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Abstract
Purpose: To study seasonal and monthly variation in Central Serous Chorioretinopathy (CSC) and its possible association with choroidal thickness 
among Chinese population.

Methods: The single centered research reviewed 362 CSC cases, and the differences in seasonal and monthly variations were analyzed using one-way 
ANOVA. Subfoveal choroidal thickness was measured using enhanced depth imaging optical coherence tomography, and the association between 
CSC number and choroidal thickness were analyzed using Spearmen rank correlation.

Results: The highest number of CSC cases was seen in spring (n=104), while the lowest was seen in winter (n=75). The monthly prevalence of CSC 
was high in April (n=38), and low in February (n=16). There was significant difference among monthly distribution (p<0.001), but the difference 
of seasonal variation was insignificant (p=0.65). Furthermore, the monthly choroidal thickness was associated with the monthly variation of CSC 
number, and a positive correlation was found between these two parameters (R2=0.651, p=0.022).

Conclusions: The prevalence of CSC development showed monthly variation, which was highest in April and lowest in February. Corresponding to the 
monthly variation, the seasonal prevalence of CSC was high in spring and low in winter. The fluctuation of choroidal thickness under environmental 
conditions might be a contributing factor to the seasonal and monthly variation of CSC cases.
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Introduction
Central Serous Chorioretinopathy (CSC) is a macular condition 

wherein there is a build-up of fluid under the retina, mainly due to the 
Retinal Pigment Epithelium (RPE) barrier breakdown and choroidal 
congestion [1]. Patients who suffer from CSC often report blurred 
vision, image distortion, a dark area or spot in the central visual field 
[2]. This condition can be classified either as acute or chronic with 
the former having duration of less than three months. Men between 
their 20’s and 60’s are at a higher risk of developing this condition over 
other age groups [2]. Other risk factors that predispose a patient from 
developing CSC are: insomnia, use of steroids, autoimmune disease, 
type A personality, work shift, sleep apnea, and hypertension [3].

Although the pathogenesis of CSC is not fully understood, the 
increased choroidal thickness has been widely reported in CSC eyes 
[4], therefore, CSC is also defined as one of the pachychoroidal diseases 
[5,6]. Most of the CSC cases were unilateral but choroidal thickening 
was widely reported both in affected and fellow eyes, indicating the 
contribution of systemic factors on choroidal thickening and CSC 

development. In the current study, we investigate whether a seasonal 
and monthly variation of CSC cases exists in Chinese population and 
the possible correlation of CSC incidence with choroidal thickness 
under different environmental conditions.

Materials and Methods
We retrospectively reviewed the medical records of 362 CSC 

patients who attended the department of ophthalmology at tenth 
people’s hospital, Shanghai from the year of 2012 to 2019. Patients 
who were diagnosed with CSC in the absence of other fundus 
abnormalities were included. Those with other fundal conditions 
such as, sub-retinal blood, optic nerve head pathology, or any other 
evidences of retinal or choroidal diseases were excluded. The CSC 
patients with a history of corticosteroid treatment or in pregnancy 
state were also excluded. This study was conducted according to the 
tenets of the Declaration of Helsinki, and approved by the institutional 
review board of Shanghai Tenth People’s Hospital.

At the initial examination, each patient underwent a comprehensive 
ophthalmic examination including the measurement of their Best-
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corrected Visual Acuity (BCVA), slit-lamp biomicroscopy, intraocular 
pressure, fundus photography and enhanced depth Imaging-optical 
Coherence Tomography (OCT, Cirrus high-definition 5000). Central 
choroidal thickness was defined as the average thickness from 
Bruch membrane to the outside of choroid on the fovea. The final 
diagnosis was proved by the examinations of Fundus Fluorescein 
Angiography (FFA) Combined with Indocyanine Green Angiography 
(ICGA). In each follow-up visit, patients underwent a comprehensive 
ophthalmologic examination including the measurements of BCVA, 
fundus photography, and choroidal thickness.

To investigate the seasonal and monthly variation in patients with 
CSC, we counted the number of patients per month (for monthly 
distribution of CSC cases) and per season (for seasonal distributions). 
A year was divided into 4 seasons by defining spring as March, April 
and May, summer as June, July and August, autumn as September, 
October and November, winter as December, January and February. To 
explore the possible relationship between CSC number and choroidal 
thickness, the monthly choroidal thickness was measured, and the 
correlation was furtherly analyzed using Spearmen rank correlation.

