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ABSTRACT 67 

PURPOSE:  To evaluate the long-term visual outcomes and causes of vision loss in chronic 68 

central serous chorioretinopathy (CSC). 69 

DESIGN:  Retrospective, longitudinal study 70 

SUBJECTS:   One-hundred and thirty-three subjects (217 eyes) with chronic CSC. 71 

METHODS:   A retrospective review of clinical and multimodal imaging data of patients with 72 

chronic CSC managed by 3 of the authors between May 1977 and March 2018.    Multimodal 73 

imaging comprised color photography, fluorescein angiography, indocyanine green angiography, 74 

fundus autofluorescence (FAF) and optical coherence tomography (OCT). 75 

MAIN OUTCOME MEASURES:  Best corrected visual acuity (BCVA) at the final visit; 76 

change in BCVA between first visit and 1, 5 and 10-year follow-up visits, and causes of vision 77 

loss at final visit. 78 

RESULTS: Data from 6,228 individual clinic visits were analyzed.  Mean age of patients at the 79 

first visit was 60.7 years and mean period of follow-up from first to last visit was 11.3 years.  80 

The cohort included 101 males (75.9%).  At the final visit, 106 patients (79.7%) maintained 81 

driving-standard vision with BCVA of 20/40 or better in at least one eye and 17 patients (12.8%) 82 

were legally blind with BCVA of 20/200 or worse in both eyes.  Mean BCVA at first visit was 83 

not significantly different from mean BCVA at 1 or 5-year follow-up visits (both p≥0.65) but 84 

was significantly better than the mean BCVA at the 10-year follow-up visit (p=0.04).  Seventy-85 

nine percent of eyes with 20/40 or better vision at the first visit maintained the same level of 86 

vision at the 10-year follow-up visit.  Ninety-two percent of eyes with 20/200 or worse vision at 87 



the first visit maintained the same level of vision at the 10-year follow-up visit. Cystoid macular 88 

degeneration, choroidal neovascularization, outer retinal disruption on OCT and FAF changes 89 

were associated with poorer vision at final visit (all p≤0.001).  Multivariable analysis revealed 90 

that greater age at first visit was associated with greater BCVA change at the 10-year follow-up 91 

visit (p=0.001).   92 

CONCLUSION:  Chronic CSC can be a sight-threatening disease leading to legal blindness.  93 

Age at presentation and outer retinal changes on multimodal imaging were associated with long-94 

term BCVA changes and may be predictors of long-term visual outcomes. 95 

 96 

 97 

 98 
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Précis 100 

Visual outcomes in chronic CSC are generally favorable but 12.8% of patients were legally blind 101 

after 10 years in a retrospective study population in a referral center for chronic CSC. A 102 

statistically significant determinant of long-term visual change was a greater age at first visit.  103 

  104 



INTRODUCTION 105 

Central serous chorioretinopathy (CSC) is a complex disorder of unresolved etiology that is 106 

characterized by detachments of the retinal pigment epithelium (RPE) and neurosensory retina. 1 107 

The initial manifestations of this disease are most frequently observed between 20 and 50 years 108 

of age.2, 3 As CSC predominantly affects the working age population, vision loss due to this 109 

condition can lead to significant reduction in patient independence, greater loss of productive 110 

work years and a larger cumulative toll on health services.  Despite a plethora of investigative 111 

reports that span nearly 150 years, our understanding of the long-term visual and anatomic 112 

outcomes in CSC remain confined to only a few studies of limited sample size and follow up. 3-6   113 

Expanding our understanding of these key areas has major relevance for patient education, 114 

refining management paradigms and rationalizing medical services. 115 

The natural course of CSC is significantly heterogeneous and highly varied between individuals.7  116 

The anatomic sequelae of CSC, with respect to the magnitude of retina and RPE injury, is 117 

plausibly related to the morphologic characteristics and chronicity of neurosensory and RPE 118 

detachments.  Prolonged separation of photoreceptors from the RPE and choroid, due to 119 

persistent subretinal fluid, may result in hypoxic injury to the outer retina.8  Altered hydrostatic 120 

pressures and vascular permeability within the choroidal circulation may also induce irreversible 121 

structural changes to the RPE. The chronic variant of CSC is characterized by persistent 122 

neurosensory detachments and/or a natural course that is marred by recurrences. 1, 9 The 123 

protracted course and relapsing-remitting nature of chronic CSC is therefore likely to confer a 124 

greater risk of vision loss than the self-limiting variant commonly referred to as acute CSC.  125 

Visual outcomes in acute CSC have been extensively documented 10 however the postulation that 126 



chronic CSC portends a relatively poorer visual prognosis is yet to be evaluated in a systematic 127 

manner.  128 

The risk factors for CSC 11-13 and the phenotypic manifestations of the chronic variant including 129 

pigment epithelial detachments (PEDs),14, 15 choroidal thickening, 16, 17 gravitating atrophic tracts18 130 

and RPE abnormalities 19-23 have been described in depth.  The complications that can occur 131 

during the natural course of chronic CSC such as choroidal neovascularization (NV),24 cystoid 132 

macular degeneration (CMD)25 and foveal atrophy21 have also been clearly defined. What is 133 

lacking is information concerning the relationship between the risk factors for CSC, the clinical 134 

features of this disease and long-term visual outcomes.  In this longitudinal study, we examined 135 

the visual outcomes in 217 eyes of 133 patients with chronic CSC and sought to define the major 136 

demographic and clinical factors associated with long-term vision loss.  137 

METHODS 138 

This study received approval by the Western Institutional Review Board (Olympia, WA, USA). 139 

It complied with the Health Insurance Portability and Accountability Act of 1996 and followed 140 

the tenets of the Declaration of Helsinki.  141 

SUBJECTS 142 

We retrospectively reviewed the charts and imaging data for patients diagnosed with chronic 143 

CSC by 3 retina specialists (LAY, KBF, RFS) at the private offices of Vitreous, Retina, Macula 144 

Consultants of New York (VRMNY).  All patients were examined between May 1977 and 145 

