THREE WAYS T0 TACKLE

TOUGH MACULAR HOLES

Experts shared their favorite approaches for closing large, chronic, recurrent, or myopic macular holes.

acular hole is one of the most common indica-
tions for retinal surgery, and the procedure for
small, uncomplicated holes is relatively standard:
pars plana vitrectomy (PPV), induction of a
posterior vitreous detachment (PVD), internal
limiting membrane (ILM) peeling, and fluid-gas exchange.
This approach is successful in 93% to 98% of cases when the
macular hole is small.™
Despite this high success rate, however, there are some
types of macular hole that tend to have a higher failure rate.
The most challenging are macular holes that are > 400 um
diameter, that have been open for more than 6 months, that
present in high myopes, or that are recurrent.* For macular
holes > 400 pm, the closure rate varies widely, with about a
third of cases resulting in a flat open configuration with mini-
mal visual improvement.#>
In this article we share our favorite techniques for
attempting to close large, chronic, recurrent, or myopic
macular holes. We presented these techniques at the 2021
Vit-Buckle Society Annual Meeting.

MASSAGE THE MACULA
By Daniela Meizner, MD

This technique, first described by George A. Williams, MD,
in 2013, has proven to be successful for even the most chal-
lenging macular holes.®

Perform a 25-gauge three-port PPV and induce a PVD
if one is not already present. Stain the ILM with brilliant
blue dye and peel it as wide as possible. Next, mount a
38-gauge subretinal cannula onto a silicone oil injection
system (12 psi to 25 psi) filled with balance saline solution.
Introduce the cannula into the subretinal space at three
to four sites and inject the solution to produce a localized
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retinal detachment around the macular hole. Proceed then
to gently massage the borders centripetally with a Finesse
Flex Loop (Alcon) or a soft-tip cannula to carefully move the
edges closer together.

Continue by taking a close look at the entire anterior reti-
nal periphery using a scleral depressor to check for retinal
breaks. Once you are satisfied that there are no breaks, per-
form a fluid-air exchange using a soft-tip cannula.

Finally, inject an isovolumetric concentration of SF, gas
into the vitreous cavity and suture the sclerotomies, if
needed. Postoperative facedown posturing is recommended
for 3 days.

AT A GLANCE

» Creating a retinal detachment around a macular
hole can help to release firm adhesions between the
neurosensory retina and retinal pigment epithelium
to facilitate closure of the hole.

» A human amniotic membrane patch placed under
a recalcitrant macular hole helps resorb subretinal
fluid that may surround the hole, leading to
improvement in visual acuity.

» The goal of the rug technique is to release internal
limiting membrane (ILM) tension over the hole by
creating a single continuous sheet of ILM that ends
with a superior hinge beyond the hole; this sheet is
then draped back over the hole.



THE SURGICAL ISSUE <«

THERE 1S STILL NO PERFECT APPROACH TO MANAGE CHALLENGING

MACULAR HOLE CASES, AND WE CONTINUE TO LEARN AND

INNOVATE WITH NEW TECHNIQUES AND TOOLS.

WHEN FACED WITH A CHALLENGING MACULAR HOLE SURGERY,
CONSIDER THESE TECHNIQUES.

Creating a retinal detachment around the macular hole Here are some tips for performing surgery with human
can help to release the firm adhesions between the neuro- amniotic membrane grafts for recalcitrant macular holes:
sensory retina and retinal pigment epithelium (RPE) to facili- « This technique is not for standard macular holes;
tate the closure of the hole. This technique and the injection « Use a cornea punch biopsy tool;
of the balanced saline solution require a very careful hand to « Use chandelier light to facilitate a bimanual technique;
prevent damage to nearby structures such as the nerve fiber « 25-gauge surgery is fine, as the membrane does not get
layer bundle and the RPE. stuck in the valved trocar;

There are subtle variations of this technique; for example, « Use a soft-tip cannula;
the surgeon can decide whether to massage the borders + Make sure the sticky side of the amniotic membrane is
of the hole and whether to use gas or oil as a tamponade. down;

To avoid making extra holes in the macula, some surgeons « You don’t need perfluoro-n-octane (PFO);
prefer to inject the balanced saline solution through the + You don’t need silicone oil.

original macular hole.

