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Abstract
Objectives To investigate the clinical characteristics of acute retinal necrosis (ARN) with ultra-wide-field imaging (UWFI)
and analyse their visual significance.
Methods Clinical and UWFI records of patients diagnosed with ARN at a single centre over 2 years were reviewed.
Results In 38 eyes of 35 patients, the clinical manifestations of ARN on UWFI included patchy (12 eyes) or fan-shaped
necrotic lesions (26 eyes), retinal arterial obliteration (38 eyes), vitritis (38 eyes), retinal venous haemorrhage (19 eyes), and
vitreous haemorrhage (6 eyes). Retinal detachment was associated with the number of retinal quadrants involved (β= 2.145,
P= 0.005). LogMAR BCVA at last follow-up was associated with logMAR BCVA at presentation (β= 0.473, P= 0.004)
and retinal detachment (β= 0.367, P= 0.020).
Conclusion UWFI is useful for detecting retinal lesions in ARN, especially peripheral lesions or through opaque media, and
provides valuable information concerning visual prognosis.

Introduction

Acute retinal necrosis (ARN) is an infectious retinitis
caused by members of the herpes virus family [1], and
was first described by Urayama in 1971 [2]. It is char-
acterized by acute panuveitis with retinal periarteritis,
progressing to diffuse necrotizing retinitis and retinal
detachment (RD) [3]. It is defined by the American
Uveitis Society according to its clinical characteristics and

disease course [4]. Because of the peripheral circumfer-
ential spread of the disease, clinical documentation is
difficult with routine fundus cameras, which have a lim-
ited field capacity of 30° or 50° [5]. Peripheral imaging
performed with seven standard fields, according to the
Airlie House classification of the Early Treatment
of Diabetic Retinopathy Study, captures a field of up
to 75° [6], but this technique relies on the expertise of
the operator, dilatation of the pupil, and patient
cooperation.

The new ultra-wide-field (UWF) scanning laser oph-
thalmoscopic (SLO) imaging device can capture 200° of the
retina in a single image, even through an undilated pupil [7].
Previous studies have reported that these high-resolution
images allow the clear documentation of peripheral retinal
lesions, and has been used in several previous studies to
document disease severity in posterior uveitis or panuvei-
tis [8–11]. Although the analysis of ARN with UWF
imaging has been reported [12, 13], these have been
single case reports or small case series. The clinical
characteristics and visual significance of UWF imaging in
ARN patients have not been described in detail in a sub-
stantial series.

In this study, we used UWF imaging to investigate the
clinical characteristics of 38 eyes of 35 ARN patients and
analysed their visual significance.
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Methods

Inclusion criteria and data collection

In this retrospective observational case series, UWF pseudo-
colour SLO images were collected from ARN patients at
their first presentation, over a 2-year period (from April
2016 to March 2018) at a single centre (Department of
Ophthalmology, Eye and ENT Hospital of Fudan Uni-
versity, Shanghai, China).

All the eyes included met the AUS diagnostic criteria for
ARN. We reviewed the demographic and clinical data at
presentation and the last follow-up, including age, sex,
aqueous tap (conducted for a diagnostic polymerase chain
reaction [PCR] DNA analysis), occurrence of RD, the
period between the onset of symptoms and the appropriate
treatment, type of treatment, and best corrected visual acuity
(BCVA; in Snellen visual acuity ratios, and in logarithms of
the minimum angle of resolution [logMAR] when used for
the purpose of statistical analysis. Nonnumerical vision was
assigned logMAR scores of 2.0 for counting fingers [CF],
3.0 for hand motion [HM], light perception [LP], and no
light perception [NLP].) This study complied with the tenets
of the Declaration of Helsinki and was approved by the
Institutional Review Board of the Eye and ENT Hospital of
Fudan University, Shanghai, China. All the patients pro-
vided their informed consent to their participation in this
clinical study before the study commenced.

Acquisition and analysis of UWF images

All UWF images were acquired with a UWF SLO retinal
imaging system (Optos 200Tx, Optos PLC, Dunfermline,
UK) within 24 h of the first presentation and before treat-
ment began. The Optos 200Tx uses red (633 nm) and green
(532 nm) lasers to generate colour images, which are
reflected off a large concave ellipsoidal mirror. The result-
ing images are displayed as red only, green only, or as a
combination of red and green false-colour images. The
combination of red and green false-colour images was
analysed in the present series. The UWF images were
evaluated independently by two experienced investigators
(Rui Jiang and Min Zhou), and a consensus was reached in
each case.

