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Abstract 37 

Background/Objective: Acute retinal necrosis (ARN) is a vision-threatening disease 38 

caused by herpesvirus infection. This study aimed to investigate the visual prognostic 39 

factors that could be determined at the initial visit. 40 

Subjects and Methods: This retrospective study included 34 patients with ARN. Logistic 41 

regression analysis was employed to evaluate the associations between poor final visual 42 

outcomes and various factors, including poor initial visual acuity, presence of retinal 43 

detachment at the initial visit, posterior extension of necrotizing retinitis, and 44 

circumferential extension of necrotizing retinitis. Posterior extension was evaluated with 45 

three zonings, from the periphery (zone 3), mid-periphery (zone 2), and macula (zone 1). 46 

Circumferential extension was evaluated according to the degree of necrotizing retinitis 47 

lesions using ultra-wide fundus imaging. 48 

Results: The mean logarithm of the minimum angle of resolution was 0.63 ± 0.68 at the 49 

initial visit and 0.83 ± 0.65 at 12 months after the initial visit. Seven patients had a retinal 50 

detachment. The distribution of posterior extension at the initial visit was 5 in zone 1, 20 51 

in zone 2, and 9 in zone 3. The average of necrotizing retinitis lesion angle was 249 ± 52 

115°. The logistic regression analysis revealed that participants with wide angles of 53 

necrotizing retinitis were associated with final poor vision, with an odds ratio of 1.28 per 54 

30° increase (95%CI: 1.00–1.65, p = 0.03). 55 

Conclusions: Assessment of the widespread circumferential extension of white 56 

necrotizing retinal lesions at the initial visit is a crucial risk factor for the visual prognosis 57 

in ARN. 58 

 59 

  60 
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Introduction 61 

Acute retinal necrosis (ARN) is a type of devastating, rare, infectious panuveitis that is 62 

characterised by rapidly progressive necrotizing retinitis, occlusive vasculitis, and an 63 

inflammatory reaction in the anterior chamber and vitreous in otherwise healthy 64 

individuals (1). The first description of ARN was provided by Urayama et al. in the 1970s 65 

(2). Subsequently, evidence has emerged indicating that herpesviruses, including varicella 66 

zoster virus (VZV) and herpes simplex virus (HSV), are causative agents of ARN (3). 67 

While anterior uveitis caused by herpesvirus is a common ocular condition in Japan (4), 68 

ARN remains a rare manifestation of these viruses (2, 3). ARN can affect individuals of 69 

either sex, regardless of age or immune status. Despite advances in the understanding of 70 

the pathogenesis of ARN and development of its treatments, the visual prognosis of 71 

affected individuals remains poor. Furthermore, previous studies have reported that 48% 72 

of affected eyes have got visual acuity (VA) values worse than 20/200 6 months after the 73 

onset of ARN (3, 5).  74 

Patients with ARN typically present with acute onset of vision loss in one eye. 75 

Vision deterioration at the initial visit usually occurs due to vitreous haze or other 76 

inflammatory changes secondary to pan-uveitis and vitritis, with characteristic necrotic 77 

lesions located primarily in the peripheral retina (6). Thus, the evaluation of peripheral 78 

lesions is of paramount significance as the disease progresses from the periphery towards 79 

the macula. Furthermore, although accurate assessment of peripheral necrotic lesions 80 

during the initial presentation is often impeded by opaque media, such as vitreous haze, 81 

visual loss at the initial visit is reported as a risk factor for permanent visual impairment 82 

(7, 8). Notably, Lei et al. demonstrated that ultra-widefield (UWF) imaging holds promise 83 

in detecting peripheral white necrotic lesions in ARN, even under conditions of ocular 84 
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opacification (9). UWF imaging is utilized for the assessment of peripheral lesions (10) 85 

and vascular anomalies across various ocular pathologies (11), owing to its wide-angle 86 

imaging capability. Furthermore, UWF imaging is valuable not only for imaging vitreous 87 

opacities but also for examining eyes filled with gas (12). Furthermore, previous studies 88 

have reported that necrotizing retinitis lesions that extend from the peripheral retina to 89 

the posterior pole (zone 1 lesions) are associated with poor visual outcomes. In addition, 90 

retinal detachment (RD), which is the most widely accepted risk factor for poor visual 91 

outcomes in ARN, often originates from retinal tears at the peripheral necrotic retinitis 92 

