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Aim: To analyse clinical features of drusenoid pigment
epithelium detachment (PED) in age related macular
degeneration.
Methods: 61 eyes of 32 patients with untreated drusenoid
PED were followed for an average of 4.6 years (range 1–17
years). Drusenoid PED was defined as K disc diameter (DD)
of confluent soft drusen under the centre of the macula. All
patients underwent visual acuity measurement, biomicro-
scopic fundus examination, stereoscopic colour photograph,
and fluorescein and indocyanine green angiography.
Optical coherence tomography was performed in selected
cases at the last examination. Kaplan Meier survival analysis
was performed to estimate the probability of complications.
Results: Three different natural outcomes were identified:
persistence of drusenoid PED (38%), development of
geographic atrophy (49%), and choroidal neovascularisation
(CNV) (13%). Based on Kaplan Meier survival analysis,
drusenoid PED had a 50% of chance of developing
geographic atrophy after 7 years. If the drusenoid PED was
greater than 2 DD or was associated with metamorphopsia
at initial presentation, progression to atrophy or ingrowth of
CNV occurred after 2 years (p,0.01).
Indocyanine green angiography confirmed fluorescein
angiographic features or ascertained the presence of CNV
when fluorescein angiography was equivocal. Optical
coherence tomography was helpful in distinguishing coales-
cent soft drusen from drusenoid PED and disclosed the
accumulation of sub or intraretinal fluid in eyes with CNV.
Conclusion: Drusenoid PED size greater than 2 DD and
metamorphopsia were risk factors identified at presentation
which affected prognosis. The evaluation of the eyes at risk
requires the use of all imaging means in order to ascertain
the diagnosis of CNV. At long term (over 10 years),
geographic atrophy and CNV had occurred in 75% and
25% respectively, with a poor visual outcome.

D
rusenoid pigment epithelial detachment (PED) is part
of the clinical spectrum of age related macular
degeneration described by Casswell in 1985.1 It is

formed by the confluence of large areas of soft drusen and is
usually located in the central macula. It may be a marker of a
diffuse disturbance at the level of the retinal pigment
epithelium (RPE) in relation to age related macular
degeneration.2 Two hypothetic mechanisms might explain
the progressive enlargement. Firstly, the conflence of soft
drusen might be associated with an accumulation of
membranous debris external to the retinal pigment epithelial
basement membrane. Secondly, the lipid nature of this
membranous debris creates a hydrophobic barrier in Bruch’s
membrane, resulting in the accumulation of fluid and
enlargement of the detachment.3–6

Different types of PED have been identified in the
literature.1 4 7 8 Drusenoid PED was clearly distinguished
from the other types by its better prognosis. This avascular
PED typically develops slowly and causes minimal complaints
of blurred vision. The natural history reported in the
literature has been progression to persistent drusenoid RPE
detachment, geographic atrophy, and neovascularisation.
These previous studies suggested that the outcome might
be modified with longer follow up.1 4 7 8

An evaluation of the clinical course of untreated drusenoid
PED, followed up for a minimum of 1 year, has been
performed in a large group of eyes in our department. In
order to refine the different clinical outcome, indocyanine
green angiography and optical coherence tomography,9–10

recently introduced into clinical practice, were performed.

METHODS
A retrospective review identified 61 eyes of 32 patients who
presented with drusenoid PED in our department. Eyes
treated with laser photocoagulation were excluded. The
diagnostic criteria on stereoscopic colour photograph were a
focal area of retinal pigment epithelial detachment involving
the macular area, K disc diameter (DD) in minimal size,
often with scalloped borders, slightly irregular surface, with a
triradiate pattern of orange or grey pigmentation on its
surface surrounded by soft drusen. On fluorescein angiogra-
phy, the PED appeared with a faint hyperfluorescence in the
early phase, then increasing progressively but stabilising in
the late phase, without leakage. Borders were often scalloped.
Focal hypofluorescence areas corresponded to the masking
effect of pigment deposits.