Photographic grading of media clarity

Media clarity assessment was based on the UWF images,
referring to the methods reported before [14] with some
modifications. The media were classified as either: (1)
inability to see a retinal vessel; (2) inability to see a second-
order retinal vessel, but with some retinal vessels visible; (3)
a second-order retinal vessel visible, but the outline of the

vessel unclear; or (4) second-order retinal vessels visible
and clearly discernible. The assessment of media clarity is
illustrated in the supplementary file. To meet the necessary
statistical preconditions, the media classified as category 3
or 4 were redefined as ‘slight vitreous opacity’ and the
media classified as category 1 or 2 were redefined as ‘severe
vitreous opacity’.

Assessment of the necrotic retinal lesions included the
morphology and the zones and quadrants involved

The involved eyes were classified into two categories
according to the different morphological characteristics of
the necrotic retinal lesions determined in the UWF images:
eyes with patchy lesions and eyes with fan-shaped lesions.
The patchy lesions were dispersed, either round or oval
necrotic lesions; the fan-shaped lesions were larger lesions,
usually with a fan-shaped outline with the tip directed
toward the posterior pole. The different morphological
characteristics of the necrotic retinal lesions are illustrated
in Fig. 1a, b.

The UWF images were divided into three zones, com-
bining the previous defined zones for CMV retinitis [15]
and peripheral zones for age-related macular degeneration
[16]. Zone 1 incorporates a circular area of a two-disc
diameter radius cantered on the fovea merged with another
circle of one-disc diameter from the optic disc margin. Zone
2 at the mid periphery included the areas outside zone 1 and
within a concentric ring of 11,000 μm in radius from the
foveola [16]. The concentric rings defining the zones were
based on the distance between the centres of the optic nerve
head and the foveola (deemed to be 4500 μm) [16]. Zone 3
at the far periphery essentially included all the areas outside
zone 2. The eyes were classified into three categories
according to the different zones involved: (1) only zone 3 at
the far periphery was involved; (2) both zone 2 and zone 3
were involved; or (3) all zones were involved. To meet the
necessary statistical precondition, retinal involvement of
only zone 3 was defined as ‘anterior involvement’, and
retinal involvement of zone 2 and/or 1 was defined as
‘posterior involvement’.

The UWF images were subdivided into four quadrants
through the centre of the fovea: the temporal and nasal
superior quadrants and the temporal and nasal inferior
quadrants. The eyes were classified into four categories
according to numbers of quadrants involved.

The classifications of the zones and quadrants involved
are illustrated in Fig. 1c.

Assessment of retinal vessels

Obliteration of the retinal arteries and haemorrhage along
the retinal veins were observed in the involved eyes. For
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eyes with obvious vitreous opacity, the retinal vessels were
assessed 1 week after normative systemic and local antiviral
therapies had begun. In addition to the obliteration of the
retinal arteries and haemorrhage along the retinal veins,
vitreous haemorrhage was observed in some eyes. The
assessment of the retinal vessels is shown in Fig. 1d.

Statistical analysis

The clinical and imaging data are presented as numerical,
categorical, or ordinal data. The normality of the numerical
data was examined with histograms. Their distributions
were positively skewed, so we used nonparametric tests,
including the Wilcoxon test, Mann–Whitney U test,
Spearman correlation coefficient (r), and χ2 test to assess
their relationships. A multiple regression analysis and a
multiple logistic regression analysis were used to identify
the UWF imaging parameters that remained independently
associated with the visual function parameters. Values of
P < 0.05 were considered statistically significant. The sta-
tistical analyses were performed with SPSS for Windows
version 17.0 (SPSS Inc., Chicago, IL, USA).

Results

Baseline characteristics

In total, 38 eyes of 35 patients (21 men and 14 women)
were evaluated in this study. The patients’ demographic
data are listed in Table 1. Seven patients suffered from
bilateral ARN, and seven of the 38 eyes were second-
affected eyes of the same patient. Wide-field images were
not taken in the initially affected eyes for four patients with
bilateral ARN, these four eyes were excluded from the
study. All patients were immunocompetent, without any
primary (congenital) or secondary immune deficiencies
[17]. Of these 38 eyes, 34 underwent aqueous humour
biopsies for diagnostic PCR.

