MACULAR HOLE
CLOSURE:

ANEW GLASSIFICATION

Novel surgical techniques call for a different way to categorize large macular holes.
By Flavio A. Rezende, MD, PhD

Despite the impressive evolution in retinal
imaging and instrumentation, most ophthal-
mologists still use the Gass reappraisal of macular
hole classification from 1995." It was based on
biomicroscopic features for pathophysiological
purposes alone, not surgical prognosis. The first classifica-
tion for full-thickness macular holes (FTMHs) based on
spectral-domain OCT (SD-OCT) was introduced in 2013

by the International Vitreomacular Traction Study Group.2
Although the main purpose was to define the pathological
progression of anomalous posterior vitreous detachment

at the vitreomacular interface, the group also classified eyes
with FTMHs into three groups: small (< 250 um), medium
(= 250-400 pm), and large (> 400 um). These are based on
what they called minimum hole width or aperture size, which
is measured at the narrowest point of the hole in the mid
retina (now termed minimum linear diameter [MLD]). More
recently, surgical series using internal limiting membrane
(ILM) peeling have demonstrated that FTMHs < 400 pum
have success rates near 100%, but holes > 400 pm only reach
80% closure rates overall.3

THE NEED FOR BETTER CLASSIFICATION

The first attempt to introduce a surgical FTMH classifi-
cation was made by the Manchester Large Macular Hole
Study.? The series, which included only eyes undergoing pars
plana vitrectomy and wide ILM peeling, confirmed a worse
outcome for FTMHs beyond MLD of 650 pm.

Parameters other than MLD, such as base linear diameter
(BLD), hole edge height and configuration (lifted edges
with a subretinal fluid cuff vs flat), macular hole index
(height x BLD), cystoid changes, presence of vitreomacular
traction, and presence of epiretinal membrane/epimacular
proliferation, have been described as SD-OCT biomarkers
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that have additional effects on either anatomical and/or
functional surgical outcomes.>® Lately, many alternative
surgical techniques—such as autologous ILM flaps,
perifoveal hydrodissection, human amniotic membrane
(hAM) graft, and autologous retinal transplantation
(ART)—have been introduced with encouraging results
for large FTMHs with worse SD-OCT characteristics or
recurrent and recalcitrant holes.” '

THE CLOSE CLASSIFICATION

A group of experienced retina surgeons convened
(virtually during the COVID-19 pandemic) to create the
CLOSE Study Group." The main goal was to gather cases
of FTMHs beyond 400 um and propose a new classification
based on surgical results that included newer techniques.
The new CLOSE classification is based on preoperative
MLD (determined using dense radial SD-OCT scans) and

AT A GLANCE

» Most clinicians still use the 1995 classification system
for full-thickness macular holes (FTMHs), which does
not integrate newer treatment approaches.

» The CLOSE Study Group gathered cases of FTMHs
beyond 400 ym and proposed a new classification
system based on surgical results, including those of
newer techniques.

» The new CLOSE classification may help clinicians
better care for patients with large FTMHs that until
recently were deemed inoperable.



TABLE 1. CLOSE CLASSIFICATION STRATIFYING MACULAR
HOLES BEYOND 400 wm

Classification Hole size (um)
Small <250

Medium > 250 - < 400
Large > 400 - < 650
X-large > 650 - < 800
XX-large > 800 - <1,000
Giant >1,000

TABLE 2. POSTOPERATIVE FTMH CLOSURE RATES (%)

Surgical Technigue Large | X-Large | XX-Large | Giant
ILM Peeling 96.8 86 80 NA
ILM Flap 100 99.1 93 90
Macular Hydrodissection NA 88.9 60 87.1
Human Amniotic Membrane 100 100 100 100
i L GO
NA, not enough numbers available

