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Abstract 
Background: To study the levels of endogenous cortisolin patients with Central Serous Chorioretinopathy 

(CSCR). 

Methods:This was a Case control Study which included patients of CSCR presenting to the Eye OPD at a 

Tertiary care centre in Western India. Serum cortisol levels were evaluated in 30 such patients and compared 

with 30 age and sex matched controlswho were on oral steroids. 

Results:The mean(SD) of the 8 am serum cortisol values at presentation in the patients with CSCR was 23.15 

(10.34)µg/dl while in controls was 13.05 (0.05)μg/dl, revealing statistically significant higher cortisol values in 

CSCR patients (p<0.001).The mean (SD) of the 8 am serum cortisol values in the cases with CSCR at follow up 

after 12 weeks reduced to 20.53(6.59) µg/dl. This difference was statistically significant (p=0.007). The mean 

cortisol levels were found to be higher in bilateral cases compared to unilateral cases, and in cases with 

multifocal leaks as compared to ones with single focus of leak, however these differences were not statistically 

significant.   

Conclusions:Significantly higher levels of serum cortisol are seen in patients with CSCR.       
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I. Introduction 
Central serous chorioretinopathy (CSCR) is a condition with multi-factorial etiology and is 

characterized by serous neurosensory detachment (NSD) of the retina at the posterior pole, most widely 

hypothesised to be the result of choroidal hyperpermeability with resultant defects in retinal pigment epithelium 

(RPE). This condition was well described by Von Graefe in 1866
1
 while the definition, clinical picture and 

coinage of term 'Central serous retinopathy' was given by George Bennet in 1955.
2
 It is a poorly understood 

disorder and has been reported as the fourth most common non-surgical retinopathy
3
 which typically affects 

middle aged men who present with acute onset blurring of vision with metamorphopsia, micropsia and central 

scotoma.
4
 

Classic or Acute CSCR is frequently self-limiting with spontaneous resolution within 3-4 months and a 

favourable visual prognosis in 90-95 % cases.
5
 The chronic form which was earlier termed as 'diffuse retinal 

epitheliopathy'
6
 is characterized by diffuse decompensation of RPE,

7
 irregular RPE detachments (PEDs) and a 

duration longer than 5 years.
8
 

The widespread choroidal circulatory abnormality which is central to the pathophysiology of CSCR is 

thought to stem from various mechanisms.
9
 A myriad of psychological associations have been described in 

literature including the observation of definite association with 'Type-A' personality pattern by 

Yannuzi,
10

psychotropic medication use, depression, stress and narcissistic personality.
11,12,13

 Pregnancy,
14

 

hypertension, obstructive sleep apnoea,
15

 smoking, alcohol consumption, allergic respiratory diseases
11

 and 

Helicobacter pyroli infection
16

 have been reported as independent risk factors.  

Positive association with causation of CSCR have been studied and reported with exogenous as well as 

endogenous corticosteroids. However, the exact mechanism which might elucidate this association is yet to be 

confirmed. One explanation could be the corticosteroid induced alteration of RPE standing potential and choroid 

metabolic functions leading to reduced RPE fluid absorption.
17

Another explanation could be corticosteroid 

induced increase in adrenergic sensitivity and resultant susceptibility of catecholamine receptorsto 

sympathetically mediated vasoconstriction.
18
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Precipitation of CSCR has been reported after administration of exogenous corticosteroids through 

different routes, most prominently after systemic administration.
19

Garg et al found increased levels of 

endogenous cortisol in patients with CSCR.
20 

A limited number of studies in the Indian population have evaluated endogenous cortisol levels in 

patients with CSCR.Furthermore, to our knowledge, no studies have compared the impact of endogenous with 

exogenous steroids on the causation of CSCR. Therefore, this study was undertaken to investigate serum cortisol 

levels in patients with CSCR and controls on oral steroids. Establishing an association between endogenous 

cortisol level and the risk of CSCR may pave the path for interventions that may prevent or treat this visually 

debilitating condition among young population. 

 

II. Material and Methods 
The general study design was a case control, non interventional study which was conducted at a tertiary 

care teaching hospital between July 2011 and July 2013.Thirty patients with CSCR who presented to the Eye 

OPD were included in the study. 

Inclusion criteria were:20–50 years of age, documentation of characteristic leak on fluorescein 

angiography, and presentation within 2 weeks of onset of symptoms.  

Exclusion criteria were: Patients receiving any topical or systemic steroids, with any history of ocular 

surgery or trauma to eye 2 weeks prior to entering the study, obesity with body mass index (BMI) more than 

30Kg/m
2
, alcohol or substance abuse or dependence, patients with psychiatric disorder requiring therapy. Thirty 

age and sex matched patients on oral steroids (Tab Prednisolone 1 mg/kg day) of more than 4 weeks duration for 

any systemic disease and with no ocular findings were included as controls. 

