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ABSTRACT
Central serous chorioretinopathy (CSCR) diagnosis and follow-up are performed with multimodal imaging methods. Fundus 
fluorescein angiography, optical coherence tomography (OCT), fundus autofluorescence, and indocyanine green angiography 
can be used in the diagnosis of patients with CSCR. OCT stands out as the gold standard for imaging, diagnosis, and follow-up. 
Although there is no gold standard method in treatment.
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INTRODUCTION

Central serous chorioretinopathy (CSCR) is a clinical 
condition characterized by idiopathic, well-demarcated 
serous detachment of the neurosensorial retina (NSR). 
Although serous detachment in CSCR occurs as a result 
of impaired barrier and pump functions of the retinal 
pigment epithelium (RPE), the main pathology is in the 
choriocapillaris.

CSCR is recognized as a pachychoroid spectrum disease. 
Pachychoroid spectrum diseases include focal or diffuse 
choroidal thickening. Thinning of the choriocapillaris 
and thickening of the outer choroidal layers are observed. 
Because of choroidal hyperpermeability, subretinal fluid can 
often accompany diseases in this spectrum. In addition to 
CSCR, pachychoroid pigment epitheliopathy, pachychoroid 
neovasculopathy, polypoidal choroidal vasculopathy/ 
aneurysmal type 1 neovascularization, peripapillary 
pachychoroid syndrome, and focal choroidal excavation are 
among the diseases included in this spectrum.

CSCR can be multifocal, often involving both eyes 
asymmetrically. In some patients, CSCR extends to the 
peripheral retina, while in others it may even present 
as subtotal bullous retinal detachment. Thinning of the 
foveal contour, cystoid degeneration, and damage to the 
photoreceptor layer cause loss of visual function.

Although 90% of the subretinal fluid is resorbed 
spontaneously in 3-4 months in CSCR, the improvement 
in visual function may take up to 1 year. Mild to moderate 
metamorphopsia, indistinct scotomas, decreased contrast 
sensitivity and impaired color vision are among the frequently 
ongoing complaints.

CSCR is a clinical diagnosis. In the differential diagnosis 
of CSCR, polypoidal choroidal vasculopathy (PCV), CNV 

(mostly Type 1), cavitary optic disc anomalies (if with serous 
detachment), choroidal hemangioma (if with focal choroidal 
thickness increase and serous detachment), dome-shaped 
macula (anterior protrusion of the macula with concomitant 
posterior staphyloma – often punctuated pooling on 
fluorescein angiography and increased subfoveal choroidal 
thickness) and Best disease (if there are splits in the RPE and 
elevation in the RPE) comes first.

While there is no need to request additional examination 
in patients with CSCR with demographic characteristics such 
as type A personality, age, and gender; advanced techniques 
such as fundus fluorescein angiography (FFA), optical 
coherence tomography (OCT), fundus autofluorescence 
(FAF), indocyanine green angiography (ICGA) can be used 
to support the diagnosis in patients with more severe CSCR.

IMAGING

Today, CSCR diagnosis and follow-up are performed 
with multimodal imaging methods. Because it is a fast 
and practical imaging method, OCT has often been the 
first imaging method. FAF is very useful for viewing RPE 
alterations. FFA indicates whether there is a leak or not. 
All imaging methods have different advantages. Therefore, 
multimodal imaging is important for CSCR.

FFA
The most important and most common finding in FFA is 

the ‘expanding point’ under serous retinal detachment. RPE 
leak occurs in 95% of CSCR cases. This leak point is 90% 
away from the fovea and is most common in the superonasal 
quadrant. In chronic CSCR cases, there is more than one 
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RPE leakage point.1 Other most important characteristic 
FFA findings identified for CSCR are smokestack (the most 
classic), inkblot, and mushroom patterns.2,3