Clinical characteristics based on UWF images

With the UWF imaging technique, the characteristics of
ARN can be detected comprehensively in a single image.
Retinal necrotic lesions, retinal arterial obliteration, and
inflammatory vitreous opacity were detected in 38/38

Table 1 Baseline characteristics
of the study subjects Sex 21 males (60.0%); 14 females (40.0%)

Age 51.0 ± 11.3 years (range, 16–71)

Period between the onset of eye symptoms and diagnosis 14.6 ± 5.6 days (range, 3–21)

PCR results (n, %) VZV (33/34, 97.1%), HSV-2 (1/34, 2.9%)

Duration of follow-up 10.8 ± 5.7 months (range, 3–22)

HSV herpes simplex virus, PCR polymerase chain reaction, VZV varicella zoster virus

Fig. 1 Representative UWF
images showing the clinical
characteristics of ARN. a Patchy
necrotic lesions; b fan-shaped
necrotic lesions; c illustration of
the classification of the involved
retinal zones and quadrants;
d illustration of arterial
obliteration (arrows),
haemorrhage along the retinal
veins (arrowheads), and vitreous
haemorrhage (asterisk). ARN
acute retinal necrosis, UWF
ultra-wide-field
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(100%) eyes. Haemorrhage along the retinal veins was
observed in 19/38 (50.0%) eyes. Vitreous haemorrhage was
observed in 6/38 (15.8%) eyes.

In the total 38 eyes, vitreous opacity classified as cate-
gory 1 was detected in 6 eyes, category 2 in 9 eyes, category
3 in 17 eyes, and category 4 in 6 eyes. Patchy retinal lesions
were observed in 12 eyes and fan-shaped retinal lesions
were observed in 26 eyes. Only the far periphery was
involved in 14 eyes; the far periphery and mid periphery
were both involved in 14 eyes; and the posterior pole was
involved in 10 eyes. Only one quadrant was involved in 4
eyes; two quadrants were involved in 5 eyes; three quad-
rants were involved in 4 eyes; and all four quadrants were
involved in the remaining 25 eyes. Necrotic lesions and
retinal arterial obliteration were present in the same
quadrants.

Treatment and outcomes

All patients received intravenous antiviral treatment (gan-
ciclovir, 5 mg/kg q12 h) for 2 weeks, followed by oral
antiviral treatment (valaciclovir, 600 mg three times a day)
for a further 6–8 weeks. Intravitreal antiviral injections
(ganciclovir, 4 mg/0.1 ml twice a week) were administered
immediately after ARN was suspected until the absence of
active areas of retinitis was observed by the experienced
investigators (Rui Jiang and Min Zhou), and could be
administered for up to 4 weeks (9 injections in total). Nine
eyes suffered from mild ocular lesions; an average of 5.2 ±
2.1 injections (range, 2–8 injections) was performed in these
eyes. Six eyes suffered from severe ocular involvement with
RD and received vitrectomy in the first 4 weeks after pre-
sentation. Peripheral necrotic retina was removed with
vitrectomy, and intravitreal antiviral injections were dis-
continued after vitrectomy. An average of 4.7 ± 1.8 injec-
tions (range, 1–6 injections) were performed in these eyes.
The remaining 23 eyes received all nine intravitreal antiviral
injections lasting for 4 weeks. An intravitreal injection of
corticosteroid (triamcinolone acetonide, 2 mg/0.1 ml) was
given at the time of the second antiviral injection (3–4 days
after the commencement of antiviral therapy) in eyes with
significant intraocular inflammation. When RD was
observed, a therapeutic vitrectomy was performed, with
silicon oil as the intraocular tamponade.

The mean logMAR BCVA was 1.2 ± 1.1 (range, NLP to
20/25, Snellen equivalent 20/333) at presentation, and 0.9 ±
0.9 (range, NLP to 20/20, Snellen equivalent 20/160) at the
last follow-up (P= 0.063 on the Wilcoxon test) (Fig. 2).
Visual acuity improved in 26 eyes (68.4%), stayed the same
in 2 eyes (5.3%), and worsened in 10 eyes (26.3%). The
final visual acuity was better than or equal to 0.5 logMAR
in 15 eyes (39.5%). Twenty-two (57.9%) of the 38 eyes
suffered RD, four eyes at presentation, and 18 eyes during

follow-up. The mean period between the occurrence of RD
and presentation was 5.9 ± 8.4 weeks (range, 0–34).
Attached retinas were observed at the last follow-up in all
the eyes treated with vitrectomy.

Visual significance of UWF imaging parameters

The relationships between the parameters of visual func-
tions and the characteristics on the UWF images are listed in
Table 2.