March 2018. 146 

Subjects were included in the study if they were diagnosed with a neurosensory detachment 147 

attributed to one or more sites of leakage at the level of the RPE at the first clinic visit and if 148 

there was documentation of persistent subretinal fluid on consecutive visits that spanned 6 or 149 



more months. 1 Exclusion criteria included: (i) neurosensory detachment due to diseases other 150 

than CSC, (ii) severe media opacities, (iii) severe glaucoma, (iv) history of rhegmatogenous 151 

retinal detachment, trauma, or intraocular inflammation, (v) angioid streaks, (vi) pathologic 152 

myopia. 153 

For every patient, demographic information including age at first clinic visit, age at last clinic 154 

visit, gender and race was recorded.  Medical information including smoking status, history of 155 

hypertension, diabetes and corticosteroid use was also collected.  Information regarding best 156 

corrected visual acuity (BCVA), refractive error, ocular co-morbidities and previous treatments 157 

for CSC were also determined for each visit using patient notes.  When relevant, we also made a 158 

distinction between age at 1st visit to VRMNY (henceforth referred to as ‘age at 1st visit’) and 159 

age of onset of disease.  For example, some patients were under the care of other 160 

ophthalmologists prior to attending VRMNY and therefore the age of disease onset, as 161 

determined using documents from referrers, was different from the age at 1st visit.   162 

MULTIMODAL IMAGING AND IMAGE ANALYSIS 163 

The clinical course of CSC was studied using a combination of color photography, fundus 164 

autofluorescence (FAF), dye angiography (fluorescein and/or indocyanine green) and optical 165 

coherence tomography.  Imaging was performed using technology that was available at the time 166 

of the visit. All patients had at least one visit during their disease course where spectral-domain 167 

optical coherence tomography (SD-OCT) and FAF imaging were both acquired.     168 

Color photographs, FAF, fluorescein angiography (FA) and indocyanine green angiography 169 

(ICGA) images were obtained using the Optos 200Tx (Optos 200Tx; Optos, Dunfermline, 170 

Scotland, United Kingdom) and/or Topcon TRC 501X fundus camera (Topcon Imagenet, Tokyo, 171 

Japan) and/or Heidelberg Spectralis HRA+OCT (Heidelberg Engineering, Germany).  The 172 



peripheral retina was evaluated using Optos ultra-widefield imaging or by montaging Topcon 173 

color images. 174 

Macular OCT evaluations were performed using the Heidelberg Spectralis HRA+OCT 175 

(Heidelberg Engineering, Germany; volume scan between 20⁰x15⁰ and 30⁰x25⁰ in dimensions).  176 

Some eyes were also imaged with time-domain OCT (Stratus, Carl Zeiss Meditec Inc., Dublin, 177 

California).  Enhanced depth imaging OCT scans (Heidelberg Engineering, Germany) over a 178 

30⁰x5⁰ degree region of the central macula, with 100 images averaged using 7 sections, were 179 

used to evaluate choroidal features. Subfoveal choroidal thickness was also measured using SD-180 

OCT and was defined as the distance between the RPE-Bruch’s membrane complex and the 181 

choroid-scleral border under the fovea. 182 

Multimodal imaging data was used to determine laterality of disease and to determine the 183 

occurrence of the following: 184 

• Choroidal neovascularization – Diagnosed using dye angiography (fluorescein and/or 185 

indocyanine green).3, 6, 24, 26 Angiographic features suggestive of NV included 186 

visualization of a neovascular network in the early phase of FA or ICGA, leakage on FA 187 

and a hyperfluorescent plaque on ICGA that was most clearly evident in the late frames 188 

of the angiogram (Figure 1).  Optical coherence tomography (when available) was also 189 

used to aid the diagnosis of NV and lesions were classified into type 1, 2 and 3 lesions 190 

using the Gass-Freund classification. 27-29 The location of NV was determined according 191 

to the Macular Photocoagulation Study (MPS) terminology and classified as subfoveal, 192 

juxtafoveal and extrafoveal lesions.30 193 

• Shallow irregular PED in the macula – SD-OCT macular volume scans from the final 194 

visit were evaluated for the presence of a shallow irregular PED as previously described 195 



by Hage et al.31 Specifically, a shallow, irregular PED was defined as an irregular RPE 196 

profile that was separated from Bruch membrane with heterogeneous internal reflectivity. 197 

• Retinal pigment epithelial alterations – Fundus autofluorescence imaging from the final 198 

visit was used to evaluate the RPE (Figure 2). Patterns of FAF changes were qualitatively 199 

assessed using previously published criteria 21, 23, 32 and the total area of 200 

hypoautofluorescence in the posterior pole was measured and classified as follows: (1) 201 

Less than 2 MPS disk areas; (2) Between 2-4 MPS disk areas; (3) Greater than 4 MPS 202 

disk areas.  The pattern of foveal hypoautofluorescence was also classified as confluent 203 

or granular. 21 The presence or absence of descending tracts was also recorded.   204 

• Structural alterations of the outer retina – The integrity of the ellipsoid zone (EZ) and 205 

external limiting membrane in the central fovea at the final visit was assessed using SD-206 

OCT and was graded as being disrupted or intact.  The occurrence of subretinal fibrosis 207 

in any region of the retina at the final visit was also graded as being present or absent 208 

using SD-OCT, color imaging and FAF criteria.  209 

• Cystoid macular degeneration – Graded as being present or absent in the fovea.  Cystoid 210 

macular degeneration was defined as the occurrence of intraretinal cystoid spaces on 211 

OCT without intraretinal leakage on FA (Figure 3).25 In these eyes, the central 1mm 212 

subfield thickness was also recorded from the retinal thickness ETDRS grid generated by 213 

Spectralis Eye Explorer review software (Heidelberg Engineering, Heidelberg, 214 

Germany).  Point thickness of the central fovea was also determined using the B-scan 215 

image of the central fovea and defined as the distance between the retinal pigment 216 

epithelium and inner limiting membrane. Calipers provided by the OCT Spectralis 217 

software were used to determine point thickness of the central fovea. 218 



• Bullous retinal detachment was defined as a neurosensory detachment (more than 10 disc 219 

diameters) with a bullous configuration that extended from the periphery to the inferior 220 

vascular arcades in the seated position.19 221 

STATISTICAL ANALYSIS 222 

For statistical analyses, BCVA was expressed in logarithm of minimum angle of resolution 223 

(logMAR) units. For some analyses, eyes were stratified into 3 groups based on BCVA [Group 1 224 

(good BCVA) - logMAR ≤ 0.3 (Snellen equivalent 20/40 or better); Group 2 (intermediate 225 

BCVA) - 0.3 < logMAR < 1 (Snellen equivalent between 20/200 and 20/40); Group 3 (poor 226 

BCVA) – logMAR ≥1 (Snellen equivalent 20/200 or worse)).  At each follow-up time point (i.e. 227 

