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Abstract: Lamellar macular holes present distinct morphological features including tractional
or non-tractional epimacular membranes, foveal tissue alterations, defects of the outer retinal
layers, or a separation of the retinal layers. At present, degenerative lamellar holes are differenti-
ated from tractional holes based on the morphological characteristics seen in OCT. The current
treatment approach is based on this gross differentiation. Considering the recent developments
in high-resolution imaging, this classification needs to be revisited since morphological features
may present simultaneously, making it difficult to separate these entities. In addition, a revisited
classification may be of value to better standardize the indication for surgical treatment.
Keywords: lamellar macular hole, degenerative lamellar hole, tractional lamellar hole, outer
retina, lamellar macular hole-associated epimacular proliferation, LHEP

Introduction
The clinical description of a lamellar macular hole was first reported in 1976 by Donald
Gass' who observed a reddish macular lesion in pseudophakic eyes with cystoid
macular edema. According to our current understanding, the term lamellar macular
hole basically refers to a non-full-thickness defect of the macula, characterized by an
irregular foveal contour and a split foveal edge.>* In some cases lamellar macular holes
reveal tissue alterations, which is suggestive of a loss of retinal tissue and consecutive
alterations of the foveal morphology. These morphological characteristics differentiate
these lesions from full thickness macular holes and macular pseudoholes.? Today, in
the era of high-resolution imaging such as spectral domain OCT (SD-OCT), lamel-
lar macular defects are subject to morphological analyses, revealing remarkable and
specific characteristics and differences. With improved macular imaging capabilities,
it is important to establish an updated classification of these conditions in the future,
helping us better characterize various types of lamellar macular holes from a morpho-
logical perspective, but also with regard to their (surgical) management.

As to our current understanding, lamellar macular holes are grossly classified into
degenerative and tractional lamellar macular holes, although in some cases mixed
types of these alterations can be observed.*

Tractional lamellar macular hole

OCT typically reveals a tractional epimacular membrane associated with an elevated
foveal edge (Figure 1). The membranes are irregular in shape and retinal adhesion,
not always centered with regard to the fovea and often lead to tractional distortion of
the inner and the outer retinal layers in more pronounced cases. However, a separation
within the retinal layers as a result of traction is almost exclusively seen between the
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Split between OPL and ONL QTractional membrane

No foveal tissue loss 1‘ Ellipsoid zone intact

Figure | A tractional lamellar hole is characterized by tractional epimacular tissue,
an elevated foveal edge, and a separation within the retinal layers as a result of
traction mostly observed between the outer nuclear and outer plexiform layer. The
outer retina is intact in almost all cases.

Abbreviations: ONL, outer nuclear layer; OPL, outer plexiform layer.

outer nuclear and outer plexiform layer and interrupted by
vertical hyperreflective structures bridging hyopreflective
areas. It was shown that this separation more often occurs
in cases with multiple contractile spots in en face OCT.’
Intraretinal cystoid changes are sometimes present within the
inner plexiform layer. The outer retinal layers, including the
ellipsoid zone, are usually not affected. In clinical practice
and in the literature, the latter condition is often referred to
as a “tractional lamellar macular hole.” Gaudric et al have
nicely shown that these cases respond very well to macular
surgery.’

Degenerative lamellar macular hole (Figure 2) is

characterized by wide foveal round-edged intraretinal

INL < L thep

Tissue loss and thinning —> Defects in ellipsoid zone

Figure 2 In a degenerative lamellar hole, an intraretinal hyporeflective cavitation is
observed.The foveal edges are in general not elevated. Intraretinal alterations may affect
all retinal layers including the ellipsoid zone. Often, a peculiar nontractional epimacular
tissue with less reflectivity compared to classic epimacular membranes is present.
Abbreviations: INL, inner nuclear layer; LHEP, lamellar macular hole-associated
epiretinal proliferation.

hyporeflective cavitation without vertical hyperreflective
structures as mentioned above. The foveal edges are in
general not elevated. Intraretinal alterations may affect all
retinal layers including the very outer retinal layers such as
the ellipsoid zone. On the retinal surface, often close to the
foveal rim, an atypical epimacular tissue may be observed
showing less reflectivity compared to classic epimacular
membranes, revealing no contractile properties and no areas
of hyporeflective space between the proliferation and the
inner retina. This tissue is currently referred to as “lamellar
macular hole-associated epiretinal proliferation” (LHEP).
The presence of a foveal bump can also be seen at the center
of the fovea.*?

This current simplified OCT-based differentiation
appears practical in daily routine for the indication of surgery,
especially concerning the functional improvement that can
be expected in the postoperative course. Nevertheless, the
current classification needs to be revisited as more precise
imaging modalities and clinico-morphological correlations
have been recently established. The terminology appears to
be even more complex, as a clear separation of the two types
of lamellar holes cannot always be achieved since in some
cases tractional epimacular membranes and LHEP can be
identified simultaneously.

