Journal of Eye and Ophthalmology
ISSN 2055-2408

Original							

Open Access

Half-dose and half-fluence photodynamic therapy for central
serous chorioretinopathy
Julie M. Rosenthal1† and Christina J. Flaxel2*
*Correspondence: flaxelc@ohsu.edu

CrossMark
← Click for updates

These authors contributed equally to this work.
Retinal and Ophthalmic Consultants, Northfield, New Jersey, USA.
2
Casey Eye Institute, Oregon Health and Science University, Portland, Oregon, USA.
†

1

Abstract

Background: Chronic central serous chorioretinopathy presents a treatment challenge. Photodynamic therapy has been used
successfully but with side effects; thus, the authors explored half-dose and half-fluence photodynamic therapy as lower-risk
alternatives.
Methods: Retrospective medical record review of patients with chronic or recurrent central serous chorioretinopathy who received
half-dose or half-fluence photodynamic therapy from May 2008 through March 2011 at a tertiary care referral center in Portland,
Oregon, USA. The authors recorded demographics, visual acuity, and change in central retinal thickness as measured by optical
coherence tomography.
Results: Eight patients aged 46 to 80 years (11 eyes) were treated for central serous chorioretinopathy with half-dose or half-fluence
photodynamic therapy, or with both of these treatment modalities on different occasions. Visual acuity before treatment ranged
from 20/15 to 20/100; after treatment, visual acuity also ranged from 20/15 to 20/100. The authors noted no significant differences
between half-dose and half-fluence photodynamic therapy and no serious treatment complications.
Conclusions: Half-dose and half fluence photodynamic therapy are safe and effective treatment alternatives for chronic central
serous chorioretinopathy.
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Introduction

Central serous chorioretinopathy (CSCR) is characterized by a
serous retinal detachment of the neurosensory retina with 1
or more areas of leakage from the level of the retinal pigment
epithelium (RPE) [1]. The major symptoms include visual
disturbances from decreased vision, metamorphopsia, and
micropsia to central scotomas. CSCR is most common in young
adults, occurs more frequently in males, and usually causes
symptoms unilaterally, although evidence of disease with RPE
changes is often noted bilaterally. While most patients with
the classic form of CSCR have an acute episode of decreased
vision and recover fully, a small number of patients develop the
chronic or recurrent form of the disease. These patients have
diffuse RPE changes and chronic or recurrent subretinal fluid
(SRF). Patients with chronic CSCR tend to be older than those
who have a single acute episode; CSCR may be associated with
the use of corticosteroid medications in oral, topical, intranasal,
injected, or any other form. Vision loss can occur in patients
who have chronic or recurrent fluid leakage and persistent
serous retinal detachment.
Treatment of chronic CSCR is a frustrating challenge for

patients and retinal specialists. Many treatment modalities
have been investigated, including rifampin [2], finasteride
[3], transpupillary thermotherapy [4], ketoconazole [5], mifepristone [6], indocyanine green-mediated laser treatment [7,8],
propranolol [9], focal laser [9], intravitreal bevacizumab [10-13],
and more recently eplerenone [14], all with limited success.
With a list this long, chronic CSCR clearly defies easy treatment.
There has been considerable interest in photodynamic
therapy (PDT) as a treatment for chronic CSCR, and it has been
used successfully in some patients [15]. Indocyanine green
angiography (ICGA) has shown that CSCR primarily affects
the choroidal circulation, with resulting areas of choroidal
hyperpermeability [16]. PDT with verteporfin is presumed
to treat CSCR by closing or narrowing vascular channels in
the choriocapillaris, leading to hypoperfusion and reduced
exudation with subsequent long-term choroidal vascular
remodeling [17]. However, treatment success is limited by
complications, including RPE atrophy and tears, choroidal
neovascularization, and ischemia [18]. In an effort to minimize
complications, PDT has been used at half the regular dose,
fluence, or both [19-23]. This has been shown to reduce SRF
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and improve visual acuity (VA) and retinal sensitivity. We 8 months (range 3-18 months) of follow-up after PDT was
aimed to determine whether half-dose or half-fluence PDT, initiated. Results for VA and CMT are shown in the Tables 1 and 2.
or both, were safe and effective in our practice at a tertiary Examples of patient outcomes are given in (Figures 1 and 2).
care referral center in Portland, Oregon, USA. We achieved No patient experienced a serious complication, such as
this aim in our study and here report our experience with choroidal neovascularization or vision loss. Treatment was
these treatments for chronic or recurrent CSCR.
generally well tolerated.

