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Central serous chorioretinopathy (CSC) is a disease characterized by serous detachment of the neuroretina, especially in the posterior pole of the eye.
It is often accompanied by serous detachment of the retinal pigment epithelium (RPE) and associated with the leakage of fluid into the subretinal
space through the defective RPE. CSC most often affects men of working age. The exact pathophysiology of the disease is not completely known.
Based on indocyanine green angiography (ICG), which revealed increased permeability of choroidal vessels, and optical coherence tomography
(OCT) showing increased choroidal thickness, choroidal vasculopathy is assumed to be the primary cause of CSC. In most cases, CSC has a good
prognosis with spontaneous resorption of the subretinal fluid (SRF) and improvement of visual functions. However, in a small percentage of patients
the disease progresses to a chronic or recurrent course, and can lead to irreversible functional and anatomical changes of the retina with a final
clinical picture of diffuse retinal pigment epitheliopathy (DRPE). The optimal treatment approach for patients with CSC remains controversial. In
recent decades, myriad therapeutic approaches have been used in the treatment of chronic forms of CSC (cCSC); these included for example
laser photocoagulation, pharmaceutical treatment, standard photodynamic therapy (PDT) or anti-VEGF. In recent years a less destructive method,
specifically PDT in reduced dose regimens, either with a reduced dose of verteporfin or the laser beam energy used, has been preferred in the
treatment of cCSC. Comparable efficacy and safety has been demonstrated using reduced-dose or reduced-fluence PDT regimens in patients with
cCSC, with an improvement in best-corrected visual acuity and reduction of SRF.

Key words: central serous chorioretinopathy, retinal degeneration, choroidal neovascularization, multimodal imaging, photodynamic therapy

Ces. a slov. Oftal., 80, 2024, No. 2, p. 59-74

INTRODUCTION

Central serous chorioretinopathy (CSC) is a pathology
characterized by serous detachment of the neuroretina,
especially in the region of the posterior pole of the eye
[1]. Itis frequently accompanied with serous detachment
of the retinal pigment epithelium (RPE) and associated
with the leakage of fluid into the subretinal space throu-
gh the defective RPE. CSC most often affects men of wor-
king age [2]. The precise physiopathology of the disease
is not entirely known. On the basis of angiographic exa-
mination with indocyanine green (ICG), which detected
increased permeability of the choroidal vessels [3], and
optical coherence tomography (OCT) showing increased
choroidal thickness [4], choroidal vasculopathy is consi-
dered to be the primary cause of CSC.

In the majority of cases, CSC has a good prognosis, with
spontaneous resorption of the subretinal fluid (SRF) and
improvement of visual functions. However, in a small per-
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centage of patients the pathology progresses to a chro-
nic or recurrent course, and may lead to irreversible ana-
tomical changes of the retina, with a final clinical picture
of diffuse retinal pigment epitheliopathy (DRPE) [3].

The optimal therapeutic approach to patients with CSC
remains controversial. In recent decades countless the-
rapeutic approaches have been used in the treatment
of chronic forms of CSC (cCSC); these have included for
example laser photocoagulation [5], pharmaceutical tre-
atment [6,7], standard photodynamic therapy (PDT) [8] or
agents acting against vascular endothelial growth factor
(anti-VEGF) [9]. In recent years, a less destructive method
has been preferred in the treatment of cCSC, specifica-
lly PDT in reduced dose regimens (rPDT), whether this
concerns a reduced dose of verteporfin or reduced used
energy of the laser beam [10-12]. Alkin, Chan and Ueta-
ni have demonstrated comparable efficacy and safety in
the use of reduced-dose or reduced-fluence PDT in pa-
tients with ¢cCSC, in whom an improvement of best co-
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rrected visual acuity (BCVA) and a reduction of SRF was
achieved, without any complications being recorded in
the observed cohort [13-15].

No standards exist in the Czech Republic for the
treatment of this clinical unit. Because the disease typi-
cally affects younger patients of working age with high
demands for quality of vision, correct timing and accura-
te designation of treatment remain an acute challenge,
especially in the case of chronic form of CSC. Whereas
treatment previously relied exclusively on laser treatment
of the retina [16], in recent years more conservative
methods have been favored particularly in the treatment
of chronic forms of CSC, such as PDT or intravitreal appli-
cation of antiangiogenic substances [17,18].

HISTORY

Historically, a pathology of the macula with recurrent
serous retinal detachment was first described in 1866 by
von Graef, termed recurrent central retinitis [19]. Almost
one hundred years later in 1955, Bennet used the term
central serous retinopathy, since he believed that the
fluid originated from leaking retinal capillaries, and not
upon the background of inflammation or angiospasm
[20]. In the 1960s, thanks to the introduction of fluo-
rescence angioscopy into clinical practice, Maumenee
determined that the fluid was penetrating beneath the
retina through the damaged RPE [21]. Thanks to a further
study of the characteristics of fluorescein angiography
(FAG) in CSC, in 1967 Gass presented a more detailed
view of the pathogenesis of the disease, as well as a clini-
cal picture, and showed that CSC affects both the retina
and the choroid. He introduced the new term idiopathic
central serous choroidopathy [22]. With regard to the fact
that the increased permeability of the choroidal vessels,
leading to a leakage of fluid through the damaged RPE
and subsequently to detachment of the neurosensory
part of the retina, is generally acknowledged to be the
cause of the pathology, the current nomenclature favors
the term central serous chorioretinopathy [23].

In recent years, “multimodal imaging” has enjoyed a con-
siderable expansion in the examination of chorioretinal
pathologies. Thanks to modern examination techniques
(“enhanced depth imaging” OCT, “swept-source” OCT,
OCT-angiography), alongside polypoidal choroidal vasculo-
pathy, pachychoroid neovasculopathy and pachychoroid
pigment epitheliopathy, CSC is newly classified among
“pachychoroid” diseases, a key feature of which is increased
choroidal thickness (the Greek prefix “pachy” means thick)
[24]. Another typical characteristic of CSC is dilation of the
Haller's layer of the choroidal blood vessels and compressi-
on of the choriocapillaris located above these vessels [25].

