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Introduction

Neonatal Central Serous Choroidoretinopathy (CSCR) 

is characterized by accumulation of subretinal fluid at 

the level of the retinal pigment epithelium, resulting in a 

circumscribed neurosensory retinal detachment.1 Patients usually 

present with metamorphopsia and moderately reduced visual 

acuity (VA). CSCR typically affects young and middle-aged 

males.2 In most cases, CSCR resolves within a few months and 

VA returns to normal. However, in a few patients, as reported 

in our study, the disease takes a chronic course and the RPE 

alterations, metamorphopsia persist.1,2 Occasionally choroidal 

neovascularization (CNV) develops in chronic CSR when 

intervention with laser is indicated.3

We report three patients with chronic CSCR and two 

patients with idiopathic CNV who underwent PDT therapy with 

verteporfin, and showed significant improvement in terms of best 

corrected visual acuity (BCVA) and closure of fundus fluorescein 

angiography (FA) identified CNV lesions. The minimum and 

maximum duration of CSCR in our study was 8 months and 23 

months respectively. The purpose of this study is to evaluate the 

outcome of visual acuity and CNV lesions after photodynamic 

therapy in CSCR and idiopathic choroidal neovascularization.
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Methods

Settings: This institutional interventional noncomparative 

study comprised five consecutive patients (five eyes; CSCR - 

three, idiopathic-two) undergoing verteporfin PDT therapy at 

the university hospital, Oman between 2004 and 2007. The 

indications for the therapy included juxtafoveal CNV (one each 

from the CSCR and idiopathic group), one extrafoveal CNV 

in the idiopathic group, and two chronic CSCR lesions without 

choroidal neovascularization, which did not resolve even after a 

minimum eight months of natural course.

The control group would have been those patients left untreated 

which was not possible in our study due to the small number of 

patients.

The inclusion criteria were: (1) Fundus fluorescein angiography 

(FA) identified leaking CNV lesions. (2) Nonresolving CSCR 

with decrease in VA and persisting metamorphopsia.

Exclusion criteria were: (1) Eyes having had previous laser, 

surgery, anti-VEGF therapy, inflammations, and retinal vascular 

diseases. (2) Pregnancy.

The study was performed in accordance with the Declaration 

of Helsinki protocol. Written informed consent was obtained 
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from all patients. Approval of the institutional ethics committee 

(MREC) was not necessary. A minimum followup period of six 

weeks was decided. Patients underwent a complete eye examination 

at baseline and each visit in the followup, not exceeding seven days 

before PDT. The examination included BCVA with Snellen charts 

(10‑step charts) at six meters, slit-lamp biomicroscopy (Haag-

Streit, Switzerland), funduscopy, color fundus photography and 

FA (ImageNet Topcon). OCT (Zeiss II) was done wherever 

applicable. FA images of each eye were analyzed by two observers 

(NK, UW). Wherever doubt existed, opinion of a third, masked 

observer, not involved in the study, was taken. FA was done a 

maximum of two weeks, minimum of 72 hours before treatment, 

and 12 weeks after each PDT treatment in the majority of cases. 
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The FA interpretation of CNV lesions was done using the 

guidelines of the Macular Photocoagulation Study (MPS) group.4 

The size of the lesions was measured in disc areas. The patients 

were reviewed at six to 12-week intervals. The aim of the study was 

to follow up for two years. To assess treatment effects, we analyzed 

the number of Snellen lines gained, unchanged or lost at each visit. 

The date of the first treatment was used for analysis.

Verteporfin PDT (Visudyne; Novartis AG, Switzerland) was 

performed under standard treatment protocol using a single spot 

of light that covered 1000 microns larger than the greatest linear 

dimension of CNV lesion as determined by digital angiography 

(ImageNet Topcon).5

Table 1: Patients and Results

Patient 
no.

Age
(year)

Gender Diagnosis Follow up 
(months)

BCVA 
baseline

BCVA 
final

BCVA gain/
loss

CNV lesion 
size

CNV lesion 
type

Number of 
PDTs

1 33 F CSCR 11 6/6 6/6 ± none 1

2 50 M CSCR 8 6/15 6/9 + 2 0.76DD juxtafoveal 1

3 40 M CSCR 11 6/60 6/18 +5 none 1

4 42 F Idiopathic 12 6/9 6/6 +2 1.07DD juxtafoveal 1

5 20 F Idiopathic 23 6/15 6/18 -1 1.23DD extrafoveal 1

F=Female, M=Male, CSCR=Chronic Central Serous Choroidoretinopathy, ± = No change in Best Corrected Visual Acuity (BCVA), 
+=gain in BCVA, - = Loss in BCVA, CNVC= Choroidal neovascularization, DD= Disc diameters, PDT=Photodynamic therapy.