Statistical Analysis
The statistical analysis was performed with the Statistical Package 

for the Social Sciences (SPSS). Differences of seasonal or monthly 
variation were tested by One-way ANOVA. The association between 
CSC number and choroidal thickness was acquired using Spearmen 
rank correlation. Values were presented as the mean ± standard 
deviation, the criterion significance was assessed at P<0.05 level.

Results
Basic information

A total of 410 eyes from 290 male and 72 females were included in 
this study. CSC was diagnosed based on the presence of sub-retinal 
fluid and increased choroidal thickness on OCT images, leaks from 
RPE on FFA and choroidal capillary dilation on ICGA.

There were 314 patients with unilateral CSC and 48 patients with 
bilateral CSC. Average age of all the CSC patients was 48.7 ± 10.2y, 
with an older age in bilateral CSC patients (53.4 ± 9.1y). The detailed 
information of CSC numbers in each year is shown in table 1. The 
highest number of CSC cases was seen in spring (n=104), and the 
lowest in winter (n=75). However, the difference among the four 
seasons was insignificant (p=0.65, Figure 1).

In terms of the monthly number, the highest number of CSC cases 
was seen in April (n=38, Figure 2), and lowest in February (n=16, 

Figure 1: Seasonal distribution of CSC cases. The number of CSC cases 
was 104 in spring, 86 in summer, 97 in autumn and 75 in winter.

 

Figure 2: Monthly distribution of CSC cases. The highest number of 
CSC cases was seen in April (n=38). There were three troughs (arrows) 
in the curve, which was the lowest in February within winter (n=16), 
June within summer (n=20), October within autumn (n=26). And the 
numbers of CSC cases were generally high in spring (dotted rectangle).

 

Year M F Age(Ave) Unilateral Age(Ave) Bilateral Age(Ave)

2012 30 8 48.3+9.8 31 46.6+10.3 7 54.1+4.2

2013 16 4 51.6+7.9 16 49.9+7.9 4 57.8+4.5

2014 37 11 50.8+10.3 41 49+8.5 7 66.3+10.6

2015 39 10 47.6+10.2 48 47.7+10.3 1 41

2016 52 9 46.8+9.6 57 46.9+9.6 4 47.8+10.4

2017 54 14 48.3+10.7 56 48.3+11.1 12 50.5+9.4

2018 31 6 48.3+9.9 27 46.5+9.8 10 52.9+7.5

2019 31 10 49.9+11.1 38 49.9+11.5 3 53+8.5

Table 1: Basic information of central serous chorioretinopathy patients in present study.

M: Male, F: Female, Ave: Average
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Figure 2). Base on the trend to increase or decrease, there were three 
troughs in the curve, which was February in winter, June in summer 
and October in autumn respectively. However, the monthly number of 
CSC cases was generally high in spring (Figure 2).

In terms of the choroidal measurement, the spearman rank 
correlation revealed a positive correlation between monthly CSC 
number and choroidal thickness (R2=0.651, p=0.022; Figure 3). 
When it comes to the seasonal pattern, the measurements were 
consistent with the seasonal variation of CSC numbers, which was 
highest in spring (426.63 ± 19.86 µm), followed by autumn (388.53 
± 37.23 µm) and winter (387.90 ± 35.75 µm), and the lowest was 
found in summer (377.27 ± 7.54 µm) (Figure 3). Similarly, the 
difference of choroidal thickness among seasons was insignificant 
(p=0.176). In spite of this, the minimum choroid thickness was 
found in the month with the less number of CSC cases in each 
season, which was 362.6 µm in February, 383.5 µm in June and 348.6 
µm in October (Table 2).

Figure 4 shows a CSC eye of a 28-year-old male with a complaint of 
blur vision in right eye for two days. Retinal detachment was detected 
within macular area, where RPE detachment and thickened choroidal 
thickness were found. The diagnosis of CSC was proved by FFA 
showing the classic “smokestack” leakage in middle phase.

Discussion
The current study investigated 362 Chinese patients with the 

diagnosis of CSC who undergone comprehensive fundus examinations. 
The aim is to shed light on the seasonal and monthly variation of CSC 
patients in Chinese population. The study was carried out in Shanghai 
city located in eastern China with the characteristics of four distinctive 
seasons.