1-year, 5-year, or 10-year follow-up) patient-level baseline categorical variables were compared 228 

between selected and not selected eyes using the Chi-square or Fisher’s exact test (as 229 

appropriate), and eye-level continuous variables were compared between the 2 groups using 230 

simple marginal linear models that accounted for inter-eye correlations as shown in 231 

Supplementary Table 1.33 For example, if a patient did not have 5-year follow up data but had 232 

available 10-year follow up data they would appear in the not selected group for the 5-year 233 

analysis and the selected group for the 10-year analysis.  To avoid using multiple tables, all 234 

variables were reported at the eye level. To assess whether BCVA changed between baseline (i.e. 235 

first visit) and each follow-up time point, a marginal model was used for each follow-up time 236 

point, where the difference in BCVA was expressed as a function of a constant term (i.e. 237 

intercept). To identify factors of BCVA change, we used marginal models that expressed BCVA 238 

at follow-up as a function of baseline BCVA and one (univariable analyses) or several other 239 

baseline/treatment variables (multivariable analysis). Univariable and multivariable analyses 240 

were repeated for each of the 3 follow-up time points. In multivariable analyses, variable 241 



selection was accomplished using Hosmer and Lemeshow’s “Purposeful Selection of 242 

Covariates” selection algorithm adapted to linear models.34 For variables measured only at last 243 

visit (i.e. FAF changes at central fovea, subfoveal choroidal thickness, cystoid macular edema, 244 

photoreceptor lines disruption, and external limiting membrane disruption at fovea) or at 245 

unknown time before last visit (i.e. CNV), we did a cross-sectional data analysis that assessed the 246 

association between BCVA at last visit and each variable using simple linear marginal models. 247 

A result was considered statistically significant at the p<0.05 level of significance. All analyses 248 

were performed using SAS version 9.4 (SAS Institute, Cary, NC). 249 

RESULTS 250 

GENERAL 251 

A total of 217 eyes of 133 subjects met the inclusion criteria for this study. Data from 6,228 252 

individual clinic visits were collected and analyzed. The demographic and clinical features of the 253 

cohort are summarized in Table 1.  The cohort included 101 males (75.9%) and 104 (47.9%) left 254 

eyes. Eighty-four subjects (63.2%) had bilateral chronic CSC.  Mean age of onset was 53.7 ± 255 

11.9 years (median = 53.0 years, minimum = 29.2 years and maximum = 85.0 years). The mean 256 

age at first clinic visit was 60.7 ± 11.0 years (median = 60.3 years, minimum = 37.7 years and 257 

maximum = 90 years) and mean age at final clinic visit was 69.3 ± 9.4 years (median = 68.0 258 

years, minimum = 55.0 years and maximum = 97.0 years).  The mean duration of follow-up from 259 

onset to last visit was 18.3 ± 11.3 years (median 17.2 years, minimum = 24.2 weeks and 260 

maximum = 48.4 years).  The majority of the patients self-identified as white (119; 89.5%).  261 

Thirteen (9.8%) had a history of diabetes mellitus, 43 (32.3%) had a history of systemic 262 

hypertension and 27 (20.5%) patients were smokers. There was a history of corticosteroid use 263 



either orally, parentally or via inhalation in 33 patients (24.8%). Five eyes developed bullous 264 

neurosensory detachment during their clinical course that resolved completely with treatment.  265 

Mean BCVA at the first visit was 0.43 ± 0.47 logMAR (Snellen equivalent 20/56) (median = 266 

0.30 logMAR, minimum = -0.12 logMAR and maximum = 1.90 logMAR) and at the final visit 267 

was 0.52 ± 0.55 logMAR (Snellen equivalent 20/66) (median = 0.30 logMAR, minimum = -0.12 268 

logMAR and maximum = 3.0 logMAR).  At the final visit, 106 patients (79.7%) had logMAR 269 

VA ≥ 0.3 in at least one eye (Snellen equivalent 20/40 or better) and 17 patients (12.8%) had 270 

logMAR VA ≤ 1 in both eyes (Snellen equivalent 20/200 or worse).    271 

Refraction was available for 189 eyes (87.1%).  Ninety-two eyes (48.7%) were hyperopic (range 272 

+1.00 to +5.50 D), 56 eyes (29.6%) were emmetropic (range 0.0 ± 0.75 D) and 41 eyes (21.7%) 273 

were myopic (range -1.0D to -6.0 D). The mean refractive error was 0.16 diopters. 274 

Overall, one hundred and thirteen eyes (52.1%) were treated with PDT, thermal laser, or anti-275 

VEGF therapy; the remaining 104 eyes received no treatment.  Seventy-one (32.7%) eyes were 276 

treated with PDT, of which 31 eyes (14.3%) received PDT alone.  Of the eyes that received PDT, 277 

40 (18.4%) had only one PDT session. Sixty-eight (31.3%) eyes were treated with anti-VEGF 278 

injections, slightly less than half of which (29; 13.4%) were treated only with anti-VEGF 279 

injections. Twenty eyes (9.2%) were treated with thermal laser, 11 (5.1%) of which received 280 

laser alone. Four eyes (1.8%) were treated with all three treatment modalities. The most common 281 

treatment for any eye, including both eyes that received monotherapy and combination therapy, 282 

was a combination of PDT with anti-VEGF injections (33; 15.2%). This combination was also 283 

by far the most common bimodal therapy (78.6%). 284 

 285 

CHOROIDAL NEOVASCULARIZATION AND STRUCTURAL ALTERATIONS OF 286 



THE RPE AND RETINA 287 

The findings for this section are summarized in Table 2.  Fifty-two eyes (24.0%) of 37 patients 288 

were complicated by neovascularization, all of which were classified as type 1 NV. An example 289 

of the typical clinical features of type 1 NV in a patient with chronic CSC is presented in figure 290 

1.  Type 1 NV was diagnosed on average 17.0 ± 10.4 years after the first clinic visit (median = 291 

18.0 years, minimum = 2.0 years and maximum = 37.0 years) and the mean age of subjects upon 292 

diagnosis of NV was 67.7 ± 8.3 years (median = 62.4 years, minimum = 49.3 years and 293 

maximum = 77.8 years).  Twenty-two of the 52 NV lesions (42.3%) were subfoveal, 14 lesions 294 

