
T

PERSPECTIVE
The White Dot Syndromes

DAVID A. QUILLEN, MD, JANET B. DAVIS, MD, JUSTIN L. GOTTLIEB, MD,
BARBARA A. BLODI, MD, DAVID G. CALLANAN, MD, TOM S. CHANG, MD, AND

ROBERT A. EQUI, MD
● PURPOSE: To review the distinctive and shared fea-
tures of the white dot syndromes, highlighting the clini-
cal findings, diagnostic test results, proposed etiologies,
treatments, and prognosis.
● DESIGN: Review.
● METHODS: Review of the literature.
● RESULTS: Common white dot syndromes are reviewed,
including acute posterior multifocal placoid pigment epi-
theliopathy, birdshot chorioretinopathy, diffuse unilat-
eral subacute neuroretinitis, multiple evanescent white
dot syndrome, multifocal choroiditis with panuveitis,
serpiginous choroiditis, and acute zonal occult outer
retinopathy.
● CONCLUSIONS: The white dot syndromes are a group
of disorders characterized by multiple whitish-yellow
inflammatory lesions located at the level of the outer
retina, retinal pigment epithelium, and choroid. For
clinicians and researchers alike, they present significant
diagnostic and therapeutic challenges. (Am J Ophthal-
mol 2004;137:538–550. © 2004 by Elsevier Inc. All
rights reserved.)

HE WHITE DOT SYNDROMES ARE A GROUP OF DISOR-

ders characterized by multiple whitish-yellow in-
flammatory lesions located at the level of the outer

retina, retinal pigment epithelium, and choroid. The white
dot syndromes include: acute posterior multifocal placoid
pigment epitheliopathy (APMPPE), birdshot chorioreti-
nopathy, diffuse unilateral subacute neuroretinitis
(DUSN), multiple evanescent white dot syndrome
(MEWDS), multifocal choroiditis with panuveitis (MFC),
and serpiginous choroiditis.1 Other entities, such as acute
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zonal occult outer retinopathy (AZOOR), punctate inner
choroiditis (PIC), acute macular neuroretinopathy
(AMN), sarcoidosis, histoplasmosis, pneumocystis choro-
ioidopathy, Behcets disease, toxoplasmosis, sympathetic
ophthalmia, syphilis, and intraocular lymphoma may be
considered in the differential diagnosis of the white dot
syndromes.

The white dot syndromes have many distinctive and
shared clinical features (Table 1). The majority of individ-
uals are less than 50 years of age with the exception of
birdshot chorioretinopathy and serpiginous choroiditis
which may affect middle-aged and older adults. MEWDS,
birdshot chorioretinopathy, and MFC are more commonly
observed in women. The white dot syndromes may be
unilateral (DUSN, MEWDS) or bilateral (APMPPE, bird-
shot chorioretinopathy, MFC, serpiginous choroiditis).
Symptoms associated with the white dot syndromes in-
clude blurred vision, visual field loss (blind spot enlarge-
ment), photopsias, nyctalopia, and floaters. Vitritis is
usually mild except in cases of birdshot chorioretinopathy
and MFC. The white dots may be subtle or prominent
depending on the condition. For example, MEWDS is
characterized by faint white dots located in the midperiph-
eral or posterior fundus, whereas MFC is notable for more
prominent inflammatory lesions. The white dot lesions
may be discreet (MEWDS, multifocal choroiditis, birdshot
chorioretinopathy, DUSN) or more placoid in appearance
(APMPPE and serpiginous choroiditis).

The etiology of the white dot syndromes is not com-
pletely understood. Various mechanisms of disease have
been proposed including infectious and noninfectious
causes. Despite their distinct presentations, several of the
white dot syndromes share common clinical features. The
association of MFC, MEWDS, AMN, and AZOOR has
been referred to as the AZOOR complex of disorders.2
Each of the AZOOR complex of disorders shares the
following features: female predominance, development of
one or more zones of unexplained visual field loss usually
contiguous with the blind spot, photopsias, and reduced
electroretinographic amplitudes.2 Controversy exists as to
whether or not these conditions represent a spectrum of a
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single or closely related group of diseases or distinct
entities.3,4

This article reviews the common inflammatory white
dot syndromes and highlights recent developments and
controversies regarding this distinctive group of disorders.

