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Introduction
Central serous chorioretinopathy (CSCR) is a sporadic disorder 

of the outer blood retinal barrier, characterized by a localized 
detachment of the sensory retina at the macula secondary to focal 
RPE defects, usually affecting one eye [1]. Detachment of the pigment 
epithelium results from the accumulation of fluid derived from the 
choriocapillaries, either directly or from new vessels extending into 
the sub-pigment epithelial space [2]. Increasing evidence implicates an 
abnormal choroidal circulation as the cause of CSCR [3].

CSCR is usually a self-limiting disease typically affecting young 
or middle aged men usually between 20-50 years of age [4]. In terms 
of gender, there is a male predilection with the reported male: female 
ratio ranging from 6:1 in older studies and less than 3:1 in more recent 
literature [5].

Various risk factors associated with CSCR include Type A 
personality, hypertension, gastrointestinal reflux disease, organ 
transplantation, lupus erythematosus, Helicobactor pylori infection, 
endogenous hypercortisolism, and various medications such as 
corticosteroids, indapamide, sildenafil citrate [6,7].

Presentation is with unilateral blurred vision associated with a 
relative positive scotoma, micropsia and metamorphopsia. There 
occurs delay in retinal recovery time after exposure to bright light, loss 
of colour saturation and diminished contrast sensitivity. Visual acuity 
is decreased and often correctable with a weak plus lens. A round or 
oval detachment of the sensory retina is present at the macula [3].

Optical coherence tomography (OCT) shows an elevation of full 

Abstract
Background: Evaluate final visual outcome, visual recovery time, leakage resolution time on Fundus Angiography 

(FA), recurrence rate and complications in patients of Central Serous Chorioretinopathy (CSCR) treated with early 
double frequency Nd-YAG laser photocoagulation as compared to observation alone.

Methods: Prospective, interventional, non-randomized, clinical, comparative trial. Two groups with 15 eyes of 
CSCR in each group were compared. First group treated with early double frequency Nd-YAG laser and other kept 
on observation. Best Corrected Visual acuity (BCVA) was recorded at baseline, 2 weeks, 1 month, 2 months and 3 
months. FA was done at baseline, 2 weeks and 3 months. Contrast sensitivity was recorded at baseline and at the end 
of 3 months. Residual metamorphopsia checked at the end of 3 months using Amsler Grid.

Results: BCVA significantly improved in the laser group at the end of 2 weeks (p<0.001). Although at the end of 
3 months all 30 eyes had BCVA of 20/30 or better. At baseline all 30 eyes showed leakage on FA. At 2 weeks none of 
the eye in laser group showed leakage, while all 15 eyes in the observation group showed some amount of leakage. No 
leakage found in all 30 eyes at 3 months. Contrast sensitivity and residual metamorphopsia was similar in both groups 
at 3 months. There were no recurrences in the laser group during follow-up of 1 year, while in the observation group 2 
eyes had recurrence. None of the eye in the laser group showed any complication related to laser on follow-up.

Conclusions: Early double frequency Nd-YAG laser photocoagulation shortens the time for visual recovery and 
resolution of leakage on FA in patients of CSCR; is not associated with recurrences or complications but has no effect 
on the final outcome of quality of vision as compared to observation alone.

thickness sensory retinal layer from the highly refractive RPE layer 
separated by an optically empty zone [8,9]. Sometimes a defect in the 
RPE may be demonstrated [10]. Fundus Angiography (FA) shows 
smoke-stackor ink blot pattern. ICG early phase shows dilated choroidal 
vessels at the posterior pole. The mid stages show multiple areas of 
hyperflourescence due to choroidal hyper-permeability suggesting a 
more generalized RPE or choroidal vascular disturbance [11].

Since the vast majority of cases of CSCR resolve spontaneously over 
time, most often the initial treatment of choice is observation [12]. But 
a second school of thought state has used green laser photocoagulation 
(Argon laser or double frequency Nd-YAG laser or diode laser) as a 
treatment modality. Permanent RPE change is induced at the site 
of laser scar. It has been suggested that while the scar facilitates the 
absorption of sub-retinal fluid via the choroids, it also destroys an area 
of abnormally hyper secreting RPE cells. It is advisable to wait for 3-4 
months before considering treatment of the first attack and one to 
two months for recurrences. Photodynamic Therapy with verteporfin 
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were observed for development of any complications related to laser 
photocoagulation such as choroidal neovascularisation, central 
scotoma, foveal distortion or sub-retinal fibrosis.

