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Extensive Macular Atrophy with Pseudodrusen-like
Appearance: A New Clinical Entity

CHRISTIAN P. HAMEL, ISABELLE MEUNIER, CARL ARNDT, SAFOUANE BEN SALAH, SÉVERINE LOPEZ,
CHRISTIAN BAZALGETTE, CÉCILE BAZALGETTE, XAVIER ZANLONGHI, BERNARD ARNAUD,
SABINE DEFOORT-DELHEMMES, AND BERNARD PUECH
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PURPOSE: To describe a previously unreported clinical
ntity of progressive extensive macular atrophy and
seudodrusen-like appearance in middle-aged patients.
DESIGN: Clinical, electrophysiologic, and molecular

etrospective study.
METHODS: The database of an outpatient clinic unit for

enetic sensory diseases was screened for patients older
han 40 years with uncharacterized macular dystrophy.
atients with extensive macular atrophy and pseudo-
rusen-like appearance were included.
RESULTS: Eighteen patients of 45 records (40%)
atched the inclusion criteria. Bilateral polycyclic well-
elineated chorioretinal atrophy extending to the tempo-
al vascular arcades, with a larger vertical axis and
ithout sparing of the fovea featured the macular lesion.
he pseudodrusen-like appearance was widespread

hroughout the posterior pole and the peripheral retina.
n the extreme periphery, paving stone lesions were
ocated mostly in the inferior quadrants. In contrast to
ge-related macular degeneration, a rapid progression of
he atrophy was observed with an early involvement of
he foveal zone, thus leading to a severe visual loss.
ll the patients except 2 were legally blind at the end of

he follow-up. Unlike age-related macular degeneration,
n none of these patients did choroidal neovascularization
evelop. In all patients, the scotopic and photopic elec-
roretinography responses were reduced.

CONCLUSIONS: Extensive macular atrophy with pseudo-
rusen should be considered as a possible pattern of
evere macular dystrophy occurring in the middle-aged
dult. (Am J Ophthalmol 2009;xx:xxx. © 2009 by
lsevier Inc. All rights reserved.)
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ACULAR GEOGRAPHIC ATROPHY INDUCES SIGHT-

threatening complications that result in perma-
nent central vision loss in patients with various

acular disorders including inflammatory and infectious
iseases, intoxication, hereditary conditions such as Star-
ardt disease, and most frequently, age-related macular
egeneration (AMD).
The clinical course of the geographic atrophy in AMD has

een well characterized.1–12 After drusen deposits form,1–3

ultiple small round patches of atrophy occur in the perifo-
eolar region. The patches extend slowly toward confluence
f the atrophy over the years.4–8 The areas of atrophy tend to
ollow the disappearance or the flattening of soft drusen. In
ddition, the limits of the geographic atrophy generally do
ot extend beyond the foveal and perifoveal area, although
his can occur in some patients at a late stage. Therefore, the
trophy eventually covers the entire foveal area and the
atients become legally blind over the ensuing decade (age,
0 years).

In this study, 18 patients with an atrophic macular disorder
esembling dry AMD but with a distinct clinical appearance
re described. The main striking feature is the early onset of
ilateral, symmetric macular atrophy, in average before the
ge of 50 years, with a rapid involvement of the fovea and of
he entire posterior pole up to the temporal vascular arcades.
his macular atrophy is surrounded by numerous drusen-like
eposits spread throughout the posterior pole and the midpe-
iphery in all cases. In addition, all patients have paving stone
egeneration in the far periphery. A retrospective analysis of
linical, functional, and photographic records for these 18
atients is presented.

METHODS

PATIENTS: The database of the outpatient clinic for
enetic sensory diseases was screened for patients older than
0 years with uncharacterized macular dystrophy. These
atients were referred to our clinic from 1990 through 2008
ith the diagnosis of early dry AMD, central areolar choroi-
al dystrophy, or retinal dystrophy.

METHODS: For each patient, the age at onset and at
resentation, refraction, and initial and final visual acuity
VA) were noted. All patients were questioned about de-

reased central vision, poor night vision, loss of peripheral

LL RIGHTS RESERVED. 1
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ARTICLE IN PRESS
ision, and glare sensitivity. The best-corrected visual acuity
BCVA) was obtained with Snellen charts. Reading VA was
ssessed with the near vision Parinaud card. The patients
nderwent examination of the anterior segments with in-
raocular pressure (IOP) measurement.