● ACUTE POSTERIOR MULTIFOCAL PLACOID PIGMENT

EPITHELIOPATHY: APMPPE affects healthy men and
women between the ages of 20 and 50 years. Symptoms of
APMPPE include a rapid onset of blurred vision associated
with central and paracentral scotomas. Visual loss is
usually bilateral but may be asymmetric. The second eye
usually becomes involved within a few days but the onset
may be delayed for several weeks. Individuals may com-
plain of photopsias, a symptom reported by persons with
several other inflammatory white dot disorders as well.
Approximately one third of individuals report an anteced-
ent viral illness.5

Mild vitreous cells usually are present. The ophthalmo-
scopic examination is characterized by bilateral, multifocal

TABLE 1. Wh

APMPPE

Age young (20s–50s)

Sex men � women

Laterality bilateral

Viral Illness �/�

Onset abrupt

Duration weeks-months

recurrence rare

Symptoms blurred vision, scotomas,

photopsias

Vitreous Cells mild

Findings multifocal, flat, gray-white placoid

lesions at level of RPE in the

posterior pole which fade

rapidly in 7–12 days; may have

mild disk swelling

Fluorescein acute: block early, stain late

late: window defects

ERG/EOG �/� abnormal EOG

Sequelae RPE mottling/depigmentation

HLA HLA-B7, HLA-DR2

Other may have CNS vasculitis

Treatment observation; consider

corticosteroids for CNS disease

Prognosis good

Etiology ? viral
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yellowish-white placoid lesions, usually less than 1 disk
diameter in size, and located primarily in the posterior pole
(Figure 1) at the level of the retinal pigment epithelium
(retinal pigment epithelium). The lesions fade gradually over
the course of 1 to 2 weeks. New lesions may be observed in
the peripheral fundus for up to 3 weeks after the onset of
symptoms and tend to be more linear and radially oriented.
The acute lesions are replaced by varying degrees of retinal
pigment epithelium atrophy and hyperpigmentation. Atypi-
cal findings include papillitis, periphlebitis, central retinal
vein occlusion, disk neovascularization, exudative neurosen-
sory retinal detachment, and subhyaloid hemorrhage.6–10

Intravenous fluorescein angiography (IVFA) reveals a
characteristic “block early, stain late” pattern. In the early
phase of the angiogram, the acute lesions are hypofluores-
cent. The hypofluorescence is probably related to both the
gray-white opacification of the retinal pigment epithelium
and choroidal nonperfusion. The lesions become hyper-
fluorescent in the late phase of the study. Prolonged filling
of the choroid may also be seen. In the quiescent stage of
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APMPPE, varying degrees of hypo- and hyperfluorescence
are revealed by IVFA, depending on the extent of the
retinal pigment epithelium derangement. Indocyanine
green angiography (ICG) reveals hypofluorescence of the
active and healed lesions, highlighting the role of choroi-
dal nonperfusion in APMPPE. Electrophysiologic testing
may demonstrate an abnormal electrooculogram (EOG).

The etiology of APMPPE is not well understood. An
abnormal immune response to an inciting agent—possibly
viral—has been postulated since some patients report an
antecedent prodromal illness characterized by flu-like
symptoms. The early hypofluorescence of the acute lesions
demonstrated by IVFA and ICG suggest that nonperfusion
or infarction of the choroid, perhaps secondary to vascu-
litis, may be the primary disorder. Associations with
systemic vasculitides support this hypothesis. The varia-
tions in clinical appearance and presentation may be
related to the extent of choroidal ischemia and nonperfu-
sion. APMPPE has been described in association with
mumps, sarcoidosis, Wegener’s granulomatosis, polyarteri-

TABLE 1

MEWDS Multifocal Choroidi

young (20s–40s) young; may affect

women � men women � men

unilateral bilateral

�/� �/�

abrupt

weeks-months

recurrence rare

insidious

chronic, recurrent

blurred vision, scotomas, photopsias blurred vision, float

photopsias

mild moderate

myopia, �/� APD, small white dots at

level of outer retina/RPE, may

coalesce to form patches, white/

orange granularity to fovea; �/�

disk edema, blind spot enlargement

myopia, anterior uv

yellow-gray chor
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�/� disk swellin

present with CNV

early hyperfluorescence, late staining;
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very mild RPE alterations punched out scars

