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ABSTRACT

Retinal pigment epithelial detachment is
defined as a separation of the retinal pigment
epithelium from the inner collagenous layer of
Bruch’s membrane. It is a common manifesta-
tion in both dry and wet types of age-related
macular degeneration. This review aims to pro-
vide a comprehensive guide to the pathophysi-
ology, clinical and imaging characteristics,
natural course and treatment of the various
types of pigment epithelial detachments in
order to assist in diagnosis and management of
this important feature of age-related macular
degeneration.
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Key Summary Points

Retinal pigment epithelial detachment
(PED) is a common manifestation in both
dry and wet types of age-related macular
degeneration (AMD).

PEDs often result in loss of vision by either
atrophy or choroidal neovascularization.

Multimodal imaging is essential for the
correct recognition of their various types
and appropriate patient counselling and
management.

Intravitreal anti-VEGF therapy is an
effective treatment in the majority of eyes
with fibrovascular PEDs and similar visual
outcomes have been reported with
different treatment regimens.

INTRODUCTION

Retinal pigment epithelial detachment (PED) is
defined as a separation of the retinal pigment
epithelium (RPE) from the inner collagenous
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layer of Bruch’s membrane. It was first described
by Gass in 1966 [1] as a serous elevation of the
RPE. Gass subsequently performed a study on
200 eyes with age-related macular degeneration
(AMD) and reported serous as well as fibrovas-
cular and haemorrhagic PEDs that had a nega-
tive visual effect [2]. In 1985, Bird described
drusenoid PEDs as a third type of PED related to
AMD [3].

PEDs represent a common manifestation in
AMD [including idiopathic polypoidal chor-
oidal vasculopathy (IPCV)] and develop in more
than 80% of eyes with wet AMD [4–8]. Recent
advances in ophthalmic imaging have further
enhanced our understanding of the various
types of PEDs in AMD and have given us great
insight in their pathophysiology, natural course
and treatment response.

The present review aims to provide a com-
prehensive guide in order to assist in the diag-
nosis and management of this important
feature of AMD. This article is based on previ-
ously conducted studies and does not contain
any studies with human participants or animals
performed by any of the authors.

PATHOPHYSIOLOGY

The pathophysiology of AMD involves an
intricate network of complex interactions
between metabolic, functional, genetic and
environmental factors. One of the main targets
of these processes is the RPE–Bruch’s membrane
complex. Ageing results in structural changes in
both RPE and Bruch’s membrane, including loss
of melanin granules, accumulation of residual
bodies, calcification and fragmentation [9–15].
A linear relationship between ageing and
thickening of Bruch’s membrane has been
established by both microscopy and optical
coherence tomography (OCT) [12, 13, 16].

The formation of PEDs in the context of
AMD involves the following mechanisms:

(a) Progressive deposition of materials and
thickening of Bruch’s membrane with
age, resulting in a gradual decrease in
hydraulic conductivity that leads to imper-
meability to the passage of fluid [3, 4, 17].

(b) Progressive accumulation of residual bod-
ies in RPE cells, leading to the formation of
drusen with gradual separation of the RPE
from Bruch’s membrane [2, 18, 19].

(c) Formation of choroidal neovascularization
(CNV) leading to the ingrowth of leaking
vessels in the sub-RPE space through
Bruch’s membrane [20, 21].

In AMD, three main types of PED are
observed: serous, drusenoid and fibrovascular/
haemorrhagic.

Pathophysiology of Serous PEDs

The pathogenesis of serous PEDs in AMD is
related to a spectrum of different mechanisms
ranging from degenerative changes in Bruch’s
membrane to the formation of CNV. It was
originally thought that the detachment of the
RPE was caused by the passage of fluid from the
choriocapillaris and through Bruch’s membrane
[22], but this was not supported by evidence. In
1986, Bird and Marshall introduced the concept
of reduced hydroconductivity at the level of
Bruch’s membrane as a result of ageing [5]. In
1987, Fisher et al. reported a gradual decrease in
the hydraulic conductivity of Bruch’s mem-
brane [23], and this was confirmed by subse-
quent studies [17, 24]. A linear relationship
between the thickness of Bruch’s membrane
and age was found, ranging from 2 lm in the
first decade to 4.7 lm in the tenth decade [13].
The increased thickness as well as the gradual
deposition of lipid material are thought to be
the main causes of the reduced conductivity in
Bruch’s membrane. This gradual hydrophobic-
ity of Bruch’s membrane creates a barrier to the
normal passage of fluid towards the choriocap-
illaris by the RPE’s ion pumps, causing the
physical separation of RPE.