OCT
The most important advantage of OCT as an imaging 

method is that it is non-invasive and fast. Recently, as a 
result of increasing the depth of imaging with OCT with 
EDI (enhanced depth imaging)-OCT and SS (swept source)-
OCT, imaging of choroidal vessels and choroidal thickness 
can be performed. As choroidal changes, thickened subfoveal 
choroid, dilated choroidal vessels, thinned inner choroidal 
layer or focal choroidal excavation can be seen in CSCR.4,5 
Choroidal thickness increased in both the affected eye and 
fellow eye.4 This increase in choroidal thickness strengthens 
the hypothesis that the increased hydrostatic pressure 
originates from the choroid.6 Choroidal thickness is affected 
by axial length and age. Choroidal thickness values above 395 
micrometers are called the thick choroid (pachychoroid).7 
Choroidal thickening results from focal or diffuse dilatation 
of choroidal vessels. On OCT imaging, PED, microchips, 
fissures, hypertrophy, or atrophy can be detected in RPE.4,8,9 
RPE elevation occurs in the area of dilated vessels. RPE 
protrusion, PED, subretinal fibrinous exudate, dipping in 
the outer retinal layer, and elongation in the photoreceptor 
outer layers may occur at the leakage site.10,11 The area where 
the tiny RPE defect is seen on the OCT matches the leakage 
point in the FFA.12 The elongation in the outer layers of the 
photoreceptor initially causes hypo-autofluorescence by 
suppressing the RPE, and then, with the development of 
atrophy (window defect), it leads to a hyper-autofluorescence 
image. PED appearance in OCT can be in different shapes 
such as dome-shaped, double dome-shaped, flat, protruding 
or ruptured. Intraretinal hyperreflective deposits, distortion 
in the ellipsoid zone, decrease in foveal thickness and cystoid 
macular degeneration are other findings.13-15 Focal choroidal 
excavation, PED, and RPE atrophy are more common in 
chronic CSCR.4,5,9 The amount of subretinal hyperreflective 
deposit increases with the duration of symptoms and is 
associated with a lower final BCVA.16 These deposits may also 
appear in the subretinal, intraretinal, or inner choroid.

FAF
On FAF imaging, dot-like precipitates in the outer retinal 

layers and subretinal yellow material are seen in CSCR.17 FAF 
is an imaging technique that is very useful in distinguishing 
acute, chronic, and recurrent cases. In acute CSCR, there is 
hyper-fluorescence in the detached NSR area. In chronic 
CSCR cases, both hyper- and hypo-fluorescent areas are seen. 
Areas with decreased autofluorescence do not benefit from 
laser treatment.18

Today, the use of FAF together with OCT is frequently 
preferred in clinics for the diagnosis and follow-up of CSCR.

ICGA
One of the best ways to show problems with choroidal 

circulation is with ICGA. Vascular abnormalities in the 
choroidal layer can be seen with ICGA. A delay in the 
filling is observed in ICGA in CSCR eyes.19 ICGA leaks 
from dilated choroidal vessels (congested veins).4 In the 
early phase ICGA, hypo-fluorescence is observed due to 
the decrease in the filling in the choriocapillaris. In mid-
phase ICGA, dilated large choroidal veins are observed. 

This image is due to an atrophic RPE or PED. Atrophic 
areas are observed as a faintly hyperfluorescent focus due to 
increased permeability in choroidal vessels. In the late phase, 
previously hyperfluorescent areas may become permanent 
hyperfluorescent spots or these areas may be surrounded and 
covered by a central displacement of another hyperfluorescent 
focus. There is thinning and atrophy of the choriocapillaris 
due to the compression effect of the dilated choroidal 
vessels.4 Hyperfluorescent areas on ICGA have non-perfused 
choriocapillaris.20 Laser Doppler flowmetry has also shown 
that the blood flow in the choriocapillaris is slow.21

CURRENT TREATMENTS

In the treatment, the presence of risk factors that may 
cause CSCR should be evaluated first. Risk factors should 
be eliminated if possible. With the discontinuation of a 
used steroid, CSCR regresses by 90%.22 In the absence of 
risk factors that can be intervened or eliminated, the first 
step in the treatment of acute CSCR is follow-up because it 
resolves within 3-4 months.23 There is no consensus on when 
to start treating a CSCR attack. Treatment is initiated in 
cases of persistent macular NSR detachment, which usually 
lasts longer than 4 months, severely reduced visual acuity, 
recurrence, CSCR attack causing low final BCVA in the fellow 
eye, and in cases where the patient is from the occupational 
group that needs rapid improvement of vision.24

Focal Laser Photocoagulation
Laser applications at green (514 nm) and yellow (580 

nm) wavelengths close the leakage point. This closure effect 
is provided by the induction of RPE cells and fluid efflux, as 
well as thermal damage.25,26 The effect of photocoagulation is 
at the RPE level and has no effect on the choroid.27 After the 
damage created on the RPE, the surrounding RPE cells also 
undertake the task in that region.28 Laser photocoagulation 
therapy does not contribute to the final BCVA and may rarely 
cause paracentral scotoma and iatrogenic CNV.29 Therefore, 
it should be preferred in extrafoveal leaks.30 While there are 
studies indicating that laser photocoagulation has no effect 
on recurrences,29 there are studies showing that it reduces 
recurrences.31 According to the previous study, the recovery 
period is shortened by 2 months with photocoagulation.31

If the leakage point is detected, laser photocoagulation 
still appears to be a good treatment alternative in cases 
500 microns away from the fovea and lasting longer than 4 
months.

