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PURPOSE: To report the disease pattern, progression and imaging characteristics in eyes with bilateral central serous
chorioretinopathy (CSCR).
METHODS: This was a retrospective case review of bilateral CSCR patients with active disease in at least one eye. Multimodal
imaging including fundus photography, fundus autofluorescence, optical coherence tomography (OCT), fluorescein and
indocyanine angiography (FA/ICGA) was done at baseline and follow-up visits. Disease classification was done using recently
described classification criteria. The degree of asymmetry in the disease distribution pattern at baseline and disease progression
during follow-up visit with a minimum duration of 12 months was studied.
RESULTS: Among 103 CSCR patients, 36 patients (34.95%) with mean age of 53.6 ± 10.5 years had bilateral CSCR at baseline. Five
patients (13.9%) had asymmetrical disease i.e. simple in one eye and complex in fellow eye. The remaining 31 patients had
symmetric disease (simple, 2; complex 29). Mean duration of follow up was 17.58 ± 13.84 months. There was no significant
difference between both eye parameters at last follow up (best corrected visual acuity, BCVA; central macular thickness, CMT; and
subfoveal choroidal thickness, SFCT) (all p > 0.05). At last follow up, 22 eyes (2 simple and 20 complex) remained active whereas
none of the eyes converted from simple to complex CSCR.
CONCLUSION: Bilateral disease was more commonly seen with complex CSCR in contrast to simple CSCR. Moreover, disease
distribution in complex CSCR had symmetric pattern if bilateral disease was present. None of the simple CSCR eyes converted to
complex type.
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BACKGROUND
Central serous chorioretinopathy (CSCR) is a commonly encoun-
tered chorioretinal disease in clinical practice [1]. It usually
manifests as unilateral neurosensory detachment with or without
pigment epithelial detachment without any intraocular inflamma-
tion. However, CSCR can also present with a variety of manifesta-
tions with bilateral presentation such as chronic or atypical CSCR
and masquerade as other chorioretinal disorders [2–4].
The recent knowledge in CSCR especially related to choroidal

vascular hyperpermeability in uninvolved fellow eyes suggest
bilateral, diffuse vascular changes [1]. Previous reports support this
observation with 27–40% of CSCR cases showing bilateral involve-
ment either concurrently or during subsequent follow up [1, 5, 6].
Quantifiable parameters such as choroidal thickness and vascularity
index are also increased in fellow eyes of CSCR [7, 8]. Moreover,
terminologies like pachychoroid morphology and pachychoroid
pigment epitheliopathy (PPE) described for eyes with unilateral

CSCR eyes with retinal pigment epithelium (RPE) changes in fellow
eye also are suggestive of subclinical disease [7–10].
Common chorioretinal disorders such as age-related macular

degeneration (AMD), and diabetic macular oedema (DMO) also
show bilateral involvement with almost similar progression in
both eyes over long term [11–14]. Whether the course of illness in
CSCR follows asymmetrical pattern in both eyes or each eye
behaves independent of fellow eye has not been elucidated in
detail. Our group has recently proposed a new classification of
CSCR incorporating terminologies such as simple and complex
CSCR [15]. Moreover, other variables useful in predicting the visual
and anatomical outcomes such as persistent disease, macular
neovascularization (MNV), outer retinal changes, foveal involve-
ment or presence of any atypical features i.e. bullous exudative
fluid have been included in this classification [15]. We evaluated
eyes with bilateral disease using this classification including both
major disease subtypes (simple and complex) and report the
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presentation and disease outcomes in eyes with bilateral, active
CSCR at 1 year follow up [15].

