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Morphologic Changes in Acute Central Serous Chorioretinopathy
Using Spectral Domain Optical Coherence Tomography

Hyung Chan Kim, Won Bin Cho, Hyewon Chung

Department of Ophthalmology, Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, Korea

Purpose: To investigate morphologic changes of acute central serous chorioretinopathy (CSC) using spectral
domain optical coherence tomography (SD-OCT) and confocal scanning laser ophthalmoscopy.

Methods: This retrospective study included 63 eyes of 63 patients with unilateral acute CSC. All patients under-
went simultaneous SD-OCT and fluorescein angiography examination using Spectralis HRA+OCT.

Results: The external limiting membrane could be seen on SD-OCT, although the junction between photore-
ceptor inner and outer segments (IS/OS) was not detected in all eyes with retinal detachment (RD). However,
IS/OS became visible after resolution of serous RD in 51 eyes (81.0%). SD-OCT images at the leakage sites
showed a bump of retinal pigment epithelium (RPE) in in 47 cases (68.1%) and pigment epithelial detachment
(PED) in 22 of 69 leakage sites (31.9%). In 14 of 69 leakage sites (20.3%), highly reflective areas suggesting
fibrinous exudate were observed in the subretinal space. In nine leakage sites (13.0%), sagging or dipping of
the posterior retinal layer was seen. Abnormal RPE changes such as RPE bump and PED were observed in

12 of 22 fellow eyes (54.5%).

Conclusions: A variety of morphologic changes could be identified on SD-OCT, and those findings may con-
tribute more information to our understanding of the pathophysiology of CSC.

Key Words: Central serous chorioretinopathy, Fluorescein angiography, Indocyanine green angiography,
Leakage site, Spectral domain optical coherence tomography

Central serous chorioretinopathy (CSC) is characterized
by idiopathic detachment of the neurosensory retina in the
macular area, secondary to one or more retinal pigment
epithelium (RPE) leakage points on fluorescein angiog-
raphy (FA). The ocular manifestations in CSC have been
thought to arise primarily from an abnormality of the RPE
[1].

With indocyanine green angiography (ICGA), multifocal
areas of choroidal vascular hyperpermeability in patients
with CSC have been reported [2]. It has been shown that
the leakage area at the level of RPE on FA was contiguous
with the areas of choroidal vascular hyperpermeability on
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ICGA [2]. Some areas of choroidal hyperpermeability on
ICGA were not associated with active fluorescein leaks
on FA. Focal areas of ICGA hyperfluorescence were also
noted in clinically asymptomatic fellow eyes [3]. There-
fore, exudative changes within the choroid are considered
to be the primary event in the disease, and the subsequent
changes at the RPE allow the fluid to enter the subretinal
space, resulting in neurosensory retinal detachment (RD).
These hypotheses are based on FA and ICGA findings;
however, the precise morphologic correlations have not yet
been elucidated.

Optical coherence tomography (OCT) is a noninvasive
technique for the cross-sectional imaging of the retina.
Previous reports using OCT showed various features of
CSC, including neurosensory RD, pigment epithelial de-
tachment (PED), fibrinous exudates, and cystic changes
within the retina. Recently, spectral domain OCT (SD-
OCT) was introduced for advanced imaging that reduces
acquisition time and allows for high resolution imaging of
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macular microstructures [4-9]. SD-OCT allows for the im-
proved visualization of retinal structures, especially photo-
receptor cell layers. Using Spectralis HRA+OCT (Heidel-
berg Engineering, Heidelberg, Germany), a combination of
OCT and confocal scanning laser ophthalmoscopy (cSLO)
in one instrument offers a number of subsequent advan-
tages, including an exact correlation of the topographic
architecture of the retina, which offers new insights into
the pathogenesis and morphological alterations of various
retinal diseases [10].

We investigated the microstructural changes of the
retina, RPE, and leakage sites detected on FA in acute uni-
lateral CSC using Spectralis HRA+OCT. We also studied
their changes after resolution of subretinal fluid (SRF) with
or without treatment.