Photodynamic Therapy 
Verteporfin (Visudyne, Novartis, Switzerland) is an agent 

that causes vessel occlusion by causing endothelial vascular 
damage. With the stimulation of light with a wavelength of 
693 nm and oxygen, free radicals are formed in the vascular 
network and cause vascular damage. With this mechanism, 
hyperpermeable vessels in the choriocapillaris are taken 
under control.32 In the follow-ups, it was observed that there 
was a decrease in vascular permeability and even a decrease 
in choroidal thickness.33,34 In the Photodynamic Therapy 
(PDT) protocol applied for CSCR, application with 25 J/cm2 
(lower fluence, ½ fluence) setting is preferred.35 Low fluence 
application causes fewer side effects with a good effect in 
CSCR treatment.35 Half-dose PDT (3 mg/m2) can also be 
preferred to reduce side effects with a good effect.33 1/3-dose 
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PDT application is not as effective as half-dose PDT.36 There 
is no definitive data on whether half-dose PDT or half-fluence 
PDT is superior. No long-term studies are showing the results 
and safety of PDT.

PDT results in a reduction in serous NSR detachment 
and symptoms, and an increase in BCVA.37 Success is 
achieved when PDT is performed after the determination of 
the hyperfluorescent point after ICGA.38,39 PDT performed 
without showing the presence of hyperfluorescent spots 
with ICG does not have much benefit.39 Complications such 
as a change in RPE, choriocapillaris hypoperfusion, and 
development of CNV may occur as a result of PDT.39

Although there is a rapid regression in serous NSR 
detachment with low-fluence PDT at 3-month follow-up 
comparing PDT to focal laser photocoagulation, there is no 
difference in anatomical and functional success in the end.40

Micropulse (Subliminal) Laser Photocoagulation
Subthreshold micropulse laser is also used in the 

treatment of CSCR.41 Induction of RPE cells is provided 
by giving short-term multiple pulses to the RPE cells. 
Higher wavelengths have a better effect on the choroid and 
do not damage the inner retinal layers.42 In some studies, 
subthreshold diode micropulse laser has been shown to give 
better results than green argon laser (faster recovery and 
better contrast sensitivity).

The micropulse diode laser provides an effect like PDT, 
but it acts more slowly.43,44 Iatrogenic side effects are very 
rare.43,44 However, there is no data on how long the treatment 
should continue.

Sub-Threshold Non-Damaging Retinal Laser 
Photocoagulation
The non-damaging retinal laser therapy (NRT) was 

recently defined. The non-damaging hyperthermia was 
demonstrated in mice by observing the expression of heat 
shock protein. Based on those reported results; the titration 
protocol has been developed by adjusting laser power and 
duration.45 This protocol is called Endpoint Management 
(EpM) and is related to the minimal tissue effects in visible 
titration. The EpM laser therapy uses an Arrhenius integral 
algorithm to control laser power and pulse duration, 
optimizing the therapeutic effect of the laser at sub-visible 
levels. The laser power is titrated to create a barely visible 
lesion at a pulse duration of 15 or 20 milliseconds, and EpM 
using 15 milliseconds is called NRT.

İlhan et al.46 treated 23 eyes of 23 treatment-naïve chronic 
CSCR patients with NRT. The irradiation of 577 nm yellow 
light was conducted on the serous detachment area after 
switching over to the NRT algorithm. At the 2nd-month 
follow-up visit after NRT, complete resorption of subretinal 
fluid was observed in 78.3% of eyes and incomplete resorption 
in 21.7% of eyes.46 Worse values of BCVA and CMT before 
NRT were found to have an increased risk for incomplete 
resorption.46 They concluded that significant functional and 
anatomical improvements can be observed in the early period 
after NRT in patients with chronic CSCR.46 They emphasized 
that patients having worse baseline BCVA and CMT have an 
increased risk for incomplete resorption.46

Selective Retinal Therapy
It acts only on intracellular melanosomes in RPE cells.47 