SYMPTOMS, DEMOGRAPHICS, RISK
FACTORS

The pathology is characterized first of all by a slight
blurring of vision, which is followed by varying degrees
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of deterioration of central visual acuity (VA) (6/6-6/60),
micropsias, deformation of image, hypermetropia,
a reduction of contrast sensitivity, change of color per-
ception, and varying degrees of central scotoma. The
symptoms tend to be mostly temporary and are often
unilateral, although bilateral affliction is also relatively
frequent [23]. It is not rare for CSC to have an asymp-
tomatic course, or for serous retinal detachment to be
identified entirely by chance during the treatment of
a contralateral affliction of the eye [25]. The incidence of
CSC varies according to different ethnic groups. A higher
incidence has been recorded among Asians and whites
in comparison with the black population. A bilateral and
multifocal character of the pathology is also described
more often among Asians [26]; high ablations of the RPE
and neuroretina, which are more common in the Asian
population, may be mistaken for Harada’s disease [27].
Men aged between 30 and 50 are predominantly affec-
ted (the average incidence of the disease in men and wo-
men is within a ratio of 8-9: 1) [28,29]. In his study, Spaide
stated the average age of patients with CSC at 51 years,
although at the same time he conceded that in older pati-
ents, in whom the disease is more likely to be manifested
in diffuse disintegration of the RPE or the presence of se-
rous choroidal neovascularization (CNV), the initial signs
of the disease may have appeared several years before
the determination of the diagnosis [3]. Age-related ma-
cular degeneration (ARMD) associated with CNV may in
some cases resemble CSC, and as a result in patients aged
over 50 years it is necessary to exclude ARMD [30]. De-
spite the fact that the pathology is of an idiopathic cha-
racter, it is known that CSC is generally more frequently
associated with states of endogenous hypercortisolism
(e.g.in Cushing'’s syndrome, pregnancy) and in long-term
systemic therapy with glucocorticoids (treatment of mul-
tiple sclerosis, asthma, Crohn’s disease), in which increa-
sed adrenergic stimulation of certain tissues takes place,
influencing changes of blood pressure and tissue home-
ostasis [31-33]. In addition, a higher incidence of CSC has
been described in women during the course of pregnan-
¢y (a condition with an increased level of freely circula-
ting endogenous cortisol), in patients following an organ
transplant with chronic use of immunosuppressants and
corticoid therapy, or as a consequence of protracted
stress burden [32,34,35]. Relatively substantial significan-
ce is attributed to psychosocial aspects. In 1927, Horniker
was the first to identify a correlation between psycholo-
gical agitation and an increased risk of the development
of CSC; he referred to the pathology itself as retinitis cen-
tralis angioneurotica [36]. Nonetheless, it was not until
1986 that Yannuzzi definitively demonstrated an associ-
ation between CSC and the type “A” personality (i.e. co-
ronary personality with a tendency towards early onset
of cardiovascular disease). This association is probably
due to the increased level of catecholamines in circulati-
on [37]. In Czech ophthalmological slang, CSC is referred
to as the “managers’ disease”. According to other litera-
ry sources an increased incidence of the pathology has
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been described also in patients using phosphodiesterase
type 5 inhibitors for erectile dysfunction [38], sympatho-
mimetic substances such as pseudoephedrine, oxymeta-
zoline, 3,4-methylenedioxy-N-methylamphetamine [39]
or upon larger consumption of alcohol [35]. Mateo-Mon-
toya and others demonstrated an increased incidence in
patients with a positive test for Helicobacter pylori, the
presence of which may also trigger extraintestinal patho-
logies including CSC (urease, which Helicobacter pylori
produces, activates blood platelets, which in the region
of the choroid may lead to vascular congestion and sub-
sequently choroidal ischemia) [40,41]. Hypertension, ob-
structive sleep apnea, smoking, alcohol, antihistamines,
and allergic respiratory disorders are further risk factors
stated in the literature [42].

Although this concerns an acquired disorder, gene-
tic predisposition plays an important role in the patho-
physiology of CSC, as does genetic polymorphism [43].
A probable connection between the gene for com-
plement factor H and CSC has been demonstrated by
several studies independently of one another [44-46].
However, the precise mechanism of influence of factor
H in the pathogenesis of CSCis still not known.

PROGNOSIS

CSC may appear in 2 basic forms - acute and chro-
nic. The designation of chronicity of the pathology has
not been precisely defined by any authorities. Some
authors define chronicity as persistent SRF for a peri-
od of 6 months [47], whereas recent clinical trials have
inclined towards a duration of the disease for a mini-
mum of 3 months [12]. In most cases of acute forms
of CSC, spontaneous resorption of SRF takes place
within 3 months of the onset of the pathology, with
adjustment of visual functions with final central VA of-
ten of 0.8 and better (in 80-90% of cases) [48]. Howe-
ver, even despite the improvement of central VA, after
the subsidence of the disease patients may complain
of dyschromatopsia (impairment of color perception),
reduced contrast sensitivity, metamorphopsia (per-
ception of deformed image), central scotoma, and in
rare cases night blindness. According to the results of
the study conducted by Ooto et al., who examined the
density of cones in the macular area in patients with
resulting VA of 20/20 and better, even after the resorp-
tion of the SRF and upon preservation of the ellipsoid
zone (EZ), there was a reduction in the density of co-
nes in the originally affected region [49]. This data may
explain the residual visual complaints even in patients
with excellent resulting VA and complete anatomical
adjustment. The determination of BCVA itself thus
need not necessarily fully reflect the actual quality of
visual functions in patients with CSC. CSC may lead to
permanent damage to sight if the SRF is not absorbed,
or if attacks are repeated and the condition progresses
to the chronic stage. As many as 52% of patients recor-
ded a recurrence of the pathology within 1 year of the
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first attack [50]. Long-term detachment of the neurore-
tina leads to cell death of photoreceptors, progression
of RPE atrophy, subretinal fibrosis, the development of
secondary CNV or cystoid macular degeneration, and
thereby to a permanent deterioration of visual functi-
ons with central VA of 0.1 and worse. The final clinical
picture is presented by DRPE, above which SRF may,
though need not necessarily, be present [23].

PATHOPHYSIOLOGY OF THE DISEASE

The precise pathophysiology of the disease is not
known in detail, and it is assumed that it incorporates
a somewhat diverse etiology and mechanisms, which
in their consequence lead to extensive abnormali-
ties of choroid circulation and subsequent breach of
the RPE [51]. Thanks to new imaging and examining
techniques, a number of theories have emerged to
explain the possible cause of the pathology; in their
way each of them may contribute to explaining the on-
set and progression of the pathology at least in part.
An insight into the issue of the pathophysiology of
CSC and its dynamics is best provided by fluorescein
and indocyanine green angiography. The anatomical
relations of the eye in CSC are then best identified by
OCT (especially in the case of enhanced depth imaging
- EDI-OCT) and OCT-angiography — OCT-A).