The enrolled patients in the study were then subjected to detailed ocular examination in the form of 

best corrected visual acuity on Snellen’s chart, Slit lamp biomicroscopic evaluation of the anterior 

segment,dilated fundus examination with direct ophthalmoscopy, slit lamp biomicroscopy with 78 & 90 D lens 

and by indirect ophthalmoscopy; and Intra Ocular Pressure by Applanation tonometry.The diagnosis of CSCR 

was based on clinical findings, Optical coherence tomography (OCT) macula and Fundus fluorescein 

angiography(FFA). The cases were defined as localized NSD caused by one or several discrete isolated leaks at 

the level of the RPE, which were termed “focal leaks” in case of single and multifocal in case of two or more 

leaks. These leaks typically were quite evident during FFA.
11

 

For serum cortisol estimation, 3 ml of venous blood sample was obtained at 8 am after overnight 

fasting and the sample was analyzedusing radioimmunoassay.The normal range of fasting plasma cortisol 

morning 8 am sample was taken as 05-27 µg/dl.
21 

The study was approved by the Institutional ethical committee and informed written consent was taken 

from all patients. All patients were subsequently followed up at 04, 08 and after 12 weeks, with detailed ocular 

evaluation on each visit. After 12 weeks the serum cortisol levels were repeated and OCT for the macular 

thickness was performed for all cases. 

The results were presented as mean + standard deviation. Statistical analyses were conducted using 

SPSS (IBM, version 25). Serum cortisol levels were compared between CSCR patients and controls with 

independent sample t-test. P values < 0.05 were considered statistically significant 

 

III. Results 
The study group comprised of 36 eyes of 30 cases with CSCR, of whom 26 (86.7 %) were males and 

04 (13.3 %) were females. The control group had 20 (66.7 %) males and 10 (33.3 %) females. The mean age 

was 39.3 + 8.3 years in patients with CSCR and 35.8 + 7.6 years in controls, which was not significantly 

different. On presentation 6 (20 %) patients had bilateral CSCR while 24 (80 %)had unilateral CSCR. Out of the 

36 eyes with CSCR, 34 (94.4 %) had inkblot pattern and 02 (5.6 %)had smokestack type of leak on Fundus 

Fluorescein Angiography (FFA).The percentage of smokestack type of leak in this study was less than the 

expected incidence of 10-15 %.
22

 

24 (66.7 %) eyes had multifocal leaks and 12 (33.3 %) eyes had single focus of leakage. This high 

proportion of multifocal leaks was a surprising finding as classic CSCR rarely presents with two or more leaks.  

The mean+ SD of the 8 am serum cortisol values in the patients with CSCR was 23.15 + 10.34 µg/dl 

and in controls was13.05 +0.05 μg/dl, revealing statistically significant higher cortisol values in CSCR patients 

(unpaired ttest, p<0.001). Figure 1 depicts the comparison of cortisol levels between cases and controls. 
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Figure 1 Comparison of serum cortisol levels between cases and controls 

 
 

The mean + SD of the 8 am serum cortisol values at presentation in the cases with CSCR was 23.15+ 

10.34 µg/dl and at follow up after 12 weeks was 20.53+6.59 µg/dl.This difference was statistically significant 

(paired t test, p=0.007). The mean + SD of the 8 am serum cortisol values at presentation in the controls was 

13.05 +0.05 μg/dl and at follow up after 12 weeks was 12.28+ 6.7 µg/dl.This difference was not statistically 

significant (paired t test, p=0.08). 

The mean central macular thickness (CMT) on OCT was higher in cases with multifocal leaks (305.42 

µm) than in cases with single focus of leak (275.75 µm), though this difference was not statistically different. 

The overall mean CMT was 295.52 µm at presentation and 236.03 µm on 12 weeks follow up, indicating 

statistically significant reduction (paired ttest, p< 0.001).  

The mean+ SD of the 8 am serum cortisol values was higher in patients with multifocal leaks(24.71 + 

11.45µg/dl) than in the patients with single focus of leak (20.82 + 7.26 µg/dl ). However, this difference was not 

statistically significant. 
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Figure 2 Representative image showing series of fundus photographs with bilateral multifocal leaks 

 
 

Similarly, the mean+ SD of the 8 am serum cortisol values was higher in patients with bilateral CSCR(26.34 + 

13.47 µg/dl) than in the patients with unilateral CSCR (22.35 + 8.9 µg/dl). This difference was also not 

statistically significant. Table 1 summarizes the distribution of cortisol levels in different CSCR varieties and 

controls.  

 

Table no 1 Summary of distribution of serum cortisol values among different comparison groups of CSCR 

(Normal range 05-27 µg/dl
21

) 
 Comparison groups P value 

Cases(at presentation) Controls(at presentation)  

Mean (SD) serum cortisol level 

(µg/dl) 

23.15(10.34) 13.05(0.05) < 0.001 

(Statistically significant) 

Number within normal limits  20 (66.7 %) 30 (100 %) 

Number above normal limits 10 (33.3 %) 0 (0 %) 

  

 Cases (at presentation) Cases (at 12 week follow-up)  

Mean (SD) serum cortisol level 
(µg/dl) 

23.15(10.34) 20.53 (6.59) 0.007 
(Statistically significant) 

Number within normal limits  20 (66.7 %) 22 (73.3 %) 

Number above normal limits 10 (33.3 %) 8 ( 26.7 %) 