Since NSR is not affected, it does not cause scotoma. It has 

been observed to be successful in the treatment of juxta foveal 
lesions.47, 48

Anti-VEGF
Anti-VEGF therapy has a reducing effect on choroidal 

permeability.49 However, there is no increased VEGF level 
in CSCR.50 Therefore, anti-VEGF should be used only 
in cases where CSCR is associated with CNV. With the 
use of bevacizumab as an anti-VEGF agent, visual acuity 
increases, leakage decreases, and the amount of subretinal 
fluid decreases.51 However, the superiority of bevacizumab 
treatment over other treatment methods has not been 
demonstrated.49 The benefit of anti-VEGF therapy is evident 
in cases where CSCR is associated with CNV.52 While similar 
benefits are seen in the treatment of chronic CSCR, cases 
unresponsive to treatment have also been observed.53 Some 
studies stated that anti-VEGF injection did not change the 
outcome of BCVA in acute CSCR.54 Subretinal deposits 
are thought to be the reason for this unresponsiveness, 
preventing the reabsorption of fluid.55 

Mineralocorticoid Receptor Antagonist
Aldosterone and cortisol bind to mineralocorticoid 

receptors (MR). MR blockade is beneficial in the treatment 
of endothelial dysfunction, atherosclerosis, hypertension, 
heart failure, and chronic renal failure. In the treatment of 
retinopathy of prematurity, MR antagonists have an anti-
angiogenic effect.56 

Spironolactone is a competitive MR antagonist drug. 
Spironolactone is a prodrug molecule and is converted 
to active metabolites in the liver. It was first used in the 
treatment of hypertension. Due to its binding to progesterone 
receptors, it causes gynecomastia, decreased libido, erectile 
dysfunction, and menstrual irregularities.

Eplerenone has fewer MR antagonist effects than 
spironolactone and has fewer hormonal side effects. Both 
molecules cause electrolyte imbalances and hyperkalemia. 
However, this side effect usually occurs in the presence of 
renal dysfunction.

It was observed that the foveal subretinal fluid decreased 
in patients treated with spironolactone and eplerenone.57,58

Glucocorticoids play a role in the pathogenesis of CSCR. 
Therefore, anti-glucocorticoid therapy is among the treatment 
options for CSCR. Mifepristone (RU-486) is a glucocorticoid 
and progesterone receptor antagonist. In a study conducted 
with a small number of patients, the efficacy of mifepristone 
in patients with chronic CSCR has been demonstrated. 
However, due to side effects such as hypotension, syncope, 
vaginal bleeding, and gastrointestinal disorders, it has not 
been a standard treatment method.

Acetazolamide
Although case reports are showing that acetazolamide 

treatment reduces subretinal fluid,59 there is no increase in 
final BCVA and does not reduce recurrences.60 Its use can be 
tried in patients who need rapid recovery.

Beta-Blocker
Case studies have reported that metoprolol, metipranolol, 

trimepranol, and propranolol provide improvement.61-64 No 
significant difference was observed between the non-selective 
beta-blocker metoprolol and the beta-1-selective blocker 
metipranolol.63
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Rifampin
The cytochrome p450 enzyme activator rifampin is 

believed to treat the manifestations of CSCR by altering the 
metabolism of endogenous steroids. It has been shown that 
rifampin decreases subretinal fluid and increases visual 
recovery in patients with CSCR. In addition, oral rifampin 
is effective in reducing subretinal fluid and increasing visual 
recovery in patients with chronic CSCR. It is still in the 
hypothesis stage that rifampin accelerates the metabolism 
of endogenous steroids by activating the cytochrome p450 
enzyme system and improves the pump function of the RPE 
and increases the resorption of subretinal fluid. However, the 
cases should be followed up in terms of gastrointestinal side 
effects, elevated liver enzymes, and hematological side effects 
while using this drug.

CONCLUSION

OCT stands out as the gold standard for imaging, 
diagnosis, and follow-up. Although there is no gold standard 
method in treatment, reduced dose and low-fluence PDT 
seems to be the best treatment option. 

ETHICAL DECLARATIONS 

Referee Evaluation Process: Externally peer-reviewed. 
Conflict of Interest Statement: The authors have no 

conflicts of interest to declare. 
Financial Disclosure: The authors declared that this 

study has received no financial support. 
Author Contributions: All of the authors declare that 

they have all participated in the design, execution, and 
analysis of the paper, and that they have approved the final 
version. 