Goldmann perimetry was performed using several isopters
stimuli V4e, III4e, I4e, I3e, I2e, I1e) and completed in some
ases with static perimetry on a WIN8000F (Moniteur

IGURE 1. Images obtained from Case 1 (age, 56-year-old
hotographs of the (left) right and (right) left eyes demonstratin
iameter and polycyclic limits. (Middle) Fundus photographs
undus from the right eye: drusen-like patterns mimicking clus
howing well-delineated atrophy sparing the foveola and surro
yes.
phtalmologique, Pérenchies, France). The Lanthony Farn- J

AMERICAN JOURNAL OF
worth 15-Hue test was performed if VA was better than
0/200. Dark adaptation curves were obtained with the
oldmann Weekers adaptometer. Full-field electroretinogra-

hy (ERG) was performed according to the guidelines of the
nternational Society for Clinical Electrophysiology of Vision
sing a Ganzfeld apparatus (Ophthalmologic Monitor,
étrovision, Pérenchies, France). Color fundus imaging

Topcon Imagenet; Ophthalmic Imaging Systems, Tokyo,

wing extensive geographic macular atrophy. (Top) Fundus
teral and extensive geographic atrophy with the largest vertical
e (left) temporal and (right) nasal midperipheral areas of the
of small drusen are visible. (Bottom) Autofluorescence images
d by a hypofluorescent pseudodrusen-like appearance in both
) sho
g bila
of th
ters
unde
apan) and autofluorescence imaging (Heidelberg Retina

OPHTHALMOLOGY MONTH 2009
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ngiograph 2; Heidelberg Engineering, Dossenheim, Ger-
any) documented retinal findings. The macula was analyzed

sing optical coherent tomography [OCT] (Stratus OCT3;
arl Zeiss Meditec Inc, Dublin, California, USA; retinal

TABLE 1. Summary of Clinical Data of Patients with Ext

Case

No. Gender

Age at

Onset

(yrs)

Age at

Examination

(yrs) Symptoms R

1 M 45 56 Night blindness

Photophobia

�5.5 (�1.

2 F 50 60 Night blindness

Photophobia

Vision decrease

�0.5 (�0.

3 F 41 49 Night blindness

Photophobia

Vision decrease

�1.5 (�0.

4 F 45 55 Night blindness

Photophobia

�3.75 (�1.

5 M 50 56 Photophobia

Dyschromatopsia

Vision decrease

�2.75 (�0.

6 F 50 55 Night blindness

Photophobia

�10 (�1.

7 F 52 56 Vision decrease

Scotoma

1 (�5,

8 F 54 57 Photophobia

Vision decrease

Scotoma

�0.75 (�0.

9 F 48 52 Photophobia

Scotoma

�6.25 (�1.

10 M 46 56 Night blindness

Photophobia

�0.75 (�0.

11 F 48 53 Scotoma (�0.

12 M 40 50 Night blindness

Photophobia

�2 (�2,

13 F 48 58 Night blindness

Photophobia

�1.75 (�1.

14 F — 48 Night blindness

Photophobia

15 M — 52 Photophobia

16 M — 51 Scotoma �2.75 (�0.

17 F — 45 Night blindness

Photophobia

18 M — 53 Photophobia

Scotoma

CF � counting fingers; F � female; LP � light perception; M � m
aNormal values: dark-adapted maximum at 0 dB (rod cone) � �
hickness map, 512 pixels). n

MACULAR ATOL. XX, NO. X
RESULTS

CASE 1: A 56-year-old man reported night blindness,
educed visual field, and marked photophobia. There was

e Macular Atrophy with Pseudodrusen-like Appearance

Refraction Visual Acuity

e Left Eye Right Eye Left Eye

0 degrees) �6 (�1, 0 degrees) 20/25 20/50

degrees) �0.5 (�0.25, 150 degrees) CF 20/30

degrees) �2 20/50 20/100

degrees) �4 (�1.25, 0 degrees) 20/40 LP

degrees) �3 (�0.75, 45 degrees) CF 20/30

degrees) �7 (�1, 60 degrees) 20/400 20/60

egrees) 1.5 (�4.75, 30 degrees) 20/200 20/200

degrees) �0.5 (�0.75, 100 degrees) 20/400 20/100

degrees) �5.5 (�1.5, 150 degrees) 20/25 20/40

degrees) �1.75 (�0.5, 20 degrees) 20/30 20/25

degrees) 0.25 20/200 20/400

grees) �2.75 (�1.25, 165 degrees) 20/30 20/25

degrees) �1.75 (�1, 170 degrees) 20/200 20/200

NP 20/100 20/80

NP 20/400 CF

degrees) �3 20/20

(amblyopia)

20/30

NP CF CF

�0.5 20/100 20/60

NP � not performed; yrs � years.

V; light-adapted 30-Hz flickers (cone) � �105 �V.

Continued on next page
ensiv

ight Ey

25, 17

75, 40

75, 0

25, 0

5, 15

5, 100

154 d

5, 175

25, 15

5, 150

75, 80

15 de

5, 180

NP

NP

5, 25

NP

�0.5

ale;

300 �
o family history of ocular disease. Onset of the disease was
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oted at the age of 45 years with moderate night blindness.
A deteriorated within 5 years to 20/25 (�5.5 (�1.25;
70 degrees)) in the right eye and 20/50 (6 (�1; 0
egrees)) in the left eye at presentation. Goldmann perim-
try disclosed an absolute central scotoma (10 central
egrees) sparing the fovea in both eyes. The V4e isopter
as respected. The dark adaptation examination showed
n impaired rod adaptation (2 log elevation of the thresh-

