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INTRODUCTION

Chronic central serous chorioretinopathy (CSC) is charac-
terized by multifocal, irregularly distributed, and often
widespread retinal pigment epithelium (RPE) changes as-
sociated with persistent subretinal exudation and conse-
quent visual decline (1). In the more advanced disease
state, atrophic changes, cystoid macular degeneration,
pigment hyperplasia, lipid deposits, and gravitational
tracts of subretinal fluid may occur (1). Cystoid macular
degeneration and foveal atrophy are considered the main
factors accounting for the poor visual outcome in patients
with a long history of chronic CSC. These conditions of-
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PURPOSE. To describe anatomic and functional outcomes in two patients with long-standing se-
vere chronic central serous chorioretinopathy (CSC) with foveal and gravitational atrophy treat-
ed with low-fluence photodynamic therapy (PDT).
METHODS. Two patients with a history of over 10 years of chronic CSC and development of
gravitational tracts, with best-corrected visual acuity ≤20/200, were treated with PDT guided
by indocyanine green angiography (ICGA) with a fluence of 25 J/cm2 at an irradiance of 300
mW. Follow-up examinations 1 and 9 months after therapy included measurement of near and
far best-corrected visual acuity, fundus biomicroscopy, fluorescein angiography and ICGA, op-
tical coherence tomography, and microperimetry.
RESULTS. At 1 and 9 months after low-fluence PDT, complete resolution of subretinal, intrareti-
nal, and under retinal pigment epithelium fluid was observed in both patients. Far and near vi-
sual acuity improved in both eyes. Improvement of sensitivity and fixation stability were demon-
strated by microperimetry. No treatment-related side effects were seen.
CONCLUSIONS. ICGA-guided low-fluence PDT seems effective and safe for treating long-stand-
ing chronic CSC. (Eur J Ophthalmol 2009; 19: 154-8)
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ten indicate irreversible structural change and potentially
limited visual recovery (2).
We report two cases of severe long-standing chronic CSC
with a favorable response after photodynamic therapy
(PDT) with a low fluence rate.

Case 1

A 60-year-old man presented with a 15-year history of bi-
lateral visual problems from chronic CSC that led to per-
sistent worsened vision more than 5 years earlier, espe-
cially in the right eye. His past medical history was
negative for other disease and corticosteroid use. He had
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received no previous systemic or local treatment.
Far and near best-corrected visual acuity (BCVA) were
20/200 and 20/240 in the right eye and 20/38 and 20/50 in
the left eye, respectively. In the left eye, fluorescein an-
giography (FA) (HRA2, Heidelberg Engineering, Heidelberg,
Germany; FF 450 plus, Carl Zeiss Meditech, Dublin, CA)
and optical coherence tomography (OCT) (OCT3, Zeiss-
Humphrey, San Leandro, CA) showed alterations due to
chronic CSC without serous detachment at the posterior
pole. In the right eye, fundus examination and diagnostic
procedures (FA, indocyanine green angiography [ICGA],
and OCT) disclosed diffuse macular pigmentary changes
with foveal thinning and gravitational atrophy, a pigment
epithelium detachment (PED), and neurosensory detach-
ment in the macular area (Fig. 1, A–D). Very low sensitivity
(1.8 dB) and reduced fixation stability (39%) were demon-
strated by microperimetry (Fig. 1E).
After informed consent had been given, PDT with a flu-
ence of 25 J/cm2 and a light dosage rate of 300 mW/ cm2

was administered in the right eye, with a time of photo-
sensitization of 83 s, being standard the other parameters
(6 mg/m2 infusion of verteporfin over 10 minutes followed
by delivery of diode laser at 689 nm 15 minutes after
commencement of infusion). The reduced light dose was
selected on the basis of the results of previous clinical tri-
als (3, 4). The eye was treated with a 3.4 mm spot over
the area of hyperpermeability of the choriocapillaris in the
macula detected on ICGA.
One month after treatment, the subretinal fluid and PED
had completely resolved. The BCVA of the treated eye im-
proved to 20/96 and 20/100 in far and near, respectively.
At 9 months follow-up, a further improvement in BCVA
was observed (20/40 and 20/50, far and near, respective-
ly). FA and OCT showed no subretinal fluid or PED (Fig. 1,
F and I). ICGA showed narrowing of the choroidal vessels
and no late leakage (Fig. 1, G and H). The anatomic re-
sults were associated with a great improvement in sensi-
tivity and fixation stability (9.8 dB and 97%, respectively)
(Fig. 1J). No complications related to the treatment were
observed.