REFERENCES
1.	 Spitznas M, Huke J. Number, shape, and topography of leakage 

points in acute type I central serous retinopathy. Graefes Arch Clin 
Exp Ophthalmol. 1987;225(6):437-440. doi:10.1007/BF02334172

2.	 Yamada K, Hayasaka S, Setogawa T. Fluorescein-angiographic 
patterns in patients with central serous chorioretinopathy 
at the initial visit. Ophthalmologica. 1992;205(2):69-76. 
doi:10.1159/000310315

3.	 Bujarborua D, Nagpal PN, Deka M. Smokestack leak in central 
serous chorioretinopathy. Graefes Arch Clin Exp Ophthalmol. 
2010;248(3):339-351. doi:10.1007/s00417-009-1212-5

4.	 Yang L, Jonas JB, Wei W. Optical coherence tomography-assisted 
enhanced depth imaging of central serous chorioretinopathy. Invest 
Ophthalmol Vis Sci. 2013;54(7):4659-4665. Published 2013 Jul 12. 
doi:10.1167/iovs.12-10991

5.	 Ellabban AA, Tsujikawa A, Ooto S, et al. Focal choroidal excavation 
in eyes with central serous chorioretinopathy. Am J Ophthalmol. 
2013;156(4):673-683. doi:10.1016/j.ajo.2013.05.010

6.	 Imamura Y, Fujiwara T, Margolis R, Spaide RF. Enhanced 
depth imaging optical coherence tomography of the choroid in 
central serous chorioretinopathy. Retina. 2009;29(10):1469-1473. 
doi:10.1097/IAE.0b013e3181be0a83

7.	 Lehmann M, Bousquet E, Beydoun T, Behar-Cohen F. 
PACHYCHOROID: an inherited condition?. Retina. 2015;35(1):10-
16. doi:10.1097/IAE.0000000000000287

8.	 Lehmann M, Wolff B, Vasseur V, et al. Retinal and choroidal changes 
observed with ‘En face’ enhanced-depth imaging OCT in central 
serous chorioretinopathy. Br J Ophthalmol. 2013;97(9):1181-1186. 
doi:10.1136/bjophthalmol-2012-302974

9.	 Piccolino FC, De La Longrais RR, Manea M, Cicinelli S. Posterior 
cystoid retinal degeneration in central serous chorioretinopathy. 
Retina. 2008;28(7):1008-1012. doi:10.1097/IAE.0b013e31816b4b86

10.	 Kim HC, Cho WB, Chung H. Morphologic changes in acute central 
serous chorioretinopathy using spectral domain optical coherence 
tomography. Korean J Ophthalmol. 2012;26(5):347-354. doi:10.3341/
kjo.2012.26.5.347

11.	 Matsumoto H, Kishi S, Otani T, Sato T. Elongation of photoreceptor 
outer segment in central serous chorioretinopathy. Am J Ophthalmol. 
2008;145(1):162-168. doi:10.1016/j.ajo.2007.08.024

12.	 Fujimoto H, Gomi F, Wakabayashi T, Sawa M, Tsujikawa M, Tano 
Y. Morphologic changes in acute central serous chorioretinopathy 
evaluated by fourier-domain optical coherence tomography. 
Ophthalmology. 2008;115(9):1494-1500.e15002. doi:10.1016/j.
ophtha.2008.01.021

13.	 Ahlers C, Geitzenauer W, Stock G, Golbaz I, Schmidt-Erfurth U, 
Prünte C. Alterations of intraretinal layers in acute central serous 
chorioretinopathy. Acta Ophthalmol. 2009;87(5):511-516. doi:10.1111/
j.1755-3768.2008.01468.x

14.	 Matsumoto H, Sato T, Kishi S. Outer nuclear layer thickness at 
the fovea determines visual outcomes in resolved central serous 
chorioretinopathy. Am J Ophthalmol. 2009;148(1):105-10.e1. 
doi:10.1016/j.ajo.2009.01.018

15.	 Iida T, Yannuzzi LA, Spaide RF, Borodoker N, Carvalho CA, 
Negrao S. Cystoid macular degeneration in chronic central serous 
chorioretinopathy. Retina. 2003;23(1):1-138. doi:10.1097/00006982-
200302000-00001

16.	 Landa G, Barnett JA, Garcia PM, Tai KW, Rosen RB. Quantitative and 
qualitative spectral domain optical coherence tomography analysis of 
subretinal deposits in patients with acute central serous retinopathy. 
Ophthalmologica. 2013;230(2):62-68. doi:10.1159/000350231

17.	 Maruko I, Iida T, Ojima A, Sekiryu T. Subretinal dot-like precipitates 
and yellow material in central serous chorioretinopathy. Retina. 
2011;31(4):759-765. doi:10.1097/IAE.0b013e3181fbce8e

18.	 von Rückmann A, Fitzke FW, Fan J, Halfyard A, Bird AC. Abnormalities 
of fundus autofluorescence in central serous retinopathy. Am J 
Ophthalmol. 2002;133(6):780-786. doi:10.1016/s0002-9394(02)01428-9