TABLE 1. Summary of Clinical Data of Patients with Extensive

Fundus Atrophy Goldmann Visual Field

Right Eye/Left Eye Right Eye Left Ey

Foveal sparing

Foveal sparing

Central scotoma, absolute

I4, 10 degrees

Central scotom

I4, 10 degree

Subfoveal

Foveal sparing

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 15 degree

Foveal sparing

Subfoveal

Central scotoma, absolute

I4, 15 degrees

Central scotom

I4, 20 degree

Foveal sparing

Subfoveal

Central scotoma, absolute

I4, 10 degrees

Central scotom

I4, 10 degree

Subfoveal

Foveal sparing

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 20 degree

Subfoveal

Foveal sparing

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 20 degree

Subfoveal

Subfoveal

Central scotoma, absolute

I4, 15 degrees

Central scotom

I4, 15 degree

Subfoveal

Subfoveal

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 20 degree

Foveal sparing

Foveal sparing

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 20 degree

Foveal sparing

Foveal sparing

Not done Not done

Subfoveal

Subfoveal

Central scotoma, absolute

I4, 10 degrees

Central scotom

I4, 20 degree

Foveal sparing

Foveal sparing

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 20 degree

Subfoveal

Subfoveal

Central scotoma, absolute

I4, 15 degrees

Central scotom

I4, 20 degree

Subfoveal

Foveal sparing

Central scotoma Central scotom

Subfoveal

Subfoveal

Central scotoma, absolute

I4, no fixation

Central scotom

I4, no fixation

Foveal sparing

Foveal sparing

Central scotoma, absolute

I4, 10 degrees

Central scotom

I4, 15 degree

Subfoveal

Subfoveal

Central scotoma, absolute

I4, 20 degrees

Central scotom

I4, 20 degree

Foveal sparing

Foveal sparing

Central scotoma, absolute

I4, 10 degrees

Central scotom

I4, 10 degree
ld at 30 minutes). p

AMERICAN JOURNAL OF
No anterior chamber or vitreous abnormalities were
etected. IOP was 18 mm Hg in both eyes. A symmet-
ical oval-shaped macular patch of atrophy with a larger
ertical diameter and polycyclic limit was noted (Figure
). Autofluorescence imaging disclosed a well-delin-
ated dark atrophy sparing the foveola and surrounded
y widespread hypofluorescent pseudodrusen in both
yes (Figure 1). Paving stones were noted in the far

ular Atrophy with Pseudodrusen-like Appearance (Continued)

Dark Adaptation

Electroretinography Results (�V)a

Dark-Adapted

Maximum at 0 dB

Light-Adapted

30-Hz Flicker

olute Delayed, 2 log 238 57

olute Delayed, 2 log 222 62

olute Monophasic curve,

3 log

288 43

olute Monophasic curve,

4 log

246 82

olute Delayed, 2 log 302 94

olute Delayed, 4 log 218 66

olute Delayed, 3 log 65 80

olute Monophasic curve,

3 log

268 87

olute Delayed, 1 log 79 44

Delayed, 1 log 185 108

olute Delayed, 2 log 172 57

olute Monophasic curve,

4 log

50 62

olute Delayed, 2 log 219 70

— — —

olute — 184 40

olute — 216 68

olute — 183 34

olute — 80 45
Mac

e

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a, abs

s

a

a, abs

a, abs

s

a, abs

s

a, abs

s

eriphery. On OCT, the macular thickness was reduced
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o 150 �m in the right eye and 140 �m in the left eye;
he choroidal signal was enhanced inside the atrophic
rea. Full-field ERG showed moderately reduced mixed
one and rod responses; 30-Hz flicker responses also
ere decreased (Table 1).
This patient was reevaluated 28 months later. VA

ramatically decreased to 20/400 in both eyes. The initial
entral scotoma (10 central degrees) had enlarged to 15 to
0 degrees in both eyes. On fundus examination, the
trophy was complete with no sparing of the foveola
Figure 2). The peripheral limits of the atrophy had
rogressed slightly. The pseudodrusen were still visible all
round the atrophy. On OCT, the macular thickness was
educed to 120 �m in the right eye and 110 �m in the left
ye (Figure 2).

CASE 2: A 60-year-old female reported night blindness,
hotophobia, and severe decrease of VA in the right eye
or the previous 10 years. Her past medical history included
utoimmune thyroiditis. There was no family history of eye
isease. At presentation, the BCVA was counting fingers
t 3 feet in the right eye and 20/30 in the left eye (�0.5
�0.25; 150 degrees)). In the left eye, the color vision test
howed a blue-yellow axis. Goldmann perimetry disclosed

IGURE 2. Images obtained from Case 1 (age, 59-year-old) sh
f the (left) right and (right) left eyes demonstrating complete
oherence tomography images of the (left) macular and (right)
he choroidal signal is enhanced inside the atrophic area. No
omplex is disclosed in the pseudodrusen area, temporal to the
n absolute central scotoma, 20 degrees and 15 degrees in 2

