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Aim: To evaluate Contrast sensitivity and Colour vision during and 

after resolution of sub retinal fluid in Acute central serous retinopathy 

and their relation with the Visual acuity(VA) and Central macular 

thickness(CMT). 

Methodology: In this prospective observational study from Jan 2017 – 

sep 2017, 35 patients within the age group of 20-50 years were 

included. Patients are then divided into 2 groups depending on time 

taken for absorption of Sub retinal fluid (SRF) .Early resolution 

group(within 3 months)and delayed resolution group(>3 months) ,and 

all the patients included in the study were followed for 6 months.  

Results: In the early resolution group(68.6%) Best corrected visual 

acuity( BCVA) 6/6 attained by 2 months, Contrast sensitivity becomes 

normal by 4.5 months, Colour vision attained normal range by 4 

months .  

In the Delayed resolution group (31.43%), BCVA attained by 6months, 

even in cases with residual SRF. 63.6% cases showed moderate loss of 

contrast sensitivity(CS) and tritanopia even after complete resolution of 

SRF and with normal visual acuity. Persistent SRF cases (3 cases) 

showed severe colour vision loss and moderate CS loss.  

Conclusion: In the early resolution group the recovery  of fine vision 

took  about 1 month after resolution of SRF. In the delayed resolution 

group, the visual acuity showed low rate of improvement, attaining 

normal range by the end of  4
th
 month and 63.6% patients showed 

moderate contrast sensitivity loss even after resolution of SRF and with 

normal visual acuity. 63.63% of cases showed colour vision defect by 

the end of 6th month even after resolution of SRF, and had disturbed 

vision due to loss of colour and contrast sensitivity, necessitating the 

need for measures of early intervention like Laser or medical therapy to 

hasten early resolution of CSC, so that fine vision can be preserved in 

young working age group especially certain professions like drivers and 

pilots. 
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Introduction:- 
Central serous chorioretinopathy(CSC) is a disorder characterised by detachment of the neurosensory retina from the 

underlying retinal pigment epithelium at the posterior pole
(1)

. It is generally seen in 2
nd

 – 3
rd

 decade males 

unilaterally. Rarely bilateral cases are also seen 
(2).

  

 

Patients have varied symptomatic profile , starting from asymptomatic to sudden onset of blurring of vision, 

metamorphopsia, central or paracentral scotoma
(1,2)

 The visual acuity differs among the patients but usually presents 

with hypermetropic refractive error 
(3)

. Visual disturbance still persists in patients even after giving the best 

correction , which highlights the need for the evaluation of the fine vision i.e., contrast sensitivity and colour vision 

in the patients of CSC. 

 

 CSC is a self limiting disorder in most of the cases with spontaneous resolution of subretinal fluid within 3-4 

months
.(1-4).

 Even though the initial visual acuity has been attained by most of these cases, there are still patients with 

disturbance in vision. Many studies evaluated the visual acuity and central macular thickness (CMT) after the 

resolution of subretinal fluid 
.(5)

 but there are limited studies on contrast sensitivity and colour vision during and after 

resolution of SRF in Acute CSC
.(6)

 

 

Methodology:- 
In this prospective observational study conducted at tertiary care hospital, visakhapatnam, from Jan 2017 – sep 

2017, 35 patients presented between jan 2017 – April 2017, within the age group of 20-50 years were included. The 

patients presented  to the OPD  with visual complaints < 3months and  fundus features suggestive of CSC , which 

was confirmed by Fundus fluorescein angiography (FFA).  

 

The patients with other retinal diseases, previous ocular surgery within 6 months, media opacity, fellow eye with 

poor visual acuity, patients who had macular laser treatment were excluded from the study. Informed consent was 

taken.  

 

The Patients were evaluated at baseline and followed up each month. At each visit, the examination included: 

(1)Best corrected visual acuity (BCVA) by Snellens chart and converted  to decimal equivalents, contrast sensitivity 

measured by Pelli Robson chart and colour vision by Ishihara plates (17/17) and Farnsworth D -15 ; (2) 

Measurement of central macular thickness (CMT) by HD- OCT (3) Fluorescein angiography (FA) was performed in 

all patients at baseline and after 3 months in eyes with persistence or recurrence of SRF. 

 

The pattern of the contrast sensitivity, colour vision and BCVA with respect to the central macular thickness(SRF) 

were assessed and data were analysed using statistical tests.All the patients were followed for 6 months. 

 

Results were calculated as mean ± Standard deviation (SD)/median for  age, duration of symptoms, OCT values and 

percentages for gender, laterality, angiographic features and visual outcome. Association of various variables with 

final visual outcome was analysed using Chi square test/Fischer exact test. Paired ‘t’ test was used to compare initial 

and final BCVA, initial and final contrast sensitivity values. A p < 0.05 was considered significant. 