19.	 Prünte C, Flammer J. Choroidal capillary and venous congestion in 
central serous chorioretinopathy. Am J Ophthalmol. 1996;121(1):26-34. 
doi:10.1016/s0002-9394(14)70531-8

20.	 Iida T, Kishi S, Hagimura N, Shimizu K. Persistent and bilateral 
choroidal vascular abnormalities in central serous chorioretinopathy. 
Retina. 1999;19(6):508-512. doi:10.1097/00006982-199911000-00005

21.	 Kitaya N, Nagaoka T, Hikichi T, et al. Features of abnormal choroidal 
circulation in central serous chorioretinopathy. Br J Ophthalmol. 
2003;87(6):709-712. doi:10.1136/bjo.87.6.709

22.	 Sharma T, Shah N, Rao M, et al. Visual outcome after discontinuation 
of corticosteroids in atypical severe central serous chorioretinopathy. 
Ophthalmology. 2004;111(9):1708-1714. doi:10.1016/j.ophtha.2004.03.025

23.	 Yannuzzi LA. Central serous chorioretinopathy: a personal perspective. 
Am J Ophthalmol. 2010;149(3):361-363. doi:10.1016/j.ajo.2009.11.017

24.	 Nicholson B, Noble J, Forooghian F, Meyerle C. Central serous 
chorioretinopathy: update on pathophysiology and treatment. Surv 
Ophthalmol. 2013;58(2):103-126. doi:10.1016/j.survophthal.2012.07.004

25.	 Lim JW, Kang SW, Kim YT, Chung SE, Lee SW. Comparative study 
of patients with central serous chorioretinopathy undergoing focal 
laser photocoagulation or photodynamic therapy. Br J Ophthalmol. 
2011;95(4):514-517. doi:10.1136/bjo.2010.182121

26.	 Robertson DM, Ilstrup D. Direct, indirect, and sham laser 
photocoagulation in the management of central serous 
chorioretinopathy. Am J Ophthalmol. 1983;95(4):457-466. 
doi:10.1016/0002-9394(83)90265-9

27.	 Maruko I, Iida T, Sugano Y, Ojima A, Ogasawara M, Spaide RF. 
Subfoveal choroidal thickness after treatment of central serous 
chorioretinopathy. Ophthalmology. 2010;117(9):1792-1799. doi:10.1016/j.
ophtha.2010.01.023

28.	 Peyman GA, Bok D. Peroxidase diffusion in the normal and laser-
coagulated primate retina. Invest Ophthalmol. 1972;11(1):35-45.

29.	 Ficker L, Vafidis G, While A, Leaver P. Long-term follow-up of a 
prospective trial of argon laser photocoagulation in the treatment 
of central serous retinopathy. Br J Ophthalmol. 1988;72(11):829-834. 
doi:10.1136/bjo.72.11.829

30.	 Samy CN, Gragoudas ES. Laser photocoagulation treatment of central 
serous chorioretinopathy. Int Ophthalmol Clin. 1994;34(3):109-119. 
doi:10.1097/00004397-199403430-00012

31.	 Robertson DM, Ilstrup D. Direct, indirect, and sham laser 
photocoagulation in the management of central serous 
chorioretinopathy. Am J Ophthalmol. 1983;95(4):457-466. 
doi:10.1016/0002-9394(83)90265-9

32.	 Tarantola RM, Law JC, Recchia FM, Sternberg P Jr, Agarwal A. 
Photodynamic therapy as treatment of chronic idiopathic central 
serous chorioretinopathy. Lasers Surg Med. 2008;40(10):671-675. 
doi:10.1002/lsm.20720

33.	 Chan WM, Lai TY, Lai RY, Liu DT, Lam DS. Half-dose verteporfin 
photodynamic therapy for acute central serous chorioretinopathy: 
one-year results of a randomized controlled trial. Ophthalmology. 
2008;115(10):1756-1765. doi:10.1016/j.ophtha.2008.04.014

34.	 Dang Y, Sun X, Xu Y, et al. Subfoveal choroidal thickness after 
photodynamic therapy in patients with acute idiopathic central serous 
chorioretinopathy. Ther Clin Risk Manag. 2014;10:37-43. doi:10.2147/
TCRM.S54213



44

J Compr Surg. 2023;1(2):40-44 Horozoğlu Ceran et al.