Our study revealed a seasonal variation of CSC cases, which 
was highest in spring (n=104) and lowest in winter (n=75). But the 
difference among the four seasons was insignificant (p=0.65, Figure 1). 
Nonetheless, the monthly variation was statistically different among 

Figure 3: Seasonal distribution of choroidal thickness and correlation with CSC numbers. The thickest choroid were found in spring (426.63 ± 19.86 
um), and the thinnest in summer (371.27 ± 7.54 um). Spearman rank correlation revealed a positive correlation between CSC number and choroidal 
thickness (R=0.651, p=0.022).

 

Spring Summer Autumn Winter

Year M A M J J A S O N D J F

2012 5 2 5 4 3 1 4 5 6 2 1 0

2013 0 6 0 1 4 3 2 1 1 1 1 0

2014 3 4 2 1 4 7 8 5 9 2 0 2

2015 2 6 6 1 5 2 4 1 3 9 11 1

2016 12 6 3 3 10 2 5 5 4 1 3 5

2017 6 7 6 8 4 9 7 2 8 8 3 1

2018 2 5 3 1 2 5 3 4 2 3 5 1

2019 4 2 7 1 3 2 3 2 2 4 5 6

Total 34 38 32 20 35 31 36 25 35 30 29 16

CT(um) 442.9 404.5 435.5 383.5 371.2 378.3 425.3 346.8 394.7 428.8 376.2 362.6

Table 2: Monthly distributions of central serous chorioretinopathy cases and Choroidal Thickness (CT) at foveal center.
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twelve months, which was highest in April and lowest in February. The 
distributed pattern was consistent with the results from the only two 
previous papers that were highest in March among Japanese people 
[7], and April among American people [8].

In addition to the widely recognized factors leading to CSC, we 
looked into allergen as a possible trigger to the development of CSC, 
giving rise to the assumption that there might be higher incidence of 
CSC in specific season or months when allergens are mostly present 
[9,10]. The significant effect of climatic change on some allergic 
diseases have been investigated [11,12], which tended to rise at the 
shift of pollen seasons, mainly in warmer springs and later frosts. 
Consistent with the study, our results showed distributed peaks of CSC 
number in spring and autumn. Thus the seasonal variation of certain 
environmental allergens was proposed to be a factor influencing CSC 
occurrence.

Furthermore, another finding was the variation of monthly 
choroidal thickness that was closely related to the numbers of CSC 
cases. Choroidal vessels dilation is considered as the pathological 
factor resulting in RPE dysfunction and sub retinal fluid leakage in 
CSC [13,14]. The diurnal changes of the choroidal thickness have been 
reported [15,16], however there were no investigations of monthly 
variation of the choroid in normal eyes. Nevertheless, the influence of 
allergic sensitivity on increased choroidal thickness has been reported 

[17], the results in current study also suggested that the changes of 
choroidal thickness under different seasonal conditions might be the 
one of the key factors that induces the development of CSC.

Another index that influences the variation of monthly and seasonal 
CSC incidence was the light absorption. As the most of light energy is 
absorbed by RPE resulting in the increase of choroidal thickness within 
sub-macular area [18]. Studies about the diurnal variation of choroidal 
thickness revealed that sub-macular choroid positively correlated with 
the daily time exposed to bright light [19,20]. This hypothesis could 
well explain the difference of CSC incidence among countries with 
varying climate conditions. However our study revealed the thinnest 
choroidal thickness and lowest CSC cases in summer when the light 
exposure is longest. Thus we considered the influence of seasons shift 
on choroidal thickness or CSC cases was much more prominent than 
bright light.

Since our results supported the idea that CSC incidence varies 
among different months and seasons, which was choroidal thickness 
related, the investigation about the seasonal and monthly variation of 
choroidal thickness in normal subjects was needed.

Conclusions
We retrospectively investigated the monthly and seasonal 

prevalence of CSC that the highest monthly number was seen in April 

Figure 4: An example of CSC eye from a 28-year-old male. A: Color fundus photograph demonstrates the serous retinal detachment with white 
exudative spots (black arrows) underling the detached retina. B: Fluorescein angiography shows “smokestack” leakage of dye (dotted circle) in the 
middle phase. C: Macular OCT reveals serous retinal detachment and RPE detachment (dotted circle) corresponding to the leakage spot on FFA. 
Central choroidal thickness was increased with a thickness of 455 um, and the outside boundary (yellow arrow) could be seen on OCT image.
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and the peaks of seasonal number were found in spring and autumn. 
We also revealed a similar variation of choroidal thickness among 
different months and seasons, which was positively correlated with 
CSC numbers. So the variation of CSC cases was related to the monthly 
changes of choroid thickness under different climate conditions.
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