Patients had been routinely examined every 6–12 months.
Examination included best corrected visual acuity measure-
ment, biomicroscopic fundus examination, stereoscopic
colour photograph, fluorescein angiography (FA), indocya-
nine green angiography (HRA, Heidelberg, Germany). Optical
coherence tomography (Humphey-Zeiss) was performed only
at the last examination in selected cases (30%).12 13

Kaplan Meyer survival analysis was performed to estimate
the probability of complication occurence according to the
clinical factors (metamorphopsia and PED size larger than
2 DD) at initial presentation.

RESULTS
The average age of the 32 patients (three men and 29 women)
included in the study was 70 years (range 63–82 years).
Twenty nine patients (91%) presented with drusenoid PED in
both eyes. The mean follow up was 4.6 years; 61 eyes were
followed for a period of 1 year, 27 eyes (44%) for a period of 3
years, and 12 eyes (20%) for a period of 10–17 years (table 1).
Thirteen (40%) patients were treated for hypercholesterolemia
and fifteen (50%) for systemic hypertension.

Abbreviations: CNV, choroidal neovascularisation; DD, disc diameter;
PED, pigment epithelium detachment; RPE, retinal pigment epithelium.
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At first examination, patients complained of metamor-
phopsia in 40% of cases. Visual acuity was 20/40 or better in
33 eyes (54%), 20/50 to 20/100 in 24 eyes (40%), and 20/200
or worse in four eyes (6%).

Three different clinical patterns were observed during the
follow up period: drusenoid PED persisted in 23 eyes of 61
(38%), atrophy developed in 30 eyes (49%), and choroidal
neovascularisation (CNV) developed in eight eyes (13%). Of
the 12 eyes with a follow up of 10 years or more, three eyes
(25%) developed CNV and subsequently progressed to
fibrovascular scars, and nine eyes (75%) developed macular
geographic atrophy (fig 1).

In 23 eyes (38%), the drusenoid PED increased in size or
remained unchanged (fig 3). Final visual acuity was 20/40 or
better in eight eyes (35%), 20/50 to 20/100 in 12 eyes (52%),
and 20/200 or worse in three eyes (13%) (fig 2). Eyes with poor
visual acuity (VA,20/100) at baseline presented with focal
foveal atrophy within the drusenoid PED responsible for this
poor vision. Eyes were included in atrophy group when the
atrophic area replaced the initial drusenoid RPE detachment.
Thus, when atrophy concerned limited areas within the drus-
enoid PED, the eyes were included in the persistent form group.

In 30 eyes (49%), the drusenoid PED was replaced by an
atrophic area (fig 4). Final visual acuity was 20/40 in one eye

Table 1 Results

Patient Eye Age Sex
Metamor-
phopsia

Follow up
(months)

Initial
VA

Initial size
(DD)

Final
VA

Final size
(DD) Outcome

1 Right 72 F + 42 20/40 1.0 20/800 1.0 Atrophy
Left 72 F – 42 20/40 1.0 20/40 1.0 Atrophy

2 Right 70 F – 84 20/32 0.5 20/400 2.0 CNV
Left 70 F – 84 20/26 0.5 20/50 1.0 Persistence

3 Right 66 M – 36 20/50 0.5 20/60 0.5 Atrophy
4 Right 72 F – 120 20/26 1.0 20/60 1.5 Atrophy

Left 72 F + 120 20/40 1.0 20/400 1.5 Atrophy
5 Right 77 F + 24 20/60 1.0 20/100 1.0 Atrophy

Left 77 F – 24 20/32 0.5 20/40 1.0 Persistence
6 Right 75 F – 24 20/400 1.0 20/800 0.5 Atrophy

Left 75 F – 24 20/100 0.5 20/400 0.5 Atrophy
7 Right 77 F – 24 20/126 1.5 20/400 1.5 Persistence

Left 77 F – 24 20/40 1.5 20/400 1.5 Persistence
8 Right 66 F + 24 20/60 1.0 20/60 1.5 Persistence

Left 66 F – 24 20/50 1.0 20/50 1.0 Persistence
9 Right 72 F – 24 20/50 0.5 20/100 1.0 Persistence