METHODS
This was a multicentric, retrospective case review and included patients with
bilateral CSCR with disease activity in at least one eye during the study period
from January 2019 to December 2020. Active CSCR was defined as presence
of subretinal fluid (SRF), and/or leakage on fluorescein angiography. Only
eyes with good quality multimodal imaging were included for analysis.
Institutional review board approval was obtained at each centre. This work
was conducted in accordance with the tenets described in declaration of
Helsinki. A written, informed consent was obtained from each patient.
CSCR was classified according to (i) the traditional classification as acute

i.e. SRF ≤ 3 months or chronic and (ii) our recently proposed multimodal
imaging based classification as simple or complex CSCR along with
subcategorization (persistence, outer retinal atrophy (ORA), foveal
involvement and MNV) [15]. In brief, simple CSCR was defined as area of
RPE changes ≤2-disc area whereas >2-disc area or multifocal CSCR was
classified as complex. The area of involvement was defined based on the
multimodal imaging predominantly fundus autofluorescence. Further-
more, both subtypes were subdivided in primary (first known episode),
recurrent (active disease with history or signs of previous episodes) and
resolved (no disease activity with absence of SRF). Persistent disease
included eyes with ≥6 months of SRF. Outer retinal atrophy (ORA) [thinning
of outer nuclear layer (ONL) or ellipsoid zone (EZ) and external limiting
membrane (ELM) disruption], MNV and involvement of fovea (with SRF/
PED/ORA) were also included in the description. This was defined based on
rarefaction or loss of ONL/EZ/ELM within central 1000 µm of line scan
passing through fovea. Atypical variants such as bullous exudative retinal
detachment and RPE tear was also accomodated [15]. Two masked
observers classified CSCR based on new CSCR classification. The degree of
concordance was later calculated using the kappa coefficient.
Relevant ocular and systemic history (including treatment history) was

obtained. Patient with history of focal laser photocoagulation, photo-
dynamic therapy (PDT), anti-vascular endothelial growth factors (VEGF)
within 3 months from baseline visit were excluded from the study. Patients
with PPE with no obvious CSCR changes were also excluded. Moreover,
patients with another ocular comorbidity i.e. diabetic retinopathy,
glaucoma, uveitis, vitreoretinal surgeries or any media opacities precluding
fundus view were also not considered for the study.
Patients were followed up at 3, 6 and 12 months or as per the treating

physician. The minimum duration of follow-up visits was 12 months. Best
corrected visual acuity (BCVA) was assessed at both baseline and follow-up
visits using Snellen chart. BCVA was later converted to logarithm of
minimum angle of resolution (logMAR) for further analysis.
Multimodal imaging including fundus photography, autofluorescence,

optical coherence tomography (OCT), fluorescein angiography and
indocyanine angiography was performed at baseline and follow-up visits
as per the discretion of the treating physician. OCT measurements
included central macular thickness (CMT) and subfoveal choroidal
thickness (SFCT). CMT was defined as distance between internal limiting
membrane and RPE within central 1 mm of macula. SFCT was defined as
the linear distance of outer border of RPE and choroidoscleral interface at
the subfoveal level. The degree of symmetry based on the subtype of
disease at baseline and final visit was studied. Changes in BCVA, CMT, SFCT
were compared in right and left eye separately through last visit.

Statistical analysis
Statistical analysis was done using Statistical Package for the Social Sciences
(SPSS, version 23, IBM, Armonk, NY, USA). Data were presented as mean ±
standard deviation (SD). Normality of the data was determined using
Shapiro–Wilk test. The linear mixed effects model with random intercept was
used to compare the parameters including change in BCVA, CMT and SFCT at
baseline and follow-up visits (3, 6 and 12 months and last follow up) in the
entire cohort as well as compare right eye with left eye. Random intercept
was used to adjust for inter-eye correlation and was same for both eyes of
same patient. P value ≤ 0.05 was considered statistically significant.

RESULTS
A total of 103 CSCR patients were initially evaluated among which
36 patients (34.95%) met the inclusion criteria were included in

the final analysis. Mean age of study patients was 53.6 ± 10.5
years. Mean duration of disease was 39 ± 50 months. Thirty-eight
eyes among these 72 eyes (52.8%) were treatment naïve and
remaining eyes (47.2%) received either monotherapy or a
combination of focal laser, PDT or anti vascular endothelial
growth factors (anti-VEGF) agents at least 3 months prior to the
inclusion (Table 1).
At the baseline, a total of 19 eyes (26.4%) (10 right and 9 left)