MACULAR ATOL. XX, NO. X
ight and left eyes, respectively (Figure 3). This scotoma
id not include the foveal zone in the left eye, as shown on
ctopus perimetry (Figure 3).
The anterior segment was unremarkable. IOP was 14
m Hg in both eyes. Fundus examination showed a

eographic atrophy in the right eye with a larger vertical
iameter near the temporal vascular arcades, including the
ovea (Figure 4). In the left eye, there were 2 patches of
harply defined geographic choroidal atrophy above and
elow the fovea (Figure 4). On autofluorescence imaging,
he atrophy was dark and well delineated, partly sparing
he fovea in the left eye (Figure 4). Many pseudodrusen
urrounded the atrophy and were spread in the mid-
eriphery in both eyes. As in case 1, paving stones were
oted in the far periphery (Figure 4). On OCT, the foveal
hickness was reduced in the right eye (160 �m) and was
ubnormal in the left eye (206 �m). ERG showed reduced
ixed cone and rod responses. The 30-Hz flicker responses

lso were decreased (Figure 3).

CASE 3: A 49-year-old woman reported night blindness
nd photophobia followed by decreased VA. There was no
amily history of eye disease. At presentation, the BCVA
as 20/50 with �2 (0.75; 90 degrees) in the right eye and

g progression of macular atrophy. (Top) Fundus photographs
phy without foveal sparing either both eyes. (Bottom) Optical
oral sections: the macular thickness is reduced to 120 �m and
ular thickening of the pigment epithelium–Bruch membrane
ular atrophy.
owin
atro
temp

nod
mac
0/100 in the left eye with �2. The color vision test

ROPHY 5



r
s
b

e
p

F
(
d
a
S
d

6

ARTICLE IN PRESS
evealed a blue-yellow axis and Goldmann perimetry
howed an absolute central scotoma sparing the fovea in

IGURE 3. Images obtained from Case 2 (age, 60-year-old
Top) Goldmann perimetry showing an absolute central scoto
egrees, respectively. (Middle) Static perimetry showing
daptometry showing (left) an impaired rod adaptation (2 log
tandard for Clinical Electrophysiology of Vision electroret
ark-adapted and light-adapted conditions, showing decrease
oth eyes (15 degrees in the right eye, 20 degrees in the left t

AMERICAN JOURNAL OF
ye). The dark adaptation examination showed an im-
aired rod adaptation (more than 3 log elevation of the

wing functional impairment in extensive macular atrophy.
in both (left) left and (right) right eyes at 20 degrees and 15
ht) the absolute scotoma with the foveal sparing; dark
tion of the threshold at 30 minutes). (Bottom) International
aphy recording from the patient and a normal individual in
sponses.
) sho
ma
(rig

eleva
inogr
d re
hreshold at 30 minutes).
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IGURE 4. Images obtained from Case 2 (age, 60-year-old) showing extensive geographic macular atrophy and pseudodrusen.
Top) Fundus photographs of the (left) right and (right) left eyes showing a geographic atrophy in the right eye with the largest
ertical diameter. In the left eye, there are two patches of sharply defined geographic choroidal atrophy superior and inferior to the
ovea. (Middle) Fundus photographs showing inferior and temporal peripheral areas in the (left) right and (right) left eyes
emonstrating dense pseudodrusen-like appearance and paving stones in the far periphery. (Bottom) Autofluorescent frame from the
left) right and (right) left eyes. The atrophy is dark and well delineated, partly sparing the fovea in the left eye.
MACULAR ATROPHYOL. XX, NO. X 7
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The anterior segment was unremarkable and ocular
ressure was 15 mm Hg in both eyes. On fundus examina-
ion, a geographic atrophic lesion was seen in both eyes

IGURE 5. Fundus photographs obtained from Case 3 (age, 4
hotographs of the (left) right and (right) left eyes demonstrati
xcluding the fovea, in both eyes. (Middle) Fundus photograp
right) nasal and (left) temporal mid peripheral areas. (Bottom)
ater (age, 57 years old). The atrophy (right) involves the fovea
etina.
ith a larger vertical diameter involving the entire poste- i

AMERICAN JOURNAL OF
ior pole and excluding the fovea (Figure 5). Dense
seudodrusen surrounded the macular lesion and extended
oward the nasal and temporal midperiphery. We reexam-

ar-old) showing atrophy of the posterior pole. (Top) Fundus
tensive geographic atrophy involving the entire posterior pole,
owing a pseudodrusen-like appearance extending toward the
us photographs from Case 3 obtained at reexamination 8 years
left) has progressed up to the optic nerve head and to the nasal
9-ye
ng ex
hs sh
Fund
and (
ned the patient 8 years later. She has been legally blind for

OPHTHALMOLOGY MONTH 2009



5
t
i
(
r
v

●

p
d
i
t
T
a
a
p
r

s
n
b
n
s

m
f
b
p
s
t
d

i
i
T
s
a
f
c
a
n
c
a
p
t
c
i
r
i
l
t

l
l
t

e
h
l
i
o
l
t
c
w

w
a
a
s
w
T
m
a
p
r

i
V
V
fi
s
y
i

A

a
n
e

V

ARTICLE IN PRESS
years. On fundus examination and the red-free frames,
he atrophy involved the fovea and had progressed to
nclude the optic nerve head and a part of the nasal retina
Figure 5). The ERG showed subnormal mixed cone and
od responses, whereas 30-Hz flicker responses were se-
erely reduced (Table 1).