In addition, despite the fact that CNV is not
a universal finding in serous PED, its presence
provides an alternative source for the sub-RPE
fluid.
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Pathophysiology of Drusenoid PEDs

The formation of drusenoid PEDs in the context
of AMD is related to the gradual deposition of
materials in the RPE–Bruch’s membrane com-
plex. Drusenoid PEDs are thought to be the
product of a gradual enlargement and coales-
cence of pre-existing soft drusen [3, 19, 25]. The
deposits reduce the hydraulic conductivity of
Bruch’s membrane and also interfere with the
RPE pump. This process plays a significant role
in the progression of hard to soft drusen as well
as the gradual coalescence of soft drusen to
form a drusenoid PED [4].

There is no established criterion to differen-
tiate large drusen from drusenoid PEDs, but the
Age-Related Eye Disease Study defined a large
druse as measuring more than 125 lm and a
drusenoid PED as measuring more than 350 lm
[26].

Pathophysiology of Fibrovascular/
Haemorrhagic PEDs

Fibrovascular PEDs indicate the presence of
CNV [27]. The abnormal new vessels emanating
from the choroid gain entrance to the sub-RPE
space through breaks in Bruch’s membrane. The
new vessels usually proliferate laterally between
the RPE and Bruch’s membrane and subse-
quently develop an organized vascular network
[28, 29]. These abnormal vessels lack a proper
inner blood–retina barrier and therefore tend to
leak and bleed, thus playing a central role in the
formation of this type of PED [20]. IPCV, which
is considered a variant of AMD, is characterized
by multiple recurrent, often haemorrhagic PEDs
caused by leakage and bleeding of sub-RPE
aneurysmal polyps [7].

CLINICAL AND IMAGING
CHARACTERISTICS

Serous PEDs

Serous PEDs appear as dome-shaped elevations
of the RPE with sharp borders [1]. On fun-
doscopy, they may have a translucent or an

orange-yellowish appearance. On fluorescein
angiography (FA), they exhibit early hyperfluo-
rescence within a well-defined space and grad-
ual pooling with no leakage [30]. The presence
of a hyperfluorescent notch at the edge of the
PED is a strong sign of the presence of CNV
[20, 31]. In these cases, indocyanine angiogra-
phy (ICGA) is a very useful tool for differentia-
tion of a vascularized from a non-vascularized
PED. A serous PED is typically seen as an area of
hypofluorescence on ICGA, and this is more
pronounced on modern confocal scanning laser
ophthalmoscopy (SLO) systems [32] (Fig. 1). In
contrast, a vascularized PED will have a hyper-
fluorescent notch or plaque associated with the
CNV [32]. On fundus autofluorescence (FAF),
serous PEDs most commonly appear as an area
of hyper-autofluorescence that may be sur-
rounded by a hypo-autofluorescent border [33].
In some cases, other FAF patterns have been
observed, including hypo-autofluorescence or
radial hyper-autofluorescent lines. These find-
ings are mostly related to the presence of RPE
hyperplasia [34].

On OCT, a serous PED will appear as a dome-
shaped elevation of the RPE over a hypo-reflec-
tive space, with Bruch’s membrane being com-
monly visible as a straight, thin hyper-reflective
line at the base of the elevation [27] (Fig. 2). The
presence of intraretinal (IRF)/subretinal fluid
(SRF) or hyper-reflective structures within the
PED imply the presence of CNV.

However, a shallow retinal detachment at
the apex or the borders of a very steep serous
PED is not always associated with CNV, and
alternatively could be attributed to mechanical
stress and retinal ‘‘tenting’’.