(13-17). Moreover, some reports have suggested a relationship between the 93 

circumferential extent of peripheral necrotic retinitis and the incidence of RD (14, 17-19). 94 

This underscores the importance of meticulous assessment of peripheral necrotic lesions 95 

at the time of initial presentation. 96 

In this study, we evaluated the association between poor final visual outcomes and 97 

risk factors, including poor initial vision, presence of necrotizing retinitis in zone1 areas, 98 

presence of RD, and circumferential extension of necrotizing retinitis at the initial 99 

presentation. 100 

  101 
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Subjects and methods 102 

This study was conducted in accordance with the principles of the Declaration of Helsinki. 103 

Informed consent was obtained from the patients using the opt-out method, and the study 104 

was approved by the Kyushu University Institutional Review Board for Clinical Research. 105 

We conducted a retrospective cohort analysis of all patients diagnosed with ARN 106 

who were treated at the Kyushu University Hospital between 2015 and 2021. At the initial 107 

presentation, a clinical diagnosis of ARN was made based on ocular findings, including 108 

characteristic peripheral white necrotizing retinitis. Additionally, polymerase chain 109 

reaction (PCR) using aqueous samples was employed to confirm positive VZV or HSV 110 

infection. Prompt initiation of treatment was a priority for all patients, involving antiviral 111 

drugs, corticosteroids and anticoagulants to prevent the posterior or circumferential 112 

expansion of necrotic lesions located predominantly in the peripheral retina. Notably, only 113 

patients with a confirmed ARN diagnosis, based on positive VZV or HSV PCR results, 114 

were included in the study. 115 

In this study, all 34 patients initially received intravenous acyclovir at a dosage of 116 

30–45 mg/kg/day for up to 2 weeks, followed by oral administration of valacyclovir at 117 

3000 mg/day for approximately 1 month. Additionally, all patients received a 118 

standardized regimen of systemic steroids over approximately 1 month. This regimen 119 

included dexamethasone at 8 mg/day for the initial 3 days, followed by a tapering course 120 

of prednisolone. The dosage of prednisolone started at 30 mg for the first week, then 121 

decreased weekly to 20 mg, 10 mg, and finally 5 mg. Additionally, oral aspirin was 122 

coadministered at a daily dose of 10 mg during the administration of steroids. Moreover, 123 

28 patients underwent vitrectomy and intraoperative prophylactic laser treatment, along 124 

with intravitreous perfusion of acyclovir in the presence or absence of encircling band, 125 
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silicone oil tamponade, or cataract surgery for phakic eyes. 126 

 127 

Data extraction 128 

Demographic and clinical variables were collected by reviewing the medical records of 129 

patients diagnosed with ARN. The demographic variables included age at diagnosis, sex, 130 

immunocompetency status, and history of herpes infection. Immunocompromised 131 

patients were defined as those receiving immunosuppressive medications or undergoing 132 

treatment for malignancies. Clinical variables included the study eye (when a patient 133 

presented with simultaneous bilateral ARN, the eye with the worst presenting best-134 

corrected visual acuity (BCVA) was chosen as the study eye; two cases), PCR results, 135 

BCVA, intraocular pressure, extent of peripheral retinitis, lens status, presence or absence 136 

of RD, and time from onset to medication or surgery. Postoperative clinical data included 137 

BCVA and the presence or absence of RD at 12 months following the initial visit. 138 

Furthermore, BCVA at the final visit was compared with that at the initial visit in patients 139 

with zone 2 lesions. BCVA was documented using logarithm of the minimum angle of 140 

resolution (logMAR) scores, with non-numerical vision assigned scores of 1.85 for 141 

counting fingers, 2.3 for hand motion, 2.8 for light perception and 2.9 for no light 142 

perception (20). Additionally, dilated funduscopic examination or B-scan ultrasound was 143 

used to diagnose rhegmatogenous RD or combined rhegmatogenous and tractional RD. 144 

 145 

Imaging 146 

To evaluate the extent of necrotizing retinitis, UWF fundus images were obtained 147 

using a UWF scanning laser ophthalmoscope (Optos 200Tx, Optos PLC, Dunfermline, 148 

UK) within 24 h of initial presentation and before starting treatment. We used UWF 149 
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imaging throughout the course of antiviral treatment and/or prophylactic vitrectomy in 150 

patients with ARN. The posterior extension of necrotizing retinitis was evaluated using 151 

the zone classification criteria for cytomegalovirus retinitis proposed by Holland et al. 152 