----- -----

----- -----

observation corticosteroids; ph

PDT for CNV
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? viral ? viral
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tis nodosa, ulcerative colitis, group A streptococcal infec-
tion, tuberculosis, following hepatitis B vaccination, and
Lyme disease; however, the nature of these associations are
unclear. Associations with HLA-B7 and HLA-DR2 also
have been reported. A hypersensitivity reaction to antimi-
crobial agents has been postulated as an etiologic factor in
some cases of recurrent disease.11–20

In general, no treatment is required for APMPPE. Most
individuals have a good visual prognosis, with spontaneous
recovery of visual acuity to 20/40 or better within 3 to 6
weeks. Recurrences are rare. Long-term loss of vision may
be related to extensive retinal pigment epithelium
changes, choroidal neovascularization (rare), or the atyp-
ical features described herein. Features that may be asso-
ciated with poor visual prognosis include foveal
involvement at initial presentation, older age at presenta-
tion (�60 years), unilateral disease, longer interval be-
tween first and second eye involvement (�6 months), and
recurrent disease.21 Systemic corticosteroid treatment has
been suggested in cases with foveal involvement and
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associated central nervous system (CNS) vasculitis. Al-
though extremely rare, there are reports of death associated
with CNS vasculitis that developed within several weeks
after the onset of APMPPE.22 No systemic investigation is
necessary for typical APMPPE, although a thorough sys-

FIGURE 2. Birdshot chorioretinopathy is characterized by ra
pigment epithelium. The lesions are most notable in the poster

FIGURE 1. Acute posterior multifocal placoid pigment epithelio
yellowish-white placoid lesions located at the level of the retina
PERSPECTVOL. 137, NO. 3
temic review of systems is essential in all patients. Neuro-
imaging, usually with magnetic resonance imaging (MRI),
is indicated in individuals with evidence of CNS vasculitis,
including severe headache or other neurologic signs or
symptoms.

g cream-colored, oval spots located at the level of the retinal
undus nasal to the optic disk.

y (APMPPE) is characterized by the sudden onset of multifocal
ment epithelium. APMPPE is usually bilateral and symmetric.
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● BIRDSHOT CHORIORETINOPATHY Gass and Maume-
nee published nearly simultaneously descriptions of a new,
distinctive, posterior uveitis with radiating, deep, choroi-
dal lesions.23,24 What appeared to Gass to be a depigmen-
tation similar to that seen in vitiligo of the skin resembled

FIGURE 3. Diffuse unilateral subacute neuroretinitis (DUSN
Clusters of small white dots may be visible in the vicinity of
Stratton).

FIGURE 4. Multiple evanescent white dot syndrome (MEWDS
the posterior fundus, occasionally assuming a “wreath-like” pa
AMERICAN JOURNAL OF542
the scatter of a shotgun blast to Maumenee. The
vitiliginous chorioretinitis of Gass therefore emphasized
the appearance of the lesions and the birdshot retino-
choroidopathy of Ryan and Maumenee emphasized the
pattern. The disease demonstrates both characteristics

caused by a mobile nematode located in the subretinal space.
ematode (photograph courtesy of Ditte Hess, CRA and Rick

characterized by the presence of subtle white lesions located in
. Optic disk edema is common.
) is
the n
) is
ttern
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remarkably well and the characteristic fundus appear-
ance is a key feature in diagnosis. Birdshot chorioreti-
nopathy is probably the preferred term currently,
although Gass’s atlas still indexes the disease as vitilig-
inous chorioretinitis.25

FIGURE 5. Multifocal choroiditis with panuveitis (MFC) man
retinal pigment epithelium and choroid. Vision loss usually is

FIGURE 6. Serpiginous choroiditis is characterized by the pre
in a peripapillary distribution). Acute lesions are slightly ill-d
atrophic scars.
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Patients with birdshot chorioretinopathy often present
with complaints of poor vision out of proportion to the loss
of visual acuity. Since intraocular inflammation can be
very mild and the spots are not always prominent in the
early stages, the symptoms may be dismissed, leading to a

s with multiple inflammatory lesions located at the level of the
ed to the development of choroidal neovascularization.