Case 2

A 51-year-old man presented with a history of intermittent
visual blurring over 10 years and a diagnosis of chronic
CSC. During the last 12 months he complained of a
marked visual acuity reduction in his left eye. Past med-
ical history was negative for other systemic diseases and

for use of corticosteroids. No previous therapy was given
for CSC. Far and near BCVA were 20/317 and 20/348, re-
spectively, in the left eye, and 20/25 and 20/29 in the right
eye. No evidence of active CSC was present in the right
eye. In the left eye, fundus examination and diagnostic
procedures (FA, ICGA, and OCT) showed evidence of dif-
fuse macular pigmentary changes, foveal RPE atrophy
with gravitational tract, and subretinal fluid and intraretinal
cysts in the macular area (Fig. 2, A–D).
Microperimetry showed no determinable sensitivity (0 dB)
and very unstable fixation (15%) (Fig. 2E).
The left eye was treated with low-fluence PDT, with a 3.8
mm spot over the area of the leakage shown on ICGA.
One month after PDT, there was a moderate improvement
in far visual acuity, to 20/230, and a complete resolution
of the subretinal and intraretinal fluid. Nine months after
therapy, no new changes in fluorescence transmission in
the treated zone were observed on FA (Fig. 2F). No late
leakage was seen on ICGA (Fig. 2H). OCT showed foveal
thinning without subretinal fluid and intraretinal cysts (Fig.
2I). Consistent with these features, far and near visual
acuity further improved to 20/126 and 20/159, respective-
ly. Microperimetry showed an increase in sensitivity (1.7
dB) and fixation stability (28%) (Fig. 2J). No significant ad-
verse events were observed.

DISCUSSION

No standardized treatment is available for chronic CSC.
Recently, it has been suggested that conventional PDT ef-
fectively resolves subretinal fluid with beneficial visual
outcomes in most patients. It is not without complica-
tions, such as RPE atrophy, choriocapillaris ischemia, and
secondary choroidal neovascularization (5, 6). The ratio-
nale of using a reduced fluence rate is to improve the
safety of PDT. Previous studies showed an improved se-
lectivity of PDT using a reduced fluence (25 J/cm2) in neo-
vascular age-related macular degeneration, by allowing a
reduced occlusive effect on the choriocapillary layer (3, 4).
This effect might be especially favorable in eyes with
chronic CSC presenting foveal and gravitational atrophy.
In our two cases of long-standing severe chronic CSC,
complete and persistent resolution of subretinal, intrareti-
nal, and sub-RPE fluid was associated with functional re-
covery after PDT with a low fluence rate. The mechanism
of action of PDT in chronic CSC is thought to be sec-
ondary to choriocapillaris narrowing, with ensuing
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Fig. 1 - Patient 1 before photodynamic
therapy (PDT): (A) middle-phase fluo-
rescein angiography (FA) reveals diffuse
fluorescence alterations, uniform hyper-
fluorescence due to pigment epithelium
detachment (PED), and gravitational at-
rophy; (B) dilated choroidal vessels are
shown in middle-phase indocyanine
green angiography (ICGA); (C) extravas-
cular leakage is shown by late ICGA;
treatment site is revealed by red circle;
(D) optical coherence tomography
(OCT) reveals subretinal fluid of high
density and serous PED with a severe
thinning of the fovea; (E) microperime-
try shows great instability of fixation
and very low sensitivity. Nine months
after PDT: (F) middle-phase FA shows
no change from the pretreatment retinal
pigment epithelium fluorescence and
the resolution of serous PED; (G) ICGA
shows, in the middle phase, narrowing
of the choroidal vessels and (H) the ab-
sence of late leakage without choroidal
hypofluorescence in the spot region; (I)
resolution of subretinal fluid and PED is
observed on OCT; (J) microperimetry
data show improvement in sensitivity
and fixation stability.
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Fig. 2 - Patient 2, before photodynamic
therapy (PDT): (A) middle-phase fluo-
rescein angiography (FA) shows pig-
ment epithelial mottling with an atroph-
ic tract going downwards and foveal
patches of intense hyperfluorescence
due to retinal pigment epithelium de-
compensation; (B) middle-phase indo-
cyanine green angiography (ICGA)
shows areas of diffuse choroidal hyper-
permeability; (C) late ICGA shows ex-
travascular leakage in the macular area;
treatment site is shown by red circle;
(D) intraretinal cysts and subretinal fluid
are found on optical coherence tomog-
raphy (OCT); (E) microperimetry reveals
no measurable sensitivity and very un-
stable fixation. Nine months after PDT:
(F) middle-phase FA shows no new al-
terations in transmission of fluores-
cence in the treated zone; (G) ICGA
shows reduction of diffuse hyperper-
meability in the middle phase, and (H)
absence of late leakage in the late
phase; (I) resolution of subretinal fluid,
and intraretinal cysts with foveal thin-
ning are observed on OCT; (J) mi-
croperimetry data show improvement in
sensitivity and fixation stability.
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choroidal hypoperfusion (6). However, previous experi-
ence with PDT using standard fluence showed persistent
nonperfusion at the site of the PDT application that was
still clearly visible after 3 to 12 months (7). This could be
explained by a strong reaction to standard PDT, impaired
recovery of the endothelial cells, and recanalization by a
congested, hyperpermeable choriocapillaris, as in CSC.
On the contrary, in our study, the lower light dosage re-
sulted in less hypoperfusion of the choriocapillaris, as
was seen by ICGA after 1 and 9 months of follow-up.
This, in turn, might prevent or reduce ischemia-related
complications such as neuroretinal atrophy, RPE distur-
bance, and development of choroidal neovascularization.
Our results suggest that vision might recover also in pa-
tients with long-standing chronic CSC, although it de-
pends on the extent of structural alterations such as RPE

damage, cystoid macular degeneration, and outer pho-
toreceptor layer atrophy (8). This report is not definitive
proof, but provides reason to perform additional studies
for treatment of less severe forms of chronic CSC.
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