(21). Zone 1 included the retinal area within 3000 µm (equivalent to two disc diameters) 153 

of the centre of the macula or 1500 µm (equivalent to one disc diameter) of the margin of 154 

the optic disc. Zone 2 included the retina anterior to zone 1 and posterior to a circle 155 

intersecting the ampullae of the vortex veins (approximately one disc diameter posterior 156 

to the equator). Zone 3 included the retinal area anterior to the boundary of zone 2. The 157 

circumferential extension of necrotizing retinitis was evaluated by measuring the angles 158 

that encompassed the entire lesions from the macula using OptosAdvance® software 159 

(Supplemental Figure 1). Two experienced investigators independently evaluated the 160 

UWF images and a consensus was reached for each case. 161 

 162 

Descriptive and inferential statistical analysis 163 

Statistical analyses were conducted using Jump software version 16 (SAS Institute, 164 

Cary, NC). Descriptive data, including demographic data and ocular findings, were 165 

summarised as frequencies or means with standard deviations (SDs), as appropriate. 166 

Decimal VA values were converted to the logarithm of logMAR for statistical analysis 167 

and expressed as mean ± SD. Categorical variables were compared using Fisher’s exact 168 

test, as appropriate, while normally distributed and non-normally distributed continuous 169 

variables were compared using independent or paired t-tests and the Mann–Whitney U 170 

tests, respectively. To identify the risk factors for poor vision, the associations among 171 

factors at the initial presentation were analysed using univariate and multivariate 172 

logistic regression models, including: 1) VA at presentation, 2) presence or absence of 173 
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RD at presentation, 3) presence or absence of zone 1 involvement and 4) the extent of 174 

retinitis in clock hours. Poor vision was defined as logMAR ≥ 1.0. P-values < 0.05 were 175 

considered statistically significant for all analyses. 176 

  177 
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Results 178 

Baseline clinical characteristics 179 

The study inclusion criteria were met in 34 eyes of 34 patients. Baseline clinical features 180 

and descriptive statistics of patients are presented in Table 1. At presentation, the mean 181 

patient age was 56.4 ± 17.2 years, ranging from 10 to 85 years. The study group comprised 182 

15 men and 19 women. The mean logMAR was 0.63 ± 0.68 at the initial visit. At 12 183 

months after the initial visit, the mean logMAR was 0.83 ± 0.65, indicating a significant 184 

decrease in VA from the initial examination (p = 0.001). Prior herpetic disease within 2 185 

months was reported in 12 (35.3%) patients, including three patients with ARN, two with 186 

shingles, two with anterior uveitis, and one with Bell's palsy. Nine patients (26.4%) had 187 

immunosuppressive conditions due to chemotherapy for leukaemia (one patient), 188 

chemotherapy for other cancer (four patients), prednisolone treatment for uveitis (two 189 

patients), Tolosa-Hunt syndrome (one patient), and adult Still's disease (one patient). The 190 

median observation period from the initial visit to the final visit was 31 months 191 

(interquartile range, 12.5 to 45). In terms of the treatment protocol, the actual duration of 192 

antiviral medication was a median of 43 days (interquartile range, 28.3 to 55) for 193 

intravenous acyclovir, while for systemic steroids, the administration period was a median 194 

of 46.5 days (interquartile range, 32 to 128).  195 

The causative virus was VZV in 28 (82.4%) patients, HSV-1 in 1 (2.9%) patient, 196 

and HSV-2 in 5 (14.7%) patients. No patient was found to be infected with the human 197 

immunodeficiency virus. Bilateral ARN was observed in five (14.7%) patients, all of 198 

whom were women. Among the five bilateral ARN cases, HSV-2 and VZV were 199 

identified as the causative viruses in three and two patients, respectively. This indicated 200 

that three of five patients with HSV-2 infection had bilateral ARN. For the three patients 201 
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with recurrent ARN, the duration between the last episode and recurrence in this study 202 

ranged from 5 to 35 years. Necrotizing retinitis lesions at the initial visit were divided 203 

into three groups: zone 1 (n = 5), zone 2 (n = 20) and zone 3 (n = 9). The average angles 204 

of necrotizing retinitis lesions were 249 ± 115°. Despite presence of vitreous opacity, 205 