of active and inactive lesions in the posterior fundus (usually
d, gray-white, jigsaw puzzle-shaped areas located adjacent to
ifest
relat
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delay in diagnosis. Decreased night vision and paracentral
scotomas, if articulated well by the patient, usually lead to
thorough evaluation and diagnosis. Other common symp-
toms include floaters, photopsias, and problems with color
vision.25 Severe symptoms may persist even after treatment
and resolution of the active inflammation. Conversely, just
as some patients may detect the disease much earlier than
their doctors, others seem to have no or minimal com-
plaints until the disease is advanced with very prominent
spots and post-inflammatory changes in the retinal vessels,
optic nerve and macula. Reliance solely on patient symp-
toms to accurately predict the activity or stage of disease is
therefore risky.

Anterior segment inflammation is generally minimal or
absent.26 Posterior synechiae do not occur. Vitritis is
moderate and present in all cases.23 Focal vitreous opacities
or a pronounced vitreous haze are atypical. The yellow-
orange lesions with indistinct borders that appear to
radiate from the optic nerve head are the most reliable
diagnostic features (Figure 2). The spots are seen mainly in
the nasal retina and are symmetrically distributed in the
two eyes.23 Retinal vasculitis is an important component of
the disorder.27 Involvement of the large and small vessels
in the posterior fundus is typical, especially in the earlier
stages of disease. Retinal hemorrhaging or exudation is rare
and most of the retinal vascular change is limited to
arteriolar and venular narrowing. Macular edema and
progressive optic nerve pallor often indistinguishable from
glaucoma are characteristic of chronic disease.

IVFA provides important diagnostic and prognostic
information. IVFA may detect active retinovascular leak-
age along the large retinal vessels, small vessel leakage, and
cystoid or diffuse macular edema. Circulation times are
often delayed28 and the vessels empty much more rapidly
than in a normal eye.23 The birdshot lesions themselves are
not usually visible unless there has been loss of the retinal
pigment epithelium over them with creation of a window
defect. ICG angiography shows the birdshot lesions very
well as areas of blockage in the early to midphases of the
angigogram, which may persist into the late stages.29 The
lesions appear to line up along the large choroidal veins.
Electroretinography is often abnormal with reduced rod
and cone amplitudes and increased latencies.30–32 Visual
field testing can confirm overall depression of retinal
function and scotomata.33

The etiology of birdshot chorioretinopathy is unknown.
HLA-A29 positivity is strongly associated with birdshot
chorioretinopathy34,35 and is often considered necessary for
the diagnosis. Recent histopathologic examination of au-
topsy eyes of a patient with birdshot showed mixed T and
B cells in the choroidal lesions 36 and no organisms. Loss of
retinal function is diffuse and may relate either to damage
from the chronic retinovascular inflammation and hypo-
perfusion or to changes in the retinal pigment epithelium
and choroid affecting the photoreceptors, or both.
AMERICAN JOURNAL OF544
Treatment with low doses of cyclosporine has been
reported to be beneficial; some patients also required
treatment with azathioprine.37,38 Other treatments are low
doses of systemic corticosteroids and intravitreal triamcin-
olone for refractory cystoid macular edema.39,40 Complica-
tions of choroidal neovascularization may limit vision,41

but visual impairment is usually accompanied by progres-
sive vascular attenuation, macular edema or optic nerve
atrophy. Patients suspected of having birdshot chorioreti-
nopathy should have HLA-A29 typing. Consideration of
alternative diagnoses such as sarcoidosis, Vogt-Koyanagi-
Harada, retinal dystrophies, intraocular lymphoma, and
other posterior uveitides is appropriate.

● DIFFUSE UNILATERAL SUBACUTE NEURORETINITIS: In
1978, Gass published a series of articles on 29 patients with
unilateral “retinal wipe-out”42 and subsequently a series of
articles on 36 patients, two of whom had a single, motile
subretinal roundworm.43 He advanced the concept that
movement of a single parasite in the subretinal space led to
the clinical syndrome that he named diffuse unilateral
subacute neuroretinitis (DUSN) because of the inflamma-
tory changes in the optic nerve and retina.