Left 72 F – 24 20/80 0.5 20/200 1.0 Persistence
10 Right 64 F – 204 20/26 0.5 20/200 3.0 CNV

Left 64 F – 204 20/26 1.0 20/200 2.0 Atrophy
11 Left 66 F – 24 20/40 1.0 20/40 1.0 Persistence
12 Right 70 F + 36 20/100 2.0 20/100 3.0 Atrophy

Left 70 F – 36 20/32 2.0 20/60 2.0 Atrophy
13 Right 69 F + 24 20/40 1.5 20/400 1.5 CNV
14 Right 75 F – 30 20/40 0.5 20/60 0.5 Persistence

Left 75 F – 30 20/40 1.0 20/60 10 Persistence
15 Right 75 M – 84 20/26 1.0 20/40 1.5 Persistence

Left 75 M – 84 20/40 1.0 20/50 1.5 Persistence
16 Right 70 F – 72 20/50 3.0 20/400 4.0 CNV

Letf 70 F – 72 20/50 3.0 20/800 5.0 CNV
17 Right 66 F – 120 20/126 2.0 20/126 3.0 Atrophy

Left 66 F – 120 20/26 2.0 20/200 3.0 CNV
18 Right 63 F + 156 20/100 1.0 20/50 1.5 Atrophy

Left 63 F + 156 20/40 1.5 20/800 5.0 CNV
19 Right 70 F + 180 20/32 1.0 20/400 4.0 Atrophy

Left 70 F – 180 20/126 1.0 20/800 4.0 Atrophy
20 Right 70 M + 120 20/40 1.0 20/200 1.0 Atrophy

Left 70 M + 120 20/32 1.0 20/50 1.0 Atrophy
21 Right 63 F – 60 20/40 0.5 20/40 0.5 Persistence

Left 63 F – 60 20/40 0.5 20/60 0.5 Atrophy
22 Right 67 F – 24 20/126 1.5 20/800 1.5 Atrophy

Left 67 F – 24 20/60 1.5 20/40 1.5 Persistence
23 Right 72 F + 18 20/100 4.0 20/400 4.0 Atrophy

Left 72 F – 18 20/32 4.0 20/32 4.0 Persistence
24 Right 72 F – 60 20/26 1.0 20/200 1.0 Atrophy

Left 72 F – 60 20/60 2.0 20/400 2.0 Atrophy
25 Right 62 F + 18 20/200 3.0 20/400 4.0 CNV

Left 62 F + 18 20/400 3.0 20/400 3.0 Atrophy
26 Right 66 F – 24 20/50 1.0 20/60 1.0 Persistence

Left 66 F + 24 20/200 1.0 20/200 1.0 Atrophy
27 Right 82 F + 12 20/50 1.0 20/50 1.0 Persistence

Left 82 F – 12 20/26 0.5 20/32 1.0 Persistence
28 Right 71 F + 24 20/100 1.0 20/60 1.0 Atrophy

Left 71 F + 24 20/60 1.0 20/60 0.5 Atrophy
29 Right 68 F – 24 20/40 1.0 20/100 1.0 Atrophy

Left 68 F – 24 20/20 0.5 20/20 1.0 Persistence
30 Right 65 F + 12 20/40 2.0 20/200 3.0 Atrophy

Left 65 F + 12 20/40 2.0 20/100 2.0 Atrophy
31 Right 67 F – 18 20/26 0.5 20/50 0.5 Persistence

Left 67 F + 18 20/50 1.0 20/100 1.0 Persistence
32 Right 75 F + 18 20/60 1.0 20/60 1.5 Persistence

Left 75 F + 18 20/60 1.5 20/60 1.0 Atrophy

CNV, choroidal neovascularisation; F, female, M, male; DD, disc diameter; VA, visual acuity.
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(4%), 20/50 to 20/100 in 13 eyes (43%), and 20/200 or worse
in 16 eyes (53%). In the five eyes with a follow up of more
than 15 years, final visual acuity was worse than 20/100
(fig 2).

Eight eyes (13%) developed CNV (fig 5). At final
examination, four additional eyes developed a disciform
lesion. The eight eyes (100%) had a visual acuity of 20/200 or
less (fig 2).

