REVIEW

URRENT
PINION

Central serous retinopathy: update on disease

understanding and treatment

Mary-Grace R. Reeves and Katherine E. Talcott

Purpose of review

Investigations over the past 2 years involving novel genomics pathways, imaging techniques, risk factors,
and therapeutic interventions have sought to better understand and manage central serous retinopathy
(CSR). While most cases of acute CSR are self-resolving, chronic CSR remains a challenging condition to
manage given response fo therapy may be limited and the risk of permanent, severe vision loss. In this
work, we present the latest insights on disease pathophysiology and management for acute and chronic
cases of CSR, highlighting data from randomized control trials and meta-analyses to compare efficacy of

treatment options.

Recent findings

There is no difference in best corrected visual acuity (BCVA) or resolution of subretinal fluid (SRF) in cases of
chronic CSR that are treated with half-dose/half-fluence photodynamic therapy (PDT) versus full-strength/full-
fluence therapy, making half-dose/halffluence a reasonable option to avoid the atrophic retinal changes
that may be more likely with full-strength treatment. Laser therapy could be considered as an alternative to
PDT for treating chronic CSR in cases of verteporfin shortage; however, the statistically significant reduction
in subretinal fluid seen on optical coherence tomography (OCT) does not translate to a significant
improvement in BCVA after intervention. While there may be an early improvement in BCVA and SRF in
cases of chronic CSR for which treatment with mineralocorticoid receptor antagonist is initiated, this effect
does not appear to persist with extended follow up.

Summary

With ongoing extensive research on the disease process of CSR and a more nuanced understanding of the
factors that increase risk of disease, observation remains the mainstay of management for acute CSR. For
chronic CSR, PDT, laser, or anti-VEGF may be considered, with advances in imaging allowing OCTA to be
a less invasive alternative method to dye angiography for detecting neovascularization.
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Central serous retinopathy (CSR) presents as macular
or extramacular subretinal detachments with accom-
panying pigment epithelial detachments (PEDs) and
can result in atrophic changes of the proximal retinal
pigment epithelium (RPE). The modern description
of CSR is often attributed to Gass, who postulated
that the serous detachment of the retina was due to
pathology of the underlying choroid, neovasculari-
zation, and leakage into the sub-RPE or subretinal
space [1]. Other earlier descriptions of similar phe-
nomena are attributed to von Graefe and Bennett
[2,3]. Nearly 6 in 100000 people are diagnosed with
CSR, with men being affected between 5.7 and 10
times as much as women [4]. Reported symptoms
include metamorphopsia, color vision defects,
decreased visual acuity, scotoma or visual field loss,

1040-8738 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

and decreased contrast sensitivity [S]. In many cases,
acute CSR is managed with close observation and
spontaneous resolution of the subretinal fluid occurs
with no or minimal effect on vision. For recurrent or
chronic CSR, visual defects can be more severe and
long-lasting. For nearly 13% of patients with chronic
CSR, followed for a period of 10 years after their
first visit, BCVA was 20/200 or worse at final visit
(patients with other ocular comorbidities were
excluded from this study) [6]. Photodynamic therapy
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KEY POINTS

e Observation and reduction of risk factors is still favored
for management for acute CSR.

e Ongoing work in genomics is helping to better
characterize the pathway involved in disease
presentation and progression.

e Advances in imaging have helped facilitate more
accurate and earlier diagnoses of choroidal
neovascularization in chronic CSR, a source of the more
severe and permanent visual limitations of this disease.

e For chronic CSR, half-dose/halffluence options for PDT
seem comparable in effectiveness to full-dose therapy
with a lower risk profile and no difference in
postireatment BCVA.

(PDT) or laser may be considered, in addition to anti-
VEGF injections, for management of any choroidal
neovascularization. Although this condition was first
recognized nearly two centuries ago, much about the
pathophysiology of the disease process remains
unknown. Recent efforts have incorporated advan-
ces in genomics and imaging to better elucidate the
pathophysiology of CSR, predict patient outcomes,
define risk factors, and optimize management.

The past few years have had remarkable progress in
imaging and genomics analyses investigating CSR.
Understanding the genetic biomarkers associated
with CSR risk can help better define the clinical
disease pathway and potentially allow development
of targeted therapeutics in the future.