Unilateral visual loss, often with central or paracentral
scotomata, is the primary symptom. Only two cases have
been reported with bilateral disease.43,44 The accompany-
ing vitritis will often produce complaints of floaters. Frank
inflammatory signs and symptoms are unusual, but eye
redness can occur. Two patients have been reported with
hypopyon.43,45

Gass’s original papers provide the most complete de-
scription of the syndrome.42,43 In the early stages, vision
loss, afferent pupillary defect, and optic nerve edema or
mild atrophy were common. All patients had vitritis.
Narrowing of the arterioles was noted in approximately
half of the patients.43 Clusters of multiple gray-white or
yellow-white lesions in the deep retina that faded within
days were found in the majority of these early stage
patients (Figure 3). Recurrent crops of lesions occurred for
up to 20 months. Progressive pigment epithelial changes
occurred with resolution of the active lesions. In the late or
inactive stages, pigment epithelial atrophy (and occasional
hypertrophy) was prominent as well as arteriolar narrowing
and sheathing, and optic disk atrophy. Choroidal neovas-
cularization, hypertrophy of the retinal pigment epithe-
lium, and subretinal fibrosis can occur. The average age at
onset of first symptoms is 14 years.43

IVFA demonstrates the retinal pigment epithelium
changes well. Active lesions are hypofluorescent in the
early stage and stain at a later stage. Mild leakage may
occur from the optic nerve and any areas of active retinal
involvement.43 The electroretinogram is usually moder-
ately to severely affected, but not extinguished.43 Direct
visualization of the nematode is generally made on clinical
examination with fundus contact lenses and by scrutiny of
fundus photographs. However, examination with scanning
OPHTHALMOLOGY MARCH 2004



laser ophthalmoscopy (SLO) provides a high contrast
image that may facilitate visualization of the nematode.46

Live video imaging with the SLO may also help document
motility.

The causative agent of DUSN is often suspected to be a
toxocaral species. However, the infective second stage
larvae of toxocara are somewhat smaller compared with
the 400 �m to 1000 �m “Southern” worm found most
often in patients from warm climates.47 Additionally, it is
unusual for toxocaral serum antibody titers to be unequiv-
ocally positive in patients with DUSN.47 A second, larger
“Northern” worm has been proposed to be the larval form
of an intestinal parasite of raccoons, Baylisascaris procyo-
nis.48,49 Also, multiple intestinal roundworms (ascarides)
from a variety of animal species can probably produce
DUSN. One surgically extracted nematode was observed
to be a third stage larva of a toxocaral species based on
morphologic grounds50 and one case was reported with
markedly positive antitoxocaral titers and eosinophilia.51

Laser photocoagulation of visualized nematodes arrests
the visual deterioration and should be attempted in all
cases.47,52 Treatment with antihelminthic medication has
variable reports of success and is usually ineffective.47,53,54

An acute focus of retinitis occurring 4 to 7 days after
treatment with thiabendazole or ivermectin is presumptive
evidence of death of the nematode.55 Treatment with
albendazole may be as effective as thiabendazole and better
tolerated with fewer systemic side effects. Surgical extrac-
tion, either transclerally47 or transvitreally50 may be ap-
propriate in young children who cannot tolerate laser
photocoagulation. Diagnosis is made on clinical grounds
and systemic evaluation is unlikely to be helpful. Informa-
tion concerning residence, contact with soil, or contact
with animals can help support the diagnosis.

● MULTIPLE EVANESCENT WHITE DOT SYNDROME:

MEWDS primarily affects young adults between the ages of
20 and 45 years of age. There is a strong female predilec-
tion. Although typically unilateral, bilateral cases of
MEWDS have been described.56 There are no known
racial or hereditary associations. Patients with MEWDS
usually present with sudden visual alterations in one eye.
Symptoms include blurred vision, temporal or paracentral
scotomas, photopsia, and dyschromatopsia. A preceding
viral illness has been reported in approximately one third
of cases.