UWF images of necrotizing retinitis lesions were obtained in all of patients with ARN.  206 

Seven out of the 34 patients (20.6%) presented with RD at their initial visit. 207 

Rhegmatogenous RD or a combination of rhegmatogenous and tractional RD developed, 208 

while no exudative cases of RD occurred. Eight out of 27 patients (29.6%), who did not 209 

initially develop RD, experienced RD after antiviral treatment and prophylactic 210 

vitrectomy during the study period. In the seven patients who had RD at the initial visit, 211 

the mean logMAR was 1.25 ± 0.96 at the first visit and 1.15 ± 0.80 at 12 months after the 212 

initial visit, with the difference not being statistically significant (p = 0.81; Supplemental 213 

Table 1). In contrast, in patients who did not initially have RD, the mean logMAR was 214 

0.46 ± 0.42 at the first visit and worsened to 0.74 ± 0.57 at 12 months after the initial visit 215 

(p = 0.01; Supplemental Table 1).  216 

 217 

Factors associated with poor visual outcomes 218 

In this study, we defined poor visual prognosis as logMAR ≥ 1.0. Then, we devided 34 219 

patients with ARN into two groups based on wheter the parameters were below or above 220 

logMAR ≥ 1.0. In patients with poor final visual prognoses, the extent of necrotizing 221 

retinitis was predominantly wider (p = 0.005; Table 1). Moreover, the visual prognosis 222 

tended to deteriorate as the range of necrotizing lesions moved closer to the fovea, 223 

signifying progression from zone 3 to zone 1 in the zone classification (p = 0.03; Table 224 

1). These results imply that the visual prognosis may be influenced not only by the 225 
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direction of the necrotizing lesions towards the fovea but also by their lateral expansion. 226 

However, other factors, such as age and presence of immunosuppression, were not 227 

associated with a poor visual prognosis.  228 

 229 

Univariate and multivariate analyses of risk factors for poor vision in ARN 230 

Statistical analysis was conducted to identify factors at the initial presentation which are 231 

associated with the poor final VA (Table 2). In comparing patients with poor visual 232 

prognosis to others (Table 1), the ‘extent of necrotizing retinitis’ was significantly 233 

associated with poor visual prognosis. Therefore, along with the three previously reported 234 

factors for poor visual outcomes—'poor vision at initial presentation’, ‘RD at initial 235 

presentation’ and ‘zone1 involvement at the initial presentation’—a total of four elements 236 

were examined. Among the four potential variables, the circumferential extent of 237 

necrotizing retinitis was the only variable significantly associated with poor final VA (≥ 238 

logMAR 1.0) in both univariate and multivariable-adjusted logistic analyses (p = 0.02, p 239 

= 0.03, respectively). Notably, the mean circumferential angles of necrotizing retinitis in 240 

patients with poor final VA was 312.64º ± 90.89, with 11 out of 14 patients exhibiting a 241 

full 360º. Meanwhile, in 10 patients with good final VA (< logMAR 0.4), the average 242 

extent of necrotic lesions was 160º ± 88.72. Among them, only one patient exhibited a 243 

full 360º of necrotizing retinitis, while eight patients presented with necrotic lesions 244 

within 180º. Overall, circumferential extension was found to be associated with poor 245 

visual outcomes, with an odds ratio of 1.28 for every 30º of extension (95% CI: 1.00–246 

1.65, p = 0.03). 247 

 248 

Visual prognosis depending on the circumferential extension of necrotizing retinitis 249 
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Based on the above results, we compared the visual outcomes at a range of 180º. At the 250 

initial presentation, eyes with necrotizing retinitis encompassing less than 180º and eyes 251 

with necrotizing retinitis encompassing 180º and greater did not exhibit a significant 252 

difference in VA (Fig. 1). However, at the 6-month mark, the eyes that showed a necrotic 253 

retina of 180º or more exhibited a significantly greater loss of VA (p = 0.012; Fig.1). 254 

Subsequently, their VA was consistently worse than that of patients with a necrotizing 255 

retinitis range narrower than 180º (12 months, p = 0.0011; Fig. 1). We further investigated 256 

the relationship between the circumferential extent of necrotizing retinitis and RD (9, 14, 257 