Choroidal dysfunction theory

The current understanding of the pathogenesis of CSC
places the greatest emphasis on the role of the choroid.
Gass believed that the focal increase in permeability of
the choriocapillaris was the primary cause of damage to
the RPE layer situated above it, leading to detachment
of the RPE, serous detachment of the neuroretina and in
approximately 10-15% of patients to the formation of
serofibrinous subretinal exudates [1]. The increase in the
permeability of the choroidal vascular bed is probably
caused by stasis in the vessels of the choroid, ischemia
or inflammation, which is attested to by increased fluo-
rescence of the inner choroid, especially in the central
part of the ICG angiogram [3,52]. Guyer et al. proposed
a potential model of the pathogenesis of CSC based on
ICG-videoangiography (ICG-V). The ICG angiogram de-
tected dilation of the large choroidal blood vessels and
multifocal areas of hyperfluorescence in practically all
the choroidal layers. The authors recorded diffuse zo-
nes of hyperpermeability within the surrounding area of
active leaking points, which were evident on ICG-V, but
not upon FAG examination. As a result, they concluded
that hyperpermeability was on the level of the choroid,
which can be better examined with the aid of ICG, rather
than on the level of the RPE, the stability of which is more
visible on FAG. Choroidal hyperpermeability increases
hydrostatic pressure in the choroidal space, which then
further increases demands on the RPE layer; this leads
to its detachment, weakening, defect and eventual de-
compensation. This is then followed by infiltration, thus
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of the diffuse of fluid, electrolytes and proteins into the
subretinal space, thereby causing detachment of the
neurosensory part of the retina [53]. At the same time,
breached cells of the RPE lose their capacity to pump
fluid in a retrograde direction - thus from the subretinal
space into the region of the choroid. RPE cells may in fact
focally lose their polarity and actively pump fluid into the
subretinal space [54]. This condition limits the absorption
of SRF and is therefore decisive with regard to the size,
shape or chronicity of serous detachment of the neurore-
tina and/or RPE. Spontaneous resorption of fluid may oc-
cur if the defect in the RPE heals, and if at the same time
the function of the RPE is at least partially preserved. The
cause of increased permeability is not entirely known,
but it is assumed that stasis in the choroidal veins, cho-
roidal ischemia or inflammation may play an important
role [52,55,56]. In the study conducted by Prunte and
Flammer, dilated capillaries and draining venules in one
or more choroidal lobules followed by a localized delay
in arterial filling may explain the cause of damage to the
RPE layer above these areas of increased choroidal per-
meability. These conclusions support the idea of local lo-
bular choroidal inflammation or ischemic choroiditis [52].
Abnormal regulation of blood flow of the choroid may be
the main mechanism leading to typical “pachychoroid”
changes [57]. The primary role of the choroid is newly
supported by findings on EDI-OCT, demonstrating an
increased thickness of this layer in patients with CSC [4].

From the above it ensures that intensive exudation of
the choroidal vessels in active CSC is caused primarily
by breach of the vascular wall, abnormality or defect of
the autoregulation of choroidal blood flow [58], and not
the presence of CNV. There is strong evidence in favor of
choroidal vasculopathy in the etiopathogenesis of CSC,
though we still lack a precise delineation of the funda-
mental mechanism of origin of choroidal lesion.

RPE dysfunction theory

RPE dysfunction occupies a significant role in the
pathogenesis of CSC, and for this reason advocates of
this theory prioritize defect on the level of the RPE as the
primary cause of the onset of the pathology [59-61]. FAG
in patients with active CSC detects one or more sources
of leakage, causing serous detachment of the retinal pig-
ment epithelium and/or neuroretina. The typical finding
on FAG demonstrates fluid flowing into the subretinal
space via a defect of tight connections between the ce-
IIs of the retinal pigment epithelium. These focal leaking
points through the RPE, which are typical of the acute
form of CSC, were the first guidepost to determining the
pathogenesis of the disease, and were considered the
primary cause of accumulation of SRF [48]. Although it
is rather the theory of choroidal dysfunction that is more
widely recognized today, the RPE plays a fundamental
role in the course of the pathology. Unlike the acute form
of CSC, in which damage to one or more RPE cells occurs
and serous detachment regresses spontaneously in most
cases upon the expiration of these sources of leakage, in
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the chronic form, represented by diffuse disintegration
of the RPE (which is clearly shown on autofluorescence
and FAG), there is a widespread disruption of the RPE as
the outer blood-ocular barrier and a defect of the capa-
city to pump fluid in a retino-choroidal direction, which
leads to a chronic accumulation of fluid in the subretinal
space and further damage to the RPE cells [23].

Combined choroid and RPE dysfunction theory

In probability, both theories contribute to explaining the
cause and course of the pathology, namely increased per-
meability of choroidal vessels, elevation of hydrostatic pre-
ssure in the choroid and impaired function of the RPE [23].

Role of corticoids in the development of CSC

CSC induced by corticosteroids was first described in
1984 [62]. Since that time a series of clinical and experi-
mental studies have been published, demonstrating that
endogenous and exogenous corticosteroids contribute
to the development of CSC [31,63-66]. Jampol et al. sta-
ted in their publication that corticosteroids might incre-
ase the sensitivity of choroidal blood vessels or RPE cells
to the effect of endogenous catecholamines [67]. CSC is
also more often identified in patients with a higher level
of endogenous corticoids (Cushing’s syndrome, preg-
nancy, stress), similarly as in the case of patients with
hypercortisolism resulting from of the treatment of ocu-
lar (uveitis, scleritis, optic neuritis) or systemic patholo-
gies (bronchial asthma, hepatitis, allergic rhinosinusitis)
[31-33,68-71]. Evidence exists attesting to the influence
of glucocorticoids on the transcription and expression of
adrenergic receptors, indicating the long-term effect of
corticoids on the genome level, mediated by intracellular
receptors. On the cellular level, the influence of glucocor-
ticoids leads to increased expression of beta-adrenergic
receptors [72]. On the molecular level, the same authors
have demonstrated the effect of glucocorticoids on the
expression of beta-adrenergic receptors through the
presence of a higher level of intracellular receptor mRNA.
Similarly, Sakaue also determined that expression and in-
crease of the quantity of alpha-18-adrenergic receptors
on the surface of the cells is induced by glucocorticoids
[73]. The influence of expression on the genome level is
not immediate, and is due to long-term exposure to hi-
gher levels of corticosteroids. The effect of corticoids on
the non-genome level is prompt, and is determined by
their direct interaction with the glucocorticoid receptors
already present in the cell membranes; these incorporate
ion channels or receptors for neurotransmitters [67,74].
Their activation causes damage to the endothelial cells of
the choriocapillaris, and therefore its greater permeabili-
ty and the degeneration of the RPE layer situated above
it[37,75].

Pathophysiology of loss of VA in CSC

Weakening of the retina in the fovea, cystoid macu-
lar degeneration, and damage to the photoreceptors
of the macular area are considered reasons for the de-
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terioration of VA in CSC [76,77]. Cystoid macular dege-
neration was first described by lida as a cystoid intra-
retinal cavity without evidence of leakage on FAG [76].
A duration of the pathology of at least 5 years and
subretinal fibrosis are considered the main risk factors
[77]. The key factor regarding the resulting visual func-
tions is the preservation of the outer retinal layers. Loss
of photoreceptors and RPE cells upon a background
of long-term detachment of the neuroretina leads to
a significant deterioration of visual functions [78].

CLASSIFICATION OF CSC

The aim of any classification of a pathology is to divide
the broad range of manifestations of the pathology into
subcategories, which assist us in determining its proba-
ble development, prognosis, and the most appropriate
plan of treatment. To date several classifications of CSC
have been published, but none of them have fully con-
tained all possible manifestations of the disease. In very
simple terms, up to now the pathology has been divided
into the acute and chronic forms [23]. Daruich et al. re-
cently proposed a new classification, which incorporates
the individual (and rare) manifestations of CSC [79], and
this classification is now generally recognized [80]:

1. Acute CSC: The most common type, predominant-
ly affecting younger patients and causing acute
localized detachment of the RPE and/or neurore-
tina with mild to medium deterioration of visual

functions. On FAG we find one or more sources of
dye leakage. In 95% of cases, spontaneous resorp-
tion of the SRF takes place, as well as adjustment of
visual functions, though in certain patients a disor-
der of color perception may persist [81].
Persistent CSC: In a certain percentage of cases,
SRF persists for longer than 3 months. As a rule,
for these patients we indicate new FAG/ICG in or-
der to identify the locations of leakage. The result
of angiography may be hyperfluorescence in the
original location, a new source of leakage or no de-
monstrated activity. If a new source of fluorescein
leakage is demonstrated, the pathology is consi-
dered persistent.