Visual acuity is variable and ranges from 20/20 to
20/400. A small degree of myopia is common. A relative
afferent pupillary defect may be present. The anterior
segment appears normal, without signs of inflammation.
Vitreous cells are mild. The optic disk may be hyperemic
or edematous. The characteristic lesions are multiple small,
ill-defined white-dots located at the level of the outer
retina or retinal pigment epithelium (Figure 4).57 The
lesions may be subtle and fade within the first few weeks of
the disease. The fovea may have an unusual orange-yellow
PERSPECTVOL. 137, NO. 3
granularity; this granularity may persist after resolution of
the white dot lesions. Atypical findings include circum-
papillary patches with or without paramacular involve-
ment and choroidal neovascularization.58,59

Visual field testing reveals enlargement of the blind
spot. Other temporal and paracentral scotomas may be
detected. Fluorescein angiography demonstrates early and
late hyperfluorescence of the white dots. The optic disk
may be hyperfluorescent in the late phase of the study.
ICG angiography reveals multiple small, round hypofluo-
rescent spots in the posterior and midperipheral fundus.
The number of spots seen on ICG may be more numerous
than those seen clinically or with fluorescein angiography.
Electrophysiologic testing may demonstrate a reduced
a-wave on the ERG.60 The EOG also may be abnormal.
The ERG and EOG abnormalities usually normalize with
resolution of symptoms.

The cause of MEWDS is unknown. A viral etiology has
been suggested. Fluorescein angiographic and electrophysi-
ologic studies have demonstrated the involvement of the
retinal pigment epithelium and photoreceptors in
MEWDS. The findings with ICG angiography suggest that
MEWDS affects the choroidal circulation as well. The
relationship of MEWDS with the other inflammatory
white dot syndromes is controversial.61,62 MEWDS has
been associated with acute macular neuroretinopathy and
multifocal choroiditis and panuveitis.63–65 Controversy
exists as to whether or not MEWDS is related to acute
idiopathic blind spot enlargement syndrome.66,67

MEWDS resolves spontaneously without need for treat-
ment. The prognosis is generally very good, with most
patients achieving normal vision and visual fields within
several weeks to months. However, visual field loss (blind
spot enlargement), photopsia, and dyschromatopsia may
persist. Recurrence is unusual but has been reported.

● MULTIFOCAL CHOROIDITIS AND PANUVEITIS: MFC
is a syndrome simulating presumed ocular histoplasmosis
syndrome but includes vitreous inflammation, anterior
uveitis, and active choroidal lesions.68,69 Punctate inner
choroiditis (PIC) is a similar syndrome characterized by
myopia, photopsia, and scotoma in women, with the
choroidal lesions largely confined to the posterior pole.70

PIC has no associated vitritis, but may progress to develop
vitiritis and widespread lesions indistinguishable from mul-
tifocal choroiditis. Some eyes with multifocal choroiditis
may go on to develop Diffuse Subretinal Fibrosis (DSF)
characterized by a coalescence of lesions and broad zones of
subretinal fibrosis.71,72 These three conditions, MFC, PIC,
and DSF, likely represent a continuum of severity of a
single syndrome.

Patients may present with decreased vision attributable
to floaters and vitritis. Acute choroidal lesions beneath the
macula center, cystoid macular edema (CME), or exuda-
tion secondary to choroidal neovascularization may cause
decreased vision. Retinal pigment epithelial metaplasia
IVE 545



and the formation of fibrotic scars in the macula may also
cause loss of vision.73 Some patients may develop periph-
eral visual field loss not corresponding to focal areas of
choroiditis.74

Punched-out chorioretinal scars with pigmented borders
within the posterior pole and periphery similar to those
found in presumed ocular histoplasmosis are typically
found in patients with MFC. These lesions are usually 50
�m to 100 �m in diameter. Acute lesions are yellow-white
and primarily involve the choroid and outer retina.68

There is the frequent development of macular and juxta-
papillary choroidal neovascularization, which is the most
frequent cause of severe visual loss (Figure 5).73 The
presence of vitritis as well as anterior chamber inflamma-
tion is an important requirement for the definition of
MFC, excluding a diagnosis of presumed ocular histoplas-
mosis. The disease is usually bilateral but may be asymmet-
ric, with delayed development of disease in the second eye.
There is a predilection for women, and most are affected
within their third decade of life.68

IVFA may demonstrate lesions within the macula,
which are not visible by ophthalmoscopy. Acute lesions
demonstrate early hypofluoresence with late hyperfluores-
cent staining. Such lesions may develop in the course of
observation of a patient. The fluorescein angiogram may
demonstrate CME, leakage from acute lesions within the
macula, and choroidal neovascularization arising from
juxtapapillary or macular scars.68 Visual field testing may
demonstrate an enlarged blind spot74,75 and peripheral
visual field loss not corresponding to acute choroiditis.68