Based on Kaplan Meyer survival analysis, patients with
drusenoid PED had a 50% of chance of developing geographic
atrophy after seven years. If the drusenoid PED was larger
than 2 DD or was associated with metamorphopsia at initial
presentation, progression to atrophy occurred after two years
(p = 0.0016 for metamorphopsia and p = 0.01 for initial size
larger than 2 DD). Similarly, if the two clinical factors were
present initially (metamorphopsia or drusenoid PED superior

to 2 DD), the time elapse of CNV occurrence was reduced to
two years (p = 0.0002 for metamorphopsia and p = 0.0006 for
initial size larger than 2 DD).

DISCUSSION
Different means of examination have allowed documentation
of the course of drusenoid material over a period of 4.6 years
(range 1–17 years). Fluorescein angiography analysis was
challenging. Three different patterns of hyperfluorescence
may develop: the typical delayed and regular hyperfluores-
cence, without leakage, sprinkled with hypofluorescent foci
corresponding to pigment deposits, the areas of intense

Figure 1 Evolution of drusenoid RPE detachement in relation to follow
up.

Figure 2 Initial and final visual acuity according to the anatomic type of
outcome

Figure 3 Progression of soft drusen to
drusenoid retinal pigment epithelial
detachment over a 15 year period. (A)
Red free photograph, at presentation:
small number of hard drusen and soft
drusen in the central macular area. (B)
Red free photograph, 5 years later:
increase of hard drusen, soft drusen,
and confluent soft drusen. (C) Red free
photograph, 9 years later: occurrence
of a drusenoid RPE detachment
secondary to coalescence of confluent
soft drusen. (D) Red free photograph,
15 years later: the drusenoid RPE
detachment has increased in size and
pigment mottling appeared. (E) On the
late phase of the corresponding
fluorescein angiography, the
detachment is hyperfluorescent with
masking at the site of pigment mottling.
(F) On late phase of the corresponding
indocyanine green angiography, the
drusenoid RPE detachment masks the
underlying choroidal vasculature. The
hypofluorescence is increased at the site
of pigment mottling. There is no sign of
choroidal neovascularisation. (G) On
optical coherence tomography, the
drusenoid RPE detachment is
characterised by a moderately reflective
area underneath the smooth
progressive elevation of the
hyperreflective band of the pigment
epithelium.
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hyperfluorescence with sharp borders of atrophy either focal
or central, replacing the drusenoid PED, or finally, the
uneven hyperfluorescence associated with late intense stain-
ing of the RPE detachment and leakage of choroidal
neovascularisation. Indocyanine green angiography was very
helpful in differentiating the three different forms of
hyperfluorescence and in locating the presence and the exact
site of CNV in order to consider laser treatment.9–11

Optical coherence tomography was performed in selected
patients (30%) to analyse different features of drusenoid
PED. The progression from the typical hyperreflectivity of the
drusenoid material surrounded by coalescent soft drusen
progressively to less hyperreflectivity, possibly because of
fluid retention. The presence of subretinal or intraretinal fluid
and the increase in material hyporeflectivity was associated
with CNV. Direct identification and location of CNV was
hidden by the hyperreflective band of the retinal pigment
epithelium-Bruch’s membrane-choriocapillaris layers.12 13

In the present study, 67% of 61 eyes remained stable,
whereas 33% progressed to geographic atrophy or CNV at
three years. In Casswell’s and Hartnett’s studies, 60% of 15
eyes and 22% of 23 eyes remained unchanged for an average
period of two years1 and 3.4 years7 respectively. Geographic
atrophy was the most common end stage in 49% of the 61
eyes. This proportion increased with longer follow up (nine
eyes (75%) after 10 years or more). Visual acuity decreased to
less than 20/100 in 40% of eyes in Casswell’s study after two
years,1 in 65% in Hartnett’s study after 3.4 years7 and in 58%
in our study after 4.6 years. Visual outcome was worse in our
study than in the previous studies, possibly due to longer
follow up.