Genomic studies and similarities to age-
related macular degeneration

While there are abundant clinical descriptors for the
presentation of CSR, additional insight into disease
pathophysiology has more recently been obtained
through genome-wide association studies (GWAS).
Initially, a case-control GWAS identified variants in
complement factor H (CFH) gene expression as being
associated with CSR risk [7]. This work followed
suspicion from targeted candidate gene study for
an inverse relationship between AMD risk and CSR
risk based on variant expression at the CFH gene [8].
The complement pathway has been a similar area of
interest in studying AMD. While the complement
pathway may be upregulated in AMD, there is an
inverse relationship with downregulation noted in
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CSR [7,9%]. Further analyses have shown genetic
similarities between CSR and wet age-related macular
degeneration, with shared genetic loci being identi-
fied, including WBP1L, GATAS, CFH, C2/FB,
TNFRSF10A, NOTCH4, and ARMS2 [9%,10,11]. This
new understanding of the overlap of these disease
processes will contribute to continued advancement
of treatment for both conditions.

PTPRB has been recognized as a gene of interest
in the vascular hyperpermeability hypothesis for CSR
pathophysiology. Loss of PTPRB disrupts tyrosine
kinase receptor Tie-2 and VE-cadherin expression,
which are important for angiogenesis and endothe-
lial cell integrity, respectfully. Consistent with an
underlying vascular etiology of CSR, the PTPRB
allelic variant associated with increased CSR risk
was also associated with developing varicose veins
[12]. Another meta-analysis found CDH7, expression
of which was shown to be associated with cortisol
levels, induces higher odds of CSR in male patients
[13]. This finding provides a molecular basis for the
known disease risks of steroid use and male sex. The
full extent of the clinical applications of recent
GWAS is yet to be completely understood, but there
is certainly promise in what can be offered by
genomics to better describe and manage the disease
process.

Imaging

Diagnosis of CSR is made based on the presence of
subretinal and sub-RPE fluid on optical coherence
tomography (OCT), as seen in Fig. 1. However, for
those eyes with CSR that develop macular neovascu-
larization, optical coherence tomography angiogra-
phy (OCTA) has excellent sensitivity (92.9%) and
specificity (99.4%) and is less invasive than the oft-
considered gold standard of retinal dye angiography
[14]. Choroidal thickening is present on enhanced
depth imaging optical coherence tomography (EDI-
OCT) in eyes with acute CSR and has been found to
persist in chronic CSR [15]. Another step forward is
the recent use of deep learning models to recognize
and diagnose CSR. Models have already been devel-
oped with near 100% accuracy, sensitivity, and spe-
cificity on smaller datasets [16]. However, while
these models could provide significant diagnostic
aid for interpretation of OCT findings, they are
not yet being widely used due to the limited size
of training datasets (for example, a deficit of eyes
with subretinal fluid relative to without in the model
dataset). If these algorithms can be shown to be
equally effective with a larger and more diverse
population, they will likely become more universally
adopted to assist in diagnosis.
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A 40-yearold female patient with history of
recurrent central serous retinopathy in both eyes. (a) Macular
OCT showing subretinal and sub-retinal pigment epithelium
fluid, as seen in active disease. (b) Fluorescein angiogram
showing late juxtafoveal leakage.

Obstructive sleep apnea

A few prior studies have supported an association
between obstructive sleep apnea and CSR, including
a prior meta-analysis of more than 7000 patients
(roughly 1500 of which had CSR) which showed
1.56 higher odds of sleep apnea in CSR patients
[17]. A more recent, larger meta-analysis including
more than 332000 patients (nearly 11000 of which
had CSR) similarly found that individuals with CSR
had 2.28 higher odds to also have a diagnosis of
obstructive sleep apnea [18]. Despite this statistically
significant association and while obstructive sleep
apnea can have severe effects on cardiopulmonary
and neurologic health, in addition to increasing risk
of other ocular conditions including nonarteritic
anterior ischemic optic neuropathy, screening for
sleep apnea in patients with CSR has not yet been
widely adopted.
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Tobacco use

There is also emerging evidence for the role of
tobacco consumption as a risk factor for develop-
ment of CSR. A meta-analysis involving nearly 28
000 patients with CSR and 105000 controls found
that patients who used tobacco products had 2.99
higher odds (P<0.01) of developing CSR. While
the authors determined that this effect size is
smaller than other risk factors typically associated
with CSR (male sex, stress, corticosteroids, preg-
nancy, and sleep apnea), tobacco consumption is a
modifiable risk factor which can be intervened
upon [19]. This effect is attributed to the reduction
in choroidal vascularity index seen on OCT in
tobacco smokers, which in some studies appears
to be dose dependent [20].