 

Results:- 
In this study, the mean age of the patients is 33.4 years. All the recorded cases are of male gender (100%), with 28 

patients (80%) unilateral presentation and 7 patients(20%) are bilateral. 

 

The fundus fluorescence angiography at the  baseline showed single leaks in 30 cases, two leaks in 4 patients and 

multiple leaks in 1 patient. Ink blot pattern was observed in 25(62.5%) and smoke stack pattern in 15(37.5%).  

 

The patients are grouped into 2 groups based on their time taken for resolution of sub retinal fluid (SRF). 

 

Early resolution group(within 3 months) – 24 patients. 

Delayed resolution group (> 3months) – 11 patients. 
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Chart 1:- shows no. Of cases in each group 

 

Early resolution group: 24 patients:- 

The patients in the early resolution group showed statistically significant improvement of visual acuity in relation 

with the central macular thickness. The visual acuity returned to the 6/6 on Snellens chart. 7 cases showed Pigment 

epithelial detachment within SRF, did not effect the visual acuity after resolution. 

 

All the patients in this group showed gross defect in colour vision at the baseline. At 2 months,21 out of 24 

cases  remained defective, majority of them showed tritanopia, remaining 3 cases had normal colour vision. at the 

end of 3 months, all the 19 cases showed blue colour deficiency, 5 cases showed normal colour vision. Even after 

complete resorption of SRF, 19 out of 24 cases showed colour vision defect.  it took about mean of 1.5 months after 

the resorption of SRF for the colour vision to become normal. 

 

 

The patients had showed significant improvement of contrast sensitivity with the decrease of the Central macular 

thickness(along with SRF). The patients showed severe contrast sensitivity loss at the baseline. The mean CS at the 

base line was 0.35 log units. The CS at the 2 months was 0.90 and at the end of 5 months, the CS returned to 

normal.Even though  these patients had good visual acuity at the end of 2 months, these patients achieved normal 

contrast sensitivity at 4 months. The rate of gaining the contrast sensitivity is more in the first 2 months than in the 

next 3 months. 

 

 
Chart 2:- distribution of CS and VA over 6 months in early resolution group 

 

Delayed resolution group : 11 patients:- 

The patients in the delayed resolution group showed statistically significant improvement of visual acuity in relation 

with the central macular thickness. The visual acuity returned to the 6/6 on Snellens chart at the end of 6 months in 

all the cases, even when there is residual SRF thickness in 3 cases. 

 

All the patients in this group showed defective colour vision at the baseline. At 2 months. patients colour vision 

remained grossly defective. At the end of 4 months, 8 cases showed tritanopia, 3 showed gross defect in colour 

vision. At 6 months, 7 cases showed tritanopia , 3 cases showed gross defective color vision and 1 case showed 

normal vision 
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The patients had showed significant improvement of contrast sensitivity with the decrease of the Central macular 

thickness(along with SRF). The patients showed severe contrast sensitivity loss at the baseline and at 2 months. The 

mean CS at the base line was 0.15 log units. The CS at the 2 months was 0.23log units. The CS at 4 months is 0.88 

log units. The CS at 5 months is 1.27 log units. At the end of 6 months, the mean CS is at 1.55 log units for 7 cases, 

even with complete resorption of SRF and the  remaining 4 cases showed normal CS by 6 months.  The contrast 

sensitivity improvement is slow than the visual acuity and colour vision gain in this group. 

 

 
Chart 3:- distribution of CS and VA over 6 months in delayed resolution group 

 

Comparison of contrast sensitivity between the two groups showed the difference in the gain in contrast sensit ivity 

and also the rate of gain., which is less in delayed resolution group compared to the early group. The visual acuity 

gain also showed significant difference between the two groups. 

 

                
 

 

 

 

Discussion:- 
This study examined the course of contrast sensitivity, colour vision and visual acuity in patients with acute central 

serous chorioretinopathy (onset of symptoms within 10 days - < 1month). The majority of the cases included in the 

study were presented within 10-15 days of onset of the symptoms. These cases were studied up to 6 months in order 

to note the patterns of visual parameters and also to note the recurrences if any. 

 

Majority of the cases (19 of 35) had complete resolution of sub retinal fluid (SRF) within 2 months which is in 

comparison with the previous literature. 11 cases showed persistent SRF at the end of 3 months, these were grouped 

under delayed resolution. The resolution rate is low in delayed group which is spanned between 3-6months. 3 of 35 
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Chart 4:- comparison of contrast sensitivity gain 
between the early resolution group and delayed 
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Chart 5:- comparison of visual acuity gain between the 

early resolution group and delayed resolution group    
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cases showed residual SRF(minimal) at the end of 6 months for which they were subjected to the treatment 

according to the hospital protocol. 