Materials and Methods

We retrospectively investigated 63 eyes of 63 patients
(47 men and 16 women) with first episode unilateral acute
CSC from October 2008 to September 2009 at Konkuk
University Medical Center. The average age of the patients
was 44.7 + 8.4 years (Table 1). All patients had undergone a
complete ophthalmic examination, including measurement
of best-corrected visual acuity (BCVA) using the Snellen
visual acuity chart converted to logarithm of the mini-
mum angle of resolution (logMAR) visual acuity, slit-lamp
biomicroscopy with a noncontact fundus lens (SuperField
lens; Volk Optical Inc., Mentor, OH, USA), and fundus
photography with Topcon IMAGEnet Digital System and
SD-OCT examination. SD-OCT imaging was performed

Table 1. Characteristics of the affected eyes and the fellow

eyes
Variable Value
No. of eyes 63
Age (yr) 447+84
Sex (men / women) 47/ 16
Follow-up period (mon) 47+2.1
Baseline examination
BCVA (logMAR) 0.21+0.25
Foveal thickness (pm) 528.8 £154.6
Final examination after resolution
BCVA (logMAR) 0.04+0.07 (p<0.001)
Foveal thickness (pm) 233.9+273  (p<0.001)
Fellow eyes
BCVA (logMAR) 0.01£0.03 (p<0.001)
Foveal thickness (1m) 2569+234  (p=0.028)"

BCVA = best-corrected visual acuity; logMAR = logarithm of the
minimum angle of resolution.

"Difference between baseline exam and final exam in the affected
eyes (paired r-test); 'Difference between final exam in the affected
eyes and the fellow eyes (Student’s 7-test).

348

with the Spectralis HRA+OCT according to the manu-
facturer’s guidelines using linear and volume scanning,.
Retinal thickness was defined as the distance between the
internal limiting membrane and Bruch’s membrane us-
ing the computer-based caliper measurement tool in the
Spectralis HRA+OCT system, and foveal thickness (FT)
was calculated automatically. A dome-shaped protrusion
of RPE with sub-RPE fluid was defined as a PED, and a
small irregular protrusion of RPE without sub-RPE fluid
was defined as an RPE bump. FA was also performed in
all patients using Spectralis HRA+OCT. ICGA was per-
formed on 44 eyes of 22 patients using the Topcon IMA-
GEnet Digital System for better visualization of choroidal
vascular hyperpermeability in the mid or late phase.

Patients were observed without intervention for two
to three months. After this period, focal laser photoco-
agulation in eyes with extrafoveal leakages or half-dose
photodynamic therapy (PDT) in eyes with juxtafoveal or
diffuse leakages was performed for patients for whom the
SRF was not absorbed. Argon laser photocoagulation (spot
size, 150-200 pm; duration, 0.1-0.2 second; power, 100-
150 mW; number of shots, 1-2) was performed at leakage
sites outside the perifoveal capillary network. The half-
dose PDT protocol for CSC was performed using half the
normal dose of verteporfin (Visudyne; Novartis AG, Bu-
lach, Switzerland), 3 mg/m’. Verteporfin was infused over
eight minutes, followed by delivery of laser energy at 689
nm for 10 minutes from the commencement of infusion to
target the area of choroidal dilation and hyperpermeabil-
ity. A total light energy of 50 J/om® was delivered over 83
seconds. Informed consent was obtained from all patients
who underwent laser photocoagulation or PDT treatment.
At 4 to 12 weeks after treatment, follow-up was continued
with Spectralis HRA+OCT imaging with unique referenc-
ing technology which allows for imaging at the exact same
point of the previous leakage site.

Results

At baseline examination, mean BCVA (logMAR) was
0.21 £ 0.25, and mean FT was 528.8 + 154.6 pm. During
a mean follow-up of 4.7 months, 25 patients (39.7%) and
eight patients (12.7%) underwent laser photocoagulation
and half-dose PDT, respectively. The resolution of SRF
was confirmed in 14 and four of those patients after treat-
ment, respectively. At final examination, mean BCVA
(logMAR) was 0.04 £ 0.07, and mean FT was 233.9 + 27.3
um, representing significant changes compared with those
at baseline (p < 0.001). Mean BCVA and FT of the unaf-
fected fellow eye were 0.01 + 0.03 and 256.9 + 23.4 um, re-
spectively. These values were significantly different from
the mean BCVA (p < 0.001) and mean FT (p = 0.028) of
the affected eyes at the final examination (Table 1).