Recurrent CSC: Defined as the repeated presence
of SRF following its documented complete reab-
sorption, occurring in 50% of patients in the first
year of the disease [82]. On FAG we may find the
same source of leakage or a de novo appearing
hot-spot.

Chronic CSC: Serous elevation of the RPE and/or
neuroretina persisting for longer than 3 months
upon a background of chronic changes and al-
teration of the function of the RPE. Long-term
detachment of the neurosensory retina leads to
a further worsening of of the RPE alteration, the
occurrence of typical widespread atrophic traces
of the RPE and atrophy of the photoreceptors [83].
In its advanced stage, this variant is also referred

Figure 1. Color fundus photo, optical coherence tomography scan and fluorescein angiography (Visucam Zeiss, Hei-
delberg Spectralis, Myslik Manethova) in a 38-year-old patient with an atypical — bullous — form of central serous cho-
rioretinopathy: (A) color image of excessive yellowish subretinal fibrin exudation in center of the macula with radial
retinal folds, (B) transfoveolar linear scan with a subretinal hyperreflective mass and significant destratification of the
inner retinal layers, (C) wide-field fluorescence angiography with multiple active hot-spots of varying intensity
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to as DRPE, and is typified by a varying scope of
atrophic RPE lesions, with or without detachment
of the neuroretina [84].

5. Inactive CSC: Cases with a medical history of CSC
episodes, though currently without signs of SRF.

In addition to the above basic types, there is also
a smaller group of patients who have the following
atypical clinical picture in CSC:

Atypical CSC: In advanced chronic forms (persisting
for several years), in addition to persistent serous ablati-
on of the neuroretina and multiple atrophic RPE lesions,
there may also be presence of cystoid macular degene-
ration [76], multifocal CSC [85] or flat irregular ablation
of the RPE (“wavy RPE"), beneath which there may be
presence of incipient secondary type | CNV [86,87]. CNV
upon a background of CSC is generally not entirely clear-
ly demonstrated on FAG, and in many cases also not on
ICG, though it may now be detected with a high degree
of sensitivity and specificity with the aid of OCT-A [88,89].

Bullous CSC: A rare clinical variant of chronic CSC
is bullous serous retinal detachment (Fig. 1). Due to
the influence of gravity, the maximum SRF tends to be
located in the inferior quadrants, and in some cases we
may find massive deposits of subretinal fibrin [90].

EXAMINATION METHODS FOR CSC

Examination of visual acuity

Examination of VA ranks among the fundamental and
most important functional ocular examinations. In re-
gular practice Snellen charts are most commonly used,

though these do not enable standardized examination,
the change of letter size between rows is not regular-
ly progressive, and the letters have varying degrees of
difficulty of legibility. A more precise determination
of VA is attained by the use of ETDRS optotypes. Their
advantage is the same number of letters in the row, the
same degree of legibility of the individual characters,
in which they maintain geometric progression of the
size of optotypes in individual rows. Repeated testing
demonstrates very positive results in comparison with
the Snellen method, and this can be used in clinical re-
search, providing more detailed (sensitive) changes of
values of visual acuity in the observed period.

Biomicroscopic examination of the ocular fundus

In biomicroscopic examination of a patient with CSC,
we detect typical detachment of the neuroretina, which
is evident as a sharply bordered, transparent “blister” on
the posterior pole of the eye. As a rule, the foveal reflex
is not generally evident, and is rather replaced by a “halo
effect” resulting from the reflection of the light from
the detached neuroretina. In the place of detachment,
the retina is of normal thickness, without any change in
transparency. The fovea may manifest a slightly yellowish
color in the biomicroscopic image due to the visible
xanthophyll of the central part of the retina. Numerous
yellowish-white fibrin deposits may be present, covering
the posterior surface of the elevated neuroretina [23]. Ty-
pical manifestations are irregularities of the RPE, which
are accentuated with chronicity of the condition. Upon
rigorous biomicroscopy (subsequently verified with

Figure 2. Fluorescein angiography of a 54-year-old patient with a chronic form of central serous chorioretinopathy
(Heidelberg Spectralis, Myslik Manethova): late venous phase of wide-field angiography showing a wide area of diffuse
disintegration of the retinal pigment epithelium layer and a typical gravity trace above the terrain of dystrophically
altered retinal pigment epithelium after long-term subretinal exudation
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the aid of OCT) we may find one or more loci of serous
detachment of the RPE. In the case of a long duration of
the disease, the subretinal fluid may stimulate fibrotic
changes, which may lead to permanent functional chan-
ges. However, in the majority of cases a gradual resorpti-
on of fibrin deposits takes place. Conditions predisposing
to exudation of fibrin are extensive or numerous PEDs
(RPE ablations), chronic or recurrent form of the patho-
logy, systemic treatment with corticosteroids, pregnancy
and organ transplantation [23].

Excessive exudation may lead as far as bullous se-
rous retinal detachment, with maximum in the inferior
quadrants [90]. Chronic forms are typified rather by flat
serous separation of the neuroepithelium above areas of
the dystrophic altered RPE, which in places may progress
as far as flat atrophy. These atrophies are most commonly
found in the macular and peripapillary zone, and “trickle”
downwards due to the influence of gravity upon chronic
exudation (Fig. 2) [91].

IMAGING METHODS OF CSC

Color fundus photography

Instruments enabling the recording of an image of the
retina on classical or digital photography are founded on
a similar imaging principle as indirect ophthalmoscopy.
A photograph of the ocular fundus is appropriate for
evaluating the condition, monitoring the progression
and effect of treatment of the pathology. At present the
method is being progressively replaced by techniques
which identify the current clinical finding and its deve-
lopment over time in greater detail (OCT, FAG/ICG, OCT-
-A). Nevertheless, color photography of the ocular fundus
retains its place especially in the photographic documen-
tation of atypical or rare forms of CSC.

Fluorescein angiography

We consider fluorescein angiography to be the oldest
and also the fundamental examination technique for de-
termining the diagnosis, evaluating the finding and exclu-
ding other differential diagnoses in CSC. FAG is an invasi-
ve imaging method, which serves to examine the flow of
blood in particular through the retinal and to a lesser de-
gree also choroidal vascular bed, with the use of a contrast
substance applied intravenously (fluorescein sodium salt).
The examination provides dynamic information about the
condition of the inner and outer blood-ocular barrier, and
partially also about the condition of the RPE layer.

