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Central Serous Chorioretinopathy: A Personal Perspective
LAWRENCE A. YANNUZZI
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LTHOUGH VON GRAEFE DESCRIBED SOME OF THE

clinical aspects of “relapsing idiopathic detach-
ment of the macula” as early as 1866, it was more

han 100 years later that Maumenee, using fluorescein
ngioscopy, noted that the detachment of the macula
esulted from a leak at the level of the retinal pigment
pithelium (RPE).1,2 The disorder at that time was com-
only referred to as central serous retinopathy. Although
umerous articles and name changes have been published

n the ophthalmic literature, expanding our knowledge of
ts cause, clinical manifestations, natural course, and treat-
ent,3–6 the pathogenesis of this condition remains poorly

nderstood, little is known about the long-term natural
ourse, and treatment is based on observational, uncon-
rolled studies.

Although the precise pathophysiologic event leading to
eurosensory retinal detachment remains unknown, most
phthalmologists today believe that stasis, ischemia, in-
ammation, or a combination thereof of the inner choroid
eads to abnormal permeability and eventual elevation of
he RPE in 1 or more serous pigment epithelial detach-
ents. Yet the presence of these pathologic mechanisms in

he choroid still cannot replicate the complete constella-
ion of findings in this disorder. In the acute form of the
isease, many believe that there is a disruption in the
ontinuity of the detached RPE, leading to focal leakage
eneath an overlying neurosensory retinal detachment,
he signature of the disorder.3–5 This form of mechanical
lteration in the integrity of the RPE, referred to as a
blow-out” or “micro rip,” alters its normally impermeable
tate, leading to serous detachment of the retina.7,8 In this
ense, the retina seems to be affected only secondarily;
hereas the inner choroidal changes represent the primary
bnormality of the disorder, leading to the current desig-
ation of the disease as central serous chorioretinopathy
CSC).5 The primary exudative disturbance in the inner
horoid, resulting in a macular detachment, is thought to
e nonvasogenic, that is, not associated with proliferation
f choroidal vessels. The initial avascular nature of CSC
istinguishes it from other forms of macular detachment
ssociated with neovascularization of the choroid and
ventual disciform scarring.3,5,9 Corticosteroids, either en-

ee Accompanying Article on page 441.
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ogenous or exogenous, have been implicated in the
isorder.3,5,10,11 The other distinguishing characteristic
oted clinically is the serous pigment epithelial detach-
ent, a clinical manifestation in the fundus that is limited

o very few disorders, such as neovascular age-related
acular degeneration, polypoidal choroidal neovascular-

zation, and rarely, inflammatory and infiltrative choroidal
isorders.5,8,9,12

The natural course of acute CSC is believed to be very
ood with primary cases resolving spontaneously in 3 to 4
onths.3,5 Yet, a small percentage of cases are known to be

ssociated with recurrent or persistent detachments. In such
yes, the disorder is referred to as chronic CSC, which is
rbitrarily defined as detachments lasting 6 months or longer.13

A method of therapy for this disorder has never been
stablished clearly on the basis of its safety and efficacy by
eans of our traditional method, the clinical trial. However,

t is well known that laser photocoagulation of a fluorescein-
etectable pigment epithelial leak, generally near or at the
unction of the attached and detached RPE, can accelerate
he resolution of the associated neurosensory detachment.3,5

n chronic CSC, there may be focal or multifocal RPE leaks
vident on fluorescein angiography, but more commonly,
here is persistent, exudative detachment of the neurosensory
etina resulting from a zonal or diffuse impermeability state of
he RPE, resulting in fluid accumulation from the choroid
hrough abnormal junctions of the RPE into the subretinal
pace.13 Attempts at modifying or rejuvenating the RPE,
ither by the use of drugs that modulate the steroid receptors
n the inner choroid or scatter laser photocoagulation in a
heoretical attempt to reconstitute the impermeable state of
he RPE, have not yet proven to be effective in the therapy
f chronic CSC.13–15

Today, current multimethod imaging technology is
elpful in the evaluation of a patient with chronic CSC.
or example, high-resolution optical coherence tomogra-
hy detects shallow elevations of the retina, and not
urprisingly, a thickening of the choroid.16 Chronic de-
achments and geographic zones of atrophy, produced by
ntecedent exudative detachments, including those grav-
tating into the inferior fundus, and the acute pigment
pithelial leak at the edge of a pigment epithelial detach-
ent, have been noted with fundus autofluorescence even

n asymptomatic eyes.8,17,18 The use of indocyanine green
ngiography (ICGA) also has revealed staining of the
nner choroidal vessels in the mid stages of the study, as
slands of indocyanine green (ICG) hyperfluorescence
rom the posterior pole even to the peripheral fundus.9 The