GENERAL DESCRIPTION: From 1990 to 2008, among 45
atients older than 40 years with uncharacterized macular
ystrophy, 18 patients (11 women and 7 men) fulfilled the
nclusion criteria: a macular atrophy, drusen-like deposits in
he mid periphery, and paving stones in the far periphery.
he mean age was 47.5 years (range, 41 to 54 years) at onset
nd 53.5 years (range, 49 to 60 years) at inclusion. There was
mean follow-up of 41 months (range, 23 to 92 years) for 7
atients. No family history of a similar visual impairment was
eported.

Visual loss was the most commonly presented clinical
ymptom. Patients reported central scotoma and decreased
ear vision first, then decreased far vision. A recent night
lindness was noted in 10 patients and photophobia was
oted in 15 of 18 patients. Six patients reported central
cotoma and near vision decrease.

Initial VA varied from light perception to 20/20, with a
ean VA of 20/100. A VA of 20/40 or better in 1 eye was

ound in 8 patients. A VA of 20/200 or worse was noted in
oth eyes in 5 patients. Myopia was a common finding (14
atients, �0.5 to �11 diopters [D]; mean, �3 D). Anterior
egment examination results were unremarkable. None of
he patients had evidence of vitreitis at presentation or
uring follow-up.

Morphologic Appearance. Geographic atrophy of the ret-
nal pigment epithelium and choriocapillaris was bilateral
n all cases and usually was symmetrical, except in 1 case.
he atrophic lesion with polycyclic limits had an oval

hape with a larger vertical diameter. The geographic
trophy involved the entire posterior pole sparing the
ovea in 1 eye in 12 patients (2/3) at presentation. In all
ases, the size of the atrophy was larger than 6 papillary
reas. Mild pigmentation within the atrophic area was
oted in only 1 eye. The pattern of fundus autofluores-
ence was similar in all patients with a single patch of dark
nd sharply demarcated atrophy at the end of the disease
rocess. OCT data were in line with a retinal atrophy, a
hinning of the macular thickness, and an enhanced
horoidal signal. The photoreceptor line was undetectable
n all eyes. During follow-up, the atrophy generally spread
apidly into the fovea. One patient (Case 3), however,
nitially with a central atrophy, eventually developed a
arge extension beyond the temporal retinal vessels up to
he nasal side of the optic disc (Figure 5).

Besides macular atrophy, all patients displayed drusen-
ike patterns mimicking clusters of small, flat drusen. These
esions were localized all around the central atrophy up to

he vascular temporal arcades and in the entire midperiph- d

MACULAR ATOL. XX, NO. X
ry, even in the nasal retina adjacent to the optic nerve
ead. On the scanning laser ophthalmoscope, this drusen-

ike appearance was not visible on Helium-Neon laser
mages, and a diffuse inhomogeneous autofluorescence was
bserved. On peripheral OCT scans performed in the
ocation of these drusen-like lesions (Figure 2), no nodular
hickening of the pigment epithelium–Bruch membrane
omplex was disclosed. The paving stones predominantly
ere observed in the inferior part of the peripheral retina.

Functional Data. A Lanthony Farnsworth 15-Hue test
as performed in 8 patients. In all 8 patients, a blue-yellow
xis dyschromatopsia was documented. In all eyes, an
bsolute central scotoma, well correlated with the exten-
ion of atrophy, and a normal peripheral isopter (V4e)
ere noted, even in cases of fair VA and night blindness.
he dark adaptation curve, evaluated in all patients,
ostly was monophasic, indicating a delayed rod dark

daptation (Table 1). Full-field ERG impairment was
resent in all cases, and in some cases severely affected the
od responses (Table 1).

Global Visual Outcome. Final VA was reduced to 20/400
n all but 2 patients (Table 2). One patient retained a final
A of 20/200 in both eyes; the other patient had a final
A of 20/200 in the right eye and 20/60 (excentric
xation) in the left eye. In all cases, atrophy eventually
pread into the fovea of the unaffected fellow eye within 3
ears. In none of the patients did choroidal neovascular-
zation, macular edema, or epiretinal membrane develop.

DISCUSSION

MONG PATIENTS REFERRED FOR MACULAR DYSTROPHY TO

medical center specialized in genetic sensory disorders, a
oteworthy number of them presented with a distinct
ntity of severe geographic atrophy combined with pseudo-

TABLE 2. Follow-up of Seven Patients with Extensive
Macular Atrophy with Pseudodrusen-like Appearance

Case No.