A characteristic finding in the early phase of the an-
giogram is the presence of one or several sources of
fluorescein leakage on the level of the defective RPE,
with progressively increasing fluorescence and scope
into the late venous phase, referred to as “inkblot”. In
approximately 10% of cases a typical “smokestack” for-
mation is visible, in which the dye gradually diffuses
into the space of serous detachment of the neuroreti-
na, thereby creating an image similar to rising “smoke
from a smokestack” [23].
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In chronic forms of the disease, it may be the case that
no unambiguous point sources of hyperfluorescence are
identified, but rather areas with a diffuse window defect
in the early phases, and increased diffused fluorescence
in the late phases of the angiogram, which are evident in
diffuse atrophic changes of the RPE in the chronic stages
of the pathology. According to the character of the fin-
ding and the dynamic changes during the course of the
angiogram, it is possible to assess the degree of activity
of the pathology and thus to select an adequate therape-
utic approach [48,92-94]. Cystoid macular degeneration
or CNV upon a background of CSC may not necessarily be
entirely demonstrable on FAG, and it is therefore always
a benefit to use multimodal imaging due to the greater
probability of identifying all the abnormalities and deter-
mining the correct diagnosis [76,89].

FAG is considered the fundamental examination
method for this pathology, and serves as a template for
any applicable treatment of the retina by a laser coagula-
tion beam in the place of point hyperfluorescence recor-
ded in the early phase of the angiogram, or by a thermal
laser stimulation beam in photodynamic therapy in the
place of diffused hyperfluorescence in the late phases of
the angiogram. FAG is also beneficial in differential dia-
gnostics, and enables the exclusion of pathologies which
have a similar clinical picture to CSC (Vogt-Koyanagi-Ha-
rada syndrome, CNV upon a background of ARMD, infec-
tious disease of the posterior segment of the eye etc.).

Indocyanine green angiography (ICG)

ICG angiography has expanded our knowledge about
the pathogenesis of this disease. Thanks to its properties,
it detects particularly deeper layers — the choroid - thus
the place of origin of the pathology. The principle of exa-
mination is identical to the procedure upon fluorescein
angiography, with the only difference that the dye used
is indocyanine green, which binds very quickly to blood
plasma proteins (98%). After exposure through excita-
tion light, ICG emits a fluorescent light with a wavelen-
gth within the range of 805- 835 nm, which explains the
relatively high transmission through the ocular tissue
(xanthophyll and melanin of the RPE, opalescent lens,
choroid). For this reason, ICG angiography is appropriate
for visualization of the choroidal vascular network, and
therefore offers a precise evaluation of the extent of the
choroidal lesion in patients with CSC [48,55,56]. In the
early phase of the angiogram, as a rule a delay appe-
ars in the filling of the choroid; early hyperfluorescence
attests to choriocapillaris nonperfusion. This leads to di-
lation of the choroidal veins, which in the mid phase of
the angiogram is displayed as geographical area of incre-
ased fluorescence due to hyperpermeability, especially
of the large choroidal vessels, known as the Haller's layer.
Areas of hyperfluorescence expand centrifugally into the
venous phase, and may not be strictly localized only in
places corresponding to places of hyperfluorescence vi-
sible upon FAG examination (on the contrary, very often
they may be observed in places which appear to be cli-
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nically normal, or in the contralateral, unaffected eye). In
the late venous phase, the dye is either washed out of the
tissue or hyperfluorescence persists, which among other
factors depends on the degree of activity of the patho-
logy [48,55,92-95]. An unequivocal advantage is the
performance of simultaneous FAG and ICG, with a mu-
tual comparison thereof. Choroidal vascular hyperper-
meability is a common feature of all forms of CSC [94,95].
However, the areas of hyperfluorescence (activity) in FAG
very often do not entirely correspond to the areas of in-
creased activity demonstrated with the aid of ICG (Fig. 3).
For this reason, it may be possible for us to determine the
development of activity better through a mutual compa-
rison than by performing the methods separately.

ICG imaging is an essential examination method before
planned PDT, and provides us with the entirely exact scope,
frequency and localization of the choroidal lesion, which may
not always be visible on the FAG image. Similarly, ICG has
an irreplaceable role in cases of unsatisfactory response to
treatment or if CSC has a recurrent course, in which other cho-
roidal lesions may be activated over the course of time [96].

Optical coherence tomography

Thanks to spectral domain OCT (SD-OCT) and more re-
cently also thanks to enhanced depth imaging OCT (EDI-
-OCT) and en face swept-source OCT (SS-OCT), which
enable the imaging of retinochoroidal tissue throughout
its entire thickness, we are now better able to understand
the anatomy and partially also the pathophysiology of
CSC. OCT is a contactless, noninvasive, nonmydriatic, safe,

fast and effective examination method, which is used as
the method of first choice for the quantitative evaluati-
on of CSC, monitoring of the development and effect of
treatment. It is a highly specialized examination of the
macula on the principle of low-coherence interferomet-
ry with high resolution, which in the form of an incision
enables the imaging of not only retinal but also choroidal
structures, with a high-resolution capacity of up to 3 um
[97]. Thanks to its high-resolution capacity it provides de-
tailed information about the structures on the level of the
vitreoretinal interface, the individual layers of the retina,
RPE, Bruch’s membrane, and by means of current options
also the individual layers of the choroid. A typical finding
on OCT in CSC is the presence of hyporeflective (non-re-
flective) fluid beneath the layer of the RPE and neuroe-
pithelium. Elongation and thickening of the outer seg-
ments of the photoreceptors occur in the place of serous
detachment of the neuroretina, and in places also their
erosion, ensuing as an abrasion mechanism upon pro-
nounced exudative activity above the RPE defect [79]. In
50-100% of cases of CSC, RPE ablation is present [98,99].
Variously high RPE ablations of a serous character are typi-
cal of early forms of the disease, and appear most frequent-
ly above places of increased choroidal permeability [79].
In the case of chronic lesions, we rather observe irregular
flat undulation of the RPE layer, and the presence of dense
(hypo- and hyperreflective) material between the Bruch’s
membrane and the RPE, which on OCT imaging creates
a “double layer sign” [99,100]. Another sign of rather chro-
nic lesions is hyperreflective foci visible in the retinal layers,

Figure 3. Simultaneous fluorescein and indocyanine green angiographic image in a 58-year-old patient with a mul-
tifocal chronic form of central serous chorioretinopathy (Heidelberg Spectralis, Myslik Manethova): the middle phase
of the angiogram with increased fluorescence of the pathologically changed retinal pigment epithelium at the upper
temporal arcade (red asterisk); on indocyanine green angiography, 3 significantly dilated and leaking large choroidal
vessels of Haller's layer are visible in the inferior temporal arcade, but they are not visible on fluorescein angiography
(vellow arrows)
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in the subretinal space and in the region of the inner cho-
roid, which correspond with hyperautofluorescent depo-
sits evident on the retina [101-103]. It appears that a grea-
ter quantity of hyperreflective foci correlates with a longer
duration of the disease and a worse prognosis of resulting
VA [104]. In the case of recurrent or several-year duration
of the pathology, we may often find cystoid macular de-
generation (CMD) on OCT scans, as well as thinning of the
outer nuclear layer (ONL) of the retina, disruption of the
ellipsoid zone (the junction between the outer and inner
segments of the photoreceptors) or the external limiting
membrane (ELM), an absence of photoreceptors or gene-
ral atrophy of the retinal layers [102].