Drusenoid PEDs

Drusenoid PEDs appear as well-circumscribed
yellow–white elevations of the RPE that are
usually within the posterior pole. Their borders
are usually scalloped and they may have an
irregular surface with areas of hyperpigmenta-
tion [35]. On FA, they usually exhibit early mild
hyperfluorescence with late staining without
any leakage (Fig. 3). Focal hyper- and hypoflu-
orescence may be seen corresponding to areas of
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atrophy or hyperpigmentation, respectively
[35]. On ICGA, a drusenoid PED will appear as a
smooth iso- or hypofluorescent area, the latter

most commonly seen with modern confocal
SLO systems [36, 37]. On FAF, they typically
appear as hyperfluorescent or isofluorescent

Fig. 1 Serous PED in a 58-year-old woman. Early, mid- and late phase of ICGA showing hypofluorescence in all phases.
Note the absence of a hot spot. Spectral-domain OCT (SD-OCT) did not demonstrate any IRF or SRF

Fig. 2 SD-OCT of a serous PED. The PED appears as a dome-shaped elevation of the RPE (arrow) over a uniform hypo-
reflective space. Bruch’s membrane is seen at the base of the PED (arrowhead)
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areas [38]. They often have a hypo-autofluores-
cent halo as well as focal areas of increased
autofluorescence that correspond to areas of
RPE clumping [33]. On OCT, drusenoid PEDs
appear as RPE elevations over homogeneous
mildly hyper-reflective spaces. Bruch’s mem-
brane is often seen at their base. In cases where
significant heterogeneous optical reflectivity is
seen within the PED and/or with the presence of
IRF/SRF, CNV should be suspected. In some
cases, the presence of a small hypo-reflective
area adjacent to the PED that does not change
significantly with time might not be associated
with CNV but might be related to retinal
‘‘tenting’’ [39] (Fig. 4).

Fibrovascular/Haemorrhagic PEDs

Fibrovascular PEDs, by definition, are related to
the presence of CNV. The most common type of
CNV seen in these cases is type 1 according to

the original classification by Gass, which rep-
resents neovascular growth below the RPE [40].
Other types of CNV related to fibrovascular
PEDs are type 3 CNV [retinal angiomatous pro-
liferation (RAP)] and IPCV.

On clinical examination, they appear as RPE
elevations with irregular surface and often with
mixed serous and haemorrhagic or fibrous parts.
Other findings include subretinal or intraretinal
exudates, haemorrhage, and IRF and SRF [20].

On FA, their typical appearance is that of
stippled hyperfluorescence that begins 1–2 min
after the injection of dye and exhibits late
leakage and/or staining [41] (Fig. 5). This
angiographic pattern corresponds to one of the
two main types of ‘‘occult’’ CNV, the other
being late leakage of an undetermined source
[41]. In general, and in contrast to ‘‘classic’’
CNV, the angiographic type of ‘‘occult’’ CNV
does not demonstrate a clear identification of
the neovascular membrane in the early phase of
the angiogram due to its sub-RPE location and

Fig. 3 Drusenoid PED in a 76-year-old woman. Color
fundus photograph with multiple soft drusen, RPE changes
and a central drusenoid PED. Early, mid- and late phase of

FA showing early hyperfluorescence corresponding to the
area of drusen and PED as well as late staining with no
leakage
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the presence of fibrin and blood. Hemorrhagic
PEDs will show blockage through all phases. On
ICGA, fibrovascular PEDs demonstrate either a
focal well-defined hyperfluorescent area less
than 1 disc diameter in size, which is referred to

as a hot spot, or a larger and variably delineated
area of hyperfluorescence which is referred to as
a plaque [32]. In the presence of IPCV, ICGA
will reveal the polyps as well as the corre-
sponding branching vascular network, which is

Fig. 4 Serial SD-OCT scans of a 68-year-old woman with
soft drusen and an adjacent hypo-reflective space who was
followed up for 3 years. OCT scans were taken on yearly
intervals. Note the gradual coalescence of soft drusen and
the development of a drusenoid PED. The PED has a

homogenous, mildly hyper-reflective interior, and Bruch’s
membrane is seen at its base. During the observation
period the hypo-reflective space and visual acuity remained
stable
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also easily delineated with OCT angiography
(OCTA) (Fig. 6).

On FAF, fibrovascular PEDs exhibit a variety
of patterns including areas of hyper- and hypo-
autofluorescence corresponding to RPE prolif-
eration, photoreceptor loss, organized blood
and atrophy, or masking by fresh blood [42, 43].