Initial Visual Acuity Final Visual Acuity
Follow-up

(mos)Right Eye Left Eye Right Eye Left Eye

1 20/25 20/50 20/400 20/400 28

3 20/50 20/100 HM HM 92

4 20/40 LP 20/400 LP 23

6 20/400 20/60 20/400 20/400 36

7 20/200 20/200 20/400 20/400 24

9 20/25 20/40 20/200 20/200 69

12 20/30 20/25 20/200 20/60 12

HM � hand movements; LP � light perception; mos �

months.
rusen and paving stone degeneration in the far periphery.
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ARTICLE IN PRESS
he age of disease expression was a defining feature. The
arliest symptoms of this extensive macular atrophy with
seudodrusen (EMAP) were difficulties with dark adapta-
ion by age 50 years, followed by central scotoma and
ecreased vision. By this time, all the patients demon-
trated single and bilateral extensive chorioretinal atrophy
entered on the fovea with a mean VA of 20/100. The
RG responses were variably decreased. The disease
apidly progressed to central vision loss in both eyes
ithout occurrence of choroidal neovascularization,

ubretinal fibrosis, or macular edema. Most of these
atients had no family history of a similar visual
mpairment. A few of them reported a deceased parent
ho had a loss of central vision, although the age of
nset was suggestive of AMD.
Subfoveal extension of the atrophy was the main

omplication of this entity. In the present study, a
ilateral subfoveal involvement was observed in 5
27%) of 18 cases at presentation and in all cases at 41
onths of follow-up. These patients had a poor visual

utcome and were not eligible for low vision rehabili-
ation attributable to the large size and to the vertical
attern.
Extensive macular atrophy with pseudodrusen could

asily be distinguished from several retinal dystrophies
nherited as mendelian conditions, such as cone dystro-
hies, cone rod dystrophies, and inverse retinitis pigmen-
osa,13–16 because no pigment deposits could be found in
he macula or in the periphery, the retinal vasculature
emained normal, and the ERG responses were moderately
ecreased. Differential diagnosis of EMAP patients also
ncludes 3 forms of autosomal dominant macular dystro-
hies, that is, Sorsby fundus dystrophy,17,18 North Carolina

TABLE 3. Extensive Macular Atrophy with Pseudodrusen-like Ap

Features EMAP

Age at onset of visual impairment (yrs) 41 to 54 (average, 47.5)

Features of macular atrophy

Size Extended more than 6 pa

Shape Oval polycyclic

No. of foci One single patch

Foveal involvement In many cases at early ag

Features of drusen

Number Numerous

Type Lattice of small, yellowish

Location Posterior pole and midpe

Fluorescein angiography No fluorescence

Complications No CNV

Clinical course Rapid foveal involvement

loss in both eyes

Peripheral lesions Frequently encountered

AMD � age-related macular degeneration; CNV � choroidal neov

like appearance; yrs � years.
acular dystrophy,19,20 and central areolar choroidal dys- p

AMERICAN JOURNAL OF0
rophy.21–26 There was no evidence of pseudoinflammation
s in Sorsby fundus dystrophy, and the limits of the lesion
ere not sharply defined as in North Carolina macular
ystrophy. EMAP also was different from central areolar
horoidal dystrophy, which demonstrates, in the early
tages, a subtle, mottled depigmentation of the macula.24

he macular depigmentation gradually enlarges, being
rogressively replaced by a circular area of geographic
trophy. In most cases, no drusen or flecks are described.27

This entity has to be distinguished from late-onset
acular retinal dystrophy (L-ORD or L-ORMD). Both

onditions are characterized by the appearance of difficul-
ies with dark adaptation by the age of 50 years, a rapid
rogression to central vision loss, and extensive geographic
trophy.28–31 In contrast with L-ORD, which is inherited
s an autosomal dominant condition, no evidence of a
amilial heritability could be found in EMAP. In addition,
o peripheral visual loss was noted in our patients. The

undus pattern of EMAP also could be distinguished easily
rom L-ORD that is characterized by multiple atrophic
pots first involving the midperiphery. As in L-ORD, ERG
hanges could be observed. However, there was no dete-
ioration detectable during the 3.5-year follow-up.

Extensive macular atrophy with pseudodrusen should
lso be distinguished from dry AMD and basal laminar
rusen combined with vitelliform macular detachment. In
ry AMD, geographic atrophic lesions appear after the age
f 50 years. The atrophy results from the confluence of
ultiple small foci after drusen regression.1–12 There is a

erifoveal progression of atrophy with a slow growth rate
oward the fovea itself.4–8 Thus, the atrophy is circular,
entered on the fovea, with a larger horizontal axis (Table 3).
his pattern is in contrast with that seen in EMAP

ance as Compared with Dry Age-Related Macular Degeneration

AMD

Frequently � 65

y diameters Small foci after drusen regression

Round regular

One or multiple

Not frequent at early age

Few to many

s Soft drusen

ry Posterior pole

Hyperfluorescence

CNV in 8% to 10%

severe visual Visual acuity slowly worsening except in cases of

primary foveal involvement (25 % of the cases)