In comparison with the healthy population, EDI-OCT
demonstrated a generally greater thickness of the cho-
roid and larger choroidal vessels of the Haller’s layer in
patients with CSC, as well as conversely thinning of the
Sattler’s layer together with the choriocapillaris in both
the affected and the contralateral eye; this is probably
caused both by the pressure of dilated vessels and by pri-
mary atrophy of the choriocapillaris upon hypoperfusion
of the tissue [99,105]. Change of choroidal thickness may
be focal or diffuse, and may not necessarily entirely corre-
late with areas of hyperfluorescence on ICG in the places
of vascular hyperpermeability of the Haller's layer [106].
These findings further confirm the idea that CSC may be
caused by locally increased hydrostatic pressure of the
choroid [4,28,105,107]. With regard to the thickness of
the choroid, according to the current nomenclature CSC
is classified among pachychoroid diseases (together with
pachychoroid pigment epitheliopathy, pachychoroid
neovasculopathy, polypoidal choroidal vasculopathy,
and focal choroidal excavation) [24] (Fig. 4).

Optical coherence tomography angiography

OCT-A is a new, promising, noninvasive method,
with the aid of which it is possible to examine the reti-
nal and choroidal vascular network without the use of
an intravenous contrast substance, with high-resoluti-
on capacity in all layers of the retina and choroid. The
principle of OCT-A is to detect the movement of par-
ticles; on the assumption that the only moving partic-
les in an otherwise motionless eye are blood elements
(erythrocytes). It therefore concerns the recording of
blood flow in the vessels of the retina and choroid.
OCT-A images may be evaluated summarily or in iso-
lation in the individual vascular layers, which enables
a very detailed analysis of the vasculature on various
levels without blurring of the structures, as tends to
be the case upon leakage or accumulation of dye in
classic FAG [89]. On OCT-A images we usually detect
abnormal flow through the large, dilated vessels of the
choroid and the dilated vessels of the choriocapillaris.
An abnormal flow of the choriocapillaris, which is ma-
nifested as a dark zone on the image, attest to a re-
duction of flow correlating with the finding on ICG in
acute, but especially in chronic forms [108].

Costanzo et al. described 3 specific findings on OCT-A in
the region of the choriocapillaris: dark areas, dark points
and abnormal choroidal vessels. The dark areas are descri-
bed as diffuse or focal, rough, imprecisely bordered regions
with a low or undetectable flow, whereas the dark points
are black, individual or multiple sharply bordered deposits
without any detectable blood flow on the level of the cho-
riocapillaris. The dark areas mostly correspond to the zones
of SRF, whereas the dark points correspond with ablations
of the RPE. Abnormal choroidal vessels are described as

Figure 4. Combined image of fluorescein angiography and transfoveolar linear scan of optical coherence tomogra-
phy (Heidelberg Spectralis, Myslik Manethova) of a 48-year-old patient with chronic long-lasting central serous cho-
rioretinopathy with typical elongation and thickening of photoreceptors, hyperreflective dots present (red asterisk),
preserved external limiting membrane (green arrow), marked by noticeably dilated lobular choroid (yellow) and focal
abrasion of photoreceptors in the maculopapillary bundle (purple asterisk)
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manifest, clearly delineated, intricate dilated vessels with
a large flow. The interpretation of these abnormal choroidal
vessels should be conducted with caution, because in many
cases it is not easy to differentiate them from the choroidal
neovascular network [89,109]. Furthermore, today OCT-A
far better enables us to detect the presence of secondary
CNV, usually appearing beneath an irregularly undulating
RPE, which is not very often detectable on FAG or ICG exa-
mination [87,89,110,111]. OCT-A is thus becoming an enti-
rely revolutionary imaging method, which provides us not
only with relatively exact information about the structure,
but also indirectly about the function of the retinochoroidal
tissue, and should therefore always be included upon the
examination especially of chronic forms of CSC.

Fundus autofluorescence (FAF)

Autofluorescence, a noninvasive imaging method, has
gained substantial popularity in the last decade. It is the
only examination technique to enable the detection of
the metabolic activity of physiologically or pathologically
present fluorophores of the retina in vivo (e.g. lipofuscin
granules, collagen, elastin, fibrin), thus structures distin-
guished by varying degrees of autofluorescence. During
the examination 2 types of FAF examination may be
applied: short-wave FAF (SW-FAF) or near-infrared FAF
(NIR-FAF). SW-FAF is irradiated by lipofuscin granules of

the RPE and thereby provides information about the con-
dition of the RPE. NIR-FAF originates from melanin pig-
ment of the choroid and RPE. Although NIR-FAF is used
less frequently, clinical trials have demonstrated that in
the case of CSC it may be far more sensitive in detecting
changes of the outer retinal layers [112,113].
Physiological FAF is typified by dark imaging of the optic
nerve and vessels due to the absence of autofluorescent
fluorophores and homogenous autofluorescence of the
RPE [93,114,115]. In eyes with acute CSC there is a cha-
racteristic mottled image of increased autofluorescence
in the zone of the ablated sensory epithelium due to the
present of subretinal or intraretinal precipitates and depo-
sits with an increased lipofuscin content (accumulation of
the outer segments of the photoreceptors, which are not
phagocyted by the breached RPE, or an accumulation of
macrophages with phagocyted outer segments) [114]. In
the early phase, areas of hypoautofluorescence are evi-
dent, corresponding with locations of leakage in 70-100%
of cases, thus in the place of the defective RPE [116,117].
In chronic forms, as in acute forms, the majority of eyes
manifest hypoautofluorescencein the place of leakage visi-
ble on FAG, which is due to the presence of subretinal fluid
and varying degrees of damage to the RPE. The pathogno-
mic finding in long-term states is mixed autofluorescence
of varying intensity. Especially the zones above the dystro-

Figure 5. Transfoveolar linear optical coherence tomography scan (Heidelberg Spectralis, Myslik Manethova) of a 61-year-old
patient with chronic central serous chorioretinopathy showing: (A) flat serous detachment of neurosensory retina in the area of
the central macula; at the edge of the detachment, the line of photoreceptors is still preserved (red arrow), while subfoveolarly,
the line of photoreceptors is already absent due to the long-term presence of subretinal fluid (yellow arrow). (B) depicts the state
after a photodynamic therapy with half the dose of verteporfin with a satisfactory anatomical effect, however, the transfoveolar
linear scan reveals total retinal atrophy in the central part of the macula with atrophy of the subfoveolar retinal pigment epithe-
lium layer above it (blue arrow) with a noticeable absence of the photoreceptor line (yellow arrow); and vice versa by a relatively
well-preserved interdigitation zone at the edge of the original neuroretinal detachment (red arrow)
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phic altered RPE are hypoautofluorescent, while there is
an absence of autofluorescence in places of RPE atrophy.
At the outset these are generally hyperautofluorescent if
subretinal fluid is present, but they progressively become
hypoautofluorescent upon the gradual degradation of the
RPE cells, up to their complete atrophy. Studies have de-
monstrated a relatively good correlation between the fin-
dings on FAF and retinal sensitivity quantified by micrope-
rimetry and VA, and FAF may therefore be used in order
to estimate the degree of functional changes in eyes with
CSC, as well as for the prognosis of the change of BCVA in
connection with the therapeutic intervention [117].