 

Visual acuity:- 

61.3% of patients in the study presented with the central scotoma, with gross central blurring of vision at the 

baseline, which has improved significantly in the first 2 months in 60 %.  This has improved to a 80% by the end of 

4
th
 month. By 6th month there is 97% of visual acuity gain. The visual acuity gain is statistically significant with the 

resolution of the SRF. 

 

In early resolution group, all patients showed total visual acuity gain by the end of 3 months, with 79% showing 6/6 

vision by the end of 2
nd

 month. When compared to this, the delayed resolution group showed a low rate of visual 

acuity gain. 4  out of 11 patients in delayed group showed 6/6 vision at the end of 4
th
 month. At 6 months, all 

patients of the group had 6/6 vision. 3 patients with persistent SRF had near normal vision. 

 

Contrast sensitivity:- 

In the early group, the patients had severe contrast sensitivity loss at the baseline with the mean of 0.35 log units. 

We observed a rapid gain of CS in the first 2 months along with visual acuity. The CS at 2 months is 0.90 log units 

which showed moderate loss of CS. Even though majority of patients had normal visual acuity at this time they still 

had loss of contrast sensitivity. By the end of 3 months all the patients had complete resorption of the SRF, with 6/6 

visual acuity and mean contrast sensitivity of 1.12 log units, showing a slight reduction in CS when compare with 

visual acuity in this group. All the patients in this group showed normal CS by 4
th
 month. 

 

In the delayed group, all the patients had severe loss of CS at the baseline, which had improved with the visual 

acuity upto 4 months. The mean CS at the end of 2 months still showed severe CS loss when compared to the early 

group. The CS started to improve at 4months and gradual gain has noted till 6 months. The gain is slow when 

compared with the visual acuity gain in the same group and with CS gain in the early resolution group. There is a 

moderate CS loss in cases with complete resolution of SRF which is high when compared to early resolution group. 

At the end of 6 months, 50% cases showed moderate loss of CS even with no residual SRF. All the 3 cases with 

persistent SRF, near normal visual acuity  by 6 months showed moderate loss of contrast sensitivity . these 63.6% 

patients in the delayed group were not satisfied with their visual  acuity even if 6/6 on Snellens chart. They still 

complained about the visual disturbance., this study showed similar results of contrast sensitivity loss with other 

studies in literature.
(6,7,8)

 

 

This shows the importance of measuring the contrast sensitivity along with visual acuity at each visit in the patients 

in acute onset of central serous chorioretinopathy.  

 

Color vision:- 

In the present study , all the 35 patients showed gross defective vision at the baseline.  

 

In the early resolution group, at the end of 2 months 87.5% patients had tritanopia, remaining 12.5% cases had 

normal colour vision. At the end of 3 months, 79.16%  showed blue colour deficiency, 28.8% cases showed normal 

colour vision. Even after complete resorption of SRF, 79%  cases showed colour vision defect.  it took about mean 

of 1.5 months after the resorption of SRF for the colour vision to become normal. 

 

In delayed resolution group, all the patients in this group showed defective colour vision at the baseline and at 2 

months. At the end of 4 months, 72.7% cases had improvement in colour vision but still showed tritanopia while 

27.27% showed gross defect in colour vision. At the end of 6 months, 63.63% cases with complete resolution of 

SRF showed tritanopia, remaining cases gained near normal colour vision. The cases with persistent SRF showed 

severe colour vision loss by 6 months with little improvement. 

 

The results from this study are similar to the studies conducted by Spitznas M et al.
(9)  

In a study by Maaranen TH et 

al.,
(10) 

it showed that of the CSR eyes 67% had a colour vision defect, with majority of them having tritanopia. 

 

Limitations of the study: Small sample size of the delayed resolution group, in order to get a more statistically 

significant data we need a larger sample size. This study showed that much longer follow up period is needed to get 

more information about the contrast sensitivity and colour vision course in the cases with CSR.  
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Conclusion:- 
In the Early resolution group, even after visual acuity is normal, the fine vision parameters like contrast sensitivity 

and colour vision are still reduced and it takes  about 1 month after resolution of SRF for recovery.  

 

In the Delayed resolution group,  the visual acuity showed low rate of improvement attaining normal range by the 

end of  4
th

 month. 50% patients showed moderate contrast sensitivity loss even after resolution of SRF and with 

normal visual acuity.  63.63% of cases showed colour vision defects by the end of 6 month even after resolution of 

SRF. 

 

With the normal visual acuity, 63.6% of the patients had disturbed vision due to loss of colour and contrast 

sensitivity and are not happy with the vision. 

 

This study highlights the need for measurement of colour vision and contrast sensitivity  and aim for early 

intervention for the resolution of SRF in CSR cases, as the patients affected by CSR are in productive age group 

i.e.., 25-35 years, and  the need for fine vision for their working lifestyle.  
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