Regarding the management of lamellar macular holes,
a standardized therapy or treatment algorithm does not exist.
It is important to take into account the subjective complaints
of the patient and the evolution of his/her best corrected visual
acuity. A surgical intervention is generally more often recom-
mended in the presence of a tractional component including
epimacular tissue as seen in pseudoholes with or without
intraretinal separation.’ Tractional tissue could not always
be identified using earlier OCT generations which could
explain why surgery was less frequently recommended in
cases of lamellar macular holes.? Today, the progress made
in the field of high-resolution imaging allows for a far more
detailed evaluation and decision-making process concerning
surgical therapy and prognosis. The functional result follow-
ing macular surgery seems to mostly correlate with the type of
epimacular tissue and the alteration of the outer retinal layers.
In the last few years, a correlation between the integrity of
the ellipsoid zone and the functional prognosis after macular
surgery for macular holes, pseudoholes, and lamellar macular
holes (degenerative type) was demonstrated.”® A similar cor-
relation between the presence of preoperative outer retinal
changes and functional outcomes was made in the presence of
LHEP.® Other authors correlated the presence of LHEP with a
significant thinning of the bottom and a wider opening of the
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lamellar hole, although without influence on postoperative
function.’ In contrast, better functional results are obtained
in the presence of tractional membranes in association with
the lamellar defect.®!° In these cases, alterations of the outer
retina are less frequently observed and a removal of the
tractional tissue may result in a better restoration of foveal
morphology compared to degenerative changes and tissue
loss seen in the degenerative LMH.5 Coassin et al'! very
recently published a clinical study on the 36 months follow-
up after surgery for lamellar macular holes. Looking at all
patients including all types of lamellar holes, they observed
a significant increase of mean best-corrected visual acuity
from 20/50 before to 20/33 after surgery. However, when
separating different types of lamellar holes, no significant
improvement was noted in the subgroup of degenerative
lamellar holes (20/81 vs 20/70)"! in contrast to tractional
lamellar holes and mixed types.

An alternative to surgical treatment is the observation of
the lamellar defect. It is suggestive to assume that the progres-
sion of tractional lamellar holes and degenerative lamellar
holes is different. However, OCT-based observational
studies'? observed the natural course of lamellar macular
changes and concluded that these defects may be considered
relatively stable conditions regarding functional and mor-
phological criteria when being observed over 18 months.
In addition, dell’Omo et al observed a substantial stability
of functional and morphologic parameters in nonoperated
eyes with tractional epimacular tissue or LHEP alone, or in
eyes showing a combination of both types of membranes.'
This may be the case even the subgroup of highly myopic
eyes, where a functional and morphological stability was
described in 60%—95% of cases being observed over 20 or
33 months.'*!> However, in this subgroup of patients, eyes
with LHEP revealed more damage in the outer retinal layers,
lower residual foveal thickness, and a significant reduction of
the latter over time, indicating that myopic lamellar macular
holes may represent a more severe clinical entity.'® Therefore,
observation may very well be justified in clinical practice.
Nevertheless, the morphological changes should be carefully
monitored, since in the long term an increase of the area of
LHEP in an eye with a lamellar macular hole may correlate
with an enlargement of the lamellar hole diameter and ellip-
soid zone defects,'” with all of these changes representing
negative predictive factors.

Sutureless 23, 25, or 27 gauge pars plana vitrectomy is
the standard of care for surgical management of a lamellar
macular holes. It was shown in clinico-pathological cor-
relations that in the majority of the cases, vitreous cortex

remained adherent to the retinal surface and a complete PVD
was infrequent (compared to cases with tractional epimacular
membranes without lamellar macular holes).'® Therefore, it
is important to intraoperatively assure a complete posterior
vitreous detachment sometimes using the assistance of tri-
amcinolone crystals. Epimacular membranes can be removed
using an end-gripping forceps with or without using staining
agents. This can be easily performed in cases of “tractional
lamellar holes,” since the epimacular tissue can usually be
easily identified and is firm. In cases of “degenerative lamellar
holes” with LHEP, the removal of epimacular tissue may be
more challenging, since LHEP intraoperatively sometimes
appears as a yellowish and soft tissue which is often difficult
to grasp and separate from the underlying internal limit-
ing membrane (ILM). The differences regarding the tissue
rigidity may be explained by distinct cellular components
and immunohistochemical variations of these two types of
membranes.'® However, in both situations, the ILM remains
adherent to the retinal surface in most cases and should be
removed in a second approach, often following staining.
An alternative surgical approach was described by Shiraga
etalin 2013 who performed a 25 gauge vitrectomy and PVD
induction followed by a peeling of epimacular tissue leaving
parts of the tissue containing macular pigment adherent to
the rim of the lamellar defect. The surgery was finalized by
ILM peeling around the lesion, followed by fluid air exchange
and face down positioning. Using this technic, the authors
achieved a significant visual acuity improvement and a regular
foveal contour in 75% of their cases. According to the authors,
the recovery of the outer retina is less likely the result of a
photoreceptor regeneration but a glial cell reaction. Although
some authors report on the positive effect of a gas fill on post-
operative macular morphology,*?! it seems not absolutely
necessary to perform a fluid—air exchange to achieve good
morphological results in 50% of cases.?? Therefore, postopera-
tive positioning is not routinely recommended.

Summary

Lamellar macular holes reveal variable morphological
aspects. Grossly, some are described as degenerative or
tractional conditions, which are associated with specific
morphological and functional criteria. With regard to the
management of lamellar macular holes, the differentia-
tion of the morphological characteristics with a revisited
classification of the different types of LMH is of great rel-
evance as they seem to correlate with the surgical outcomes.
Indeed, tractional lamellar holes, which are also considered
as a subtype of pseudoholes of the macula, are associated
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