Macular microperimetry

Macular microperimetry detects reduced macular sensi-
tivity in patients with CSC, and may be a useful subjective
examination method for evaluating response to photody-
namic therapy. The results of clinical trials indicated that
mere examination of VA alone may significantly underes-
timate changes to macular functions, which accompany
successful treatment of CSC. Macular microperimetry has
been demonstrated to be an appropriate method for pre-
cisely evaluating the sensitivity of the retina in patients
treated with the aid of PDT or micropulse laser, in whom
better sensitivity has been demonstrated in the central re-
tinal region after therapy [117,118].

Multifocal electroretinography

Multifocal electroretinography (mfERG) serves for ob-
jective evaluation of functional changes of the retina in
patients with CSC. Improvement of BCVA and central re-
tinal thickness following therapy with the aid of PDT was
in correlation with response to mfERG; although after
absorption of the subretinal fluid there was a significant
improvement in the recording on mfERG, the original va-
lues are not generally attained [119,120].

Laboratory examination

In the majority of cases, the results of laboratory exa-
minations are not of any benefit for determination of the
diagnosis. Nevertheless, in recent years a correlation has
been stated with increased serum levels of plasminogen
activator inhibitor 1 in patients with CSC [35]. Higher va-
lues of endogenous cortisol may also be identified, which
is considered one of the main risk factors of the onset of
CSC, or abnormal values of blood coagulation parame-
ters (e.g. lower level of platelet derived growth factor)
[79,121]. However, no laboratory test exists which is spe-
cific for the diagnosis of this pathology.

THERAPY OF CSC

Even despite all the advances in diagnostics, examination
and therapeutic options, the optimal approach and choice
of adequate treatment of CSC remains contentious. This
controversy is due to the fact that although the pathology
has a substantial tendency towards spontaneous recovery,
with an excellent prognosis of resulting VA, on the other
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hand long-term retinal detachment may lead to pronoun-
ced irreversible anatomical and functional changes (Fig. 5).
The principle of treatment is to induce reattachment of the
neuroretina, to improve or preserve VA and to minimize the
risk of recurrence. Upon selection of a suitable method of
treatment it is always necessary to take into consideration
the potential temporary course of the disease, the localizati-
on of the pathological leakage and the condition of the RPE.

Conservative approach - observation and
modification of risk factors

In the case of the acute phase of the pathology, especially
if serous detachment of the neuroretina is caused by a spe-
cific source of leakage, spontaneous resorption of the SRF
occurs in the majority of cases (80-90%) within 3 months
of the onset of the disease [47,122]. As a result, in the acute
phase (first 3 months of the pathology), the recommendati-
on is rather to observe the condition and attempt to reduce
risk factors. It is appropriate to reduce or completely discon-
tinue corticoid therapy if the patient uses this therapy chro-
nically, and to adjust the patient's lifestyle, minimizing stre-
ss stimuli, and if applicable also to administer conservative
therapy. However, situations exist in which therapy should
be applied earlier. These are for example when the patient
has high demands for improvement of vision (drivers by oc-
cupation, graphic artists etc.), recurrent form of the disease
or in the case that untreated CSC in the contralateral eye has
led to a significant deterioration of vision.

Medicamentous therapy

Although a range of studies have been conducted to exa-
mine the effect of orally administered pharmaceuticals, no
causal medication exists at the present time. No positive
influence has been demonstrated in the case of beta-bloc-
kers, anxiolytics, antidepressants, non-steroid antiphlogistic
drugs, resorptive drugs, vasoprotectives or vitamin therapy
[123]. Corticosteroids previously used as standard for the
conservative treatment of CSC are no longer recommended
whatsoever, since in the literature there are a whole range
of studies indicating that general and parabulbar adminis-
tration of corticoids may provoke the onset of CSC [35,66].
Long-term corticoid therapy is linked to prolonged presen-
ce of SRF and diffuse changes of the RPE, and in patients
who for whatever reason are unable to reduce their dose of
corticoids, we frequently struggle with a protracted, chronic
pathology that responds to treatment only with difficulty.
Care for these patients requires interdisciplinary coopera-
tion, and the recommendation of an ophthalmologist for
patients with CSC whose condition of health so permits is to
discontinue long-term corticoid therapy or replace it with
alternative treatment (e.g. biological therapy). Alkin et al.
present the case of a positive effect of nepafenac 0.1% in
the treatment of acute forms of CSC [124]. New observati-
ons have appeared in the literature attesting to the positive
effect of mineralocorticoid receptor antagonists, especia-
lly eplerenone. According to recent results of clinical trials,
eplerenone influences a number of pathophysiological
pathways, thereby supporting the more rapid absorption of
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fluid, and is more effective in chronic states [125,126]. In the
case of extensive RPE atrophies, however, its effectiveness is
limited [127]. Further prospective clinical trials are essential
in order to confirm its safety and efficacy, and to determi-
ne which clinical forms of CSC would profit from treatment
with eplerenone.

Laser therapy

Conventional argon laser therapy has been used for se-
veral years in order to manage both the acute and chronic
phase of CSC [16]. With regard to the large percentage of
spontaneous resorption of SRF, the recommendation is
to wait 3 months from the onset of the pathology befo-
re intervention [128]. If spontaneous reattachment of the
neuroretina does not take place and the point of leakage
is sufficiently distant from the center of the fovea (more
than 500 um), direct laser photocoagulation of the leaking
point is indicated (hyperfluorescence according to FAG).
If the hot-spot is less than 500 um from the center of the
fovea, or if diffuse affliction of the RPE is already expressed,
the recommendation is to select an alternative therapeu-
tic approach [128]. Following laser coagulation of the hot-
-spot, in uncomplicated cases anatomical reattachment of
the neuroretina usually takes place within 2 weeks of the
performance of the procedure. Adjustment of central VA
as a rule requires twice that amount of time. Photocoagu-
lation usually reduces the period of duration of the patho-
logy and accelerates resorption of the SRF, but has no in-
fluence on resulting VA [129].

The aim of laser photocoagulation is the scarring of the
defective RPE through which fluid is penetrating into the
subretinal space. Targeted point laser coagulation of the
hot-spot is performed on the basis of prior fluorescein (or
indocyanine green) angiography. The principle of the dual
healing effect of the photocoagulation laser is a direct ther-
mic effect, as well as secondary expansion of the RPE cells
from the surrounding healthy tissue and healing of the RPE
defect [130]. In the place of application of the laser beam,
the thermal destruction of tissue and the adjacent neuro-
sensory retina takes place, and absolute scotoma may appe-
ar in the place of treatment. Potential adverse effects of la-
ser photocoagulation should be taken into consideration,
especially if it is necessary to use a laser in close proximity to
the fovea or in the papillomacular bundle. Further potential
complications include accidental shot of the fovea, hemorr-
hage, fibrosis, secondarily occurring CNV, slow progressive
enlargement of RPE atrophy of the original laser spot (enlar-
gement of the laser spot may in time affect the fovea and
cause irreversible loss of VA) [16].

