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Grid laser photocoagulation in the treatment of serous avascular pigment epithelial
detachment in age-related macular degeneration

Fotocoagulagdo a laser em “grid” no tratamento do descolamento do epitélio pigmentado seroso
avascular associado a degeneragdo macular relacionada d idade

Luiz ALBERTO ZAGO FiLHo!, ANA TeRezA Ramos MoreIra?, OsvaLDo MaLAFAIA!, JorGE EDuarRDO FouTo MaTiAS!

ABSTRACT

Purpose: Describe the outcomes of thermal laser photocoagulation in three
cases of retinal pigment epithelium detachment associated to age-related ma-
cular degeneration.

Methods: Three patients with avascular retinal pigment epithelium detachment
were treated with green diode laser photocoagulation. Mild macular grid laser
application, similar to the treatment of diabetic macular edema was performed
after an unsuccessful intravitreal anti-angiogenic treatment.

Results: After one year of the laser treatment, two cases reached anatomic reso-
lution, with complete absorption of sub-epithelium serum fluid and improvement
ofthe visual acuity. There was stability of the visual acuity and sub-epithelium fluid
reduction, which, however, was partial in the third case. No complications related
to the treatment occurred until the conclusion of this study.

Conclusions: Macular photocoagulation in grid pattern produced regression of
avascular serous pigment epithelium detachment associated with age-related
maculardegenerationinashortfollow-up period. Although long term prospective
studies with an increased sample are necessary, itis a method that can be applied in
selected patients, with absence of sub-retinal neovascularization or sub-epithelium
fibrovascular component.

Keywords: Retinal pigment epithelium; Retinal drusen; Laser; Macular degene-
ration; Retina

RESUMO

Objetivos: Descrever os resultados da aplicacdo de laser térmico em trés casos de
descolamento do epitélio pigmentado da retina associado a degeneracdo macular
relacionada a idade.

Meétodos: Trés pacientes com descolamento do epitélio pigmentado seroso avas-
cularreceberam tratamento com fotocoagulagdo alaser de diodo verde. A aplicagéo
em forma de “grid” macular suave, semelhante ao tratamento de edema macular
diabéticofoirealizada apds tratamento sem sucesso com antiangiogénico intravitreo.

Resultados: Apés um ano da aplica¢do do laser, dois casos obtiveram resolu¢do
anatémica, com absor¢do total do fluido seroso sub-epitelial e melhora da acuidade
visual. Houve estabilidade da acuidade visual e redugdo parcial do fluido sub-epitelial
no terceiro caso. Ndo ocorreram complicacées relacionadas ao tratamento até a
conclusdo deste estudo.

Conclusées: A fotocoagulacdo a laser em ‘grid” macular produziu regressdo do
descolamento do epitélio pigmentado seroso avascular associado a degeneragdo
macular relacionada a idade no seqguimento de curto prazo. Apesar de necessitar de
estudos prospectivos de longo seguimento e com maior tamanho de amostra, trata-se
de um método que pode ser aplicado em pacientes selecionados, com auséncia de
neovascularizag¢do sub-retiniana ou componente sub-epitelial fibrovascular.

Descritores: Epitélio pigmentado da retina,; Drusas retinianas; Laser; Degeneragédo
macular; Retina

INTRODUCTION

Age-related macular degeneration (AMD) is the leading cause
of legal blindness in patients over 50 years-old in several developed
countries". The disease includes a variety of conditions and one of
the most frequent features is the presence of drusen associated with
changesintheretinal pigment epithelium (RPE). The presence of fluid
under the pigment epithelium determines the condition of pigment
epithelial detachment (PED), which can be diagnosed via retinal
biomicroscopy but is better-assessed using fluorescein angiography
(FA) and optical coherence tomography (OCT). These diagnostic re-
sources allow distinction between different subgroups of AMD and
approximately 10% present serous PED.

Subretinal neovascularization associated with PED is frequent
and, although PEDs are clinically similar, their pathophysiology and
prognosis vary depending on the subtype. In avascular serous PED,
an area of dome-shaped elevation with well-defined borders reflects
the relationship of firm adherence between the RPE and Bruch'’s
membrane within its limits. Fluorescein angiography shows gradual

and uniform filling of the area with pooling of dye in the late venous
and tissue phases. Indocyanine green videoangiography (ICG-VA),
a very useful method for the investigation of subepithelial vascular
lesions, shows no signs of hyperfluorescence in any phase of the
examination of the serous subtype®. Yanuzzi analyzed cases of early
hyperfluorescence with late leakage on ICG-VA and associated them
with the presence of subretinal neovascular membrane; the term
vascularized PED was thus suggested®. These occur mainly in lesions
in which there are notches in the PED’s margin, sometimes with
hard exudates or hemorrhages. The fibrovascular subtype presents
irregularities in the elevated area of the PED and images of occult
neovascularization. In FA there is early granular hyperfluorescence,
impregnation of the lesion by the dye, and the presence of plaques
or"hot spots”that are better detected via ICG-VA®. In OCT, the image
of a thickened RPE by deposited material confirms the presence of
exudation and neovascular activity. Drusenoid PED is the result of the
clustering of soft drusen, which occurs bilaterally in approximately
91% of cases. FA shows slow and uneven filling of the subepithelial
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space without leakage beyond its margins and with some pigment
accumulation on its surface®.