(26.9%) were juxtafoveal and 16 lesions (30.8%) were extrafoveal.  Mean subfoveal choroidal 295 

thickness at the final visit was 397.4 ± 131.8 µm.   296 

Fundus autofluorescence imaging from the final visit demonstrated RPE alterations in all eyes in 297 

the study. Varying morphologic patterns of FAF changes were observed, including mild 298 

hyperautofluorescent and hypoautofluorescent changes, multifocal lesions in the posterior pole 299 

and gravitating tracts extending into the inferior peripheral retina (Figure 2).  Eyes that had 300 

developed bullous retinal detachment during their clinical course demonstrated widespread areas 301 

of hypoautofluorescence in the inferior retina at the site of previous detachment. The area of 302 

hypoautofluorescence in the posterior pole was less than 2 MPS disk diameters in 67 eyes 303 

(30.9%), between 2-4 MPS disk diameters in 41 eyes (18.9%) and greater than 4 MPS disk 304 

diameters in 103 eyes (47.5%). Gravitating tracts were seen in 105 eyes (48.4%).  Of the eyes 305 

with gravitating tracts, a single gravitating tract was seen in 63 eyes (60.0%), two gravitating 306 

tracts were seen in 31 eyes (29.5%) and 3 or more gravitating tracts were seen in 11 eyes 307 

(10.5%).  Foveal hypoautofluorescence was observed in 162 eyes (74.7%) at the final visit.  Of 308 

these, 59 eyes (36.4%) demonstrated confluent hypoautofluorescence of the central fovea and the 309 



remainder (63.6%) demonstrated granular hypoautofluorescence (Figure 2).  Shallow, irregular 310 

PEDs were seen on SD-OCT in 56 eyes (25.8%) at the final visit. Twenty-nine of these 56 eyes 311 

had CNV (51.8%).  312 

With regard to foveal outer retinal structure, 90 eyes (41.5%) demonstrated disruption of the EZ 313 

at the final visit. Disruptions in the external limiting membrane band was seen in 146 eyes 314 

(67.3%).  Subretinal fibrosis was seen in 25 eyes (11.5%) and CMD was seen in 47 eyes (21.7%) 315 

at the final visit. An example of the typical clinical features of CMD in a patient with chronic 316 

CSC is presented in Figure 3.  All eyes with CMD demonstrated RPE attenuation and atrophy at 317 

the macula, which was best visualized using color photographs and FAF imaging.  318 

Hyperfluorescence due to window defects were seen in the early frames of the FA but no leakage 319 

was evident during the late frames of the FA or ICGA. Variable number of intraretinal cysts was 320 

seen on SD-OCT and outer retinal disruption was also evident in some eyes with CMD.  Mean 321 

central subfield thickness in eyes with CMD was 436.8 ± 257.6 µm (range 130-1282) and mean 322 

point thickness of the central fovea was 451.4 ± 420.1 µm (range 76-1699).   323 

CHANGE IN BCVA BETWEEN FIRST VISIT AND 1-, 5- AND 10-YEAR FOLLOW-UP 324 

VISITS 325 

BCVA 1 year ± 3 months after first visit  326 

There were a total of 131 eyes (82 patients) with at least one follow-up visit between 9 and 15 327 

months after the first visit. Among the remaining 86 eyes in the cohort that were not selected for 328 

this analysis, 14 eyes had a duration of follow-up shorter than 9 months and 72 eyes had a 329 

duration of follow-up longer than 15 months.   330 

Comparisons of baseline variables between selected and not selected groups are provided in 331 

Supplementary Table 1.  Eyes that had a 1-year follow-up visit (+/- 3 months) were significantly 332 



older at 1st visit compared to eyes that did not (mean age = 63 vs. 57 years; p=0.0003). Also their 333 

age of disease onset was significantly greater (mean age=55 vs. 50; p=0.01) and they had poorer 334 

vision acuity (median BCVA = 0.30 vs. 0.18; p=0.001). There was not enough evidence to 335 

conclude that any other baseline variable differed between the two groups. 336 

The most common treatment pattern in the selected group was ‘no treatment’ (78 eyes; 60%), 337 

followed by 1 session of PDT laser (20 eyes; 15%), 2 sessions of PDT laser (7 eyes; 5.3%), and 1 338 

session of thermal laser (7 eyes; 5.3%). All other eyes (19 eyes; 14.5%) received 1-8 sessions of 339 

anti-VEGF therapy plus 0-3 sessions of PDT laser.  340 

There was not enough evidence to conclude that mean BCVA at baseline and at 1 year differed 341 

(0.49 vs. 0.49, respectively; p=0.70). In this group, the most common pattern was stable good 342 

vision from first visit to 1-year follow-up (36% of eyes), followed by stable poor vision (20%), 343 

stable intermediate vision (19%), and improvement from intermediate to good vision (11%) as 344 

shown in Supplementary Table 2. Most eyes with either good or poor initial vision tended to stay 345 

in their BCVA group at the 1-year visit (89% and 79%, respectively). However, only 56% of 346 

eyes with intermediate vision at first visit maintained their BCVA status after 1 year, while 31% 347 

improved and 13% deteriorated.  348 

Univariable analysis (Table 3) revealed that number of years from disease onset to first visit 349 

(p=0.01) and left eye (p=0.04) were significantly associated with deterioration of BCVA 350 

between initial and 1-year visits. Specifically, each additional year between onset and initial visit 351 

was associated with an increase of 0.007 logMAR (95%CI: 0.002 to 0.011) and left vs. right eye 352 

was associated with a 0.09 logMAR decrease (95%CI: -0.17 to -0.01). There was not enough 353 

evidence to conclude that any other proposed factors were associated with change in BCVA at 1 354 

year (Table 3). 355 



Number of years from onset to 1st visit (p=0.01) and left eye (p=0.03) were the only variables 356 

found to be significantly associated with BCVA change in the multivariable analysis (Table 4). 357 

BCVA 5 years ± 1 year after first visit  358 

There were a total of 146 eyes (92 patients) with at least one follow-up visit between 4 and 6 359 

years after the first visit. Among the remaining 71 eyes that were not selected, 45 eyes had a 360 

duration of follow-up shorter than 4 years and 26 eyes had a duration of follow-up longer than 6 361 

years. 362 

Comparisons of baseline variables between selected and not selected groups are provided in 363 