Tuğce Horozoğlu Ceran
Dr. Tuğçe Horozoğlu Ceran is graduated from Hacettepe University Faculty of Medicine 
(English) in 2017. She completed her residency in ophthalmology between 2018-2022 at the 
Health Sciences University Ulucanlar Eye Training and Research Hospital. In 2022, she received 
the title of FEBO with the first degree in the European Board of Ophthalmology (EBO) exam. 
She started to work as an ophthalmologist in the Health Sciences University Ankara Dışkapı 
Yıldırım Beyazıt Training and Research Hospital.

35.	 Reibaldi M, Cardascia N, Longo A, et al. Standard-fluence versus 
low-fluence photodynamic therapy in chronic central serous 
chorioretinopathy: a nonrandomized clinical trial. Am J Ophthalmol. 
2010;149(2):307-315.e2. doi:10.1016/j.ajo.2009.08.026

36.	 Uetani R, Ito Y, Oiwa K, Ishikawa K, Terasaki H. Half-dose vs 
one-third-dose photodynamic therapy for chronic central serous 
chorioretinopathy. Eye (Lond). 2012;26(5):640-649. doi:10.1038/
eye.2012.66

37.	 Ober MD, Yannuzzi LA, Do DV, et al. Photodynamic therapy for 
focal retinal pigment epithelial leaks secondary to central serous 
chorioretinopathy. Ophthalmology. 2005;112(12):2088-2094. 
doi:10.1016/j.ophtha.2005.06.026

38.	 Yannuzzi LA, Slakter JS, Gross NE, et al. Indocyanine green 
angiography-guided photodynamic therapy for treatment of chronic 
central serous chorioretinopathy: a pilot study. Retina. 2003;23(3):288-
298. doi:10.1097/00006982-200306000-00002

39.	 Inoue R, Sawa M, Tsujikawa M, Gomi F. Association between the 
efficacy of photodynamic therapy and indocyanine green angiography 
findings for central serous chorioretinopathy. Am J Ophthalmol. 
2010;149(3):441-6.e62. doi:10.1016/j.ajo.2009.10.011

40.	 Lim JW, Kang SW, Kim YT, Chung SE, Lee SW. Comparative study 
of patients with central serous chorioretinopathy undergoing focal 
laser photocoagulation or photodynamic therapy. Br J Ophthalmol. 
2011;95(4):514-517. doi:10.1136/bjo.2010.182121

41.	 Behnia M, Khabazkhoob M, Aliakbari S, Abadi AE, Hashemi H, 
Pourvahidi P. Improvement in visual acuity and contrast sensitivity 
in patients with central serous chorioretinopathy after macular 
subthreshold laser therapy. Retina. 2013;33(2):324-328. doi:10.1097/
IAE.0b013e3182670fa3

42.	 Brancato R, Pratesi R, Leoni G, Trabucchi G, Vanni U. Histopathology 
of diode and argon laser lesions in rabbit retina. A comparative study. 
Invest Ophthalmol Vis Sci. 1989;30(7):1504-1510.

43.	 Lanzetta P, Furlan F, Morgante L, Veritti D, Bandello F. Nonvisible 
subthreshold micropulse diode laser (810 nm) treatment of 
central serous chorioretinopathy. A pilot study. Eur J Ophthalmol. 
2008;18(6):934-940. doi:10.1177/112067210801800613

44.	 Gupta B, Elagouz M, McHugh D, Chong V, Sivaprasad S. Micropulse 
diode laser photocoagulation for central serous chorio-retinopathy. 
Clin Exp Ophthalmol. 2009;37(8):801-805. doi:10.1111/j.1442-
9071.2009.02157.x

45.	 Çıtırık M. Nondamaging retinal laser therapy in recurrent 
diabetic macular edema after antiVEGF injections. Turk J Med Sci. 
2021;51(5):2616-2620. doi:10.3906/sag-2007-304

46.	 Ilhan C, Citirik M, Özdemir M. Non-damaging retinal laser therapy in 
chronic central serous chorioretinopathy. Int Ophthalmol. 2023;10.1007/
s10792-023-02691-5. doi:10.1007/s10792-023-02691-5

47.	 Elsner H, Pörksen E, Klatt C, et al. Selective retina therapy in 
patients with central serous chorioretinopathy. Graefes Arch Clin Exp 
Ophthalmol. 2006;244(12):1638-1645. doi:10.1007/s00417-006-0368-5

48.	 Klatt C, Elsner H, Pörksen E, et al. Selektive Retina-Therapie 
bei Retinopathia centralis serosa mit Pigmentepithelabhebung. 
Ophthalmologe. 2006;103(10):850-855. doi:10.1007/s00347-006-1415-7

49.	 Chung YR, Seo EJ, Lew HM, Lee KH. Lack of positive effect of 
intravitreal bevacizumab in central serous chorioretinopathy: meta-
analysis and review. Eye (Lond). 2013;27(12):1339-1346. doi:10.1038/
eye.2013.236