Statistical analysis

Visual acuity readings in both the groups were converted into 
their corresponding LogMar values for application of statistical tests 
of significance.

In the laser group BCVA before laser and at 2 weeks post laser was 
compared using the paired t-test. In the observation group BCVA at 
baseline and at 2 weeks was compared using the paired t-test. BCVA 
at 2 weeks in both the groups was compared using the Independent 
sample t-test. Finally BCVA at 3 months in both the groups was 
compared using the Independent sample t-test. Contrast sensitivity at 
3 months compared using the Independent sample t-test. Recurrence 
rate in two groups compared using fisher’s exact test.

Results
Sex distribution

Out of total 30 patients who participated in this study, 27 were 
males and only 3 were females (Table 1). The male: female ratio was 9:1.

Age distribution 

Maximum patients, 60% (i.e. 18 out of 30) were in the age group of 
31-35 years. Only 6.66% (i.e. 2 out of 30) were above 40 years and only 
10% (i.e. 3 out of 30) were below 30 years (Table 1).

Best corrected visual acuity recordings in laser group 

None of the eyes had BCVA worse than 20/40 and 11 out of 15 eyes 
had BCVA of 20/30 or better at 2 weeks post laser (Table 2). BCVA 
before laser (mean value in logmar 0.49 ± 0.23) and at 2 weeks post 
laser (mean value in logmar 0.21 ± 0.06) was compared which gave 
a p value of <0.001 which was statistically significant. All 15 eyes had 
BCVA 20/30 or better (mean value in logmar 0.16 ± 0.6) at 3 months 
post laser (Table 2).

Best corrected visual acuity recordings in observation group

In the observation group at 2 weeks most of the eyes (12 out of 15) 
had no improvement in their baseline visual acuity. Only 3 eyes had 
marginal improvement in BCVA (Table 3). BCVA at baseline (mean 
value in logmar 0.5 ± 0.21) and at 2 weeks (mean value in logmar 0.49 ± 
0.18) was compared which gave a p value of 0.16 (i.e. p>0.05) which was 
statistically not significant. Most eyes had an improvement in BCVA 
and 14 out of 15 eyes had a BCVA of 20/40 or better at 2 months. All 15 
eyes had BCVA of 20/30 or better (mean value in logmar 0.23 ± 0.22) 
at 3 months (Table 3).

Contrast sensitivity score in laser group and in observation 
group

Patients in both the groups showed improvement in contrast 

for CSCR is also being used [13,14]. Verteporfin accumulates in RPE 
cells due to their high lipid content and the drug binds to low-density 
lipoprotein receptors on endothelial cells. The direct action of PDT on 
choriocapillaris endothelium produces occlusion and reduced vascular 
permeability. RPE cells damaged by PDT are replaced by new ones with 
normal anatomical, physiologic and metabolic functions.

The aim of this study was to evaluate the time taken for visual 
recovery, the final visual outcome, recurrence rate and possible 
complications in patients of CSCR treated with early double frequency 
Nd-YAG laser photocoagulation as compared to those patients of 
CSCR treated with observation alone.

Methods
It was a prospective, interventional, non-randomized, clinical, 

comparative trial conducted from May 2010 to June 2011. The 
subjects of this study were 30 eyes of CSCR. All patients who agreed to 
participate in the study were given a choice of early double frequency 
Nd-YAG laser photocoagulation and observation after explaining the 
costs, benefits and risks of each treatment. True randomization was not 
possible in this trial due to substantial differences in the cost of the 
two treatments. The laser group comprised of 15 eyes which underwent 
early laser photocoagulation and the observation group comprised 15 
eyes which underwent observation.

The principal inclusion criteria for patients participating in the 
trial were patients with CSCR, eyes with clear ocular media, eyes with 
leakage outside the Foveal Avascular Zone (FAZ) (i.e. leakage located 
500 µm away from the central fovea as detected by fundus angiography) 
and eyes with leakage at single focus. The exclusion criteria were 
eyes with opaque ocular media, eyes with leakage within the Foveal 
Avascular Zone (FAZ) (i.e. within 500 µm from the central fovea) and 
patients with multiple leakages, evidence of ischemic maculopathy 
on FA, patients with other retinal diseases like diabetic retinopathy, 
hypertensive retinopathy, cystoid macular edema, Choroidal 
Neovascular Membrane (CNVM) formation owing to Age Related 
Macular Degeneration(ARMD), patients with visual impairment 
owing to any other ocular or systemic disease, patients with known 
hypersensitivity and allergy to fluorescein dye.