The logMAR BCVA at presentation was evaluated in a
stepwise multivariable regression model (including whether
the eye was the second involved eye, the extent of vitreous
opacity, the number of quadrants involved, and the presence
of posterior involvement). The variable that remained
independently associated with logMAR BCVA at pre-
sentation was posterior involvement (β= 0.516, P= 0.002).

The occurrence of RD was evaluated with a logistic
multivariable regression model (including whether the eye
was the second involved eye, the extent of vitreous opacity,
number of quadrants involved, the presence of posterior
involvement, and the occurrence of vitreous haemorrhage).
The variable that remained independently associated with
the occurrence of RD was the number of quadrants involved
(β= 2.145, P= 0.005).

LogMAR BCVA at the last follow-up was evaluated in a
stepwise multivariable regression model (including whether
the eye was the second involved eye, the number of quad-
rants involved, the presence of posterior involvement, log-
MAR BCVA at presentation, and the occurrence of RD).
The variables that remained independently associated with
logMAR BCVA at the last follow-up were logMAR BCVA
at presentation (β= 0.473, P= 0.004) and the occurrence of
RD (β= 0.367, P= 0.020).

Discussion

In this study, we used UWF SLO imaging to retrospectively
analyse 38 eyes of 35 patients suffering ARN, to report the
clinical characteristics and visual outcomes of ARN. To the
best of our knowledge, this case series includes the largest
number of ARN patients treated with a UWF imaging
technique.

ARN is an ophthalmic emergency with rapid disease
progression, delays in diagnosis, and treatment often lead to
poor prognoses [18]. ARN is always associated with sig-
nificant changes in the peripheral retina in early stages of
the disease and obvious vitreous opacity in late stages of the
disease [19], which make it difficult to diagnose accurately
and therefore challenging to select an appropriate treatment.
In the present series, the necrotic lesions were located
exclusively in the far periphery in 14 eyes (36.8%), and
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were therefore difficult to document with routine fundus
cameras. They may have been missed during a fundus slit-
lamp examination that was performed with insufficient care.
Severe vitreous opacity was observed in 15 eyes (39.5%),
with only some retinal vessels visible but no second-order
retinal vessels visible, or even with no retinal vessels visi-
ble. UWF imaging has been reported to be useful in the
management of uveitis, including tubercular posterior
uveitis [11], Behçet retinal vasculitis [9], tubulointerstitial
nephritis and uveitis syndrome [20], and others [10].
However, reports of its use in ARN are limited in the lit-
erature. UWF imaging allows the clear documentation of
peripheral retinal lesions because it captures a 200° view in
a single image [9, 16], which facilitates the early diagnosis

of ARN. The strong penetration of the red laser allows
UWF imaging to penetrate media opacities [9, 21]. Even in
patients with significant vitritis, we were able to identify the
necrotic retinal lesions to make a correct diagnosis and
inform our therapeutic decisions. All these advances make
UWF imaging a powerful auxiliary tool for early diagnosis
and treatment of ARN.

UWF images enable the morphological characteristics of
the necrotic retinal lesions to be observed more compre-
hensively in a single image than is possible with other
technologies. Two categories were identified: patchy lesions
and fan-shaped lesions. Both kinds of necrotic lesions can
present as separated or confluent, based on the clinical stage
of the disease [22, 23]. It is unclear why retinal lesions
display these two different morphological characteristics.
Differences in the host’s immune status is a possible
explanation. The clinical characteristics and immunological
profiles of patients with ARN were investigated and dis-
cussed in Rochat’s and Guex-Crosier’s series [24, 25] using
sensitive methods, including the delayed-type hypersensi-
tivity skin test, in vitro lymphocytic activation test, and a
blood lymphocyte subpopulation analysis. It was suggested
that the spectrum of clinical forms reflects the different
clinical characteristics of ARN. Patients with normal
immunity tend to develop typical ARN, with larger lesions
and pronounced vitritis, whereas at the other end of the
spectrum, the disease is more severe in patients with
severely impaired immunity, resembling progressive outer
retinal necrosis, with posterior pole involvement, extensive
retinal involvement, and a poor visual prognosis. This is
consistent with our observations in this series (Table 3). In

Table 2 Relationship between parameters of visual functions and characteristics of UWF images