Histopathological studies suggest that the damage promoted
by age and the oxidative process in the Bruch’s membrane, which
separates the pigment epithelium from the vascularized chorioca-
pillaris, causes its thickening and alters metabolic interactions that
are dependent on hydrostatic pressure and osmolarity®. Although
not very well understood, this process that occurs in the Bruch'’s
membrane and results in lipid deposits increases its hydrophobic
properties and hinders fluid exchange in the vitreous cavity towards
the choriocapillaris, thus facilitating the accumulation of fluid between
the layers®.

In situations in which serous PED is associated with occult subfo-
veal neovascularization, there is sufficient clinical evidence that the
lesion may be stabilized with anti-angiogenic treatment‘?. However,
there are no defined strategies or treatment protocols for those
situations in which subretinal neovascularization is not seen during
ICG-VA investigation"”. Yanuzzi addressed the treatment of serous
PED by using a macular grid in cases of PED progression or persis-
tance with reduction in visual acuity, with the exception of cases
in which neovascularization was evident!?. A study comparing the
4-year progression in patients with and without macular laser grid
photocoagulation did not find a good prognosis for the treated cases.
However, the study did not distinguish between serous avascular
cases and cases with subretinal neovascularization, hemorrhages
and hard exudates?.

The analysis of autofluorescence images of the cases showed
clear progression of retinal and RPE damage with areas of hyper-auto-
fluorescence and significant reduction in retinal sensitivity during
PED maintenance, causing atrophy, scarring and permanent loss of
vision (Figure 1 A). Avascular serous PED tends to become chronic
and is a challenging condition for ophthalmologists to obtain satis-
factory results, as there are no categorical procedures supported by
studies.

METHODS

A prospective study was conducted between May 2009 and April
2013, after the approval by the Research Ethics Committee of the
Hospital de Clinicas (Protocol CEP HC/UFPR: 045.2013). Treatment
conditions, expectations and risks for patients were described in the
informed consent form, signed by all patients.

Data regarding the patients treated for AMD with the anti-an-
giogenic agent bevacizumab (Avastin®, Roche) were recorded pros-
pectively using the SINPE®'“ software. In the initial phase of the
study, the choice for the off-label use of bevacizumab was made
considering its cost-benefit relation. The initial treatment protocol
was intended for 58 eyes of 45 patients with a diagnosis of AMD

associated or not associated with PED. The patients were informed
about the procedures and subsequently received three intravitreal in-
jections of 1.25 mg of bevacizumab at monthly intervals. The appro-
priate administration technique was performed in a surgical clinic,
and the treatment was maintained according to individual needs.

In this preliminary study, three patients with confirmed PED did
not present improvement on lesion height or size after the first three
applications of the anti-angiogenic drug. They were excluded from
the initial anti-angiogenic protocol and were followed for 12 months
without favorable progression or worsening of the lesion. These pa-
tients did not receive any extra treatment with anti-angiogenic drugs
or oral antioxidants during this monitoring period. Given the gradual
damage to the RPE, treatment with macular grid laser treatment
was proposed because of the persistence of serous PED without any
evidence of subretinal neovascularization.

In the initial assessment, besides the complete ophthalmological
examination with visual acuity measured in logarithm of minimum
angle of resolution (IogMAR), FA, OCT, and ICG-VA were performed
to exclude recent neovascular activity in these three cases (Figure
1 B). The characteristics of the subepithelial fluid and the height of
the epithelial detachment were analyzed by time-domain optical
coherence tomography (OCT Stratus, Carl Zeiss Meditec®, Dublin,
California, USA). All three cases showed the presence of typical serous
subepithelial fluid, identified on OCT with an optically empty cavity
(Figure 2 C). Any sign of fibrovascular thickening, intraretinal fluid or
neovascularization would exclude the patient from the laser protocol.
In addition, the exams did not show any presence of occult neoves-
sels or "hot spots”. The expected primary outcome of the study was
the absorption of the fluid under the retinal pigment epithelium and
anatomical improvement of the lesion, with possible improvement
of visual acuity.