All eyes with neurosensory RD showed slightly reflec-



tive lines in the outer nuclear layer, which was thought to
be the external limiting membrane (ELM). However, the
highly reflective line considered as the junction between
the photoreceptor inner and outer segments (IS/OS) was
not detected. The outer photoreceptor layer of detached
neurosensory retina above the clear subretinal space was
irregularly thickened and granulated (Fig. 1). The IS/OS
was visible after the resolution of serous RD in 51 eyes
(81.0%) and was not visible in 12 eyes (19.0%) (Fig. 2). The
mean BCVA (logMAR) of 51 eyes with visible IS/OS was
0.03 + 0.05, and that of 12 eyes with invisible IS/OS was
0.14 + 0.09. There was a statistically significant difference
between the mean BCVA (logMAR) of eyes with visible
IS/OS and that of eyes with invisible IS/OS (p = 0.03, Stu-
dent’s -test).

After the resolution of serous RD, most of the affected
eyes showed thinner FT than fellow eyes (Fig. 3A). FT ra-
tio, calculated as FT of the affected eye divided by that of
the fellow eye, showed a statistically significant correlation
with BCVA (° = 0.614, p < 0.001, Pearson’s correlation co-
efficient) (Fig. 3B).

RPE abnormalities corresponding to the leakage sites
were demonstrated in 63 of 69 eyes. SD-OCT images of
the leakage sites showed PED in 22 (31.9%) (Fig. 4A) and
a small bump of the RPE layers in 47 of 69 leakage sites
(68.1%) (Fig. 4B). Overall, RPE abnormalities were found
in all 69 leakage sites on SD-OCT (100%).

In 14 of 69 leakage sites (20.3%), a highly reflective area
suggesting fibrinous exudate in the subretinal space was
observed around the leakage site (Fig. 4B). In nine leak-
age sites (13.0%), sagging or dipping of the posterior layer
of the neurosensory retina above the leakage site, which
seemed to arise from the swelling of the outer nuclear layer
due to the traction by fibrinous exudates, was observed (Fig.
4B). A minute defect in the RPE layer within the PED was
observed in one leakage site (1.4%), and that defect corre-
sponded exactly to a leakage site (Fig. 5).

ICGA was performed in 22 eyes, and choroidal vascular
hyperpermeability was observed in all the affected eyes
and 16 asymptomatic fellow eyes (72.7%). Furthermore, 12
fellow eyes (54.5%) showed abnormal RPE changes such
as an RPE bump (Fig. 6A) and PED (Fig. 6B) on SD-OCT.
SD-OCT findings of all the affected and fellow eyes in
acute CSC are summarized in Fig. 7.

Follow-up SD-OCT was available in 17 of 25 eyes with
focal laser treatment, 8 of 8 eyes with half-dose PDT, and
ten eyes that did not receive treatment. The percentage of
complete resolution of SRF in eyes without treatment was
70.0% (7 of 10 eyes), which was higher than that in eyes
with half-dose PDT (50.0%, 4 of 8 eyes). However, focal la-
ser or half-dose PDT was performed in only those patients
whose SRF did not change after two to three months of
observation. Both focal laser and half-dose PDT were ef-
fective for the resolution of SRF and resulted in improved
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Invisible IS/OS junction Visible IS/OS junction

Fig. 1. Optical coherence tomography image of a 55-year-old
woman with central serous chorioretinopathy. External limiting
membrane (ELM) is clearly visible; however, the junction
between photoreceptor inner and outer segments (IS/OS) is
not detected in the detached neurosensory retina. The outer
photoreceptor layer of the detached neurosensory retina above the
clear subretinal space was irregularly thickened and granulated.

Fig. 2. Optical coherence tomography images of a 39-year-
old man (A) and 46-year-old man (B) after resolution of serous
detachment. (A) The junction of photoreceptor inner and outer
segments (IS/OS) is intact and clearly visible. (B) IS/OS is
disrupted and invisible.

vision. Pre- and post-treatment characteristics of the eyes
are summarized in Table 2.

Although IS/OS disruption was found at the extrafo-
veal area in eyes with focal laser treatment (9 of 17 eyes,
52.9%), no IS/OS disruption was detected at the fovea in
eyes with focal laser treatment or half-dose PDT.

Discussion

Although the exact pathophysiology of CSC is not yet
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Fig. 3. (A) Distribution of foveal thickness (FT) of the affected eyes and the fellow eyes after resolution of serous detachment shows that
most of the affected eyes have thinner FT than the fellow eyes. (B) FT ratio, the FT of the affected eye divided by that of the fellow eye,
shows a significant positive correlation with best-corrected visual acuity (BCVA, logarithm of the minimum angle of resolution [logMAR]).
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Fig. 4. Simultaneous imaging of fluorescein angiography and spectral domain optical coherence tomography (SD-OCT) in a 41-year-
old man (A) and a 39-year-old man (B) with acute central serous chorioretinopathy. The horizontal linear scans of the SD-OCT image
corresponding to the leakage sites show (A) pigment epithelial detachments (PED) and (B) retinal dipping above the retinal pigment

epithelium (RPE) protrusion with fibrinous exudates in the subretinal space.