LogMAR BCVA
at presentation

Occurrence of
retinal
detachment

LogMAR BCVA
at the last follow-
up

r P value r P value r P value

Clinical characteristic Sex −0.041 0.818 – 0.309a 0.175 0.322

Age 0.213 0.226 0.193 0.245 0.072 0.685

Period between the onset of eye symptoms and
diagnosis

0.162 0.359 0.060 0.737 0.084 0.660

Second eye involvement −0.444 0.009 − 0.028a −0.400 0.019

Characteristic of UWF retinal
imaging

Severity of vitreous opacity 0.435 0.010 0.471 0.003 0.191 0.280

Number of quadrants involved 0.387 0.024 0.660 <0.001 0.431 0.011

Occurrence of posterior involvement 0.516 0.002 0.454 0.004 0.477 0.004

Morphological characteristics of the necrotic lesions −0.142 0.442 – 0.504a −0.067 0.708

Occurrence of vitreous haemorrhage 0.273 0.118 − 0.030a 0.210 0.234

Others LogMAR BCVA at presentation − − 0.599 <0.001

Occurrence of retinal detachment − − 0.545 0.001

BCVA best corrected visual acuity, logMAR logarithm of the minimum angle of resolution, UWF ultra-wide-field
aχ2 test (Fisher exact test)

Fig. 2 LogMAR BCVA at presentation and at last follow-up of the
involved eyes treated with normative antiviral therapy. BCVA best
corrected visual acuity, logMAR logarithm of the minimum angle of
resolution
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the present study, the patchy lesions were more likely to be
disseminated, with all four quadrants involvement and
posterior involvement.

LogMAR BCVA at presentation and the last follow-up
were worse and the occurrence of RD was higher in eyes
with patchy lesions. Because the sample size was small,
none of the differences was significant, except the differ-
ences in posterior involvement. Second eye involvement is
thought to correlate with less-severe disease and a better
visual outcome, partly because a stronger immune reaction
is induced [26]. The proportion of second eye involvement
was higher in eyes with fan-shaped lesions, suggesting that
the average immune status of these patients was better than
that of patients with patchy lesions. Although all patients
included in the present series were thought to be immuno-
competent because they suffered no primary or secondary
immune deficiencies [17], some patients may have suffered
an underlying immune dysfunction, which could not be
investigated because the study was retrospective. A further
well-designed study is still required to explain these
differences.

The comprehensively presented characteristics of ARN
in a single image with the UWF imaging technique allows
the full extent of the disease involvement to be determined,
and makes it easier for doctors to assess the severity of the
disease and infer the possible visual prognosis. One inde-
pendent risk factor that contributed to a poor visual outcome

was the logMAR BCVA at presentation, which was inde-
pendently associated with retinal zone involvement. This is
consistent with the findings of previously published studies
[27]. The other independent risk factor that contributed to a
poor visual outcome was the development of RD, which
was independently associated with the number of quadrants
involved. This was also consistent with previously pub-
lished studies [27]. It is believed that ARN is a rapidly
progressive disease and the zones and quadrants involved
are likely to change on a day to day basis. Interestingly, the
period between the onset of eye symptoms and diagnosis
was not associated with logMAR BCVA at presentation,
LogMAR BCVA at the last follow-up or occurrence of RD
in the statistical analysis. The differences of speed and
extent of disease progression in patients with different
immune status might be an explanation.

In the present series, all eyes that developed RD showed
3–4 quadrants involvement, and the period between the
occurrence of RD and presentation was 5.9 ± 8.4 weeks
(range, 0–34), which indicated that eyes with retinal invol-
vement in more than two quadrants should be followed up
closely, even after the cessation of antiviral therapy. Because
the incidence of RD is high in ARN, some ophthalmologists
have advocated prophylactic laser photocoagulation to les-
sen this risk [27–30]. However, others have contested this
view [18, 19]. The prevalence of RD (57.9%) in the present
series was similar to that in other published studies [28, 31].