Laser application, using the mild macular grid technique for the
treatment of diabetic macular edema, was used after pupil dilation
with 1% tropicamide and topical anesthesia with 0.4% oxybuprocai-
ne™ Laserburnswereinduced(75umspotsize,0.1sduration,80mWwW)
(£10 mW), using green diode laser 532 nm (Iridex Medical®, Moun-
tain View, California). A mild trace of tissue reaction was observed.
For the treatment around the macula, 100 burns (+8) were induced,
at a minimum distance of 1000 um from the fovea, using the con-
tact lens Volk Area Centralis® with 2% methylcellulose. However,
laser application did not avoid points of elevation in the RPE (PED)
orthe presence of drusen and, unlike in the diabetic macular edema
treatment protocol, the use of laser in the nasal area of the macula
was avoided (Figure 3).

The three cases were sequentially reassessed using clinical and
complementary tests. Monthly follow-up allowed detecting symptoms
such as metamorphopsia or visual reduction, and weekly use of the
Amsler grid was recommended. OCT and FA were performed at 1, 6

Figure 1. A) Autofluorescence showing the sequelae that are characteristic of the mobilization of
the retinal pigment epithelium during maintenance therapy of chronic PED. B) Indocyanine green
videoangiography of the same case showing normal choroidal circulation without neovascularization.
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and 12 months of follow-up, as well as ICG-VA in the case of suspected
neovascularization. There was no need to administer anti-angiogenic
drugs to the patients after they enrolled in this study protocol, and
no additional laser treatment was applied.

RESULTS

Three patients with a mean age of 70.5 years (ranging from 62
to 79 years) were treated, one man and two women. The three cases
presented spherical equivalent refraction close to emmetropia and
had no signs of other eye diseases. The initial objective of reducing
PED anatomically was detailed via OCT in all three cases. OCT sho-
wed that in cases 1 and 2 there was a significant reduction in PED
height over 30 days, which suggests that the absorption of the fluid
under the RPE started immediately. Figures 2 and 4 show these cases
at six months: showing stable lesion on angiography, sequelae in
the RPE, and small scars of photocoagulation. In these two cases,
leakage or accumulation of fluid were not observed after thirty days
of treatment, even in the late phases of angiography. OCT remained
unchanged after one year, without any fluid under the RPE, as shown
in figure 2 F. In case 3, the first significant height reduction was
observed in the OCT six months after laser treatment. Graph 1 shows
the progression of PED according to the sequential measurements
performed by OCT. The reduction in drusen around the macula was
evident in the fundus images; they were absorbed and replaced by
small foci of epithelial atrophy. However, these were not quantified
or measured in this study (Figure 5). In cases 1 and 2 visual acuity
showed a small improvement at the end of the study and remained
stable in case 3. Visual acuity stability was similar to that observed in
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other studies, where no complications were observed with any treat-
ment modality (Table 1). There were no complaints or complications
during the one-year follow-up.

DISCUSSION

The natural history of patients with chronic serous PED and AMD
is associated with RPE atrophy and subretinal scarring, resulting in
substantial and permanent reduced visual acuity!'®. It is suggested
that older patients who exhibit larger and more elevated PEDs are at
a higher risk for complications'"”. The outcome of the natural history
of 46 eyes with avascular serous PED demonstrated visual acuity of
20/200 or worse in 33% of the assessed cases!'®.

The PED treatment results with anti-angiogenic drugs are varia-
ble; however, they indicate that the lesion stabilizes with the use of
ranibizumab (Lucentis®) or bevacizumab (Avastin®), particularly in the
cases with neovascular component. The initial absorption tendency
of the PED was not maintained after six months of ranibizumab
administration in avascular serous cases. Moreover, although the
drug reduced PED height, with morphological improvement, visual
stability and macular sensitivity (measured by microperimetry after
one year in a small sample of cases) were not maintained"?. The in-
travitreal administration of the VEGF-A inhibitor aflibercept (Eylea®,
Bayer) was effective and produced a quick response in three cases of
elevated PED associated with neovascular AMD, despite the previous
unsuccessful treatment with two other anti-angiogenic drugs®.

Some studies have shown positive results with the regular use
of low-fluence photodynamic therapy with verteporfin (Visudyne®,
Valiant); however, these studies used a small sample size. It is sug-

Figure 2. Case 1. Initial color retinography (A). Intermediate phase of fluorescein angiography showing dye pooling and
foci of hyperplasia of the retinal pigment epithelium (B). OCT demonstrating dome-shaped PED with optically empty
cavity, without signs of activity or fluid in the neurossensory retina (C). Color retinography after six months, showing
flattening of the retina and reduction in the number of choroidal drusen (D). Late phase of fluorescein angiography
showing spots of hyperfluorescence adjacent to the laser scars and sparse foci of atrophy of the pigment epithelium
(E). OCT after one year of follow up (F).
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Figure 3. Color retinography performed immediately after treatment by laser photocoagulation.
Mild grid technique used around the macula avoiding the papilomacular bundle.