had presence of acute CSCR. Similarly, 53 eyes (73.6%) (26 right
and 27 left) had chronic CSCR. On the other hand, 9 eyes were
classified as simple CSCR (6, right and 3, left) whereas
remaining 63 eyes were designated as complex CSCR (30,
right and 33, left) as shown in Table 1. Two patients (5.5%) had
simple CSCR in both eyes at baseline whereas 29 patients
(80.5%) showed complex CSCR bilaterally at baseline. Remain-
ing 5 (13.9%) patients had asymmetrical disease i.e. simple,
and complex disease in either eye. Mean duration of follow
up of the entire cohort was 17.58 ± 13.84 months. On
evaluation of the interobserver agreement between the two

Table 1. shows the demographic and baseline classification pattern of
bilateral CSCR eyes.

Demographics n (patients= 36; eyes= 72)

Age (years) 53.6 ± 10.5

Gender 33 males; 3
females

Duration of disease
(months)

39 ± 50

History of smoking 2

History of steroid intake 1

Hypertension 8

Past treatment history

Focal laser 12

Micropulse laser 4

Photodynamic therapy 6

Anti VEGF agents 2

Baseline classification Overall
(72 eyes)

Right
eyes (36)

Left
eyes (36)

Old: Acute/Chronic 19/53 10/26 9/27

Recent: Simple/
Complex

9/63 6/30 3/33

Simple CSCR 9 6 3

Primary 2 1 1

Recurrent 4 2 2

Resolved 3 3 0

Complex CSCR 63 30 33

Primary 13 8 5

Recurrent 22 9 13

Resolved 28 13 15

Persistent (SRF >
6 months)

16 9 7

Outer retinal atrophy 57 28 29

Choroidal
neovascularization

9 5 4

Foveal involvement 52 25 27

CSCR central serous chorioretinopathy, VEGF vascular endothelial growth
factor, SRF subretinal fluid.
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masked observers who classified the disease as per new
CSCR classification, a high concordance rate was obtained
(kappa= 0.91).
Overall, BCVA in the entire cohort improved from 0.45 ± 0.39 at

baseline to 0.34 ± 0.36 logMAR at last follow up (p= 0.48). CMT
improved from 367.8 ± 204.3 to 269.1 ± 125.1 µm (p= 0.01)
whereas SFCT improved from 392.7 ± 142.9 to 324.0 ± 107.6 µm
(p= 0.02) at last follow up visit (Table 2). Analysis of right eye
(change in BCVA, p= 0.23; CMT, p= 0.12 and SFCT, p < 0.01) and
left eye (change in BCVA, p= 0.36; CMT, p= 0.002 and SFCT, p=
0.01) was also done as shown in Table 2. There was no statistically
significant difference between the parameters of two eyes
through the last follow up (change in BCVA, p= 0.35; CMT, p=
0.96; SFCT, p= 0.44).
Among the 36 patients, 31 (86.1%) had active CSCR in one eye

whereas remaining 5 patients (13.9%) had bilateral active CSCR at
baseline. Out of 9 simple CSCR eyes at baseline (2 primary, 4
recurrent and 3 resolved), 7 eyes showed resolution (simple,
resolved), and 2 eyes remained simple, recurrent CSCR (Table 3). A
total of 63 eyes showed complex CSCR at baseline (13 primary, 22
recurrent and 28 resolved). At the last follow-up visit, 20 eyes
remained recurrent (11 right, 9 left) and remaining 43 showed
resolution of disease (19 right, 24 left). Twenty-two eyes remained
active at last follow up (2 simple and 20 complex). None of the
eyes with simple CSCR turned into complex over the follow up
(Table 3).

At the last follow up, 18 eyes had persistent disease (SRF
lasting ≥ 6 months). Three patients had bilateral persistent disease,
whereas 12 eyes had asymmetrical i.e. resolved in one and
persistent disease in fellow eye. A total of 21 eyes of 15 patients
were treated with one session of PDT (12 right, 9 left) following
which all except 6 eyes showed non-resolution. Nineteen eyes
of 16 patients were treated with focal laser or micropulse
laser photocoagulation. (11 right and 8 left eye). Nine patients
received tablet eplerenone for a period of 3–4 months. Rest of the
patients also received a combination of treatment including anti
VEGF injections (48 injections). Representative cases are shown as
Figs. 1 and 2.