_~ RPE defect
e

Fig. 5. Simultaneous imaging of fluorescein angiography (FA)
and spectral domain optical coherence tomography (SD-OCT) in
a 59-year-old woman with acute central serous chorioretinopathy.
The minute defect in the retinal pigment epithelium (RPE)
layer within the pigment epithelial detachment on SD-OCT
corresponds exactly to a leakage point on FA.

fully understood, the primary pathology is thought to be-
gin with disruption of the choroidal circulation. The RPE
is then decompensated and allows exudate from the cho-
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roidal vasculature to pass into the subretinal space [2,11-
14]. These hypotheses are based on FA and ICGA findings,
and the precise morphologic changes and their correlations
with FA or ICGA have not been clearly elucidated.

The various morphologic changes such as PED, subreti-
nal fibrinous exudates, and retinal cystic changes in eyes
with CSC were reported using conventional time domain
OCT (TD-OCT) [15-18]. However, previous studies could
not define the subtle changes of the retina because of the
insufficient resolution of TD-OCT to distinguish the reti-
nal layers.

With the advent of SD-OCT, the subtle changes of the
outer retinal layers including ELM, photoreceptor layer,
and RPE could be well defined. Recently, secondary
changes of the outer retina in eyes with CSC using SD-
OCT have been reported (Table 3).

In this study, we identified the microstructural morphol-



Fig. 6. Simultaneous imaging of indocyanine green angiography
(ICGA) and spectral domain optical coherence tomography in
asymptomatic fellow eyes. An retinal pigment epithelium bump
(A) and pigment epithelial detachment (B) are observed at the
area of choroidal vascular hyperpermeability on ICGA.

ogy of the detached retina using SD-OCT. The ELM was
clearly visible in the detached retina on SD-OCT; however,
the IS/OS was not detected in all eyes, similar to previ-
ous reports (Table 2). Ojima et al. [7] suggested that CSC
primarily alters the photoreceptor outer segment (OS),
and Fujimoto et al. [19] reported that the thickness of pho-
toreceptor OS increased and the photoreceptor OS was
changed to a granular appearance after several months in
the acute phase, after which the thickness then gradually
decreased. The granular appearance of the OS is thought
to develop through accumulation of the shed OS. After
retinal reattachment, the IS/OS gradually becomes clear,
which implies normalization of the assembly of the photo-
receptor OS by restored phagocytosis of shed discs of the
photoreceptors by the RPE [20]. In our study, we identified
these same morphologic changes on SD-OCT during the
follow-up period.

The majority of patients with acute CSC have spontane-
ous resolution of serous RD and have a good visual prog-
nosis. However, prolonged macular detachment may cause
degenerative manifestations in the neurosensory retina,
especially photoreceptor OS, resulting in a poor visual
outcome [20-22]. We performed laser photocoagulation or
half-dose PDT in patients with no changes in SRF during
2 to 3 months of observation.

The percentage of complete resolution of SRF in the
observation group (70.0%, 7 of 10 eyes) was higher than
that in the half-dose PDT group (50.0%, 4 of 8 eyes) and
comparable to that in the focal laser group (82.4%, 14 of
17 eyes). However, either focal laser or half-dose PDT was
applied to patients in whom SRF was not absorbed after
the 2 to 3 month observation period. Thus, the percentage
of complete resolution of SRF in the observation group
was 20.0% (7 of 35 eyes), which was the lowest among the
three groups (Table 2). Complete resolution of SRF was
achieved most frequently by focal laser photocoagulation
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Affected eyes Serous RD ELM visibility [ 100 % |
1S/0S invisibility [ 100 % ]
Bright dots 540 %
Attached 1S/I0S [ 81.0% T19.0 %
Leakage site RPE protrusion 68.1 %
PED 31.9%
Fibrin 20.3%
Dipping 3.0 %
RPE defect
Fellow eyes RPE changes 54.5 %

Fig. 7. The spectral domain optical coherence tomographic
findings of all the affected and fellow eyes in our study. RD =
retinal detachment; ELM = external limiting membrane; IS/OS
= inner and outer segments; RPE = retinal pigment epithelium;
PED = pigment epithelial detachment.