On OCT, and in contrast to serous PEDs,
they usually appear as irregular elevations of the
RPE with an interior that is not optically empty
[27]. In contrast to drusenoid PEDs, they exhibit
an optically non-uniform interior with hyper-
and hypo-reflective layers (Fig. 7). Enhanced-
depth imaging-OCT as was described by Spaide,
enables better visualization and can provide
more information concerning the PED contents
[44]. Other common OCT signs are the presence
of IRF and SRF, and hyper-reflective areas from
exudates and blood as well as RPE migration.

OCTA is a relatively new non-invasive
modality that can significantly help in differ-
entiating between vascular and avascular PEDs
[45]. In fibrovascular PEDs, the presence of

abnormal flow on cross-sectional scans and the
presence of an abnormal vascular complex on
en-phase OCTA can be easily detected [46, 47]
(Fig. 8).

A summary of clinical and imaging charac-
teristics is displayed in Table 1.

NATURAL COURSE
AND TREATMENT OPTIONS

Serous PEDs

Serous avascular PEDs are found in around 10%
of patients with AMD [48–50]. They do not
usually constitute an immediate threat to
vision, and due to the absence of CNV tend to
have a more chronic and indolent course [6].
Previous studies have shown that in 32–39% of
cases CNV will develop, in 21–38% the PED will
eventually flatten and become atrophic, and in
22% it will remain unchanged within an

Fig. 5 Occult CNV in a 76-year-old woman. Early, mid-
and late frames of FA demonstrating stippled hyperfluo-
rescence in mid- and late phases. SD-OCT shows an
irregular elevation of the RPE with a non-uniform hyper-

reflective interior. There is also mild SRF and hyper-
reflective foci in the neuroretina
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average follow-up period of 19.6–27 months
[6, 51, 52].

Factors that increased the likelihood of CNV
formation were older age, larger PED base
diameter and history of CNV in the other eye
[6, 51, 52].

Currently, no treatments have been proven
effective for serous avascular PEDs [53–55], and
in clinical practice most cases are managed with
regular follow-up and monitoring.

Drusenoid PEDs

Drusenoid PEDs are features of intermediate dry
AMD and they occur in 8% of patients with
AMD [26]. Their natural course was investigated
in the prospective, multicenter, long-term Age-
Related Eye Disease Study [26]. Advanced AMD
developed within 5 years in 42% of eyes, 19%
progressing to center-involving geographic
atrophy and 23% to CNV. In 40% of eyes there
was a decrease in visual acuity (VA) by 15 or
more letters at 5 years. Previous retrospectives

Fig. 6 IPCV in a 70-year-old man. Early, mid- and late
phase of ICGA showing the polyp (arrowhead) as well as
associated branching vascular network (arrow) that is more
clearly delineated on en-phase OCTA (lower right panel).

Cross-sectional OCTA demonstrates a steep, convex PED
with non-uniform hyper-reflective interior, vascular flow at
its apex and surrounding SRF

746 Ophthalmol Ther (2020) 9:739–756



studies have yielded similar findings: in 22–67%
of eyes the PED persisted or increased, in
49–65% of eyes there was progression to central

geographic atrophy, and in 9–13% of eyes CNV
occurred [3, 5, 56, 57].

Currently, there is no recommended treat-
ment for drusenoid PEDs. Thermal laser has

Fig. 7 SD-OCT scans of different cases of fibrovascular PEDs. Note the irregular elevation of the RPE, the inhomogeneous
hyper-reflective interior, and the presence of SRF (top, bottom) as well as hyper-reflective neuroretinal foci (top, bottom)
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been tried in the past, with negative results [58],
and therefore these cases should be observed for
progression to the advanced stages of AMD.

Fibrovascular/Haemorrhagic PEDs

Fibrovascular PEDs are present in 62–80% of
eyes with wet AMD [27, 59, 60]. Their natural
history (similarly to wet AMD in general) is poor
[3, 8, 61]. Approximately 50% of patients with

newly diagnosed PEDs will experience signifi-
cant VA loss ([3 lines) during the first year
without any treatment [8]. The advent of anti-
vascular endothelial factor (anti-VEGF) agents
has revolutionized the treatment of wet AMD;
however, fibrovascular PEDs have been associ-
ated with worse VA outcomes as well as resis-
tance to therapy [60–62].