Not determined

larization; EMAP � extensive macular atrophy with pseudodrusen-
pear

pillar

e

spot

riphe

with

ascu
atients, who already have an extended macular atrophy at
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ARTICLE IN PRESS
he age of 50 years. In basal laminar drusen combined with
itelliform macular detachment, the macular atrophy can
ollow the resolution of the material.32–35 This atrophy,
ore frequently encountered after the age of 50 years, is

ess extensive (not larger than 2 to 4 disc areas) and less
omplete. Moreover, in our patients, the pseudodrusen-
ike appearance did not reproduce the striking Milky Way
attern of cuticular drusen on fluorescein angiography.
The cause of EMAP remains unknown. An inflam-

atory origin is unlikely because no anterior or poste- i

Designing clinical trials for age-related geographic atrophy of

1

1

1

1

1

1

1

1

1

2

2

2

2

MACULAR ATOL. XX, NO. X
ior inflammation was noted. The patients had no
istory of specific medication intake, particular lifestyle,
r exposure to chemicals. Although there is no evidence
or familial cases, an autosomal recessive disorder or a
enetic predisposition cannot be ruled out, especially
ecause EMAP, like other inherited macular dystro-
hies, exhibits bilateral and roughly symmetrical le-
ions. In conclusion, EMAP should be considered as a
ossible pattern of severe macular dystrophy occurring

n middle-aged adult patients.
HIS STUDY WAS SUPPORTED BY FÉDÉRATION DES AVEUGLES ET HANDICAPÉS VISUELS DE FRANCE, PARIS, FRANCE, IRRP,
esseges, France; Retina France; Colomiers, France; SOS Rétinite, Montpellier, France; UNADEV, Bordeaux, France; the European EVI-GENORET
contract no. LSHG-CT-2005-512036); French Ministry for National Education; and Inserm. The authors indicate no financial conflict of interest.
nvolved in design and conduct of study (C.P.H., I.M.); analysis, management and interpretation of data (C.P.H., I.M., B.P.); data collection (C.P.H.,
.M., C.A., S.B.S., S.L., Ch.B., Ce.B., X.Z., B.A., S.D.D., B.P.); clinical investigations (C.P.H., I.M., S.B.S., B.P.); electrophysiologic investigations
S.L., Ch.B., Ce.B.); collection of patients (C.A., B.A., S.D.-D.); and preparation, review, and approval of manuscript (C.P.H., I.M.). The study was
pproved by Institutional Review Boards as the Department of Ophthalmology of the Hospital of Montpellier has the authorization (no. 11018S) from
he French Ministry of Health for biomedical research in the field of physiology, pathophysiology, epidemiology, and genetics in ophthalmology. The
tudy was carried out in adherence to the tenets of the Declaration of Helsinki. Informed and written consent was obtained for all patients participating
o the study.
REFERENCES

1. Klein ML, Ferris FL, Armstrong J, et al. AREDS Research
Group. Retinal precursors and the development of geo-
graphic atrophy in age-related macular degeneration. Oph-
thalmology 2008;115:1026–1031.

2. Arnold JJ, Sarks SH, Killingsworth MC, Sarks JP. Reticular
pseudodrusen. A risk factor in age-related maculopathy.
Retina 1995;15:183–191.

3. Maguire MG, Fine SL. Reticular pseudodrusen. Retina 1996;
16:167–168.

4. Schatz H, McDonald HR. Atrophic macular degeneration.
Rate of spread of geographic atrophy and visual loss. Oph-
thalmology 1989; 96:1541–1551.

5. Sunness JS, Rubin GS, Applegate CA, et al. Visual function
abnormalities and prognosis in eyes with age-related geo-
graphic atrophy of the macula and good visual acuity.
Ophthalmology 1997;104:1677–1691.

6. Sunness JS, Gonzalez-Baron J, Applegate CA, et al. Enlarge-
ment of atrophy and visual acuity loss in the geographic
atrophy form of age-related macular degeneration. Ophthal-
mology 1999;106:1768–1779.

7. Sunness JS, Applegate CA. Long-term follow-up of fixation
patterns in eyes with central scotomas from geographic
atrophy that is associated with age-related macular degener-
ation. Am J Ophthalmol 2005;140:1085–1093.

8. Sunness JSA, Margalit E, Srikumaran D, et al. The long-term
natural history of geographic atrophy from age-related mac-
ular degeneration: enlargement of atrophy and implications
for interventional clinical trials. Ophthalmology 2007;114:
271–277.

9. Sunness JS, Gonzalez-Baron J, Bressler NM, et al. The
development of choroidal neovascularization in eyes with the
geographic form of age-related macular degeneration. Oph-
thalmology 1999;106:910–919.

0. Sunness JS, Applegate CA, Bressler NM, Hawkins BS.
the macula: enrollment data from the geographic atrophy
natural history study. Retina 2007;27:204–210.

