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Abstract: Main objective of this study was to overview the Central serous chorioretinopathy (CSC) from different
aspects, including pathogenesis and etiology of the disease up to the latest therapeutic options available for CSC.
Comprehensive search was performed through PubMed, and Embase databases, for relevant articles discussing
the Central serous chorioretinopathy (CSC) published up to May, 2017. CSC is a multifactorial disease that
continues to be incompletely comprehended. Current imaging advancements have actually resulted in additional
understanding and much better surveillance of disease development and reaction to treatment. The finest
management for patients is observation alone once it is established to be central serous chorioretinopathy. If the
main serous chorioretinopathy is steroid generated, an alteration of the medication must be advised to the patient’s
medical professional, with the decision made by the patient and the suggesting carrier. The literary works suggests
that photodynamic treatment could the treatment of selection.
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1. INTRODUCTION

Central serous chorioretinopathy (CSC) is an is a condition characterized by serous retinal detachment and/or retinal
pigment epithelial (RPE) detachment, adjustments most often confined to the macula, as well as connected with leakage
of liquid with the RPE into the subretinal area, that was first described by Von Graefe in 1866 as persistent central
syphilitic retinitis V. Various other names used to explain this disease entity consist of capillarospastic central retinitis,
central angiospastic retinopathy, central serous retinopathy, and also central serous pigment epitheliopathy .

The pathogenesis of CSC is still not entirely understood. It is well understood that the subneural retinal liquid stems from
the choroid. Initially it was believed that fluid from the choroid recede into subretinal area via flaws in limited junctions
between the RPE cells due to malfunction of the blood-retinal barrier. Nevertheless, this theory does not clarify the
helpful impact of laser photocoagulation which effects in irreversible RPE barrier failure. One more theory suggested that
loss of typical RPE cells polarity functions as a trigger for fluid pumping from the choroid to the retina, causing a
neurosensory detachment . This concept was failed after enhanced use indocyanine environment-friendly angiography
(ICGA) which exposes multifocal areas of choroidal vascular hyperpermeability in CSC, which leads to mechanical
interruption of RPE obstacle with succeeding accumulation of subretinal liquid, sustaining the theory that the underlying
pathophysiology goes to the choroidal level ®®. No new vessels are typically existing in CSC, but the problem appears to
impact choroidal vessels. Any kind of treatment that lowers the extra of choroidal permeability could be possibly handy in
CSC cases (.

The treatment of main serous chorioretinopathy has actually not been reputable. Various healing strategies have actually
been attempted to manage this condition, consisting of beta-blockers, acetazolamide, vitamins and non-steroidal anti-
inflammatory medications, yet none of these had specific advantages ®. In previous years, argon laser photocoagulation
of extrafoveal leakage points was the standard of CSC treatment ©. It is the only treatment confirmed helpful by large
professional trials. Laser therapy generates a regional inflammatory response on RPE, therefore decreasing RPE leakage
while choroidal hyperpermeability stay unmodified .

An additional treatment option is photodynamic therapy (PDT). PDT initially was meant to create regression of choroidal
neovascularization (CNV) second to age relevant macular deterioration and lately is made use of for neovascular age-
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related macular degeneration, pathologic myopia and also eye histoplasmosis created CNV treatment. The specific device
of PDT on CSC is not well-known. It has actually been recommended that PDT might induce choriocapillaris damages
and vascular renovation hence lowering choroidal hyperpermeability 22,

Main objective of this study was to overview the Central serous chorioretinopathy (CSC) from different aspects,
including pathogenesis and etiology of the disease up to the latest therapeutic options available for CSC.

2. METHODS & MATERIALS

Comprehensive search was performed through PubMed, and Embase databases, for relevant articles discussing the
Central serous chorioretinopathy (CSC) published up to May, 2017. Search strategy were done using Mesh terms in
PubMed such as; “Central serous chorioretinopathy”, “Causes”, “Etiology”, “Risk factors”, “Pathogenesis”, “treatment”,
“therapy”, and “Phototherapy”. restriction to English language articles were applied. and furthermore, references list of

selected studies was screened for more relevant articles.

3. DISCUSSION
¢ Clinical signs and diagnosis of patients with CSC:

Patients with CSC most generally suffer metamorphopsia, micropsia, obscured vision, and moderate dyschromatopsia in
the impacted eye. On fundus evaluation, regular signs consist of a rounded well-demarcated detachment of the
neurosensory retina at the macula. PED of variable dimension could likewise take place as well as can be several or
single. The subretinal fluid (SRF) can be clear or turbid/fibrinous. The turbid liquid could also develop in the sub-retinal
pigment epithelial (sub-RPE) area **®). In chronic CSC or in patients with old fixed disease, RPE mottling, atrophy, and
clumping may be observed “®'”. On top of that, yellow dots that are thought to stand for phagocytosed photoreceptor
external sections are regularly seen just over the internal surface area of the RPE ®”). Other atypical CSC discussions
consist of bullous neurosensory retinal detachment, inferior neurosensory detachment with atrophic tracts, and multifocal
CSCR 9,

Examinations for CSC consist of fluorescein angiography (FA) which might reveal ‘ink blot' pattern of leak or the much
less typical 'smoke pile' appearance that resembles a mushroom cloud “%. In addition, color pooling in the sub-RPE area
can be seen in cases of PED. Diffuse leakage or several leaking factors can be seen in recurring, chronic, or multifocal
CSCR. Indocyanine environment-friendly (ICG) angiography may show dilated choroidal vasculature representing the
site of CSCR with choroidal hyperpermeability in the late stage “*?Y. Optical Coherence Tomography (OCT) can
demonstrate the neurosensory detachment as well as locations of PED (Figure 1). Enhanced deepness imaging (EDI)
OCT could reveal the thick choroid in the areas representing the neurosensory detachment ¢2.