Eyes with poor visual acuity (VA,20/100) at baseline have
developed geographic atrophy at long term in 85%. Focal
foveal atrophy within the drusenoid PED responsible for this
decrease of visual acuity is the initial stage of PED’s
regression. In our study, eyes were only included in the

Figure 5 Progression of a drusenoid RPE detachment to choroidal
neovascularisation (CNV) over a 6 year period. (A) Red free
photograph, at presentation: drusenoid RPE detachment. (B) The late
phase of the corresponding fluorescein angiography shows a
hyperfluorescence with masking caused by pigment mottling. There is no
late dye leakage. (C) Red free photograph, 6 years later, serous retinal
detachment in the macular area (arrows). (D) The late phase of the
corresponding fluorescein angiography shows intense
hyperfluorescence of the detachment. (E) The late phase of indocyanine
green angiography shows a hyperfluorescent zone in the macular area
suggesting of CNV (arrows). (F) Optical coherence tomography shows
sub and intraretinal fluid as an hyporeflectivity and a lower reflectivity of
the detachment. This aspect corresponds with the presence of CNV.

Figure 4 Progression of a drusenoid
retinal pigment epithelial detachment to
geographic atrophy over a 13 year
period. (A) Red free photograph, at
presentation: the central drusenoid RPE
detachment with pigment mottling is
surrounded by some soft and
regressing drusen around. (B) Red free
photograph, 2 years later: a small
atrophic zone (arrows) appeared within
the RPE detachment. (C) Red free
photograph, 5 years later: a central,
well limited white atrophic area
(arrows) developed. (D) Red free
photograph, 13 years later:
progression to geographic atrophy. (E)
The late phase of the corresponding
fluorescein angiogram shows staining
of the atrophic area. (F) On
indocyanine angiography, in the early
phase, hyperfluorescence of the large
underlying choroidal vessels in the area
of geographic atrophy. (G) In the late
phase, the hyperfluorescence of the
atrophic area is similar to that of the
background. Surrounding soft drusen
appear hypofluorescent. (H) Optical
coherence tomography shows a well
defined region of increased reflectivity
at the level of the RPE band. The contour
of the foveal depression is altered, and
the normal minimally reflective band
corresponding to the retinal
photoreceptor layer is absent. The
retinal thickness is decreased in the
foveal region.
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atrophic group when it replaced the initial drusenoid RPE
detachment. Limited areas of atrophy within the drusenoid
PED were included in the persistent group. The poor vision at
both baseline and follow up in the persistence group was
because of subfoveal focal atrophy with partial persistence of
drusenoid material.14 15

In our study, CNV was relatively frequent (13% of eyes
during the whole follow up, 11% at three years, 23% after five
years, and 25% of eyes after a 10 year period) whereas in
Hartnett’s study it was of 9% of eyes after 3.4 years7 and none
in Casswell’s study. This limited number of patients and this
short follow up might account for these results. In addition,
indocyanine green angiography not available at the time
together with the specificity of referral centre of our
department might be responsible for the increased incidence
of CNV.

Formation and persistence of the drusenoid PED, in elderly
patients harbouring soft drusen, probably corresponds with
the evolution of a distinct subgroup of age related macular
degeneration. Results of survival analyses have allowed us to
estimate the outcome of drusenoid PED according to the
presentation features. The natural history of a drusenoid PED
inferior to 2 DD or without metamorphopsia will result in
atrophy after seven years follow up. Conversely, if the herein
identified factors are present, time elapse to CNV prolifera-
tion is shortened with 50% risk at two years.

Drusenoid PED with large and confluent soft drusen is
included in the 3a subgroup of the randomised, placebo-
controlled, clinical trial of high dose supplementation with
antioxidants and vitamins A, C, and E (AREDS). This
supplementation might decrease the progression to atrophy
and CNV, although the trial did not report specifically on
drusenoid PED.16

In conclusion, patients with drusenoid PED can be
informed of their possible outcome, according to the clinical
risk factors at presentation. Antioxidants and vitamin
supplementation could be considered.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

W Roquet, G Coscas, G Soubrane, Clinique Ophtalmologique
Universitaire de Créteil, France
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