15). In cases with a circumferential extent of necrotizing retinitis less than 180º, the 258 

incidence of RD was 23.0% (n = 3). In contrast, this incidence was 57.1% (n = 12) in 259 

cases with an extent equal to or greater than 180º (Supplemental Table 2). This result 260 

suggests that an increase in the extent of peripheral necrotic lesions is associated with a 261 

higher incidence of subsequent RD with marginal significance (p = 0.079). 262 

 263 

Visual prognosis depending on the posterior extension of necrotizing retinitis 264 

To further analyse the relationship between the extent of necrotizing retinitis and visual 265 

prognosis, we evaluated the progression of necrotizing retinitis towards the fovea using 266 

the zone classification (Fig. 2). All five eyes with macular lesions (zone 1) at the initial 267 

presentation showed poor visual outcomes, with four eyes (80%) having a final VA of 268 

logMAR 1.0 or worse. In contrast, eyes with peripherally restricted lesions (zone 3) 269 

largely maintained vision at the same level as the initial presentation, with only one case 270 

showing a decline. Notably, eyes with zone 2 lesions showed both favourable and 271 

unfavourable visual outcomes, with five eyes (25%) and nine eyes (45%) having a final 272 

VA of logMAR0.4 or better and logMAR1.0 or worse, respectively. Due to the observed 273 
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variability in visual outcomes in patients with zone 2 lesions, we attempted to identify the 274 

contributing factors that led to unfavourable results in zone 2 eyes. In our search for 275 

relevant factors, we found that the circumferential extent of retinitis was a significant 276 

determinant. The results indicated that among the cases in which the posterior extension 277 

of necrotizing retinitis was in zone 2, cases with a circumferential extension equal to or 278 

greater than 180º had poor visual outcomes (p = 0.026; Fig. 3A). In contrast, cases with 279 

an extent of less than 180º tended to maintain their VA at the same level as the initial visit 280 

(Fig. 3B). 281 

  282 
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Discussion 283 

In contrast to previous studies that based predictions of poor visual outcomes on findings 284 

throughout disease progression, we focused on factors associated with the final visual 285 

outcomes based on initial clinical presentations. Our data indicate that evaluating the 286 

circumferential extension of necrotic lesions at the initial manifestations is essential for 287 

determining poor visual outcomes. Specifically, patients with necrotic retinal lesions > 288 

180º had poorer visual outcomes. Furthermore, our study also showed that the assessment 289 

of the circumferential extension of necrotic lesions is useful for incorporating the 290 

posterior extension of the necrotic retina.  291 

As previously reported, patients with zone 1 lesions typically experienced poor 292 

visual outcomes, while those in zone 3 lesions demonstrated relatively better visual 293 

outcomes (7, 18); however, patients with zone 2 lesions, which accounted for 60% of all 294 

ARN cases, presented with a mix of both. Our analysis revealed that patients with necrotic 295 

lesions extending beyond 180º had unfavourable visual prognoses in zone 2 (Fig.3A). 296 

These results suggest that fundus examination of peripheral necrotic lesions is pivotal for 297 

predicting a more accurate visual prognosis. To evaluate the circumferential and posterior 298 

extension of necrotic retina, UWF imaging at the first visit is useful to identify necrotic 299 

retinal lesions in patients with ARN, wherein severe vitreous opacity often interferes with 300 

observation. In instances where UWF imaging is not available, ophthalmologists should 301 

carefully perform fundus examinations using indirect ophthalmoscopy to assess 302 

circumferential extent of necrotic lesions at the initial visit in patients with ARN. 303 

The significance of circumferential extension of necrotic lesions at the initial 304 

manifestation as a risk factor for poor visual outcomes can be attributed to two key 305 

reasons. First, the wider the lesions, the greater the area of retinal, vascular and optic 306 
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nerve damage. Notably, previous studies have highlighted the relationship between visual 307 

prognosis and optic atrophy (18, 22, 23). Thus, the extent of the lesions at the initial 308 

examination could be a risk factor for future optic nerve atrophy. Second, the 309 

circumferential extent of peripheral necrotic retinitis is associated with the incidence of 310 