Methods

We performed a retrospective medical record review of patients
treated with PDT for chronic or recurrent CSCR at Casey Eye
Institute, Oregon Health & Science University (OHSU), from
May 2008 through March 2011. We certify that all applicable
institutional and governmental regulations concerning the
ethical use of human volunteers were followed during this
research. Informed consent for the treatment was obtained
from all patients, and the OHSU Institutional Review Board
approved the study.
All patients received half-dose or half-fluence PDT. We
excluded patients for whom at least 8 weeks of follow-up
information was not available. Patients who were included
had chronic CSCR diagnosed by fluorescein angiography and
confirmed by OCT, ICGA, or both. Diagnostic criteria for CSCR
included the presence of SRF for >6 months, RPE changes
induced by chronic or recurrent fluid with fluid present at
the time of treatment, or both. Patients were excluded if
they had vision-threatening conditions not related to CSCR,
fluorescein hypersensitivity, or any contraindications for PDT.
We studied 11 eyes of 8 patients (7 men and 1 woman),
aged from 46 to 80 years. All patients received half-dose or
half-fluence PDT or both to treat chronic or recurrent CSCR.
Half-dose PDT consisted of 3mg/m2 verteporfin (Visudyne;
Valeant Pharmaceuticals North America, LLC, Bridgewater,
New Jersey, USA) instead of the standard dose of 6mg/m2.
Half-fluence PDT consisted of laser at a fluence of 25 J/cm2
instead of the standard 50 J/cm2. Six patients (8 eyes) received
half-dose PDT, 1 eye of 1 patient received half-fluence PDT
and 2 eyes of 1 patient were treated with both half-dose and
half-fluence PDT.
All patients received verteporfin by intravenous line over
10 minutes. Five minutes after the infusion was stopped,
patients were treated with 83 seconds of PDT (689 nm diode;
Lumenis Opal Photoactivator; Lumenis, Inc., Santa Clara,
California, USA). A registered nurse performed all injections,
and 1 of 2 retinal specialists performed the laser treatment
based on pretreatment fluorescein angiography or ICGA
showing leakage points of choroidal hyperpermeability. We
recorded patient demographic information, VA data, number
of treatments, and change in central macular thickness (CMT)
as measured by OCT.

Results

Patients were followed from 3 to 30 months after treatment.
The mean follow-up time was 18.5 months (range 4-41 months)
of observation, including observation before treatment and

Discussion

Table 1. Results of half-dose and half-fluence photodynamic
therapy for central serous chorioretinopathy*.
Parameter
Initial VA†
Final VA
VA change
Mean initial CMT‡ thickness
Mean CMT change after 1 treatment
Mean final CMT change
Mean number of treatments

Result
20/15–20/100
20/15–20/100
-1 to +2 lines
275 µm
-53 µm
-35 µm
2.2 (range 1-6, mode 1)

*The study included 11 eyes of 8 patients.
Abbreviations: (†) VA, visual acuity;
(‡) CMT, central macular thickness.
Table 2. Patients treated with half-dose and half-fluence
photodynamic therapy for central serous chorioretinopathy
(8 Patients, 11 Eyes).
Patient Age at
Sex Visual acuity at
Presentation
first treatment
1
45
M 20/20
2
57
M 20/100 OD‡,
20/20 OS§
3
56
M 20/40
4
45
M 20/50
5
57
M 20/80 OD,
20/20 OS
6
80
M 20/100
7
57
M 20/125
8
46
F
20/30 OD,
20/30 OS

Eye(s)
studied
OD
OU||

Treatment
D*
F † and D

OD
OD
OU

D
D
D

OD
OS
OU

D
F
D

Abbreviations: (*) D, half-dose photodynamic therapy; (†) F,
half-fluence photodynamic therapy; (‡) OD, right eye; (§) OS,
left eye; (||) OU, both eyes.