Supplementary Table 1.  The group of selected eyes had a significantly lower proportion of male 364 

eyes compared to the group of not selected eyes (74% vs. 87%, respectively; p=0.04).  There was 365 

not enough evidence to conclude that any other baseline variable differed between the two 366 

groups. 367 

The most common treatment pattern in the selected group was ‘no treatment’ (82 eyes; 56.2%), 368 

followed by 1 session of PDT laser (18 eyes; 12.3%), 1 session of thermal laser (8 eyes; 5.5%), 369 

and 2 sessions of PDT laser (3 eyes; 2.1%). All other eyes received 0-32 sessions of anti-VEGF 370 

therapy combined with 0-2 sessions of PDT laser and 0-1 session of thermal laser (35 eyes; 371 

24.0%). 372 

There was not enough evidence to conclude that mean BCVA at baseline and at 5 years differed 373 

(0.43 vs. 0.44, respectively; p=0.65). In the sample, the most common pattern was stable good 374 

vision from baseline to 5-year follow-up (35% of eyes), followed by stable poor vision (18%), 375 

stable intermediate vision (15%), improvement from intermediate to good vision (14%), and 376 

deterioration from good to intermediate vision (8%) as shown in Supplementary Table 3. Most 377 

eyes with either good or poor initial vision tended to stay in their BCVA group at the 5-year visit 378 



(80% and 87%, respectively). However, only 42% of eyes with intermediate initial vision 379 

maintained their BCVA status after 5 years, while 40% improved and 17% deteriorated. 380 

Univariable analysis (Table 3) revealed that greater age at 1st visit (p=0.001), greater number of 381 

years from disease onset to first visit (p<0.0001), and PDT laser treatment (p=0.04) were 382 

significantly associated with deterioration of BCVA between initial and 5-year visits. Race was 383 

also found to be associated with change in visual acuity (p=0.02). Specifically, each additional 384 

year in age at 1st visit was associated with an increase of 0.008 logMAR (95%CI: 0.003 to 385 

0.012); each additional year between disease onset and initial visit was associated with an 386 

increase of 0.011 logMAR (95%CI: 0.006 to 0.016).  There was not enough evidence to 387 

conclude that any other proposed factors were associated with change in BCVA at 5 years. 388 

Multivariable analysis (Table 4) revealed that age at 1st visit (p=0.03), number of years from 389 

onset to 1st visit (p=0.002), and PDT laser treatment (p=0.0496) were significantly associated 390 

with BCVA change. Race was no longer significantly associated with change in BCVA in the 391 

multivariable analysis. Otherwise, these results were similar to the univariable analyses 392 

BCVA 10 years ± 2 years after first visit  393 

There were a total of 128 eyes (77 patients) with at least one follow-up visit between 8 and 12 394 

years after the first visit. Among the remaining 89 eyes that were not selected, 85 eyes had a 395 

duration of follow-up shorter than 8 years and 4 eyes had a duration of follow-up longer than 12 396 

years. 397 

Comparisons of baseline variables between selected and not selected groups are provided in 398 

Supplementary Table 1.  Eyes that had a 10-year follow-up visit were significantly younger at 1st 399 

visit compared to eyes that did not (mean age=57 vs. 66 years, respectively; p<0.0001), and were 400 

older at disease onset (mean age=56 vs. 51 years; p=0.04). Also, corticosteroid use at baseline 401 



was significantly more prevalent in selected eyes compared to not selected (32% vs. 17%, 402 

respectively; p=0.047). There was not enough evidence to conclude that any other baseline 403 

variable differed between the two groups. 404 

The most common treatment pattern in this group was ‘no treatment’ (69 eyes; 53.9% of eyes), 405 

followed by 1 session of PDT laser (11 eyes; 8.6%), 1 session of thermal laser (6 eyes; 4.7%), 2 406 

sessions of PDT laser (4 eyes; 3.1%), and 2 sessions of thermal laser (4 eyes; 3.1%). All other 407 

eyes received 0-75 sessions of anti-VEGF therapy combined with 0-4 sessions of PDT laser and 408 

0-11 sessions of thermal laser (26.6%). 409 

The mean logMAR BCVA was significantly higher at 10 years follow-up compared to baseline 410 

(0.46 vs. 0.40, respectively; p=0.04).  In the sample, the most common pattern was stable good 411 

vision from baseline to 10-year follow-up (39% of eyes), followed by stable poor vision (17%), 412 

improvement from intermediate to good vision (15%), stable intermediate (10%), and 413 

deterioration from good to intermediate (7%) and intermediate to poor (7%) as shown in Table 5. 414 

Most eyes with either good or poor initial vision tended to stay in their BCVA group at the 10-415 

year visit (79% and 92%, respectively). However, only 32% of eyes with intermediate initial 416 

vision maintained their BCVA status after 10 years, while 46% improved and 22% deteriorated.   417 

Univariate analysis (Table 3) revealed that greater age at 1st visit (p=0.001) and number of years 418 

from onset to first visit (p=0.02) were significantly associated with deterioration of BCVA 419 

between first and 10-year follow-up visits. Specifically, each additional year in age at 1st visit 420 

was associated with an increase of 0.009 logMAR (95%CI: 0.004 to 0.015), and each additional 421 

year between onset and first visit was associated with an increase of 0.010 logMAR (95%CI: 422 

0.002 to 0.018). There was not enough evidence to conclude that any other factors were 423 

associated with change in BCVA at 10 years. 424 



Multivariate analysis (Table 4) revealed that age at 1st visit (p=0.001) was the only variable 425 

associated with BCVA change. Number of years from onset to 1st visit was no longer 426 

significantly associated with change in BCVA in the multivariable analysis. Otherwise, these 427 

results were similar to univariable analyses. 428 

ASSOCIATION BETWEEN SELECTED VARIABLES AND VISUAL ACUTY AT 429 

FINAL VISIT 430 

Univariable analysis of variables measured only at last visit or at unknown time before last visit 431 

(Table 6) revealed that CNV (p=0.001), FAF change at central fovea (p<0.0001), cystoid 432 

macular degeneration (p<0.0001), photoreceptor line disruption (p<0.0001), and external 433 

limiting membrane disruption at the fovea (p<0.0001) were significantly associated with poorer 434 

BCVA at last visit. Specifically, BCVA was 0.27 logMAR greater (95%CI: 0.11 to 0.44 larger) 435 

in eyes with CNV at or before last visit, compared to eyes that did not have CNV. Similarly, 436 

occurrence of FAF changes at central fovea, cystoid macular degeneration, photoreceptor lines 437 

disruption, and external limiting membrane disruption at the fovea were associated with 438 

respective logMAR increases of 0.47, 0.56, 0.57, and 0.78. There was not enough evidence to 439 

conclude that subfoveal choroidal thickness at last visit was associated with BCVA at last visit 440 