Au et al. performed a retrospective study on
88 eyes with fibrovascular PEDs that were trea-
ted with bevacizumab, ranibizumab or

Fig. 8 Fibrovascular PED in an 89-year-old woman who
had anti-VEGF treatment despite the absence of SRF or
IRF in cross-sectional OCTA. Early and late phases of FA
showing mild late staining. En-phase OCTA shows the

CNV, which in this case demonstrates signs of maturity
(prominent trunk vessels, pruning). This case was consid-
ered a ‘‘silent CNV’’ due to the absence of exudative signs
throughout follow-up
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aflibercept [63]. At 1 year, there was no statisti-
cally significant VA change in either group. The
mean VA change was -0.01 logmar in the
bevacizumab group, 0.1 logmar in the ranibi-
zumab group and 0.03 logmar in the aflibercept
group. Overall, 18.5% of eyes demonstrated an
improvement of three lines or more, 16.9%
demonstrated worsening of more than three
lines of vision and 64.6% eyes demonstrated
stable vision. The mean reduction in PED
height at 1 year was 174.53 lm for aflibercept,
78.89 lm for ranibizumab and 64.38 lm for
bevacizumab. PED height reduction was most
dramatic after the first injection in all three
groups. Aflibercept reduced PED height signifi-
cantly more than bevacizumab at 1-month and
12-month follow-ups and ranibizumab at
1-month and 6-month follow-ups. The mean
number of injections was 8.6 for bevacizumab,
10.8 for aflibercept and 10.7 for ranibizumab.

Balaskas et al. performed a retrospective
study on 110 eyes with fibrovascular PEDs that
were treated with ranibizumab or aflibercept
[64].

At 1 year, the mean gain in VA was five let-
ters and the average decrease in PED height was
71.5 lm with a mean of 6.7 injections for

aflibercept and 6.5 for ranibizumab. There was
no statistically significant difference in VA gain
between the two groups, but reduction in PED
height was more pronounced with aflibercept.
Seven eyes developed an RPE tear (4 in the
ranibizumab and 3 in the aflibercept group).

Of note is the fact that in both of the
abovementioned studies, there was no signifi-
cant change in the linear dimensions of the PED
base, suggesting that the main effect of anti-
VEGF agents on PEDs is an action of flattening.

Cho et al. conducted a retrospective study on
202 eyes with fibrovascular PEDs that were
treated with ranibizumab or aflibercept [59].
The mean VA improved by five letters at
12 months with a mean of 4.88 ± 1.22 injec-
tions. The mean PED height reduction was
223 lm, and at 1 year PED was completely
resolved in 19.3% of eyes. Twenty-two eyes
(9.9%) developed an RPE rip, 11 eyes after
ranibizumab treatment (8.4%) and 9 eyes after
aflibercept treatment (12.7%).

A post hoc analysis of the prospective ran-
domized HARBOR study included 598 eyes with
fibrovascular PEDs that were treated with two
different doses (0.5 mg and 2 mg) of ranibizu-
mab and with two different regimens (monthly