Figure 1: (left) Colour fundus photograph of acute central serous chorioretinopathy presenting as serous neurosensory retinal
detachment centred on fovea. The (right) photograph shows the neurosensory detachment on time domain optical coherence
tomography
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¢ Pathogenesis and etiology of CSC:

Guyer et alia ® recommended a potential model for the pathogenesis of CSC based on ICG-videoangiography (ICG-V).
They noted diffuse hyperpermeability around active leakage sites seen with ICG-V but not with FA. Consequently, they
ended that hyperpermeability went to the degree of the choroid instead of the RPE. They suggested that choroidal
hyperpermeability causes serous detachments of the RPE, which could generate a rip or decompensation of the RPE. This
ultimately creates RPE leak, that is, diffusion of water, electrolytes, as well as proteins that brings about a neurosensory
retinal detachment. Alterations in choroidal blood circulation could also cause choroidal ischaemia. This was first noted
by Hayashi et al61 that utilized similar diagnostic devices and located locations of choroidal ischaemia along with leak of
ICG color from the choriocapillaris. Fluorescein angiography (FA) and indocyanine green angiography (ICG-A) with a
scanning laser ophthalmoscope and an electronic imaging system were performed to review choroidal flow adjustments in
CSC by Prunte et alia 42 In their study, dilated blood vessels and also dilated draining venules in one or more choroidal
lobules, complying with a localised delay in arterial dental filling, may explain choroidal hyperpermeability in the
location of the damaged RPE. These monitorings are suggestive of a localised lobular inflammatory or ischaemic
choroiditis. The reason of the choroidal irregularity is still unknown. The solution could hinge on changes of the
autoregulation in the choroidal blood circulation .

RPE disorder concept, recommends that CSC arises from dysfunction of the RPE (Figures 2a and b) ¥, This occurs
following an undefined disrespect. It causes either a few impaired RPE cells and even a single RPE cell, which causes an
opposite in liquid motion in a chorioretinal direction. This, in turn, brings about leak of liquid in the subretinal area and
lastly to the development of a neurosensory retinal detachment ®. One research ®® suggested that focal damage to the
RPE could reverse the direction of ion secretion as well as hence lead to better fluid motion to the retina than to the

choroid. A constraint of lots of concepts of the aetiology of CSC is the lack of an ideal animal version to examine
hypotheses. In an uncommon instance of the development of an animal version of CSC, nonetheless other research study
@ made small nonrhegmatogenous retinal detachments (blebs) in bunnies over regions of RPE. The RPE was harmed
mechanically or by laser photocoagulation. Focal RPE damage showed up to facilitate water movement from, instead of

right into, the subretinal area. Marmor66 also postulated that there is an extra scattered RPE metabolic disorder and that a
@1

focal RPE 'leakage' can overload the system so that the serous liquid gathers and persists

Figure 2: (a) Fundus and red-free photo of the left eye of a patient with recurrent idiopathic CSC associated with
depigmentation of the RPE. (b) FFA showing window defect and a focal RPE leak inferiorly to it.
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e Therapeutic options:
Pharmacological treatment suggestions:

Making use of adrenergic antagonists was just one of the first attempts to treat CSCR. Adrenergic antagonists lower the
impact of vasoconstriction by blocking adrenergic receptor activation generated by glucorticoids ®. In order to reduce
the adrenergic tone, thought to lag the vasospastic condition, also ablation of the stellate ganglion was utilized “°.

Later on treatment with a-adrenergic antagonists was attempted, then deserted as a result of systemic adverse effects, and
currently B-adrenergic antagonists are made use of due to the fact that they have fewer negative effects %39,

An additional attempt was made with the carbonic anhydrase preventions that act on RPE, adding in part to the traction of
the subretinal fluid 2. Recent research studies show that both systemic acetazolamide as well as dorzolamide for topical
use can enhance choroidal blood circulation %) In the particular situation of CSCR, in which a deficiency of
choroidal blood circulation has been described, carbonic anhydrase inhibitors could be effective.

The difficulty in forecasting which patients will certainly encounter a relapsing and also chronic disease, resulting in
impaired visual feature, has actually brought about a search for drugs that can be efficient in the treatment of CSCR by
minimizing the serum or the task degree of endogenous glucocorticoids. Because it is guided versus one of the better
well-known factors in the genesis of the CSCR, this pharmacological approach is intriguing.