(p=0.44).  441 

 442 

DISCUSSION 443 

This study reports the visual outcomes and causes of vision loss in chronic CSC.  The major 444 

findings are as follows: (1) Long-term visual outcomes in chronic CSC are generally favorable 445 

and almost 55% of patients maintain better than 20/40 vision in at least one eye after 10 years of 446 

disease; (2) Later age of disease onset is significantly associated with change in BCVA in 447 



chronic CSC; (3) Cystoid macular degeneration, choroidal NV and disruption to the EZ are 448 

associated with poor VA at last visit in chronic CSC; (4) Type 1 NV is the most frequent subtype 449 

of NV associated with chronic CSC.      450 

Central serous chorioretinopathy is a relatively common maculopathy that is managed by general 451 

ophthalmologists and retina specialists.  The incidence varies widely between populations and 452 

has been estimated to be 0.0058% in Olmstead county, Minnesota and 0.21% in Taiwan.12, 35 453 

Knowledge concerning long-term visual outcomes and causes of vision loss in chronic CSC are 454 

of paramount importance to clinicians yet there are few longitudinal studies that have 455 

systematically evaluated these issues.  Spaide and colleagues3 followed 130 patients with classic 456 

and chronic CSC over a mean period of 2.7 years and did not find a difference in mean visual 457 

acuity between initial and final visits.  Levine et al. 5 performed a longitudinal study of 14 eyes 458 

of 13 patients with acute or chronic CSC for a mean period of 8.2 years using FA and found that 459 

4 eyes lost more than 2 lines on the Snellen acuity chart during the follow-up period.  Breukink 460 

et al.36 performed a retrospective analysis on 52 eyes of 36 patients with chronic CSC and found 461 

a mean decline of visual acuity of 0.16 logMAR in 31 eyes without persistent fluid at final visit, 462 

after a mean follow-up of 10.6 years. By comparison, in this study we demonstrate a mean 463 

BCVA decline from 0.40 logMAR to 0.46 logMAR after 10 years of disease (p=0.04). However, 464 

in the study from Breukink et al, the number of treatments had no effect on visual change, which 465 

is consistent with our results. Haga et al 37 reported a retrospective analysis of 79 eyes of 73 466 

patients with chronic CSC treated with half-dose PDT and followed-up for at least 3 years. 467 

Among these 79 eyes, 64 eyes were considered successful with subretinal fluid reabsorption and 468 

without recurrence after 1 PDT session. Multivariate analysis showed that lower baseline BCVA 469 

and older age were associated with unsuccessful PDT.37 By comparison, in our cohort, PDT 470 



treatment had no significant effect on BCVA change over a period of 10 years. This may be 471 

explained by the inclusion of overall more severe cases in our cohort, longer follow-up or both. 472 

We found that a large proportion (79%) of eyes with good VA at the initial visit (Snellen acuity 473 

20/40 or better) maintained the same level of vision at the 10-year follow-up visit.  Similarly, a 474 

significant proportion (92%) of eyes with poor VA (Snellen acuity 20/200 or worse) at the initial 475 

visit remained at the same level of poor vision at the final visit.  Patients with intermediate vision 476 

between these two levels had a more balanced likelihood of improving vision (46%), 477 

experiencing further visual deterioration (22%) or remaining stable (32%).  Importantly, 79.7% 478 

of patients in the cohort met the visual standard to qualify for a driver’s license at the final visit 479 

(VA 20/40 or better in at least 1 eye) and only a small proportion of subjects (12.8%) were 480 

deemed legally blind (20/200 or worse in both eyes) at the final visit.  Long-term visual 481 

outcomes in chronic CSC therefore appear to compare favorably to neovascular age-related 482 

macular degeneration, the most common maculopathy causing severe irreversible vision loss in 483 

the developed world.  In the Comparison of Age-related Macular Degeneration Treatment Trial 484 

(CATT), 38 49.6% of eyes had 20/40 or better Snellen acuity and 20% had 20/200 or worse 485 

Snellen acuity after 5 years.    486 

In this study, a significant factor associated with poor VA at the final visit was the occurrence of 487 

foveal photoreceptor line disruption as seen on SD-OCT.  In our cohort, 67.3% of eyes 488 

demonstrated EZ disruption at the final visit and these eyes demonstrated a mean 0.57 logMAR 489 

increase in VA compared to those eyes that did not demonstrate EZ disruption.  Our findings are 490 

consistent with the previous report by Ojima et al. 39 who studied the photoreceptor layer in eyes 491 

with CSC using three-dimensional OCT and found that thinning and defects in foveal 492 

photoreceptor IS and OS layers were significantly associated with VA reduction. Spaide and 493 



Klancnik 23 evaluated the significant predictors of VA in 30 patients with CSC using covariates 494 

derived from FAF and OCT imaging.  They found that normalized central macular 495 

autofluorescence, the standard deviation of central macular autofluorescence, presence of 496 

pigmentary mottling and the presence of subretinal fluid were significantly associated with VA.  497 

Imamura et al. 21 evaluated 475 eyes with CSC (acute and chronic) and correlated FAF 498 

abnormalities with VA.  With respect to macular FAF changes they found that the occurrence of 499 

confluent and granular hypoautofluorescence correlated significantly with decreased VA.  In our 500 

series, 74.7% of eyes demonstrated FAF changes at the central fovea.  This was another variable 501 

strongly associated with poorer VA at the final visit.  Taken together, our study demonstrates 502 

that structural changes underlying foveal atrophy are the most important anatomic determinants 503 

of final VA in chronic CSC.  In our study, greater age at disease diagnosis was also found to be 504 

significantly associated with change in VA after 5 and 10 years and this finding is consistent 505 

with previous reports. 21  However, a 1 year increase in the age at disease onset was associated 506 

with only 0.005 (at 5 years) and 0.009 (at 10 years) increases in logMAR VA, therefore the 507 

influence of this variable on VA change is quite small. 508 

Choroidal NV is a recognized complication of CSC with a reported prevalence between 5.8-509 

