for an 
inverted ILM flap.9

Several studies suggest the ILM flap technique is a valu-
able option when treating large FTMHs.9 Dera et al noted 
a 90.8% closure rate when using an ILM flap and a 59.6% 

closure rate for a conventional ILM peel in patients with 
a FTMH > 400 µm.10 Another study found similar closure 
rates of 95.6% and 78.6% for large FTMHs, respectively.11

Not only have these studies shown positive outcomes for 
ILM flap closure, but many have also hypothesized that the 
ILM flap acts as a scaffold for migration and proliferation of 
Müller cells.12 These cells secrete neurotrophic and growth 
factors that enhance the survival of retinal neurons.12 
However, other studies suggest that an ILM flap for a large 
FTMH has no obvious advantages over ILM peeling related 
to anatomical morphology and visual function.13,14

In addition to manipulating the ILM, other techniques 
have been developed for recalcitrant holes. For example, 
a macular hole hydrodissection includes a standard ILM 
peel and a soft-tip cannula to reflux fluid into the FTMH, 
releasing any retina-to-retinal pigment epithelium adhesion 
at the hole margin.15 An additional technique to consider 
is autologous retinal transplantation, which has had good 
success rates but can be technically challenging.16

 O U R S T U D Y 
In our recent study presented at the 2023 American 

Society of Retina Specialists Meeting, we analyzed an 
inverted ILM flap technique, which entails peeling an ILM 
flap 2x3 disc diameters wide temporal to and past the 
FTMH to relieve all traction, laying the ILM back in place, 
and inverting the temporally peeled portion over the 
FTMH with insertion of a gas tamponade (Figures 1 and 2). 
We compared success rates between large FTMHs to 
determine if one surgical technique is better than another.

We analyzed available data from a retina-specific prac-
tice to compare anatomical and functional outcomes 
in patients who received surgical intervention for 
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large (> 400 µm) FTMHs by either the ILM flap or peel 
technique. For overall anatomical outcomes, our study 
showed an almost identical FTMH closure rate between the 
ILM flap and peel technique: 94.6% and 93.6%, respectively. 
Although closure rates were similar within our study, the 
preoperative mean base diameter was greater in the flap 
versus non-flap group with a trend toward worse initial 
visual acuity.

In our subgroup analysis, we looked at FTMH closure 
rates based on different basal diameters. There was a 
trend toward lower closure rates for larger holes, which 
held true for both the ILM flap and peel groups. There 
was no statistical difference noted between either surgical 
technique across macular hole diameters. It is unclear 
if this was due to a limitation in the number of cases 
studied within each subgroup, the difference in the sizes 
of the macular holes at onset, or the fact that there is no 
difference in closure rates between the two techniques.

For overall functional outcomes, there was a statistically 
significant improvement in both the ILM flap and peel 
groups postoperatively. These findings are consistent with 
prior studies overseeing postoperative visual acuity for 
both treatment groups.17,18 There was an overall improve-
ment in VA of 0.46 logMAR compared with preoperatively 
in each surgical cohort to the last follow-up. Similar to 
studies that support visual improvement from 6 months to 
2 years postoperatively, our data demonstrated continued 
improvement within each cohort up to 3 years.19,20

While we have shown that the inverted ILM flap and peel 
techniques allow for significant anatomical and functional 
improvement postoperatively, additional research is 
warranted to distinguish which FTMH scenario responds 
best to which technique. With many emerging surgical 
approaches to treat large, complex FTMHs, surgeons must 
give more consideration to which surgical approach would 
benefit which patient.  n
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Figure 1. OCT documented  a chronic FTMH prior to treatment with the inverted ILM flap 
technique.

Figure 2. Postoperative OCT showed a closed, chronic FTMH with an inverted ILM flap. Note 
that the scroll of the ILM overlying the closed hole is visible.