DISCUSSION
We analysed eyes with bilateral CSCR and reclassified them
using our recent classification as simple and complex CSCR. A
total of 36 patients (34.95%) among 103 patients had bilateral
disease suggestive of the fact that ~1/3rd of all CSCR is
bilateral. Among these 36 patients, 5 (13.9%) showed active
disease bilaterally at baseline. Majority of the eyes (87.5%)
were classified as complex CSCR disease while only 12.5% eye
were classified as simple CSCR. This suggest that complex
disease is usually bilateral whereas simple disease shows a
unilateral predisposition.
Most patients (58.3%) showed asymmetrical disease i.e. active

disease in one eye with fellow eye developing disease activity
during subsequent visits. However, there was no significant
difference in quantitative parameters i.e. BCVA, CMT, SFCT
suggestive of the fact that course of illness in both eyes may
not be different to a large extent. Although there were limited
number of simple CSCR cases, none of them showed conversion
to complex CSCR over a mean follow up of 17.58 ± 13.84 months.
There are multiple chorioretinal disorders showing bilateral

distribution pattern such as AMD, DMO [11–14]. On similar lines,
complex CSCR in one eye may have a bearing on the fellow eye
leading to development of complex CSCR. It is currently unknown
whether simple and complex are part of a disease continuum (i.e.
simple CSCR can progress to complex CSCR) or separate diseases.
Though no genetic transmission pattern has been conclusively
proven, prior research has provided some evidence of genetic
association such as complement factor H and a possible role of
non-genetic factors in progression towards either acute or chronic
CSCR [1, 16].

Table 2. Shows the changes in best corrected visual acuity (BCVA), OCT parameters and follow up changes in disease classification among eyes with
bilateral CSCR.

Overall Baseline 3 months 6 months 12 months Last follow up p value

BCVA 0.45 ± 0.39 0.41 ± 0.39 0.36 ± 0.44 0.41 ± 0.41 0.34 ± 0.36 0.48

CMT (µm) 367.8 ± 204.3 332.0 ± 231.5 281.3 ± 154.2 355.8 ± 199.7 269.1 ± 125.1 0.01

SFCT (µm) 392.7 ± 142.9 341.5 ± 112.0 296.8 ± 43.6 294.8 ± 51.4 324.0 ± 107.6 0.02

Right eye

BCVA 0.45 ± 0.40 0.32 ± 0.26 0.42 ± 0.29 0.32 ± 0.30 0.34 ± 0.27 0.23

CMT (µm) 428.6 ± 236.2 428.2 ± 289.2 344.0 ± 195.1 433.2 ± 249.5 329.6 ± 144.8 0.12

SFCT (µm) 422.2 ± 138.6 368.7 ± 110.1 305.3 ± 54.8 316.2 ± 41.0 350.3 ± 109.6 <0.01

Left eye

BCVA 0.44 ± 0.39 0.48 ± 0.46 0.3 ± 0.6 0.48 ± 0.48 0.34 ± 0.44 0.36

CMT (µm) 313.1 ± 163.8 249.6 ± 142.5 218.5 ± 83.4 289.6 ± 129.6 215.2 ± 77.5 0.002

SFCT (µm) 366.1 ± 148.7 318.3 ± 116.8 288.3 ± 35.2 276.2 ± 55.2 300.7 ± 106.5 0.01

logMAR logarithm of minimum angle of resolution, CMT central macular thickness, SFCT subfoveal choroidal thickness.
Statistically significant p ≤ 0.05 values are in bold.

Table 3. Distribution pattern of simple and complex central serous
chorioretinopathy (CSCR) during baseline and last follow-up visit.