Clinical risk assessment

While the above are risk factors that can be reduced
with intervention, intrinsic risk factors also contrib-
ute to chronic CSR. In directly comparing the patient
populations with resolved versus chronic CSR, the
chronic CSR patients had poorer visual acuity at
presentation, longer duration of symptoms, and
lower central macular thickness as well as reduced
neurosensory detachment height [21]. The authors
propose that the difference in OCT measurements
are representative of defective RPE in the chronic CSR
patient population. The Macula Society CSCR Study
Group then used this data to develop a logistic
regression model to predict likelihood of developing
chronic CSR based on patient characteristics at initial
presentation. In the regression model, only older age
was a statistically significant risk, with a 22.3%
increased odds of chronicity per year of age [21].
Investigations with larger patient populations are
merited to see if these OCT trends hold both clinical
and statistical significance, but for now, macular
thickness and neurosensory detachment height
may anecdotally guide physicians in triaging like-
lihood of chronicity and inform decisions for sched-
uling patient follow up or planning intervention.

Topical NSAIDs

While topical NSAIDs may have a role in managing
some ocular inflammatory diseases like cystoid mac-
ular edema, no benefit has been found for CSR. A
meta-analysis involving 1001 eyes found no statis-
tical significance in visual acuity improvement or
subretinal fluid resolution at 3months following
diagnosis in patients who did or did not take topical
NSAIDs [22].
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Mindfulness

CSR is frequently associated with psychological stress
and an intense, driven personality, scenarios in which
cortisol levels can be elevated. A randomized control
trial including 60 patients explored the role of mind-
fulness as a viable intervention to manage initial
presentation of acute CSR. Those patients assigned
to the group who practiced mindfulness-based stress
reduction had better BCVA and reduced mean central
macular thickness than the control group at months
1, 3, and 6 of evaluation [23]. Mindfulness practices as
an intervention for CSR offer the advantage of avoid-
ing medication side effects or procedural risks. How-
ever, a larger study would be needed to adequately
appreciate the potential benefit of this intervention in
management of CSR.

Mineralocorticoid receptor antagonists

Innovations in imaging with OCT have illustrated
the characteristic hyperpermeability and dilation of
the choroid vasculature and atrophic changes within
the inner choroid that is seen in CSR [24]. Genetic
studies have hypothesized an association between
variants in cadherin 5 expression, which controls
cellular adhesion in the endothelium, and changes
to the choriocapillaris resembling those seen in CSR
upon exposure to steroids (a known risk factor for
CSR) [25].

Further exploration of the glucocorticoid and
mineralocorticoid pathways have suggested a role
for mineralocorticoid receptor antagonists in treat-
ment of CSR. A randomized control trial involving 60
patients with chronic CSR showed the spironolac-
tone group had statistically significant improvement
in BCVA at 1month after treatment initiation, while
the control group did not. Both the spironolactone
and eplerenone groups had reduction in subretinal
fluid 1 month after treatment while the control
group did not [26]. To further investigate this
observed effect, a meta-analysis of the role of spiro-
nolactone and eplerenone in treatment of chronic
CSR was undertaken using a population of 646 eyes.
There was no statistically significant difference in
BCVA between the mineralocorticoid receptor antag-
onist groups and the observation group at any of the
follow up visits throughout the lyear after treatment
initiation. The mineralocorticoid receptor antagonist
group did have a reduction in subretinal fluid at
1 month compared to the observation group, but
this effect was lost at later follow up checks, such
that the observation group in fact had a higher rate
of subretinal fluid resolution at lyear compared
to the mineralocorticoid receptor antagonist
group [27%]. While there could be a small benefit
for subretinal fluid reduction with short-term use of
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mineralocorticoid receptor antagonists in chronic
CSR, this effect does not translate to a difference
in BCVA. Further, these medications are not without
risks, which include hyperkalemia, gynecomastia,
and vaginal bleeding [28].

Photodynamic therapy

Photodynamic therapy has previously been adopted
for treatment of chronic CSR. Activation of vertepor-
fin causes choroidal vascular occlusion and achieves
areduction in choroidal hyperpermeability, a change
notably found in eyes affected by CSR. However, full-
dose and full-fluence PDT has been associated with
dangerous side effects including juxtafoveal RPE
atrophy [29], which could theoretically cause scar-
ring and permanent decrease in BCVA. To avoid this
risk, interest has been shifted to efficacy of half-dose
and half-fluence PDT for management of chronic
CSR. A meta-analysis of 561 eyes showed that there
was no statistically significant difference in half-dose
versus half-fluence PDT when comparing BCVA or
retinal thickness during follow up [30]. Prior studies
have demonstrated that BCVA improvement, SRF
resolution, recurrence, and number of sessions
needed to treat are comparable for half-dose, half-
fluence, and standard PDT in chronic CSR [31].
Therefore, in those cases where PDT is considered
for treatment, we suspect there will be a growing role
for half-dose and half-fluence treatment, given the
similar efficacy and associated reduction in risk.