RD (9). However, in this study, the combination of antiviral treatment and prophylactic 311 

vitrectomy has reduced the incidence of RD to less than 30%, a significant improvement 312 

compared with the 47–70% incidence reported in previous studies without surgical 313 

intervention (1, 9, 24-26). Furthermore, whether RD is a risk factor for poor visual 314 

outcomes remained unconfirmed in ARN (15). For instance, several reports have 315 

suggested that while prophylactic vitrectomy is effective in preventing postoperative RD, 316 

it may not improve VA (16, 24, 27). This could be attributed to the broader necrotic lesion 317 

causing greater retinal damage, including optic nerve involvement, irrespective of the 318 

presence or absence of RD (22, 28). Therefore, further studies are necessary to develop 319 

new therapeutic strategies for the suppression of optic nerve involvement and occlusive 320 

vasculitis to improve visual prognosis. 321 

In the present study, poor visual acuity at the first visit was not a risk factor for poor 322 

visual prognosis. Previous studies have demonstrated that decreased VA at the initial 323 

presentation is associated with poor final visual outcomes due to involvement of the optic 324 

nerve, macular region and occlusive vasculitis when the extent of necrotizing retinitis is 325 

greater than 50% of the retina and/or involves the posterior pole (9, 28). However, in our 326 

study, only 5 out of 34 patients exhibited such retinal findings. Consequently, the small 327 

sample size may have rendered statistically significance challenging to ascertain. 328 

Additionally, it is important to note that the initial VA is often affected by the vitreous 329 

opacity which can be improved through interventions like corticosteroid administration 330 
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and vitrectomy. This aspect could have also contributed to our finding that decreased VA 331 

at the initial visit did not emerge as a risk factor for permanent loss of VA. 332 

 333 

Limitation 334 

This study has some limitations. First, because this was a single-centre retrospective study, 335 

the lack of registration information, patient volume data and assessed variables may have 336 

introduced selection bias. Second, the mixed follow-up intervals of the 34 patients with 337 

ARN may have influenced the obtained results. Third, owing to the shortage of patients, 338 

the sample size of this study was small. Multicentre studies with larger sample sizes are 339 

required to clarify whether the circumferential extension of necrotizing retinitis observed 340 

at the initial visit using UWF imaging can predict visual outcomes in patients with ARN. 341 

 342 

Conclusion 343 

ARN remains a disease with a poor visual prognosis and requires appropriate risk 344 

assessment criteria and treatment options for disease control, including addressing RD. 345 

Our results indicate that extensive circumferential spread of necrotizing retinitis at the 346 

initial presentation is associated with poor visual prognosis, even when antiviral treatment 347 

and prophylactic vitrectomy is administered immediately. Moreover, UWF imaging 348 

emerged as a helpful tool for identifying the circumferential spread of necrotizing retinitis 349 

despite severe vitreous opacity. In addition to existing medical and surgical interventions, 350 

the development of effective therapies, such as more potent anti-inflammatory agents for 351 

optic neuritis and vasculitis obliterans, is necessary to improve the visual prognosis in 352 

patients with ARN. 353 

 354 
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Figure Legend 466 

Figure 1. BCVA in patients with ARN based on necrotizing retinal lesions extents 467 

around 180º. 468 

Comparison of best-corrected visual acuity (BCVA) over time for patients with acute 469 

retinal necrosis (ARN) with less than 180º (n = 13) and 180º or more (n = 21) necrotizing 470 

retinal lesions. The Snellen BCVA values were converted to logarithm of the minimum 471 

angle of resolution (logMAR) values. Mo: months, yr: years. Error bars represent the 472 

standard error (SE). *p < 0.05, **p < 0.01; Mann–Whitney U tests. 473 

 474 

Figure 2. Final BCVA in patients with ARN based on zone classification.  475 

Boxplots of the best-corrected visual acuity (BCVA) at the final visit for each zone in 476 

patients with acute retinal necrosis (ARN). The Snellen BCVA values were converted to 477 

logarithm of the minimum angle of resolution (logMAR) values. NS: not significant. *p 478 

< 0.05, **p < 0.01; Dunn’s multiple comparisons test after the Kruskal-Wallis test. 479 

 480 

Figure 3. BCVA in patients with ARN who had necrotizing retinal lesions in zone 2 481 

based on necrotizing retinal lesions extents around 180º. 482 

Comparison of best-corrected visual acuity (BCVA) in patients with acute retinal necrosis 483 

(ARN) with (A) 180º or more (n = 15) and (B) less than 180º (n = 5) between the initial 484 

and the final visit. The Snellen BCVA values were converted to logarithm of the minimum 485 

angle of resolution (logMAR) values. NS: not significant. *p < 0.05, paired t-test. 486 


