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a b s t r a c t

Central serous chorioretinopathy (CSCR) is a major cause of vision threat among middle-aged male in-
dividuals. Multimodal imaging led to the description of a wide range of CSCR manifestations, and
highlighted the contribution of the choroid and pigment epithelium in CSCR pathogenesis. However, the
exact molecular mechanisms of CSCR have remained uncertain. The aim of this review is to recapitulate
the clinical understanding of CSCR, with an emphasis on the most recent findings on epidemiology, risk
factors, clinical and imaging diagnosis, and treatments options. It also gives an overview of the novel
mineralocorticoid pathway hypothesis, from animal data to clinical evidences of the biological efficacy of
oral mineralocorticoid antagonists in acute and chronic CSCR patients. In rodents, activation of the
mineralocorticoid pathway in ocular cells either by intravitreous injection of its specific ligand, aldo-
sterone, or by over-expression of the receptor specifically in the vascular endothelium, induced ocular
phenotypes carrying many features of acute CSCR. Molecular mechanisms include expression of the
calcium-dependent potassium channel (KCa2.3) in the endothelium of choroidal vessels, inducing sub-
sequent vasodilation. Inappropriate or over-activation of the mineralocorticoid receptor in ocular cells
and other tissues (such as brain, vessels) could link CSCR with the known co-morbidities observed in
CSCR patients, including hypertension, coronary disease and psychological stress.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Central serous chorioretinopathy (CSCR or CSC) is a posterior
segment disease characterized by localized and limited serous de-
tachments of the neurosensory retina often associated with focal
detachments of an altered retinal pigment epithelium. The term
“central” refers to the form of the disease causing visual symptoms
due to the presence of serous detachments in the macular area. But
asymptomatic subjects may have presented one or multiple epi-
sodes of extra macular serous detachments, as often observed in
the contralateral eye of an active CSCR patient or when systemat-
ically examining relatives of CSCR patients (Lehmann et al., 2015;
Weenink et al., 2001) (Figs. 1 and 5D). The prevalence of CSCR is
therefore likely to have been underestimated.

Whilst the acute CSCR form is clinically obvious especially in
middle-aged men, the clinical diagnosis in older patients is more
challenging, as chronic CSCR often resembles age-related macular
degeneration (AMD) or can be complicated by choroidal neo-
vascularization (CNV) (Fung et al., 2012; Inhoffen et al., 2012; Pang
and Freund, 2015; Schatz et al., 1992). CSCR diagnosis is also diffi-
cult when occurring secondarily to steroid treatments adminis-
tered for other retinal diseases (Khairallah et al., 2012). Recently,
enhanced visualization of the choroid with spectral-domain optical
coherence tomography (SD-OCT) has facilitated a more robust
assessment of the role played by the choroid in CSCR, which in the
past five years has resulted in more than 100 publications (Mrejen
and Spaide, 2013). Based on these observations, it was recently
proposed that “pachychoroid pigment epitheliopathy” could be a
subclinical phenotype potentially complicated by serous de-
tachments and/or choroidal vasculopathy, including type 1 CNV
and polypoidal vasculopathy (Pang and Freund, 2015; Warrow
et al., 2013). The segregation of the CSCR phenotypes becomes

unclear. In particular, whether there is a continuum between acute
simple CSCR associated or not with pachychoroid (Fig. 2), and the
chronic variants of the disease (referred to as Diffuse Retinal
Pigment Epitheliopathy, DRPE) is yet to be prospectively investi-
gated. Sparse or unique acute episodes of CSCR have a favorable
visual prognosis but DRPE is associated with progressive and
bilateral vision impairment, and has been estimated as the fourth
most frequent non-surgical retinopathy (Wang et al., 2008). To
date, the genetic, environmental, biological or clinical factors that
favor one or the other form of this disease have not been
established.

The relation between CSCR and corticoids is probably one of the
most intriguing aspects of the disease. Glucocorticoids efficiently
reduce macular edema of many origins, evenwhen associated with
subretinal fluid (Noma et al., 2012; Ossewaarde-van Norel et al.,
2011), but glucocorticoids can aggravate subretinal fluid accumu-
lation in CSCR patients. Even exposure to low-dose non-ocular
corticosteroids has been associated with the occurrence of CSCR
(Bouzas et al., 2002; Thinda et al., 2015). But high-dose intraocular
injection of glucocorticoids, routinely administered for the treat-
ment of macular edema, has not been associated with increased
incidence of CSCR. Such discrepancies reflect the still non-
elucidated complexity of steroids regulation on ocular
physiopathology.

Since glucocorticoids aggravate rather than improve CSCR,
inflammation was disregarded among potential disease mecha-
nisms. This should be re-examined from the time when inflam-
mation is recognized as a key player in the pathogenesis of AMD, in
which unexpectedly glucocorticoid treatments did not show any
major benefit (Geltzer et al., 2013).

Specific psychological and personality profiles have been asso-
ciated with CSCR (Piskunowicz et al., 2014; Yannuzzi, 1986) but the
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