Figure 4. Case 2. Color retinogram performed before treatment showing PED with mainly atrophic diffuse changes in the
pigment epithelium (A). Elevated PED in the infero-temporal sector during the venous phase fluorescein angiogram (B). Reti-
nogram after six months of the treatment (C). Six months after treatment demonstrating sequelae in the RPE with juxtafoveal
focus of dye impregnation with macular grid points are clearly visible (D).

gested that patient cases with higher dye retention on ICG-VA, and
therefore with increased choroidal permeability, respond better to this
treatment. This is also valid for resistant cases in which treatment can
be combined with intravitreal injection of triancinolone®??,

The first proposition of laser photocoagulation treatment in
asymptomatic patients with PED was done by Gass®?. To reduce the
risk of RPE tearing in the contralateral eye, patients with central dru-
sen were treated with green or yellow laser around the macula®”. The
development of neovascular membrane was observed in patients
who received higher intensity laser treatment; this process was pro-
moted by the migration of endothelial cells of the choriocapillaris,
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as well as other endothelial growth factors and fibroblasts, after the
tearing of Bruch's membrane'®. Photocoagulation did not prove to
be beneficial in the prevention of neovascularization in PED, when
compared to the control group of another study®. During a report
of the one-year follow-up of a case of symptomatic and progressive
serous PED, the micropulse laser treatment resulted in the flattening
of the lesion and visual acuity improvement®”.

When comparing these traditional therapeutic modalities admi-
nistered to 328 patients with serous PED, excluding laser photocoa-
gulation, the best results were obtained with the anti-angiogenic
drugs bevacizumab and ranibizumab. The study concluded that the
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Graph 1. Height of the subretinal fluid on the PED.

Figure 5.Case 3.Red-free colorretinogramand choroidal phase of the angiography, demonstrating avascular PED with defined
limits and homogeneous filling of the lesion by contrast medium (A, B and C). Exams performed six months following the
laser application (D, E and F) demonstrate flatenning of the PED and the choroidal vessels, notice that fovea and the pigment
epithelium are visible and there are no signs of contrast medium extravasation. Treatment sequelae with dispersion of the
pigment epithelium and foci of pigmentar atrophy related to the laser marks in the associated to a small cuticilar drusen.
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Table 1. Measurements of visual acuity progression in logMAR

Preop 1month 6 months 12 months
Case 1 0.60 048 0.30 0.30
Case 2 0.60 0.60 040 0.30
Case 3 048 040 048 048

partial flattening was more significant with these drugs than with
pegaptanib or photodynamic therapy combined with intravitreal trian-
cinolone®,

In this study it was assumed that the neovascular or fibrovascular
component exhibits a physiopathology different from that of strictly
serous or avascular cases, in which there is no thickening of the tis-
sue underlying the RPE or the presence of fluid above the pigment
epithelium or inside the neurosensory retina. Based on this assump-
tion, it was considered that treatment with mild thermal laser in the
pigment epithelium stimulates epithelial cell renewal, thus favoring
metabolic exchanges and promoting fluid absorption®.

It is suggested that the application of mild macular grid laser
in cases of avascular PED reduces chronic damage in the pigment
epithelium and promotes the absorption of the fluid underneath the
RPE, as mentioned in the examples above, resulting in their anatomi-
cal stability. However, care should be taken to detect complications
in an early phase. In this sample of cases it was possible to closely
follow the behavior of the PEDs and monitor possible complications
from treatment, such as RPE tearing, development of subretinal neo-
vascular membrane or submacular hemorrhage.

In serous PED and other subtypes, the risk of tearing in the mar-
gins of the detachment with abrupt and significant loss of vision is high.
Considering that these tears occur spontaneously after anti-angiogenic
treatment, photodynamic therapy and thermal laser, we opted for
laser application despite the risks of this procedure?®,

One year after treatment with mild macular grid laser there was
a reduction in the number and size of drusen adjacent to the pho-
tocoagulated areas. However, a precise comparison was not possible
because they were not measured or quantified before laser applica-
tion. Although controversial, the treatment of drusen with laser can
be applied diffusely or directly on the drusen, for them to decrease
in size and number. However, there was no improvement in visual
acuity during follow-ups of some cases, and therefore it is not con-
clusively recommended for this purposet.

Considering the poor prognosis of the disease, treatment with
mild macular grid laser photocoagulation is justified in some selected
resistant cases of avascular PED. However, because the majority is
associated with subretinal neovascularization, all suspected cases
should be treated with anti-angiogenic drugs after assessment and
confirmation of neovascular disease.

In these cases, a follow-up of more than one year is required to
obtain long-term responses of anatomical and functional stability.
Since these are the first cases described in the Brazilian literature with
this clinical presentation and type of treatment, it was necessary to
conduct a pilot study with a small sample size on this subject. There-
fore, further prospective studies with larger sample sizes are needed
to confirm the findings of this initial study.
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