A modality to a conventional laser is a subthreshold or
micropulse laser. The principle of a micropulse laser is the
division of the continual laser beam of a wavelength of 810
nm (or 577 nm) into individual micropulses separated by
a pause, thus minimizing the generation of thermal ener-
gy that has a mutilating effect on the tissue in the treated
and surrounding area. It supports the biological response of
the tissue, which leads to a restoration of the integrity and
physiological function of the RPE cells, with resorption of the
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SRF. Subthreshold diode micropulse laser therapy may be a
safe and effective therapeutic modality for cCSCin future [118].

Photodynamic therapy - PDT

In addition to laser therapy, photodynamic therapy
has also been used successfully in recent years. It was
introduced into practice based on the idea that CSC pri-
marily affects the choroid. PDT was originally used in the
treatment of solid tumors, and later in the treatment of
wet form ARMD [131]. Positive results of treatment of chro-
nic form of CSC by photodynamic therapy with the use of
the photosensitizing substance verteporfin were first pu-
blished by Yannuzzi and Piccolino in 2003 [77,132]. Since
that time, the safety and effectiveness of ICG-navigated
PDT in the treatment of CSC has been confirmed by a se-
ries of clinical trials [11,13,135-136].

The principle of PDT consists in the intravenous admini-
stration of the photosensitizing substance verteporfin (Vi-
sudyne, Novartis AG, Bllach, Switzerland), and its activation
through the use of laser light in red wavelengths. Because
the induction of the photochemical reaction takes place in-
travenously, there is no thermal damage to the tissue during
PDT. In the place of irradiation, PDT induces constriction of
the choroidal vessels, leading to their modification, reduces
choroidal perfusion, and as a consequence of these changes
reduces choroidal exudation [137,138]. According to the
conclusions of clinical trials, PDT enables more rapid resorp-
tion of the SRF in comparison with the group of patients
who are treated with laser photocoagulation [132,139]. In
order to determine the precise localization and extent of the
lesion, the results of ICG (medium venous phase) are used,
according to which the laser spot is targeted precisely at the
zone(s) of hyperfluorescence during the treatment [94,140].
PDT may be applied in the standard dose and length of
irradiation of the lesion, which is used in the treatment of
wet form ARMD (parameters according to TAP study: laser
beam with a wavelength of 689 nm applied for a period of
83 seconds in exposure of 600 mW/cm?, within 5 minutes of
the end of intravenous infusion of verteporfin - in a dose of
6 mg/m?, energy 50 J/cm?) [137]. With regard to the poten-
tial danger posed by standard PDT treatment (deterioration
of VA, wider destruction of normal or already breached RPE
with atrophic changes, potential choroidal ischemia, risk of
development of secondary CNV), in recent years priority has
been given to alternative dosing regimens of verteporfin
and the used laser beam, known as “safety-enhanced” PDT.
Either a reduced dose of radiation is used in “reduced (half)-
-fluence” (HF-PDT - 42 seconds, or half energy- 25 J/cm?), or
a reduced dose of verteporfin in “reduced (half)-dose” (HD-
-PDT, ie.3 mg/m2 of Visudyne) [12,28,128,133,141].

The results of studies comparing “safety-enhanced” PDT
and conventional PDT are comparable. While achieving
a similar anatomical and functional effect, “safety-enhanced”
PDT minimizes the harmful effect on the perfusion of the
choriocapillaris and its atrophying influence on the RPE and
thickness of the retina [12,133]. The authors Nicolé and Kim
in their publications compared the functional and anatomical
results in patients with cCSC treated using HF-PDT and HD-
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-PDT. Both authors present findings that no statistically signi-
ficant differences exist in the anatomical or functional results
between these therapeutic modalities, Nicol6 merely states
more rapid absorption of SRF in the case of HD-PDT [10,141].

Thanks to its positive results and satisfactory safety profi-
le as demonstrated by the clinical trials conducted to date,
reduced PDT is considered the treatment of first choice, al-
though it remains off-label in indication for CSC [142,143].

Anti-VEGF therapy

With regard to the pathophysiology of the disease, the
use of anti-VEGF agents is contentious in the treatment
of CSC. A series of clinical trials have provided ambiguous
results of the effect of anti-VEGF agents in the treatment
of CSC[18,144,145]. The pathology itself is not associated
with a higher level of VEGF in the vitreous, and the effect
of anti-VEGF treatment for CSC without the presence of
CNV has not been demonstrated overall [146]. Howe-
ver, a different situation applies in complicated cases of
secondary CNV upon a background of CSC. In the last 5
years especially, when thanks to advances in multimodal
imaging (OCT-A) it has become possible to demonstra-
te CNV associated with CSC pathology with far greater
sensitivity and specificity, the use of anti-VEGF agents
in these cases has gained ever-increasing significance,
and in the most severe conditions in combination with
PDT [147]. Previous clinical trials have demonstrated an
anatomical and functional effect of bevacizumab, ranibi-
zumab and aflibercept in the treatment of CNV associa-
ted with CSC [146,148,149]. However, only limited data
exists documenting the safety and efficacy of combined
PDT and anti-VEGF treatment. Asahi demonstrated posi-
tive results of combined therapy with HD-PDT + afliber-
cept in patients who were unresponsive to conventional

treatment (laser photocoagulation, monotherapy with
PDT, monotherapy with anti-VEGF), and recorded grea-
ter success above all in eyes complicated by CNV [150].

Ranibizumab is the only registered pharmaceu-
tical in the Czech Republic that may be used in the
treatment of rare forms of CNV, thus also those upon
a background of CSC.

Other therapeutic alternatives

Despite the fact that no causal medicamentous therapy
exists in the treatment of CSC, a series of smaller clinical trials
have demonstrated positive results in the treatment of CSC
upon the use of finasteride (dihydrotestosterone synthesis
inhibitor) in a dose of 5mg per day or acetylsalicylic acid ac-
ting against choroidal vascular congestion, ischemia and in-
flammatory changes accompanying CSC [28]. Good results
may also be attained by eradicating infection of Helicobacter
pylori in indicated cases and treatment of obstructive sleep
apnea as potential risk factors triggering this disease [28,35].

CONCLUSION

Today's technical advances in the diagnosis and tre-
atment of CSCin combination with our own clinical experi-
ences represent a substantial improvement in the progno-
sis for our patients with CSC, for whom it is necessary to
ensure not only correct diagnosis of the pathology based
upon multimodal imaging, but above all correct setting
and timing of adequate treatment. From our results to
date it also ensues that treatment of chronic forms of CSC
should be commenced in the early stages in order for us to
attain the best possible anatomical and functional results,
before irreversible changes are expressed such as DRPE or
complicating CNV.
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