Table 3 Comparison of eyes with patchy or fan-shaped necrotic retinal lesions

Patchy lesions Fan-shaped
lesions

P value

Clinical characteristic Sex 5M/7F 19M/7F –

Age (years) 52.9 ± 9.4 51.0 ± 11.9 0.627

Period between the onset of eye
symptoms and diagnosis (days)

14.8 ± 5.3 14.5 ± 5.8 0.929

Incidence of second eye involvement
(n, %)

1/12 (8.3%) 6/26 (23.1%) 0.395a

Characteristic of UWF retinal
imaging

Incidence of severe vitreous opacity
(n, %)

5/12 (41.7%) 10/26 (38.5%) 1.000a

Number of quadrants
involved (n, %)

1 0/12 (0%) 4/26 (15.4%) 0.287a

2 1/12 (8.3%) 4/26 (15.4%) 1.000a

3 1/12 (8.3%) 3/26 (11.5%) 1.000a

4 10/12 (83.3%) 15/26 (57.7%) 0.158a

Occurrence of posterior involvement
(n, %)

11/12 (91.7%) 13/26 (50.0%) 0.027a

Visual function LogMAR BCVA at presentation 1.5 ± 1.2 1.0 ± 0.9 0.205

Occurrence of retinal detachment
(n, %)

8/12 (66.7%) 14/26 (53.8%) 0.504a

LogMAR BCVA at the last follow-up 1.0 ± 0.9 0.8 ± 0.8 0.669

Duration of follow-up (months) 8.2 ± 4.3 11.8 ± 5.9 0.088

BCVA best corrected visual acuity, F female, logMAR logarithm of the minimum angle of resolution, M male, UWF ultra-wide-field
aχ2 test (Fisher exact test)
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Prophylactic laser photocoagulation was not performed in
the present study, mainly because it is difficult to determine
the correct time to perform it. Prophylactic laser photo-
coagulation has failed to prevent RD in the early stages of
the disease, for the involved retinal area continued to extend
posteriorly, beyond the demarcation of the laser burns [19].
UWF imaging can show the extent of disease involvement in
a single image, which is extremely valuable in monitoring
the progression and healing response of the necrotic lesions
at each visit. Therefore, UWF imaging may allow doctors to
decide when to conduct prophylactic laser photocoagulation
after sequential observations and analyses, and this warrants
further investigation.

As for the choice of antiviral drugs, no single treatment
strategy had been established as the standard therapy for
ARN. Acyclovir was used widely for therapy and preven-
tion of VZV and HSV disease [32]. Ganciclovir, a homo-
logue of acyclovir, exhibits enhanced activity against CMV,
and similar activity against VZV and HSV[33–37]. Oral
valaciclovir and valganciclovir, the prodrugs of acyclovir
and ganciclovir, are also effective when intravenous treat-
ment is not feasible [38, 39]. In addition to systemic anti-
viral therapy, intravitreal antiviral injections (ganciclovir or
foscarnet) have been used for adjunctive therapy of ARN
[40–42]. Some authors prefer intravitreal foscarnet to guard
against possible viral resistance [43, 44]. Although other
treatment strategies are preferred by some centres, we
choose a comprehensive antiviral therapy including intra-
venous ganciclovir, followed by oral valaciclovir, and
intravitreal ganciclovir injections in the present study. The
necrotic retinal lesions can be effectively controlled with
this therapy. The standard therapy for ARN still needs
further study and discussion.

Our study had a number of limitations. First, it was a
retrospective study and the basic information was obtained
from a review of medical records. Moreover, the sample of
ARN patients was small, so some statistical analyses could
not be performed. Therefore, larger numbers of patients are
required in future studies. Furthermore, the analysis of the
UWF images was rough, and a lot of detailed information
was missed. Further interpretation of the UWF images with
quantitative indices, such as the areas of the necrotic
lesions, could provide more valuable information. Finally,
the study was a cross-sectional analysis of UWF images,
with no sequential observations. Further observations dur-
ing follow-up will be of great value.

In summary, the ultra-wide view and strong penetration
of media opacity possible with the UWF imaging technique
allow the characteristics of ARN to be comprehensively
determined in a single image. The logMAR BCVA at pre-
sentation was independently associated with posterior ret-
inal involvement, and RD was independently associated
with the number of quadrants involved. The logMAR

BCVA at the last follow-up was independently associated
with the logMAR BCVA at presentation and the occurrence
of RD. Further longitudinal studies are required, with larger
samples, to evaluate the potential impact of this imaging
modality on patient management and outcomes.

Summary

What was known before

● ARN is associated with significant changes in the
peripheral retina and obvious vitreous opacity, which is
hard to be documented with routine fundus cameras.

● UWF imaging has been reported to be useful in the
management of uveitis with ultra-wide view and strong
penetration of media opacity.

What this study adds

● The clinical characteristics and visual significance of
ARN patients in a substantial series was investigated
with UWF imaging.

● UWF imaging is found to be useful for detecting retinal
lesions in ARN, especially peripheral lesions or through
opaque media, and provides valuable information
concerning visual prognosis.
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