We found half-dose and half-fluence PDT to be safe and
effective treatment alternatives for patients with chronic or
recurrent CSCR. These treatments were well tolerated with
minimal side effects and without incidence of choroidal
hypoperfusion or catastrophic vision loss. However, some
patients required repeated treatments to achieve or maintain
improvement.
There is currently no standard treatment for either acute
or chronic CSCR, though various attempts have been made
at treating the disease, beginning with standard laser to
seal off potential leakage points in the acute form [24-26].
However, although laser treatment may shorten the duration
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Figure 1. Central Serous Chorioretinopathy Before and After Half-Dose Photodynamic
Therapy.
Spectral domain optical coherence tomography of right eye of 45-year-old man with central
serous chorioretinopathy. Grids in (A) and (B) show the sampling area. Arrows show the
direction of sampling (left to right) and orientation of the slice relative to the right photo.
(A) Subretinal fluid before half-dose PDT.
(B) Three months after treatment, fluid has resolved and CMT decreased from 399 µm to 197
µm. This figure also shows loss of outer retinal structures centrally with resolution of SRF.

of the disease, it has not been found to affect the final VA or
recurrence rate of CSCR. Smretschnig et al., utilized half-fluence
PDT to treat acute CSCR and reported excellent outcomes in
VA and a significant reduction in central foveal thickness on
OCT, with a recurrence rate of 0 at 1 year without significant
complications [27]. Their study differs from ours in that they
were treating acute CSCR with symptom duration of 12 weeks
or less, whereas our patients had symptoms and presence of
SRF for longer than 6 months. However, in a finding similar to
ours, their patients had no significant adverse events following
treatment. In a later study, the same group utilized the same
half-fluence PDT protocol for patients with chronic CSCR who
had symptoms for 6 months or longer [28]. They reported
resolution of SRF in 100% of eyes at 1 month and constant VA
gain up to month 12 with minimal side effects. These results
are similar to ours. However, these investigators utilized halffluence PDT for all patients, while most of ours underwent the
half-dose treatment. Several studies have evaluated the use
of half-dose PDT (3mg/m2) to treat chronic CSCR. The largest
of these, by Chan et al., [29], included 48 eyes with 1 year of
follow-up and demonstrated the resolution of SRF in 95% of
eyes and improvement in VA compared to a control group.
This is a much larger study than ours with similar results.
More recently, groups have attempted to compare reducedfluence or reduced dose PDT, or both, with conventional PDT.
Reibaldi et al., [21] evaluated low-fluence PDT (25J/cm2) versus
standard fluence (50J/cm2) and found improvement in bestcorrected VA at 12 months in both groups with resorption of
SRF in a significant number of eyes. However, these authors

also noted significant choriocapillaris nonperfusion in 44%
of eyes treated with standard-fluence PDT versus 0% in those
treated with reduced-fluence PDT. Shin et al., reported similar
findings [30]. Silva et al., published a 4-year follow-up study of
conventional PDT for chronic CSCR and reported no systemic
or ocular side effects in 46 eyes of 42 patients and long-term
improvement both anatomically and visually. Further, only
8.6% of eyes required more than 1 treatment over the 4-year
follow-up period [31]. We did not have enough eyes in our
half-fluence group to offer any comparison with the halfdose group.

Conclusion

Our study is limited by the small number of patients and
potentially by the use of central macular thickness as an
outcome measure. Measurement of central macular thickness
may not reflect the full extent of SRF, and this method
misses non-central fluid. Other potential limitations are the
retrospective nature of our study and the absence of a control
group. While treatment does not necessarily improve Snellen
VA measurements, our patients experienced an improved
quality of vision and improvement in CMT. This has been
quantified in other studies by retinal sensitivity measurements
[32]. Our work adds to the body of knowledge on half-dose
and half-fluence photodynamic therapy as treatment options
for this challenging clinical problem by showing that either
treatment, or both together, can be helpful. Further, our work
helps lay the groundwork for future studies using qualitative
measurements of visual acuity to determine the effectiveness
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Figure 2. Central Serous Chorioretinopathy Before and After Half-Fluence Photodynamic Therapy (PDT).
Spectral domain optical coherence tomography, including central macular thickness, of left eye of a 57-year-old man with central
serous chorioretinopathy of approximately 3 years’ duration before presentation.
(A) Subretinal fluid and central macular thickness before treatment with half-fluence PDT.
(B) One month after treatment, fluid has improved and visual acuity improved by 3 lines.
(C) Three months after the first treatment, fluid recurred.
Half-fluence PDT was repeated 3 months after the initial treatment.
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of these treatments further compared to conventional PDT.
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