The study was performed in accordance with the Declaration of 
Helsinki protocol.

Fundus evaluation was done by direct ophthalmoscopy, indirect 
ophthalmoscopy, slit-lamp biomicroscopy using 90D lens and colour 
fundus photography in all 30 eyes.

In the laser group, BCVA by Snellen’s chart was recorded at baseline. 
Then double frequency Nd-YAG laser (532 nm) photocoagulation was 
applied to the focal RPE leak to produce a light scar over it. Typically 
6–12 laser burns of 50–200 µm spot size at 0.1 second duration and 
75–200 mW were used. BCVA was again recorded post laser at 2 weeks, 
1 month, 2 months and 3 months. Similarly in the observation group, 
BCVA was recorded at baseline, 2 weeks, 1 month, 2 months and 3 
months.

In both the groups, FA was done at baseline, at 2 weeks and at 3 
months to see for any remaining leakage. Amsler Grid was used to 
document metamorphopsia at presentation and check for any residual 
metamorphopsia at the end of 3 months. Contrast sensitivity was 
measured in both the groups by Pelli- Robson Log contrast sensitivity 
chart at baseline and at the end of 3 months. 

Patients in both the groups were followed up for a period of 
1 year to check for any recurrences. In the laser group, the patients 

Age Group (in years) Male (%) Female (%) Total (%)
≤ 30 3 (10%) 0 3 (10%)

31-35 16 (53.33%) 2 (6.66%) 18 (60%)
36-40 6 (20%) 1 (3.33%) 7 (23.33%)
>40 2 (6.66%) 0 2 (6.66%)
Total 27 (90%) 3 (10%) 30 (100%)

Table 1: Age and sex distribution.
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sensitivity at 3 months as compared to baseline values (Tables 4 and 
5). Mean value in laser group was 0.8 ± 0.17 at baseline and 1.13 ± 0.11 
after 3 months (Table 4). Mean value in observation group was 0.8 ± 
0.14 at baseline and 1.11 ± 0.08 after 3 months (Table 5). But when 
both the groups were compared, contrast sensitivity after 3 months was 
comparable (p=0.58, statistically insignificant).

Resolution of leakage on fundus angiography (FA)

All 15 eyes in both groups at baseline showed leakage. At 2 weeks 
none of the eyes in laser group showed leakage, while all 15 eyes in the 
observation group still showed some amount of leakage. At 3 months 
no leakage was present in all eyes of both the groups on FA.

Residual metamorphopsia using Amsler Grid

All eyes presented with some amount of metamorphopsia as 
detected by Amsler Grid. At 3 months, 5 out of 15 eyes in the laser 
group (i.e. 33.33%) had some amount of residual metamorphopsia, 
while 6 out of 15 patients in the observation group (i.e. 40%) had some 
amount of residual metamorphopsia which was similar.

Complications

In the study, none of the patients in the laser group showed any 
complication related to laser such as choroidal neovascularization, 
central scotoma, foveal distortion or sub-retinal fibrosis on follow-up.

Recurrences

There were no recurrences in the laser treated group during the 
follow-up period of 1 year while in the observation group 2 patients 
(i.e. 13.33%) developed a recurrence during the follow-up period, 
although statistically it was insignificant (p= 0.48).

Discussion
In the laser group BCVA significantly improved 2 weeks post laser 

(p <0.001). This was consistent with the resolution of leakage on FA. At 
2 weeks there was no leakage on FA in all 15 eyes.

In the observation group BCVA at 2 weeks did not improve 
significantly (p=0.16, i.e. p>0.05). Also at 2 weeks, all 15 eyes still 
showed some amount of leakage on FA and thus BCVA in all eyes had 
almost remained the same as was recorded at baseline. 

BCVA at 2 weeks in both the groups was compared which gave 
a p value of <0.05 which was statistically significant. This showed 
that BCVA was significantly better in the laser group as compared to 
observation group at 2 weeks. 