  

 Controls (at presentation) Controls (at 12 week follow-up)  

Mean (SD) serum cortisol level 
(µg/dl) 

13.05(0.05) 12.28(6.7) 0.08 
(Statistically not 

significant) Number within normal limits  30 (100 %) 30 (100 %) 

Number above normal limits 0 (0 %) 0 (0 %) 

  

 Cases with Multifocal leaks(at 

presentation) 

Cases with single focus of 

leak(at presentation) 

 

Mean (SD) serum cortisol level 

(µg/dl) 

24.71( 11.45) 20.82(7.26) 0.16 

(Statistically not 
significant) Number within normal limits  12 (66.7 %) 8 (66.7 %) 

Number above normal limits 6 (33.3 %) 4 (33.3 %) 

  

 Bilateral cases Unilateral cases  

Mean (SD) serum cortisol level 26.34(13.47) 22.35(8.9) 0.2 
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(µg/dl) (Statistically not 
significant) Number within normal limits  4 (66.7 %) 16 (66.7 %) 

Number above normal limits 2 (33.3 %) 8 (33.3 %) 

  

 

IV. Discussion 
The exact etiology of CSCR has always eluded clinicians and researchers in spite of existence of 

extensive published literature. One particular area of interest has been the endogenous corticosteroids and their 

possible role in the causative mechanism. This interest stemmed from the potential association of the well-

established risk factors like male gender, Type A personality, psychological stress and pregnancywith steroid 

hormone dysregulation.
23

 

Zakir et al evaluated 23 cases of idiopathic CSCR and age-matched controls for levels of cortisol and 

testosterone. They found mean 8 am serum cortisol levels to be significantly higher in the cases as compared to 

the controls.
24

Garg et al reported higher values of 8 am, 11 pm and 24 hour urine cortisol in their sample of 30 

patients with CSCR as compared to controls.
20

Schellevis et al most recently concluded in their study evaluating 

steroid hormone levels in active CSCR that there was an alteration in steroid hormone balance in cases of 

CSCR.
25 

A meta-analysis of 5 studies published between March 1994 and December 2009 also concluded that 

the 8 am serum cortisol levels and 24 hour urine steroid levels were higher in patients with CSCR compared to 

controls.
26 

In concordance with the above-mentioned studies, our study demonstrated a positive association 

between serum cortisol levels and CSCR. We reported a significantly higher levels of serum cortisol in patients 

with CSCR compared to the age-matched controls who were on oral steroids (p < 0.001). In addition, we 

documented a reduction in the serum cortisol levels on 12-week follow-up compared to the levels on 

presentation, which was statistically significant.  

We also tried to evaluate any possible correlation between the cortisol levels and the occurrence of 

multifocal leakage on FFA and while the mean levels were higher in cases with multifocal leaks (24.71 + 

11.45µg/dl) than in cases with single focus of leak (20.82 + 7.26 µg/dl), the difference was not found to be 

statistically significant. Similarly, the cortisol levels were higher in bilateral cases (26.34 + 13.47 µg/dl) 

compared to unilateral cases (22.35 + 8.9 µg/dl), butthis difference was not statistically significant. The controls 

in our study were age-matched individuals with no ocular findings, who were on oral steroids for more than 4 

weeks for systemic condition.This aspect of the study serves to highlight a possible greater role of endogenous 

steroids compared to exogenous steroids in the causation of CSCR.A surprising observation was that two-thirds 

of the eyes had two or more points of leakage on FFA, as classic CSCR usually presents with single leakage 

site. 

A number of hypotheses have been put forth regarding the mechanism by which corticosteroids 

contribute to the pathogenesis of CSCR. Firstly, by virtue of its anti-fibroblastic activity and inhibition of 

extracellular matrix synthesis, cortisol may lead to direct damage to RPE cells or the outer blood-retinal barrier 

formed by RPE tight junctions and may affect the reparative function of the RPE layer as well.
27

Secondly, 

choroidal hyperpermeability leading to increased tissue hydrostatic pressure, formation of PEDs and subsequent 

leakage of fluid into subretinal space, may be induced by capillary fragility as a result of cortisol excess. 

Moreover, corticosteroid induced immune-suppression may make the individual susceptible to infection, which 

may in turn affect the RPE function.
28

 

One of the limitations of the study was that the serum cortisol levels were evaluated at presentation, 

which might have differed from the levels at actual onset of symptoms. Another limitation was the sample size. 

 

V. Conclusion 
Our study demonstrates higher levels of serum cortisol in a significant percentage of the patients of 

CSCR providing additional evidence in favour of possible role of endogenous steroids in the pathogenesis of 

CSCR. Mean serum cortisol levels were higher in bilateral cases (as compared to unilateral) and cases with 

multifocal leaks (as compared to cases with single focus of leak), however the difference was not statistically 

significant. We also found that the cortisol levels had reduced significantly 12 weeks after presentation, with a 

possible implication ofan episodic spike in cortisol levels rather than persistently high levels. In conclusion, this 

study strengthens the existing belief that endogenous steroids play an important role in the pathogenesis of 

CSCR.  
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