Table 1 Summary of clinical and imaging characteristics

Serous PED Drusenoid PED Fibrovascular/haemorrhagic
PED

Fundoscopy Dome-shaped elevation of the

RPE with sharp border

Scalloped yellow–white elevation

of the RPE

RPE elevations with irregular

surface

Fluorescein

angiography

Early hyperfluorescence

No leakage

Early mild hyperfluorescence

with late staining

Stippled hyperfluorescence

with late leakage and/or

staining

Indocyanine

angiography

Hypofluorescence Iso- or hypofluorescence Hot spot or plaque

Fundus

autofluorescence

Hyper-autofluorescent area

hypo-autofluorescent border

Iso- or hyperfluorescence Hypo- or hyperfluorescence

Optical coherence

tomography

Dome-shaped elevation of the

RPE with hypo-reflective

interior

RPE elevations over

homogeneous mildly hyper-

reflective spaces

Irregular elevations of the RPE

with inhomogeneous interior

PED: pigment epithelial detachment, RPE: retinal pigment epithelium
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and as-needed PRN) [65]. At 2 years, patients
with PED gained a mean of 7.9 letters compared
with 9.7 letters in patients without PED. The
difference was not statistically significant
(p = 0.08). There was also no difference in VA
gains among the four ranibizumab treatment
groups. The mean number of injections at
2 years was 14 in the 0.5 mg ranibizumab PRN
group, slightly more than in patients with no
PED at baseline (12.5 injections). Patients in the
ranibizumab 2 mg PRN group required a similar
number of injections (PED present, 11.6 injec-
tions; PED absent, 10.7 injections). The mean
PED height reduction was 178.6 lm, and PED
resolved in approximately 56% of patients at
month 24. There was a trend for greater PED
resolution in eyes treated with the 2 mg dose of
ranibizumab. However, patients with higher
rates of PED resolution did not experience
greater increases in VA, suggesting that com-
plete resolution of the PED might not be nec-
essary for VA gains, which seem to be related
more to the resolution of IRF and SRF [60, 66].
Furthermore, patients with complete resolution
of PED were more likely to demonstrate macular
atrophy at month 24. Overall, 28 of 598
patients (4.7%) with a PED at baseline experi-
enced an RPE tear during the study, and the
distribution of RPE tears was similar across
treatment groups.

A post hoc analysis of the prospective ran-
domized VIEW studies included 1353 eyes with
fibrovascular PEDs that were treated with rani-
bizumab once every 4 weeks, aflibercept once
every 4 weeks or aflibercept once every 8 weeks
[67].

At 1 year, PED resolved in 28% of ranibizu-
mab patients, 40% of aflibercept 4-weekly
patients and 34% of aflibercept 8-weekly
patients. The analysis did not report VA change
in this subgroup, but the presence of PED at
baseline was associated with a VA change of
-1.88 letters from baseline to year 1.

Inoue et al. conducted a prospective study
on 57 eyes with PEDs associated with wet AMD
treated with ranibizumab on a PRN scheme [68].
At 1 year, the mean VA change was -0.04 log-
mar (\5 letters) with a mean of six injections.
RPE tear rate was 1.8%.

Panos et al. conducted a similar prospective
study on 62 eyes treated with PRN ranibizumab
[69]. At 1 year, mean VA change was -0.11
logmar (* 5 letters) with a mean 6.6 injections.
Mean PED height reduction was 157.5 lm and
RPE tear rate was 1.6%.

Chen et al. conducted a prospective study on
36 eyes with fibrovascular PED associated with
either type 1 or type 3 CNV [70]. All study eyes
received 6 monthly injections of aflibercept
followed by 3 bimonthly injections. An addi-
tional 3 injections were allowed if IRF and SRF
were present. At baseline, 78% of eyes had type
1 CNV and 22% type 3. At 1 year, mean VA gain
was 6.5 letters with a mean number of 10
injections. Type 3 lesions had an overall 9.2
greater letter gain compared with type 1 lesions,
but the difference was not statistically signifi-
cant. The mean reduction in PED height was
347 lm (380 lm in the group with type 1 CNV
and 314 lm in the type 3 CNV group). The RPE
tear rate was 13.9%.

Dirani et al. studied the factors influencing
the treatment response of PEDs with ranibizu-
mab and aflibercept [71]. Change in VA was
influenced by baseline vision, presence or
absence of SRF, and the presence of RAP. It was
not associated with drug type. In particular,
change in VA was negatively correlated with
baseline VA; eyes with SRF at baseline OCT had
a VA change that was nine letters greater than
eyes with no SRF, and eyes with RAP had a VA
change 10.5 letters greater than other CNV
lesions. PED height reduction was associated
with higher PED at baseline, lower OCT reflec-
tivity of the PED interior and the use of
aflibercept. Nevertheless, PED height reduction
was not correlated with an improvement in VA
[64, 68, 69], and numerous studies have also
reported a lack of correlation between visual
improvement and resolution of PED
[65, 66, 72]. Similarly, most of the studies
evaluating eyes with PEDs that were resistant to
previous bevacizumab or ranibizumab treat-
ment did not demonstrate an improvement in
vision after a switch to aflibercept, despite
improved anatomical outcomes [73–75].