xact identity of this staining material is not known and

LL RIGHTS RESERVED. 361

mailto:Lyannuzzi@aol.com


d
t
i
p
p
c
t
c
t
p
u
o
l
s
s
f
h
c

t
e
n
i
t
c
o
s
T
t
p
s
d
s
P
s
g
t
s
k
T
i
c
fi
i
fi
c

p
k
c
t
w
o
s
I
e
fl
l
p
i
i
i
a
p
p
fl
w
m
r
s
b
t
e

s
a
fl
a
r
l
a
n
fi
f

l
i
t
c
i
c
a

T
G
t

3

oes not exactly correspond to the generalized or diffuse
hickening of the choroid evident with enhanced depth
maging on high-resolution optical coherence tomogra-
hy.16 Our group took advantage of this marker, which is
resent bilaterally in virtually all patients with acute and
hronic CSC, to apply reduced fluence photodynamic
herapy (PDT) with verteporfin in an attempt to resolve
hronic detachments of the neurosensory retina by altering
he inner choroidal vasculature.19 Fluorescein angiogra-
hy, the standard for identifying an acute RPE leak, is not
seful in localizing the inner choroidal staining, as atrophy
f the RPE and scleral staining masquerade as choroidal
eakage. Actually, the choroidal exudate itself does not
tain with the fluorescein molecule;18 only ICGA demon-
trates the exudates. ICGA-guided PDT works successfully
or chronic CSC at least temporarily, and this technique
as emerged as a standard of care for the ophthalmic
ommunity, replacing laser photocoagulation.19

In this issue of The Journal, Sawa and associates report
heir use of ICGA-guided PDT to test its safety and
fficacy for treatment of chronic central serous chorioreti-
opathy with excellent results.20 They also looked at the

ntensity of the leakage in the inner choroid and found
hat those patients with intense or moderately intense
horoidal staining on ICGA responded effectively in 100%
f these cases, whereas those few without hyperfluorescent
taining areas in the choroid responded rarely, if at all.
his study further supports the concept of ICGA-guided

herapy for chronic CSC, but the authors are correct to
oint out that their study is not a clinical trial, our
tandard for evidence-driven clinical decisions. The study
esign and results, however, do suggest that the degree of
taining in the choroid is predictive of a good response to
DT for chronic CSC treatment. What is it about the
taining characteristics in these patients who experience a
ood result or resolution of their detachments? Actually,
he exact nature of the staining areas within the choroid is
till poorly understood. One explanation may relate to a
nown protein that is associated commonly with CSC.21

he diffuse thickening or exudative change within the
nner choroidal circulation seen on high-resolution optical
oherence tomography may be a result of the presence of
brin in the areas with intense choroidal staining, but not
n other thickened choroidal areas. Gil deVenecia was the
rst and only physician to observe the presence of fibrin in

hronic CSC with histopathologic correlation.22 The c

ische mitheilugnen vermischten inhalts: VI. Ueber zentrale
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atient reported was unusual in that there was a history of
idney disease and steroid therapy along with all of the
linical manifestations that are highly typical of CSC. In
hat study, fibrin was noted to occur beneath the RPE, as
ell as in the subretinal space. The fibrin or fibrinogen
riginates in the choroid and extends into the subretinal
pace via the “blow-out” of the RPE. It is well known that
CG conjugates with or stains fibrin in the fundus in any
xudative disorder.18 In contrast, fibrin is transparent on
uorescein angiography, in contrast to other exudates such as
ipid deposits, which block choroidal fluorescence,18 so the
resence of fibrin in the inner choroid may reflect the
ntensity of the hyperfluorescence seen on ICGA. It is also
mportant to keep in mind that the verteporfin molecule used
n PDT is biochemically very similar to the ICG molecule
nd it is likely that there is some bioconjugation of that
hotosensitizing drug with fibrin. Unfortunately, it is not
ossible in humans to image verteporfin, because there is no
uorescence of that dye in the visual portion of the spectrum
ith safe light exposure. Exaggerated PDT responses in the
acula for ICGA-guided treatment of CSC are thought to be

elated to an excessive amount of fibrin present in the
ubretinal space at the treatment site. This theoretical possi-
ility has lead to the use of half-fluence PDT for the
reatment of chronic CSC to modulate the photochemically
nhanced thermal response.

The success seen in treating islands of active or intense
taining in the inner choroid with ICGA-guided PDT has
lso led clinicians to treat focal RPE leaks near the fovea with
uorescein guidance.19 These leaks are known to occur in
ssociation with ICG inner choroidal staining and will
espond well to PDT without leaving the photocoagulative
egacy of photoreceptor and RPE degeneration and the
ccompanying visual scotoma. Caution in treating such leaks
ear the fovea is appropriate when there is accompanying
brin visible on clinical examination because of the potential
or an exaggerated response, as alluded to above.

Until additional forms of treatment, such as pharmaco-
ogic drugs that suppress corticosteroid receptors in the
nner choroid, evolve,14,15 ICGA-guided therapy remains
he best approach for clinicians to consider for eyes with
hronic CSC, particularly if they demonstrate intense or
ntermediate ICGA hyperfluorescence patterns in the
horoid and persistent or progressive detachment with
ssociated degenerative changes in the RPE and photore-

eptors accompanied by vision loss.
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