Anti-vascular endothelial growth factor
treatment

A meta-analysis of chronic CSR (defined as at least
3 months of symptoms prior to intervention) showed
no statistically significant difference in BCVA follow-
ing treatment with anti-VEGF. However, treated eyes
did experience a significant decrease in central mac-
ular thickness [32]. Of note, this study excluded eyes
with choroidal neovascularization, for which there
would be clear benefit to use of anti-VEGF. The
authors suggest that anti-VEGF could be considered
an alternative to PDT for management of chronic CSR
in settings where PDT is not readily available.

Given recent GWAS findings revealing the role of
Tie-2 as protective against CSR, attention has turned
to use of faricimab to increase Tie-2 expression by
targeting its inhibitor Ang-2. A retrospective study
including 16 eyes with chronic CSR showed that
14/16 patients had improvement in central macular
thickness after treatment with faricimab [33]. Less (6/
16) had visual acuity improvement of two or more
lines, likely limited due to ellipsoid zone loss seen on
OCT prior to initiation of the faricimab treatment.
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Nearly half of these patients had received prior inter-
vention with anti-VEGF or PDT, yet still had persistent
sub-retinal fluid before treatment with faricimab.
While the sample size of this study is small, it is a
valuable first step in clinical applications of the recent
genetic studies to further elucidate the CSR pathway.
In one patient with chronic CSR who failed
treatment with multiple sessions of PDT, oral epler-
enone, topical NSAIDs, intravitreal bevacizumab,
intravitreal faricimab, and intravitreal aflibercept,
resolution of her subretinal fluid occurred following
a single off-label treatment with high-dose intravi-
treal aflibercept. At multiple points throughout her
care, the absence of choroidal neovascularization
was confirmed on fluorescein angiography [34].
The encouraging response seen here with use of
high-dose aflibercept also merits further investiga-
tion in a larger population, especially given the
potential for spontaneous resolution of CSR.

Laser treatment

Direct comparison of micropulse laser treatment to
half-dose PDT in the PLACE trial has previously
favored PDT, given a higher proportion of patients
treated with PDT had complete resolution of subre-
tinal fluid at their first and final evaluations [35].
Patients treated with PDT also had a statistically
significant improvement in BCVA relative to the
laser patients [35]. Laser treatment is still considered
an alternative to PDT for managing macular edema,
particularly in areas with a verteporfin shortage. A
multicenter prospective study in Germany showed a
statistically significant decrease in subretinal fluid at
3 months in eyes with chronic CSR that were treated
with nanosecond subthreshold laser. 85% of patients
had no residual SRF 1 year after treatment. BCVA
however did not show any significant difference
following treatment [36]. In a randomized control
trial of 23 eyes, microsecond pulsing laser used to
treat CSR eyes with choroidal neovascularization saw
resolution of subretinal fluid in 61% of eyes and
improvement in subretinal fluid in another 22% of
eyes in the follow-up period of at least 6 months [37].

Focal thermal laser is another option for small,
extrafoveal CNV due to CSR. Navigated laser photo-
coagulation may allow for more precise laser appli-
cation to reduce risk of large scotoma and tends to
only require a single treatment for resolution of CNV
[38]. A study of 16 eyes with CSR complicated by
CNV showed that SRF completely resolved in all eyes
1.1 months after treatment with navigated focal laser
photocoagulation. Nine of the included eyes had
been resistant to prior treatment attempts with
anti-VEGF, PDT, and/or micropulse laser. In the 1-
year follow-up period, there was no recurrence of SRF

1040-8738 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

Central serous retinopathy Reeves and Talcott

in any of the 16 eyes [38]. In larger studies of conven-
tional laser photocoagulation, a similar effect of
complete fluid resolution (evaluated 4 months after
intervention) was upheld in all eyes treated with
laser, while fluid recurrence was noted in the control
group during this time [39].

While it is difficult to directly compare efficacy of
different types of interventions, one network meta-
analysis attempted to do so using a primary outcome
of best corrected visual acuity (BCVA) 1 year after
diagnosis. In comparing each intervention to the
control group, none was statistically superior. How-
ever, surface under the cumulative ranking curve
(SUCRA) ranked BCVA (in declining rank order) as
best for those treated with less than 50% (low-dose)
PDT, followed by antioxidant supplements, eplere-
none, anti-VEGF, observation alone, more than 50%
PDT, and finally pulsed laser (which the authors use
to refer to subthreshold micropulse laser and selec-
tive retina therapy) [407].

We present a review of the most recent research on
CSR disease mechanism and management. While
investigation on this subject has generated much
discussion, observation continues to be the mainstay
of management for acute CSR. There is a paucity of
support for statical or clinical superiority of other
therapeutic interventions in comparison. Manage-
ment of chronic CSR is more complex with potential
benefit from PDT and insight to be gained on a
molecular level from innovations in genomics anal-
ysis. Our understanding of the disease process will
continue to evolve with further research efforts to
study this complex disease.
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