A summary of anti-VEGF treatment out-
comes in fibrovascular PEDs can be found in
Table 2.

750 Ophthalmol Ther (2020) 9:739–756



RPE Tears

RPE tears were first described by Hoskin et al. as
a complication of PEDs in the setting of wet
AMD, and usually cause an acute decrease in VA
[76]. Clinically they appear as large areas of bare
choroid adjacent to an area of hyperpigmenta-
tion. On FA, an RPE tear will appear as a sharply
demarcated hyperfluorescent area, correspond-
ing to the area of absent RPE, adjacent to an area
of hypofluorescence, corresponding to the area
of redundant RPE. On OCT it will be visualized
as a focal, sharp disruption of the RPE, with
hyper-reflectivity of the underlying choroid at
the area of absent RPE. FAF will reveal a hypo-
autofluorescent area corresponding to RPE loss.

RPE tears tend to occur at the base of the
PED, near the intersection of attached and
detached RPE [76]. Their pathophysiology
involves tractional forces from CNV-related

contraction along the RPE layer and mechanical
stress at the base of the PED by increased
hydrostatic pressure [77, 79].

RPE tears can occur spontaneously or after
treatment including laser photocoagulation,
photodynamic therapy, and anti-VEGF intrav-
itreal injections [8, 56, 77–82]. The spontaneous
tear rate in the natural history of fibrovascular
PED has been reported to be between 10% and
12.5% [3, 8, 76, 83]. The rate reported after anti-
VEGF treatment ranges between 12% and 27%
[82]. Factors associated with a high risk of RPE
tear include increased PED height and a small
ratio of CNV to PED size [84].

There is a degree of controversy amongst
clinicians regarding treatment after the forma-
tion of RPE tears. A retrospective analysis of data
from three phase III randomized clinical trials
showed that patients who continued treatment
after an RPE tear had better visual outcomes

Table 2 Summary of anti-VEGF treatment outcomes in fibrovascular PEDs

Study Study type No.
of
eyes

Drug Follow-
up
(year)

Mean
VA
change

Mean no.
of
injections

Mean change
in PED height

RPE tear
rate

Au et al. Retrospective 88 Bevacizumab,

ranibizumab,

aflibercept

1 -5

letters

10 -105.9 lm Not

reported

Balaskas

et al.

Retrospective 110 Ranibizumab,

aflibercept

1 5 letters 6.6 -71.5 lm 6.4%

Cho

et al.

Retrospective 202 Ranibizumab,

aflibercept

1 5 letters 4.9 -223 lm 9.9%

Sarraf

et al.

Post hoc

analysis

598 Ranibizumab 2 7.9

letters

14 (PRN

0.5 mg

group)

-178.6 lm 4.7%

Inoue

et al.

Prospective 57 Ranibizumab 1 \ 5

letters

6 Not reported 1.8%

Panos

et al.

Prospective 62 Ranibizumab 1 5 letters 6.6 -157.5 lm 1.6%

Chen

et al.

Prospective 36 Aflibercept 1 6.5

letters

10 -347 lm 13.9%

VEGF: vascular endothelial growth factor, PED: pigment epithelial detachment
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[85]. A recent prospective study demonstrated
that continued anti-VEGF treatment after an
RPE tear resulted in stabilization of VA over
12 months [86]. These data suggest that anti-
VEGF treatment after an RPE tear can be of
benefit, and it should certainly be considered in
patients with disease activity.

CONCLUSIONS

PED is a common feature of AMD and it is
associated with different overlapping processes.
It often results in loss of vision by either atro-
phy or CNV. Correct recognition of its various
types with the aid of multimodal imaging is
essential for appropriate management. Intrav-
itreal anti-VEGF therapy is an effective treat-
ment in the majority of eyes with fibrovascular
PEDs, and similar VA outcomes have been
reported with different treatment regimens. No
association between anatomical and functional
outcomes has been found, and therefore PED
resolution is not always associated with vision
improvement. Current trial data suggest that
useful biomarkers for guiding treatment are the
presence of IRF and SRF. When VA and PED size
are stable, with no IRF or SRF, observation seems
to be a reasonable approach.
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