50.	 Lim JW, Kim MU, Shin MC. Aqueous humor and plasma levels of 
vascular endothelial growth factor and interleukin-8 in patients 
with central serous chorioretinopathy. Retina. 2010;30(9):1465-1471. 
doi:10.1097/IAE.0b013e3181d8e7fe

51.	 Lim JW, Kim MU. The efficacy of intravitreal bevacizumab for 
idiopathic central serous chorioretinopathy. Graefes Arch Clin Exp 
Ophthalmol. 2011;249(7):969-974. doi:10.1007/s00417-010-1581-9

52.	 Chan WM, Lai TY, Liu DT, Lam DS. Intravitreal bevacizumab 
(avastin) for choroidal neovascularization secondary to central serous 
chorioretinopathy, secondary to punctate inner choroidopathy, or of 
idiopathic origin. Am J Ophthalmol. 2007;143(6):977-983. doi:10.1016/j.
ajo.2007.02.039

53.	 Artunay O, Yuzbasioglu E, Rasier R, Sengul A, Bahcecioglu H. 
Intravitreal bevacizumab in treatment of idiopathic persistent central 
serous chorioretinopathy: a prospective, controlled clinical study. Curr 
Eye Res. 2010;35(2):91-98. doi:10.3109/02713680903428306

54.	 Lim JW, Ryu SJ, Shin MC. The effect of intravitreal bevacizumab 
in patients with acute central serous chorioretinopathy. Korean J 
Ophthalmol. 2010;24(3):155-158. doi:10.3341/kjo.2010.24.3.155

55.	 Wang M, Munch IC, Hasler PW, Prünte C, Larsen M. Central serous 
chorioretinopathy. Acta Ophthalmol. 2008;86(2):126-145. doi:10.1111/
j.1600-0420.2007.00889.x

56.	 Wilkinson-Berka JL, Tan G, Jaworski K, Harbig J, Miller AG. 
Identification of a retinal aldosterone system and the protective effects of 
mineralocorticoid receptor antagonism on retinal vascular pathology. 
Circ Res. 2009;104(1):124-133. doi:10.1161/CIRCRESAHA.108.176008

57.	 Bousquet E, Beydoun T, Zhao M, Hassan L, Offret O, Behar-
Cohen F. Mineralocorticoid receptor antagonism in the treatment 
of chronic central serous chorioretinopathy: a pilot study. Retina. 
2013;33(10):2096-2102. doi:10.1097/IAE.0b013e318297a07a

58.	 Herold TR, Prause K, Wolf A, Mayer WJ, Ulbig MW. Spironolactone 
in the treatment of central serous chorioretinopathy - a case series. 
Graefes Arch Clin Exp Ophthalmol. 2014;252(12):1985-1991. doi:10.1007/
s00417-014-2780-6

59.	 Gonzalez C. Décollements séreux rétiniens. Intérêt de l’acétazolamide 
[Serous retinal detachment. Value of acetazolamide]. J Fr Ophtalmol. 
1992;15(10):529-536.

60.	 Pikkel J, Beiran I, Ophir A, Miller B. Acetazolamide for central serous 
retinopathy. Ophthalmology. 2002;109(9):1723-1725. doi:10.1016/s0161-
6420(02)01157-0

61.	 Avci R, Deutman AF. Die Behandlung der zentralen serösen 
Choroidopathie mit dem Betarezeptorenblocker Metoprolol (Vorläufige 
Ergebnisse) [Treatment of central serous choroidopathy with the 
beta receptor blocker metoprolol (preliminary results)]. Klin Monbl 
Augenheilkd. 1993;202(3):199-205. doi:10.1055/s-2008-1045583

62.	 Tatham A, Macfarlane A. The use of propranolol to treat central serous 
chorioretinopathy: an evaluation by serial OCT. J Ocul Pharmacol Ther. 
2006;22(2):145-149. doi:10.1089/jop.2006.22.145

63.	 Fabianová J, Porubská M, Cepilová Z. Centrálna serózna 
chorioretinopatia--liecba betablokátormi [Central serous 
chorioretinopathy--treatment with beta blockers]. Cesk Slov Oftalmol. 
1998;54(6):401-404.

64.	 Chrapek O, Spacková K, Rehák J. Lécba centrální serózní 
chorioretinopatie betablokátory [Treatment of central serous 
chorioretinopathy with beta blockers]. Cesk Slov Oftalmol. 
2002;58(6):382-386.