Classification Total Right eye Left eye

Baseline Final Baseline Final

Simple CSCR 9 6 6 3 3

Primary 2 1 0 1 0

Recurrent 4 2 1 2 1

Resolved 3 3 5 0 2

Complex CSCR 63 30 30 33 33

Primary 13 8 0 5 0

Recurrent 22 9 11 13 9

Resolved 28 13 19 15 24
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This study has few limitations especially related to the smaller
sample size in acute/simple CSCR cases. Patients were not
treatment naïve which may have played a role in asymmetricity
and natural history of the disease. Moreover, mean duration of
disease was 39 months which is relatively shorter. We did not
evaluate other risk factors and their relationship with simple or
complex disease. Multiple treatment modalities were used based
on the discretion of treating physician which could have added an
inherent bias. Treatment modalities may have effect on the
natural course of disease. The efficacy of eplerenone in CSCR is not
universally accepted and has been refuted in recent publications
[17]. We have used our novel classification system. The basis of
this classification was rectifying the discrepancies of the previous
classification and adding multiple descriptors to add to provide
adequate information about disease course and its prognosis.
In conclusion, complex CSCR have a higher preponderance of

bilateral distribution whereas simple CSCR tends to be unilaterally
distributed. Moreover, majority of complex CSCR show higher
degree of symmetricity if bilateral disease is present. This
information adds to further understand of their pathogenesis. A
longer follow up will be useful in understanding the long-term
changes. Moreover, further advanced imaging will help to
understand subtle changes in fellow eyes of CSCR.

SUMMARY

What was known before

● Central serous chorioretinopathy (CSCR) is known to occur
bilaterally in a third of patients.

● Our recent classification defined simple (RPE changes ≤ 2-
disc area) and complex CSCR (RPE changes > 2-disc area
or multifocal) based on the area of extent of RPE
involvement.

What this study adds

● Bilateral disease is more commonly seen with complex CSCR
in contrast to simple CSCR. If present, bilateral disease is
symmetrical (with respect to disease subtypes) in complex
CSCR cases.

● The conversion rate of simple to complex CSCR over minimum
of 12 months (mean duration 39 months) is low.

DATA AVAILABILITY
Available upon request.

CODE AVAILABILITY
Available upon request.

Fig. 1 Multimodal imaging of a case of bilateral, recurrent complex CSCR at baseline and 3 years follow up visit. Fundus autofluorescence
(FAF) of right (A) and left eye (D) shows multiple hyperautofluorescent areas with few interspersed hypoautofluorescent areas (left > right;
more than 2DD, multifocal in both eyes) at the posterior pole. Optical coherence tomography (OCT) of right eye superior to fovea showed
pocket of subretinal and intraretinal fluid (SRF/ IRF) (B) whereas foveal scan showed rarefaction of ellipsoid zone and no SRF (not shown). At 3
years follow up, post focal laser photocoagulation and one session of photodynamic therapy (PDT), there was persistent, shallow SRF superior
to fovea (C). Subfoveal area showed no SRF at last follow up (not shown). OCT of left eye showed pockets of SRF subfoveally and nasal to fovea
with shallow pigment epithelial detachment (PED) (E). Post focal laser and PDT, there was resolution of SRF with loss of outer retinal layers at 3
years follow up (F). Baseline diagnosis was recurrent, complex CSCR in both eyes whereas the final diagnosis was recurrent, complex
(persistent) CSCR and resolved, complex CSCR in right and left eye, respectively.
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Fig. 2 Multimodal imaging of a case of resolved, complex and primary, complex CSCR in right and left eye respectively. Fundus
autofluorescence (FAF) of right (A) and left eye (C) shows hyper-autofluorescence inferior to fovea and disc (more than 2DD, multifocal) in
right eye and perifoveal hyperfluorescence expending temporal to fovea (more than 2DD) corresponding to subretinal fluid (SRF) pocket in
left eye. OCT of right eye (B) showed focal areas of outer retinal layers loss suggestive of previous episodes of CSCR. Fovea showed normal
inner and outer retinal layers. OCT of left eye (D) showed large pocket of SRF involving fovea with serous pigment epithelial detachment. A
diagnosis of resolved, complex CSCR and primary, complex CSCR was made.
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