Electrophysiologic study has yielded variable results. Some
patients with MFC may have severely reduced ERGs,
while others may have normal findings.68 Multifocal elec-
troretinography may demonstrate decreased function
within the macula.76

The cause of MFC is unknown. It has been hypothesized
that an exogenous pathogen may sensitize an individual to
antigens within the photoreceptors, retinal pigment epi-
thelium, or choroid.77 Subsequent exacerbations may oc-
cur without an inciting pathogen. As the etiology of this
syndrome is unknown, there remains controversy regarding
whether MFC, PIC and DSF are separate entities or
different manifestations of the same disease.78 Gass has
proposed that MFC along with MEWDS, AMN, and acute
idiopathic blind spot enlargement syndrome be grouped
within the AZOOR complex of disorders(see below).

MFC tends to be a chronic disorder lasting months to
years. Visual prognosis is generally poor. Severe visual loss
may occur because of diskiform macular scarring, macular
fibrotic scarring, atrophy, or chronic CME.68,73 The use of
systemic or periocular corticosteroids is effective in con-
trolling MFC, especially in the early stages of the disease
before development of choroidal neovascularization or
subretinal fibrosis.68 Some patients may require immuno-
suppressive agents to control the disease.79 Successful
control of choroidal neovascularization with corticoste-
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roids has been reported, although this may be the natural
course of regression of some lesions. Recently photody-
namic therapy has been used successfully to treat subfoveal
choroidal neovascularization associated with MFC.80

● SERPIGINOUS CHOROIDITIS: Serpiginous choroiditis is
a chronic, progressive inflammatory condition affecting
the choroid and retinal pigment epithelium.81–84 Recur-
rences are common and can occur weeks to years after the
initial event. It is typically bilateral but may be asymmet-
ric. Symptoms include blurred vision, photopsias, paracen-
tral scotomas, metamorphopsia, and visual field loss.

On examination, the anterior segment is usually normal.
If present, the vitritis is mild. Serpiginous choroiditis
involves the peripapillary region and macula. Acute le-
sions are slightly ill-defined, gray-white, jigsaw puzzle-
shaped lesions at the level of the choriocapillaris and
retinal pigment epithelium (Figure 6). The active lesions
may be associated with shallow subretinal fluid. Acute
lesions are commonly located adjacent to atrophic scars.
As the acute lesion clears, extensive atrophy of the
choriocapillaris, retinal pigment epithelium, and retina is
seen.85 Areas of retinal pigment epithelium hyperpigmen-
tation and subretinal fibrosis are common. Choroidal
neovascularization may develop.86,87

IVFA shows early hypofluorescence of the active lesions.
The late phase of the study demonstrates hyperfluores-
cence of the border of the active lesion that may extend
centrally. ICG angiography is divided into 4 stages: (1)
hypofluorescent lesions in the subclinical or choroidal
stage, (2) hypofluorescent lesions in the active stage, larger
than those defined on IVFA, (3) hyperfluorescence in the
healing and subhealing stage, and (4) hypofluorescent
lesions with clearly defined margins in the inactive stage.88

Electrophysiologic studies are usually normal.
The etiology of serpiginous choroiditis is unknown. An

immune-mediated mechanism has been postulated attrib-
utable to an increased frequency of HLA-B7 and retinal S
antigen associations.89,90 A possible association with Her-
pes viruses has also been postulated.91 An elevation of
factor VIII-von Willebrand antigen has been found in a
small series of patients that were tested.92

Several treatments have been tried, but the low inci-
dence of the disease has precluded a randomized treatment
trial to date. Corticosteroids alone do not appear to be
effective.93 Immunosuppressive agents such as cyclospor-
ine, azathioprine, chlorambucil, and cyclophosphamide
have been tried in limited series.94–97 These agents have
significant side effects and one patient developed bladder
cancer, a known complication of alkylating agents. Acy-
clovir has been used in a small number of cases as well.
Laser photocoagulation or photodynamic therapy may be
helpful in cases of choroidal neovascularization,98 but
neither is effective for the active inflammatory lesions.
Visual loss results from direct foveal involvement or the
development of choroidal neovascularization.
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● ACUTE ZONAL OCCULT OUTER RETINOPATHY: AZOOR
is a syndrome of one or more episodes of outer retinal
dysfunction that occurs in young to middle age patients.99