Mifepristone is an antagonist of glucocorticoids and progesterone receptors with a weak antiandrogen activity and also
has a good security as well as tolerability account. Furthermore, mifepristone inhibits cortisol-induced outer
vasoconstriction. Ketoconazole exerts its effects by hindering some action in the steroid synthesis resulting in lowered
levels of androgen, aldosterone, and also cortisol as well as in raised progesterone. These results appear to be existing at
the minimum dosage of 400 mg/day. An extra action of ketoconazole is the straight antiglucocorticoid result as an
antagonist at the receptor degree. Existing researches on these 2 drugs are, however, restricted by the brief follow-up and

also the number of patients hired 65739,

Laser photocoagulation for treatment of CSC:

Using laser photocoagulation to the leaking RPE assisted by FA has been revealed to accelerate resolution of the
neurosensory detachment in CSC. Xenon laser was used at first adhered to by krypton laser; presently argon laser is a lot
more commonly made use of ®°“?). Lots of level one proof studies have shown faster resolution of SRF in patients who
underwent laser photocoagulation compared to control eyes “4%“Y)_ This approach of treatment uses subthreshold diode
laser energy in order to decrease retinal damages. It is in a similar way efficient in CSC with factor source leak yet not in
eyes with diffuse leakage, and leaves no clinically obvious laser-induced damages “**®. Considering that there is no
visible endpoint to diode micropulse laser (DMPL) application, ICG improved DMPL can be made use of to identify
cured locations with post-treatment ICG angiography 244,

One randomized clinical test (RCT) analyzed DMPL versus argon laser photocoagulation in acute CSC “*. Patients in
both groups had full resolution of SRF at 12 weeks of follow-up. All patients had no scotomas in the DMPL group
compared with 3 out of 15 patients in the argon laser group who had persistent scotomas. Comparison sensitivity was
likewise substantially better in the DMPL team “*.

Photodynamic therapy:

Photodynamic therapy (PDT) with verteporfin has been used to treat both acute and chronic CSCR, as well as, to
minimize reoccurrences. It is thought that PDT operates in CSCR by causing choroidal hypoperfusion, and vascular
narrowing and renovating to negate choroidal hyperpermeability which is regularly located in CSCR cases “>“9.

Chan et al. reported the first case series of complete dosage, full fluence PDT in 6 patients with chronic or relentless
CSCR with subfoveal leakage “”. Many RCTs demonstrated the effectiveness of PDT. Inoue et al. reported that PDT is
not effective or recurrence rate is thought to be high in eyes without any extreme hyperfluorescence on ICG “®. Moon et
al. ended that aesthetic recovery may be limited in CSCR patients with lengthy symptom period, post-PDT RPE atrophy
progression, and in patients with feasible foveal injury from PDT “9. Tsakonas et al' ®” demonstrated the effectiveness
and also safety of FA-guided complete fluence PDT utilizing multiple PDT areas at the very same session for chronic
CSCR. Thus also FA-guided PDT can be an efficient alternative in cases where ICG is not readily available ©.
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Ruiz-Moreno et al ® treated 82 eyes with basic PDT for chronic CSCR as well as showed that it could enhance visual
acuity and also reduce main macular density (CMT). SRF has actually disappeared in all instances. In his large case
collection, no patient established serious aesthetic loss or difficulties derived from PDT with an average follow-up of 12
months. 9 cases established reactive RPE hypertrophy after PDT ®. Furthermore, neuroretinal thinning after common
PDT has been explained, but is not associated with visual acuity decrease ®2°¥. Morphological and also useful
chorioretinal adjustments such as RPE degeneration, outside restricting membrane as well as inner segment/outer section
joint line suspension have been observed after typical PDT treatment for CSCR, however were not correlated with the
area of PDT treatment neither with the adjustment in visual acuity ®®. These post-PDT modifications possibly stand for
sped up course of the disease, which if delegated its all-natural chronic program might create much more damage.

As a result of possible treatment-related threats such as choroidal ischemia, RPE degeneration, RPE hole, and second
choroidal neovascular membrane (CNVM), some safety measures were adopted in order to lessen these risks “7°*%9,
These safety-enhanced measures consist of minimizing the dose or power (fluence) of PDT (Figure 3).

Figure 3: chronic CSCR showing turbid subretinal fluid (top right). Fluorescein angiography shows pin-point leakage between
the optic nerve and fovea (top left). Six months after focal laser photocoagulation to the leakage site shows resolution of the
subretinal fluid with enlargement of the laser scar and some atrophic RPE changes (bottom right)

4. CONCLUSION

CSC is a multifactorial disease that continues to be incompletely comprehended. Current imaging advancements have
actually resulted in additional understanding and much better surveillance of disease development and reaction to
treatment. The finest management for patients is observation alone once it is established to be central serous
chorioretinopathy. If the main serous chorioretinopathy is steroid generated, an alteration of the medication must be
advised to the patient's medical professional, with the decision made by the patient and the suggesting carrier. The literary
works suggests that photodynamic treatment could the treatment of selection.
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