TABLE 3. MEAN BCVA GAINS BASED ON SURGICAL

TECHNIQUE (LOGMAR)
Surgical Technique Large | X-Large | XX-Large | Giant
ILM Peeling -0.5293 | -0.4248 |-0.3858 | NA
ILM Flap -0.3602 | -0.3778 |-0.2338 | -0.2694
Macular Hydrodissection NA -0.4748 | -0.3441 | -0.5664
Human Amniotic Membrane -0.4902 | -0.5177 | -0.5342 | -0.3497
?r“;rfs"élg;n”;ﬁig'“a' 02202 |-0.3561 |-0.4633 | -0.4178
NA, not enough numbers available

postoperative visual acuity recovery and hole closure (type 1)
outcomes of more than 1,000 cases (Tables 1-3, Figure 1).
The classification also considers the importance of
measuring BLD and hole edge height (Figures 2 and 3). Larger
FTMHs and holes that fail to close with the first interven-
tion are more likely to have flatter edges and are less likely
to respond to ILM peeling/flap techniques. These flat-edged
holes (type 2) were considered successful anatomical results
in the past but are now deemed failed holes, and further
surgical intervention can provide additional visual gains.
The new classification shows high closure rates and signifi-
cant visual acuity gains for large macular holes undergoing

SURGICAL ROUNDS <«

Figure 1. These 3D illustrations of each hole size group show MLD, BLD, and macular hole
edge height measurements. As the hole gets larger, the edges become flatter with less
cystic cavities (shorter height), and MLD and BLD dimensions become similar.

Figure 2. This preoperative large macular hole (MLD: 519 um) has elevated edges and multiple
cystoid spaces (A); 6 months after wide ILM peeling, OCT shows continued improvement of the
outer foveal structure after hole closure and 6 lines of visual acuity gain (B). This preoperative
X-large FTMH (MLD: 640 um) also has elevated edges and cystoid spaces (C); the patient was
being treated with an anti-VEGF agent for a juxtafoveal neovascular membrane. An inverted
ILM flap technique achieved good closure with 4 lines of visual acuity gain (D).

Figure 3. ThIS large FTMH (MLD: 423 um) did not close after a nrevmus ILM flap procedure
but still had elevated edges with cystoid spaces (A). Hole closure was achieved with
perifoveal hydrodissection, and VA improved from 20/400 to 20/60 1 year postoperative (B).
This XX-large hole (MLD: 933 ym) was under silicone oil tamponade after multiple

surgeries (). Hole closure was achieved with a hAM graft, and VA improved from hand
motion to 20/300 (D). This giant hole (MLD: 1,025 um) with flat dehydrated edges had
undergone two previous surgeries (E). After ART, the hole closed with significant VA
improvement from counting fingers to 20/80 (F).
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» SURGICAL ROUNDS
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Figure 4. My personal surgical algorithm for MLD > 400 um for primary or failed macular holes.

ILM peeling. However, the success rates with ILM peeling
dropped with the X-large group and were worse for holes
beyond 800 pm. ILM flaps performed well even for primary
holes that were XX-large and bigger.

Thus, alternative techniques, such as perifoveal hydrodis-
section, hAM grafts, and ART, should be reserved for eyes
that failed the first surgery with ILM peeling or flap tech-
niques or when a patient presents with a FTMH that is larger
than 800 pm with flat dehydrated edges.

An important aspect to keep in mind is that surgical goals
are slowly changing, and macular hole closure is no longer
the only target; instead, the aim is to also reestablish outer
foveal integrity (external limiting membrane and ellipsoid
zone continuity on SD-OCT). An updated hole closure
classification recently published by Rossi et al can also help
understand the differences in healing patterns after various
surgical techniques.'

Macular holes with or without retinal detachment in eyes
with high myopia and features of myopic tractional macu-
lopathy are a subset that may benefit from alternative tech-
niques not included in the CLOSE classification, and we refer
to the classification proposed by Parolini et al for those.”

IMPLEMENTATION

Using this latest information, | created a personal surgical
algorithm to address various situations associated with
primary or failed macular holes beyond 400 um (Figure 4). As
more retina surgeons and researchers become familiar with
the new CLOSE classification, we can start speaking the same
language and better care for patients with large FTMHs,
which until recently were deemed inoperable, by choosing
the best surgical approach for each clinical scenario. m
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Macular Hole Classification in Myopia
For more on this classification
system, scan the OR code or read
Manage Myopic Traction Maculopathy
With Ease at bit.ly/3QWIZr).