Results

Five patients (five eyes: three with chronic CSCR, and two 

with idiopathic CNV) underwent photodynamic therapy using 

verteporfin. These included two (40%) males and three (60%) 

females (CSCR: M-2: F-1; Idiopathic: F-2). Each patient had one 

PDT treatment only. The age for CSCR group ranged from 33 

years to 55 years (mean = 41 years) and for the idiopathic group 20 

years to 42 years (mean = 31 years). Mean followup period until 

completing this part of the study was 10 months (range, 8 – 11 

months) for the CSCR group and 17.5 months (range, 12 – 23 

months) for the idiopathic group. Baseline (Pre-PDT) Snellen 

BCVA ranged from 6/6 to 6/60 (mean 6/12) for the CSCR 

group and 6/9 to 6/15 (mean 6/12) for the idiopathic group. The 

distribution of the location of CNV was as follows:

The mean CNV lesion size (greatest linear dimension) 
measured 1.15 DD (range, 1.07–1.23 DD) for the idiopathic group. 
The only CNV lesion in one eye in the CSCR group measured 
0.76 DD. FA identified CNV lesions had closed in all three eyes 
(two idiopathic, Fig 3 and one CSCR, (Fig 1) at the time of last 
follow. Amongst the CSCR group without CNV (two eyes), one 
eye had almost completely resolution (Fig 2).

However, the other eye developed RPE detachment after PDT 
which resolved conservatively with final BCVA of 6/6. Patients in 
the CSCR group showed mean improvement of 3.5 lines (range 
2–5 lines; mean post PDT BCVA 6/9) in 67% eyes, one eye (33%) 
had no change in BCVA from the baseline. From the idiopathic 
group, one eye improved by two lines while other lost one line from 
the baseline BCVA (mean post PDT BCVA 6/9).
Overall in both groups, all except one eye showed improved or 
stable vision, and improvement in metamorphopsia at the end of 
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mean follow up of 13.7 months. CSCR group: juxtafoveal (1 eye). 

Patient 2; Fig-1

Figure 1. Patient 2. Chronic Central Serous Choroidoretinopathy 
(CSCR).

OD: Top left: Classic chronic CSR at first presentation. Top right:  
FA identified juxtafoveal leaking Choroidal neovascularization 
(CNV). Bottom left: Three months after first PDT the CSCR 
showed significant resolution. Bottom right: FA identified smaller 
than before and less intense leakage. Second PDT was withheld 
due to RPE detachment after first PDT. Eight months after only 
PDT, BCVA improved from 6/15 to 6/9.

Figure 2. Patient 3. Classic chronic Central Serous 
Choroidoretinopathy.

OS: Top left: Pre PDT color image, and FA (top center and top 
right) showing classic CSCR. Bottom left: OCT (central 1.0mm) 
before PDT showed retinal thickness of 342 microns with 
subretinal fluid. After first PDT, patient had almost complete 
resolution of subretinal fluid with residual exudates (bottom 

center) and OCT documented resolving subretinal fluid (bottom 
right, thickness 201 microns). His BCVA improved from 6/60 to 
6/18 three months after PDT.

Idiopathic group: juxtafoveal (1 eye) Patient 4; Fig 3 extrafoveal 
(1 eye).

Figure 3. Patient 4: Juxtafoveal CNV.

OS: Top left: color image. Clinical diagnosis:  Idiopathic CNV. 
Top right: FA identified early leakage. Bottom left: late leakage. 
Bottom right: FA identified closure of CNV with residual staining 
4 months after only PDT. Patient’s final BCVA was 6/6. 

Discussion

Though steroids, pregnancy, Cushing’s syndrome, systemic 
hypertension, lupus erythematosus have been implicated in the 
pathogenesis of CSCR, it is not known whether any of these 
conditions predisposes to CNV or not. The condition has 
been reported to be occasionally familial.6-11 A recent study has 
identified new risk factors such as antibiotic and alcohol use and 
allergic respiratory disease.12 We could not identify the etiology 
for CNV in two patients, hence they were put in the idiopathic 
group. The laser treatment of CSCR remains a controversial 
issue because of the favorable visual outcome after spontaneous 
remission of the disease. However, this may not be always true in 
chronic cases of CSCR where symptoms persist for months or years 
and intervention may be justified.3 Also, persistent detachment 
of fovea in chronic CSCR may lead to atrophic degeneration of 
the retina and RPE, with no scope of improvement of vision even 
after resolution of the detachment. Since laser photocoagulation is 

associated with permanent scotomata, RPE scarring, and possible 

choroidal neovascularization, PDT may be an ideal choice in 
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chronic CSCR.13

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.14 All our CSCR 

patients had improvement or stable VA after PDT. OCT (patient 

3) confirmed the resolution of subretinal fluid (Fig 2), and FA 

identified closure of leakage (Fig 2). OCT documented reduction 

in subretinal fluid, improved vision, and stoppage of leakage has 

been reported by Mehryar T et al.15

Michael D. Ober et al. in a series of nine eyes with chronic 

CSCR reported resolution of neurosensory detachment and 

leakage in all patients, as has been observed in our three patients 

as well.16 The VA in Ober’s study improved in 77% patients (seven 

eyes), compared to 67% (three eyes) in our study. One (patient 2) 

of our three CSCR patients had CNV which showed decrease in 

size as well as intensity of leakage of the lesion three months after 

PDT (Fig 1).

Conclusion

This study, though marked by limitations such as absence of 

control group and small number of patients, showed convincing 

results in terms of VA output, amelioration of symptoms, closure 

of CNV, and resolution of subretinal fluid. Also, the results are 

compatible with other studies related to PDT in chronic CSCR. 

We think there have been three outcomes of this study:

1.	 PDT is definitely a treatment of choice in symptomatic chronic 

CSCR as well as idiopathic CNV.

2.	 PDT-related complications such as RPE detachment can 

resolve completely with no deficit in VA.

3.	 Studies involving a larger number of patients are required for 

better understanding of the role of PDT in chronic CSCR and 

idiopathic CNV.
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