(82.4%). The treatment group, the focal laser group plus
the half-dose PDT group, had better results regarding com-
plete resolution of SRF than the observation group (18 of
25 eyes, 72% vs. 7 of 35 eyes, 20%; p < 0.001; chi-square
test).

The complete resolution of SRF in the observation group
occurred in only 20.0% of patients (7 of 35 eyes), although
acute CSC is known to resolve spontaneously in about
80% of patients. The low rate of spontaneous resolution
in our study could be explained by the loss of patients to
follow-up. This study included 63 eyes of 63 patients with
acute CSC at baseline. However, 28 patients did not return
to the clinic after their first visits, and it was assumed that
spontaneous resolution of SRF led to the improvement of
symptoms in those patients. If all of those 28 patients are
considered to have had spontaneous resolution, the per-
centage of spontaneous resolution in this study would then
be 55.6% (35 of 63 eyes), which is much higher than the
20% in the observation group.

In addition, no IS/OS disruption in the fovea in eyes with
half-dose PDT or laser photocoagulation treatment was
found. These results suggest that half-dose PDT might be
a safe and effective option for eyes with subfoveal or jux-
tafoveal leakage on FA and hyperpermeability on ICGA.
Most of the affected eyes had thinner FT than fellow eyes
after the resolution of serous RD in this study, and BCVA
at the final visit was higher in patients with a high FT ratio.
This finding suggests that photoreceptors can be damaged
to some degree during the serous RD in CSC, although
other retinal layers might also be affected. Matsumoto et
al. [23] showed that the outer nuclear layer thickness mea-
sured by SD-OCT is positively correlated with the BCVA
in resolved CSC.

Previous studies using TD-OCT have reported on the
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Table 2. Pre- and post-treatment characteristics

Pre-treatment

Post-treatment

No.  Follow-up :
of eyes period (day) _XPE lesion at leakage BCVA FT Complete BCVA FT
Irregular RPE PED (logMAR+SD) (um+SD)  resolution of SRF (logMAR £SD)  (um+ SD)
Focal laser 17 4l6+142 13 4 024+020 4794+1303  14/17 (824%)  009+0.14  2579+518
Half-dose PDT 8  3l5+27 6 2 024+0.19  478.0+93.00 4/8 (500%) 008010  241.3+345
Observation 10 590+202 9 1 024031 5111429  7/35 (200%)  005+£006  290.8 £83.5
p-value 0.005* 0.643' 0.824! 0.603* <0.001° 0.850° 0.299*

RPE = retinal pigment epithelium; PED = pigment epithelial detachment; BCVA = best-corrected visual acuity; logMAR = logarithm of
the minimum angle of resolution; SD = standard deviation; FT = foveal thickness; SRF = subretinal fluid; PDT = photodynamic therapy.
“Duration from the onset of the symptom to complete resolution of SRF or final follow-up; ‘A total of 35 patients include 25 treated pa-
tients whose SRF was not spontaneously resolved despite 2 to 3 months of observation; *Kruskal-Wallis test; *Chi-square test.

Table 3. Reported frequency (%) of spectral domain optical coherence tomography findings in acute central serous chorioretinopa-

thy
Detached retina Resolved retina  Fellow eye
Leakage site
Visible Invisible Visible IRIPE
ELM  IS/OS gﬁ;ﬁ) PED Fibrin Dipping dfigit IS/0S changes
Mitarai et al. 2006 33 63
Ojima et al. 2007 95 100 100 (4/4)
Matsumoto et al. 2008 100 100
Fujimoto et al. 2008 35 61 52 43 13
Shinojima et al. 2010 29 71 62 10
Our study 100 100 68 32 20 13 1 81 55
ELM = external limiting membrane; IS/OS = inner and outer segment; RPE = retinal pigment epithelium; PED = pigment epithelial de-
Eachment.
Rough RPE + PED bump.