1. Prenner JL, Rosenblatt BJ, Tolentino MJ, et al, CNVPT
Research Group. Risk factors for choroidal neovasculariza-
tion and vision loss in the fellow eye study of CNVPT.
Retina 2003;23:307–314.

2. Fine SL. Age-related macular degeneration 1969–2004: a
35-year personal perspective. Am J Ophthalmol 2005;139:
405–420.

3. Hartong DT, Berson EL, Dryja TP. Retinitis pigmentosa.
Lancet 2006;368:1795–1809.

4. Van Soest S, Westerveld A, de Jong PT, et al. Retinitis
pigmentosa: defined from a molecular point of view. Surv
Ophthalmol 1999;43:321–334.

5. Hamel C. Retinitis pigmentosa. Orphanet J Rare Dis 2006;
1:40.

6. Michaelides M, Hardcastle AJ, Hunt DM, Moore AT.
Progressive cone and cone-rod dystrophies: phenotypes and
underlying molecular genetic basis. Surv Ophthalmol 2006;
51:232–258.

7. Sorsby A, Davey JB. Dominant macular dystrophy. Br J
Ophthalmol 1955;39:385–397.

8. Felbor U, Suvanto EA, Forsius HR, Eriksson AW, Weber
BH. Autosomal recessive Sorsby fundus dystrophy revisited:
molecular evidence for dominant inheritance. Am J Hum
Genet 1997;60:57–62.

9. Frank HR, Landers MB III, Williams RJ, Sidbury JB. A new
dominant progressive foveal dystrophy. Am J Ophthalmol
1974;78:903–916.

0. Small KW, Puech B, Mullen L, Yelchits S. North Carolina
macular dystrophy phenotype in France maps to the MCDR1
locus. Mol Vis 1997;3:1.

1. Carr RE. Central areolar choroidal dystrophy. Arch Oph-
thalmol 1965;73:32–35.

2. Ferry AP, Llovera I, Shafer DM. Central choroidal dystro-
phy. Arch Ophthalmol 1972;88:39–43.

3. Noble KG. Central areolar choroidal dystrophy. Am J

Ophthalmol 1977;84:310–318.

ROPHY 11



2

2

2

2

2

2

3

3

3

3

3

3

1

ARTICLE IN PRESS
4. Hoyng CB, Deutman AF. The development of central
areolar choroidal dystrophy. Graefes Arch Clin Exp Oph-
thalmol 1996;234:87–93.

5. Rothman RJ. Photoreceptor dysfunction in central areolar
choroidal dystrophy. Ann Ophthalmol 1994;26:25–30.

6. Lotery AJ, Silvestri G, Collins AD. Electrophysiology find-
ings in a large family with central areolar choroidal dystro-
phy. Doc Ophthalmol 1998;97:103–119.

7. Klevering BJ, van Driel M, van Hogerwou AJM, et al.
Central areolar choroidal dystrophy associated with domi-
nantly inherited drusen. Br J Ophthalmol 2002;86:91–96.

8. Kuntz CA, Jacobson SG, Cideciyan AV, et al. Sub-retinal
pigment epithelial deposits in a dominant late-onset retinal
degeneration. Invest Ophthalmol Vis Sci 1996;37:1772–
1782.

9. Milam AH, Curcio CA, Cedeciyan AV, et al. Dominant
late-onset retinal degeneration with regional variation of
sub-retinal pigment epithelium deposits, retinal function,
and photoreceptor degeneration. Ophthalmology 2000;107:

2256–2266.

AMERICAN JOURNAL OF2
0. Jacobson SG, Cideciyan AV, Wright E, Wright AF. Pheno-
typic marker for early disease detection in dominant late-
onset retinal degeneration. Invest Ophthalmol Vis Sci 2001;
42:1882–1890.

1. Styles CJ, Dhillon B, Wright AF. The diagnosis of autosomal
dominant late-onset retinal degeneration in two sisters. Eye
2003;17:530–532.

2. Gass JD, Jallow S, Davis B. Adult vitelliform macular
detachment occurring in patients with basal laminar drusen.
Am J Ophthalmol 1985;99:445–459.

3. Cohen SY, Meunier I, Soubrane G, et al. Visual function and
course of basal laminar drusen combined with vitelliform
macular detachment. Br J Ophthalmol 1994;78:437–440.

4. Meunier I, Cohen SY, Debibie C, Quentel G. Five-year
evolution of basal laminar drusen combined with vitelliform
macular detachment. Arch Ophthalmol 2004;122:1566–
1567.

5. Marmor MF, McNamara JA. Pattern dystrophy of the retinal
pigment epithelium and geographic atrophy of the macula.

Am J Ophthalmol 1996;122:382–392.

OPHTHALMOLOGY MONTH 2009


	Extensive Macular Atrophy with Pseudodrusen-like Appearance: A New Clinical Entity
	METHODS
	PATIENTS
	METHODS

	RESULTS
	CASE 1
	CASE 2

	CASE 3
	GENERAL DESCRIPTION
	Morphologic Appearance
	Functional Data
	Global Visual Outcome

	DISCUSSION
	REFERENCES