15.1%. 3, 31, 40 In our study, the prevalence of choroidal NV was almost 25% and all lesions were 510 

classified as type 1 NV.  Consistent with our work, Fung et al. 24 and Bonini Filho et al. 41 also 511 

documented an association between type 1 NV and CSC raising the possibility that the anatomic 512 

and physiologic alterations inherent to CSC such as choroidal congestion, vascular dilation and 513 

subsequent RPE changes may culminate in raised VEGF levels in the sub-RPE compartment.  In 514 

this study, 59.3% of the choroidal NV occurred outside the subfoveal region thereby sparing the 515 

region of highest visual acuity.  Grossnikalus and Green 42 proposed that type 1 NV may serve to 516 



nourish the outer retina and RPE.  The occurrence of type 1 NV was associated with poorer 517 

visual outcomes in this study with eyes demonstrating NV having a mean of 0.27 logMAR 518 

increase in BCVA at the final visit compared to eyes without NV.  The purpose of this study was 519 

not to evaluate the response of choroidal NV to various forms of therapy however statistical 520 

analysis did not reveal a significant association between mode of treatment for choroidal NV and 521 

visual change at the 10-year follow-up visit.  This may be due to the limited sample size of the 522 

study.  523 

Corticosteroid use is an important risk factor for the development of CSC however its influence 524 

on visual outcomes remains unclear. In the prospective study by Carvalho-Recchia et al., 11 52% 525 

of cases of CSC had a history of steroid use within 1 month of onset of symptoms while the 526 

frequency of steroid use in age- and sex-matched controls was only 16%.  Male gender is another 527 

known risk factor for CSC with a male/female incidence ratio estimated to be 1.74 in Taiwan.9  528 

Visual outcomes in female patients with CSC are known to be favorable with studies by Perkins 529 

et al. 43 and Quillen et al. 44 demonstrating that 88% and 78%, respectively, of female subjects 530 

with active CSC achieve a final VA of 20/40 or better.  However, few studies have compared 531 

visual outcomes between male and female patients with chronic CSC in the same population. In 532 

this study, gender and corticosteroid use were not significantly correlated with visual outcomes.  533 

Our findings exemplify the complex etiopathogenic mechanisms underlying CSC and suggest 534 

that the risk factors for the development of CSC may be incongruous with the pathogenic factors 535 

that modulate the natural course of this disease and long-term visual outcomes. 536 

We acknowledge that large multi-center trials with standardized follow up intervals are the gold 537 

standard technique for studying the influence of a disease process and intervention on visual 538 



outcomes. There are several limitations of this study including its retrospective design and the 539 

non-standardized manner by which patients were reviewed throughout their disease course.  540 

This study included patients that were managed by 3 retina specialists between the period of 541 

1977 and 2017. As OCT and fundus autofluorescence imaging were widely employed in clinical 542 

ophthalmology only after the year 2005, multimodal imaging was not available to assist in the 543 

management of many patients in our cohort during the early part of their disease course.  For this 544 

reason it was not possible to precisely determine when CME, CNV and EZ disruption occurred 545 

in a significant number of patients; i.e. those seen before the year 2000.  We acknowledge that 546 

this can only be determined using a prospectively-designed study where multimodal imaging is 547 

performed at each visit.  However, as all patients in our cohort had at least one visit where OCT 548 

and fundus autofluorescence imaging were contemporaneously performed we were able to 549 

investigate the association between changes seen on these multimodal imaging devices and final 550 

VA. We feel that this is still an important finding and provides new information that can be used 551 

to design future studies to investigate the exact timing of CNV, CME and EZ disruption during 552 

the natural course of CSC.  553 

 There may be a selection bias due to the referral nature of complex cases to our practice. Our 554 

results may not reflect the visual prognosis of chronic central serous chorioretinopathy in the 555 

general community and be overall more severe. Additionally, it was not possible to reliably 556 

quantify the number of recurrent episodes of PED and neurosensory detachment in each eye 557 

therefore, similar to other reports, our definition of chronic CSC was based on the occurrence of 558 

persistent subretinal fluid.9  It is plausible that the number of recurrent episodes correlates with 559 

visual outcomes in CSC and prospective studies investigating this hypothesis are warranted. 560 

Moreover, the numbers of years from disease onset to 1st visit was found to be a significant 561 



determinant of the change in visual acuity in this report and there may be some error in patient 562 

report of the age of onset. But this suggests that the time between the beginning of visual 563 

symptoms and first visit in a specialized center was correlated with visual prognosis and our 564 

results plead for earlier management in a specialized center, as has been suggested by other 565 

authors.37 Whether the disease starts earlier or later, the visual prognosis appeared to be more 566 

correlated with the duration of the disease than with the age of onset. This suggests that some 567 

factors influencing the visual prognosis may be due to aging. If there is an age-related retinal 568 

degenerative process involved in the visual loss in CSC, this would raise the question of some 569 

overlap in the biological pathways involved in age-related macular degeneration and chronic 570 

CSC with central outer retinal and RPE atrophy.  571 

Despite the retrospective nature of our data we propose that our study provides important and 572 

new clinical information regarding the long-term outcomes of chronic CSC that has major 573 

relevance for clinical practice.  Major strengths of this study include a relatively large sample 574 

size, a prolonged duration of follow up, the application of state-of-the-art multimodal imaging to 575 

define disease phenotype and robust statistical techniques to determine the significant predictors 576 

of long-term visual outcomes.   577 
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FIGURE CAPTIONS 583 

Figure 1 – Choroidal neovascularization (NV) due to chronic central serous chorioretinopathy.  584 

Multimodal imaging findings of type 1 NV in a 53-year-old male from a single visit are 585 

presented.  Color imaging (A) reveals exudation overlying the area of NV.  Fundus 586 

autofluorescence (FAF) imaging demonstrates subretinal fluid and a gravitating neurosensory 587 

detachment (B). Fluorescein angiography (FA; C and D) reveals leakage that is mostly clearly 588 

seen in the late frames.  Indocyanine green angiography (ICGA; E and F) demonstrates a 589 

hyperfluroescent plaque (arrowhead) at the site of NV that is also best seen in the late frames.  A 590 

pigment epithelial detachment is visualized using spectral-domain optical coherence tomography 591 

(G) and hyperreflective material beneath the retinal pigment epithelium correlating to type 1 NV 592 

(arrow) is evident.  The region from which the B scan image was acquired is presented on the 593 

color photo (white line).    594 

Figure 2 – Fundus autofluorescence (FAF) imaging patterns in chronic central serous 595 

chorioretinopathy.  Eyes in this study demonstrated a spectrum of FAF alterations including  596 

mild changes involving the posterior pole and peripapillary region (A), multifocal lesions (B), 597 

gravitating tracts (C) and diffuse areas of FAF change that correlated to sites of previous bullous 598 

retinal detachment (D).  Granular (E) or confluent (F) FAF changes were also seen in the fovea 599 

in 74.9% of eyes. 600 

Figure 3 – Cystoid macular degeneration (CMD) due to chronic central serous 601 

chorioretinopathy.  Multimodal imaging findings of CMD in a 66-year-old male from a single 602 

visit are presented.  Color (A) and fundus autofluorescence (FAF) imaging (B) reveals atrophy 603 

and attenuation of the retinal pigment epithelium at the site of CMD.  There was no leakage 604 

within these regions on fluorescein angiography (FA; C) and indocyanine green angiography 605 



(ICGA; D).  Spectral-domain optical coherence tomography (E) demonstrates intraretinal cysts 606 

and disorganization of outer retinal layers.  The region from which the B scan image was 607 

acquired is presented on the color photo (white line).    608 
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Table 2 – Summary of Choroid, RPE and retinal structural alterations.   