In patients with AZOOR, the areas of retinal dysfunction
may progress to develop retinal cell death.99

The early symptoms of AZOOR are acute visual field
loss and photopsias in one or both eyes. The photopsias in
AZOOR can be very distinctive: patients describe photop-
sias as movement of colors or lights within the area of
visual field loss. These photopsias are often chronic.
Patients typically have no retinal findings on initial exam-
ination, making the diagnosis extremely difficult. Gass
reports that vitreous cells are present in approximately
one-half of patients in the first few months after onset.99

An afferent pupillary defect develops in a minority of
patients. Visual field loss often occurs in the temporal
visual field near or including the blind spot. Over time, the
visual field defect can enlarge and can move peripherally or
centrally. Patients with large scotomas may develop retinal
pigment epithelial atrophy and intraretinal pigment mi-
gration (simulating retinitis pigmentosa) in the areas of
visual field loss.99

Although patients with AZOOR often have unilateral
signs and symptoms on presentation, Gass and associates
reported in a series of 51 patients with long-term follow up
(minimum follow up of 3 years) that AZOOR developed
into a bilateral condition in 39 (76%) of 51 patients.100

This same series revealed that recurrent episodes of
AZOOR occurred in one-third of patients. A variant of
AZOOR has been described called acute annular outer
retinopathy.101 In these patients, the leading edge of
dysfunctional retina exhibits an unusual gray intraretinal
ring. This ring may be evidence of an intraretinal autoim-
mune reaction.102

IVFA is normal in patients with AZOOR. Visual field
tests demonstrate zones of visual field loss that can be
central or peripheral in location. The ERG in patients
with AZOOR is useful in demonstrating outer retinal
dysfunction. The nature of the ERG changes are variable
as patients may demonstrate either rod or cone photore-
ceptor dysfunction.

The cause of this disorder is unknown. Medical exami-
nation of patients with AZOOR is typically negative. The
long-term follow-up study by Gass and associates has
shown a 28% incidence of autoimmune disease, including
Hashimoto’s thyroiditis, and relapsing transverse myelop-
athy.100 The acute onset of AZOOR also suggests the
possibility of viral or other infectious agents. The differen-
tial diagnosis for AZOOR includes optic neuritis and other
causes of outer retinal dysfunction such as retinitis pigmen-
tosa, cancer-associated retinopathy, and cone dystrophy.
Although this condition is difficult to diagnose, AZOOR
must be considered in patients with the following constel-
lation of signs and symptoms: rapid onset of visual field loss
in one or both eyes, photopsias within the area of visual
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field loss, absence of retinal or optic nerve changes on
fundus examination, and ERG abnormalities.

Some patients with AZOOR may have had or will
develop other idiopathic retinal conditions including:
acute idiopathic blind-spot enlargement syndrome,
MEWDS, MFC, and AMN. The frequency of acute visual
field loss and photopsias in patients with these retinal
conditions suggests that AZOOR may be an underlying or
associated condition.

No treatment has been found effective in treating
AZOOR. The course of the disease is variable. In his series,
Gass reports that 88% of patients had 20/40 or better visual
acuity in at least one eye on final follow-up examination.
In this same series, stabilization of visual field loss occurred
in 78% of AZOOR patients within the first 6 months and
improvement in visual field occurred in 20% of patients.102

CONCLUSION

THE WHITE DOT SYNDROMES ARE A DISTINCTIVE GROUP OF

disorders affecting the retina, retinal pigment epithelium,
and choroid. For clinicians and researchers alike, they
present significant diagnostic and therapeutic challenges.
During the past five decades, beginning with his landmark
publication on APMPPE in 1968,5 Gass has described,
compared, and contrasted the clinical findings of the white
dot syndromes. His remarkable observational skills com-
bined with his ability to analyze, synthesize, and apply
information has provided significant insight into the char-
acteristic features of these conditions. His contributions
will continue to guide and shape the direction of future
research to uncover the cause of the white dot syndromes
and provide more effective treatment options.
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