morphologic changes of RPE [15-17,24]. However, it was
difficult to confirm that such RPE changes corresponded
precisely to the leakage sites on FA. One of the spectacu-
lar properties of the Spectralis HRA+OCT is the multiple
imaging modalities with an eye tracking system. It has the
ability to perform FA or ICGA simultaneously with SD-
OCT. Therefore, the simultaneous imaging of FA or ICGA
with SD-OCT allows us to identify the configurations of
morphologic RPE changes at the leakage sites in eyes with
CSC. Using Spectralis HR A+OCT, RPE abnormalities cor-
responding to leakage sites were precisely demonstrated in
69 leakage sites of 63 eyes. SD-OCT images of the leakage
sites showed PED in 22 eyes (31.9%) (Fig. 4A) and a small
bump of the RPE layer in 47 of 69 leakage sites (68.1%) (Fig.
4B). In previous reports, PED was found in 61% to 71%
of leakage sites (Table 2). We considered small or atypi-
cal PEDs as RPE abnormalities, explaining why PED was
much lower in our study compared with previous studies.
On the other hand, Shinojima et al. [25] reported a high in-
cidence of PED (71%) also using the Spectralis HRA+OCT.
They suggested that SD-OCT allowed the detection of
small or shallow PEDs, which was not previously possible.
In addition, SD-OCT and c¢SLO enabled us to detect these
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very small PEDs by examining the area in proximity of
the leakage point. Although incidences of PED differed be-
tween the study by Shinojima et al. and the present study,
both studies observed RPE abnormalities (RPE irregular-
ity or PED) in all of the involved eyes.

Montero and Ruiz-Moreno [24] reported that similar
RPE changes, which they described as small RPE bulges,
could be observed with TD-OCT, and they suggested that
those lesions were related to angiographic leakage sites in
35 of 36 eyes with CSC. We identified the same findings in
detail with high precision using the simultaneous imaging
technology of Spectralis HRA+OCT. We speculate that
those changes might indicate a minimal PED or PED with
subpigment epithelial exudates. It is believed that a focal
increase in permeability of the choriocapillaris might be
the primary cause of damage to the overlying RPE in pa-
tients with CSC [2]. Therefore, hydrostatic pressure caused
by hyperpermeability may cause PED or an RPE bump.
RPE abnormalities were found in all 69 leakage sites on
SD-OCT (100%), suggesting that RPE abnormalities such
as PED and RPE bumps at leakage sites are involved in the
pathophysiology of CSC.

Perkins et al. [26] postulated that PEDs in CSC are a



sign of larger areas of compromised RPE. Focal leaks or
defects of the RPE alone do not cause accumulation of
SRF unless diffuse RPE dysfunction is present. In the cur-
rent study, we observed a minute defect of the RPE within
PED, which corresponded precisely to the leakage site
on FA in one eye. The absence of RPE at the leakage site
might be supported by the recent findings of fundus au-
tofluorescence [27]. Eandi et al. [27] observed focal arecas
of hypoautofluorescence corresponding to the site of the
focal RPE leak in acute CSC and suggested that the hy-
poautofluorescence may be blowout of the RPE at or near
the junction of the attached and detached RPE. However,
the hypoautofluorescence corresponding to the leakage site
was not seen in all eyes with CSC, similar to the results in
our study. We found focal areas of hypoautofluorescence
corresponding precisely to the sites of the focal RPE leak-
age on FA in two eyes. A defect is usually too small to
be detected even by SD-OCT or fundus autofluorescence
analysis, although all eyes with acute CSC had a RPE de-
fect at the leakage site.

Abnormal ICGA hyperfluorescence in clinically as-
ymptomatic fellow eyes is well known [3]. In our study,
we found an RPE bump in 12 eyes and PED in 16 asymp-
tomatic fellow eyes with ICG hyperfluorescence. Further-
more, we were not able to find any RPE abnormalities in
the areas without ICG hyperfluorescence. These findings
support the choroidal origin theory of CSC that choroidal
vascular hyperpermeability may cause the RPE defect,
and that exudates escape to the subretinal space through
this defect. The exact pathophysiology of RPE bumps in
the asymptomatic fellow eyes of patients with CSC is not
well defined. However, we speculate that a combination of
choroidal vascular hyperpermeability and impaired RPE
function leads to pooling of fluid in the subRPE space,
which results in RPE bumps. These bumps might represent
a preclinical or subclinical state of the disease. The exact
pathophysiology of RPE bumps remains to be elucidated.
The findings of this study corroborate the belief that CSC
is essentially a bilateral asymmetric disease that causes
morphologic alterations of the RPE in both eyes.

In conclusion, we identified a variety of microstructural
changes using SD-OCT in CSC, and those findings con-
tribute to our understating of the pathophysiology of CSC.
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