ELM = External limiting membrane; EZ = Ellipsoid Zone. 

 

    Total or Mean 

CHOROID 

Subfoveal choroidal thickness (µm) 397.4 

Neovascularization (any subtype) 52 (23.9%) 

type 1 NV 52 (100.0%) 

type 2 NV 0 (0.0%) 

type 3 NV 0 (0.0%) 

RPE 

Hypoautofluorescence in any region 217 (100%) 

Hypoautofluorescence in fovea 162 (74.7%) 

Gravitating tracts 105 (48.4%) 

RETINA 

Subretinal fibrosis 25 (11.5%) 

Disruption to EZ 90 (41.5%) 

Disruption to ELM 146 (67.3%) 

Cystoid macular degeneration 47 (21.7%) 

Central subfield thickness (µm) 436.8 ± 257.6 

Point foveal thickness (µm) 451.4 ± 420.1 



 

 

 

Table 3: Univariate analysis of factors associated with BCVA change.  

*At least one treatment session between baseline and the visit prior to the 1-year, 5-year, or 10-year visit. 

  
1-YEAR FOLLOW-UP 5-YEAR FOLLOW-UP 10-YEAR FOLLOW-UP 

(N = 131) (N = 146) (N = 128) 

Baseline variables 
Beta coefficient (95% 

confidence interval) 
p-value 

Beta coefficient (95% 

confidence interval) 
p-value 

Beta coefficient (95% 

confidence interval) 
p-value 

Age at 1st visit 0.005 (-0.000, 0.010) 0.05 0.008 (0.003, 0.012) 0.001 0.009 (0.004, 0.015) 0.001 

Age at onset -0.002 (-0.006,0.003) 0.44 -0.000 (-0.004, 0.004) 1 0.003 (-0.002, 0.008) 0.21 

Number of years from 

onset to 1st visit 
0.007 (0.002, 0.011) 0.01 0.011 (0.006, 0.016) <0.0001 0.010 (0.002, 0.018) 0.02 

Bilateral disease 0.12 (-0.00, 0.26) 0.06 0.06 (-0.08, 0.19) 0.41 0.12 (-0.04, 0.29) 0.14 

Left eye -0.09 (-0.17, -0.01) 0.04 -0.04 (-0.13, 0.06) 0.42 -0.04 (-0.16, 0.08) 0.56 

Gender (Male) 0.08 (-0.05, 0.21) 0.21 0.03 (-0.10, 0.16) 0.68 0.01 (-0.14, 0.15) 0.91 

Race   0.81   0.02   0.21 

Smoking -0.06 (-0.19, 0.06) 0.31 -0.06 (-0.21, 0.08) 0.39 -0.05 (-0.23, 0.13) 0.58 

HTN -0.00 (-0.11, 0.11) 0.99 0.05 (-0.07, 0.17) 0.45 0.03 (-0.11, 0.16) 0.7 

DM 0.02 (-0.16, 0.19) 0.85 0.15 (-0.05, 0.35) 0.13 0.07 (-0.17, 0.30) 0.57 

Steroid use 0.01 (-0.10, 0.13) 0.8 0.01 (-0.11, 0.13) 0.88 0.04 (-0.10, 0.17) 0.58 

Thermal laser* -0.07 (-0.29, 0.15) 0.53 0.08 (-0.10, 0.26) 0.36 0.11 (-0.07, 0.29) 0.24 

PDT laser* 0.04 (-0.07, 0.15) 0.49 0.12 (0.01, 0.24) 0.04 -0.02 (-0.16, 0.13) 0.83 

Anti-VEGF therapy* 0.07 (-0.06, 0.21) 0.28 0.10 (-0.04, 0.24) 0.14 0.10 (-0.05, 0.25) 0.17 



 



1 Year Follow-Up (N = 131) 

Baseline variables 
Beta coefficient (95% 

confidence interval) 
p-value 

Number of years from onset 

to 1st visit 
0.007 (0.002, 0.012) 0.01 

Left eye -0.09 (-0.17, -0.01) 0.03 

5 Year Follow-Up (N = 146) 

Baseline variables 
Beta coefficient (95% 

confidence interval) 
p-value 

Age at 1st visit 0.005 (0.001, 0.010) 0.03 

Number of years from onset 

to 1st visit 
0.009 (0.003, 0.014) 0.002 

PDT laser treatment* 0.10 (0.00, 0.21) 0.0496 

10 Year Follow-Up (N = 128) 

Baseline variable 
Beta coefficient (95% 

confidence interval) 
p-value 

Age at 1st visit 0.009 (0.004, 0.015) 0.001 

 

Table 4: Multivariate analysis of factors associated with BCVA change at different 

follow-up time points. *At least one treatment session between baseline and the visit prior to 

the 5-year visit. 

 



 

Table 5 – Frequency of vision changes between first visit and 10 year follow-up.  

Data are reported as count (percent of total). 

 

    BCVA at 10 year follow-up   

    

logMAR ≤ 

0.3 

0.3 < logMAR < 

1 logMAR ≥ 1 Total 

B
C

V
A

 

a
t 

fi
rs

t 

v
is

it
 logMAR ≤ 0.3 50 (39.06) 9 (7.03) 4 (3.13) 63 (49.22) 

0.3 < logMAR < 1 19 (14.84) 13 (10.16) 9 (7.03) 41 (32.03) 

logMAR ≥ 1 1 (0.78) 1 (0.78) 22 (17.19) 24 (18.75) 

  Total 70 (54.69) 23 (17.97) 35 (27.34) 128 (100) 