ILM FLAP: THE RUG TECHNIQUE

AMNIOTIC MEMBRANE GRAFT By Prethy Rao, MD, MPH

By Jessica Lee, MD The rug technique is a useful go-to option for all primary,
Several innovative surgical techniques have improved the large, chronic, or traumatic macular holes with existing ILM

success rate of macular hole closure, including variations in adult and pediatric patients. It is a variation of an ILM

of ILM peeling.”” The inverted ILM flap, ILM free flap, and technique first described by Tian et al in 2019, with the

ILM insertion techniques have all led to varying degrees of
improvement in success rates.® Others have described the
use of perifoveal radial incisions; detaching and reattaching
the macula; and autologous blood or serum and platelet-
rich plasma.’®" The use of an autologous retinal autograft
has also been proposed, with good success and resulting in
improvement in vision."

The use of human amniotic membrane is one of the latest
trends in surgical technique for the treatment of recalci-
trant macular holes, although it was first described in 1957
by researchers in Germany.'>'* More recently, Rizzo et al
published on the use of human amniotic membrane for the
repair of retinal breaks, recurrent macular holes, and macular
holes in the setting of pathologic myopia.'

A human amniotic membrane patch placed under a mac-
ular hole helps to resorb subretinal fluid that may surround
the recalcitrant macular hole, leading to improvement in
visual acuity. Researchers have suggested that the amniotic

membrane in the subretinal space serves as a scaffold for glial ~ Figure 1. This 60-year-old patient with a full-thickness macular hole underwent a successful
cell migration and enhances adherence of the edges of the macular hole repair with the rug technigue. In the final step of the procedure, the surgeon
hole to the underlying RPE.™ uses the last fluid wave of the fluid-air exchange to roll the LM flap back over the hole.
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Figure 2. Preoperatively, the patient’s VA was 20/70 (A). Postoperatively, VA improved to 20/40 (B).

exception that PFO is not used in our technique.’® The goal
of the technique is to release ILM tension over the hole by
creating a single continuous sheet of ILM that ends with

a superior hinge beyond the hole; this ILM sheet is then
draped back over the hole. The advantage of this technique
is its ability to restore or maintain the integrity of the Mdiller
cell footplates, which helps patients achieve a more physi-
ologic postoperative foveal contour with less distortion. Here
are the basic steps.

Starting approximately 2 to 3 disc diameters directly infe-
rior to the hole and using a pinch-and-peel technique with
ILM forceps or a Finesse Flex Loop, initiate a flap carefully
and pull superiorly a few millimeters. Repeat this step start-
ing next to the edge of the initial flap to create a continuous
sheet. To prevent amputation of the flap, carefully “walk”
the ILM sheet superiorly in parts or segments and stay close
to the retina while pulling the flap superiorly. The end of the
flap (the superior hinge) should conclude about 2 to 3 disc
diameters superior to the hole so that it remains tethered to
the surrounding retina.

Initiate a fluid-air exchange. During the last 10% to 20% of
the exchange, place the soft-tip cannula inferior to the hole
(at the level where you initiated the flap) to allow the last
fluid wave to roll the ILM flap back over the hole to its origi-
nal physiologic position (Figures 1 and 2). A noticeable gap
may exist between the inferior edge of the flap and the initial
site, suggesting release of the ILM tension on the hole.

Surgeons should avoid using this technique in the pres-
ence of a concurrent epiretinal membrane due to the risk of
regrowth and reopening of the hole.

FINAL THOUGHTS

There is still no perfect approach to manage challenging
macular hole cases, and we continue to learn and innovate
with new techniques and tools. When faced with a challeng-
ing macular hole surgery, consider these techniques. One of
them just might lead to a successful outcome. m
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