Finally BCVA at 3 months in both the groups was compared 
which gave a p value of 0.22 (i.e. p>0.05) which was statistically not 
significant. This showed that at 3 months, improvement in visual acuity 
both groups was similar.

Table 2: Best corrected visual acuity recordings in laser group.

Patient no. Pre laser BCVA BCVA 2 weeks post laser BCVA 1 month post laser BCVA 2 months post laser BCVA 3 months post laser
1. 20/200 20/40 20/30 20/30 20/30
2. 20/80 20/30 20/30 20/30 20/30
3. 20/40 20/30 20/25 20/25 20/25
4. 20/40 20/25 20/25 20/25 20/25
5. 20/70 20/30 20/20 20/20 20/20
6. 20/40 20/30 20/25 20/25 20/25
7. 20/80 20/40 20/40 20/30 20/30
8. 20/120 20/40 20/40 20/30 20/30
9. 20/70 20/30 20/30 20/30 20/30
10. 20/80 20/30 20/30 20/30 20/30
11. 20/40 20/30 20/30 20/30 20/30
12. 20/70 20/40 20/40 20/30 20/30
13. 20/30 20/25 20/25 20/25 20/25
14. 20/40 20/30 20/30 20/30 20/30
15. 20/40 20/30 20/30 20/30 20/30

Table 3: Best corrected visual acuity recordings in observation group.

Patient no. Baseline BCVA BCVA at 2 weeks BCVA at 1 month BCVA at 2 months BCVA at 3 months
1. 20/80 20/80 20/60 20/30 20/30
2. 20/120 20/100 20/60 20/30 20/30
3. 20/60 20/60 20/50 20/30 20/30
4. 20/40 20/40 20/40 20/30 20/25
5. 20/80 20/70 20/60 20/40 20/30
6. 20/30 20/30 20/30 20/25 20/25
7. 20/60 20/60 20/50 20/30 20/30
8. 20/60 20/60 20/60 20/50 20/30
9. 20/200 20/150 20/80 20/40 20/30

10. 20/40 20/40 20/30 20/30 20/30
11. 20/60 20/60 20/50 20/30 20/30
12. 20/80 20/80 20/60 20/40 20/30
13. 20/60 20/60 20/50 20/30 20/30
14. 20/40 20/40 20/30 20/20 20/20
15. 20/40 20/40 20/30 20/30 20/25
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At 3 months, there was no leakage on FA in all eyes of both groups 
and thus BCVA in both groups had improved to comparable levels. 

All 15 eyes in each groups had improvement in their contrast 
sensitivity scores at 3 months from baseline values and residual 
metamorphopsia as measured by Amsler Grid was also more or less 
similar in both groups at the end of 3 months.

No recurrences were seen among 15 eyes treated by laser at the end 
of the follow-up period of 1 year while 2 eyes in the observation group 
had recurrence.

Brancato et al. [15] did a long term retrospective study on two 
groups of patients affected with typical CSCR. One group was not 
treated and other was treated by direct Argon laser photocoagulation. 
As seen in our study, the VA of laser treated eyes improved significantly 
(p<0.05) particularly in single focus cases (p<0.01). Laser treatment 
did not produce any long term complications. Leaver et al. [16] did 
a prospective randomized trial of Argon laser photocoagulation in 
the management of CSCR and confirmed that this treatment hastens 
resolution of the serous detachment. No evidence was found to suggest 
that treatment influenced the final visual outcome in eyes with initial 
visual acuity of 6/12 or better.

From the above observations it is clear that patients who present 
with CSCR can either be treated with observation alone for a period of 
3-4 months for the leak to resolve spontaneously or can be offered early 

laser photocoagulation to aid in closure of the leak and resolution of 
the serous detachment and thus hasten visual recovery. But in today’s 
busy lifestyle where waiting for a period of 3-4 months for visual 
recovery can lead to loss of daily wages and handicap a person, early 
laser photocoagulation can offer patients early visual recovery and 
speedier return to work.

Conclusion
Thus our study shows that early double frequency Nd-YAG laser 

photocoagulation hastens visual recovery by shortening the time for 
resolution of leakage on FA in patients of CSCR but has no effect on the 
final outcome of visual quality as compared to observation alone. It is 
not associated with recurrences. It is a relatively safe procedure if done 
by an experienced person is not associated with any complications.
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