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Acute zonal occult outer retinopathy 
presenting as optic neuritis
Pai-Huei Peng1*, Tong-Sheng Lee1, Cheng-Kuo Cheng1,2,3, Chi-Hsien Peng1, 
Wei-Chun Chan4

Abstract:
Acute zonal occult outer retinopathy  (AZOOR) is an outer retinal disorder characterized by the 
acute loss of visual functions. Herein, we report a case of AZOOR presenting features mimicking 
optic neuritis. A  17‑year‑old healthy male reported fogginess in the right eye for 2  weeks. His 
best-corrected visual acuity was 20/20 in both eyes. Results of a color vision test and pupillary 
reaction were unremarkable. Funduscopic examination revealed a subtle hyperemic disc surrounded 
by hyperpigmentation in the right eye. Visual field examination confirmed an enlarged blind spot in 
the affected eye. Fundus autofluorescence imaging revealed zonal hyperautofluorescence around 
the optic disc. Fluorescein angiography showed optic disc staining and a window defect in the 
retinal pigment epithelium. Optical coherence tomography demonstrated loss of the ellipsoid line 
at the corresponding hyperautofluorescent region. All these characteristics indicated a diagnosis of 
AZOOR. However, the prolonged P100 wave observed through visual-evoked potential examination, 
hyperintensity T2 signal at the retrobulbar optic nerve through magnetic resonance imaging, and mild 
hyperemic optic disc along with optic disc staining through fluorescein angiography resemble the 
characteristics of optic neuritis. Because the clinical features of AZOOR are similar to those of optic 
neuritis, ophthalmologists should be able to differentiate between these two diseases to achieve a 
timely and correct diagnosis.
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Introduction

Acute zonal occult outer retinopathy 
(AZOOR) was first reported by Gass 

in 1993.[1] He described 13  patients with 
AZOOR, who presented with acute‑onset 
photopsia and scotoma. This condition 
was mostly seen in young, Caucasian 
women. However, its etiology remains 
undetermined till date. The death of 
retinal photoreceptors could lead to visual 
loss; however, central vision is usually 
preserved.[2] Although an association 
between AZOOR and central nervous 
system  (CNS) demyelinating lesions has 
been suggested,[3] misdiagnosis of AZOOR 
as optic neuritis is not uncommon.[4] A few 
cases of AZOOR have been previously 

reported in Taiwan;[5,6] here, we present a 
case of AZOOR presenting clinical features 
mimicking optic neuritis.

Case Report

A 17 ‑year‑old healthy male  was referred 
from a local eye clinic due to painless visual 
obscuration in the right eye for 2  weeks; 
white dot syndrome was suspected. 
His best‑corrected visual acuity was 
20/20 in both eyes with a refractive error 
of − 1.5 D in the right eye only. He denied 
preceding viral prodrome and any systemic 
disease. No concurrent neurological 
symptoms were noticed. No pupillary or 
color defects were observed. Slit‑lamp 
examination indicated no inflammation 
in the aqueous or vitreous humor. 
Funduscopic examination showed mild 
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hyperpigmentation around the optic disc and a mild 
hyperemic optic disc with indistinct margin in the 
right eye. Static perimetry examination revealed an 
enlarged blind spot in the affected eye  [Figure  1]. 
Fundus autofluorescence  (FAF) imaging revealed 
zonal hyperautofluorescence around the optic disc. 
Optic disc staining and a window defect in the retinal 
pigment epithelium (RPE) were found on fluorescein 
angiography. Optical coherence tomography  (OCT) 
demonstrated loss of the ellipsoid line at the 
corresponding hyperautofluorescent region [Figure 2]. 
A pattern visual‑evoked potential (VEP) test recorded 
a delayed response of P100 in the right eye  (normal 
P100 latency in our laboratory is approximately 110 
ms; [Figure 3]. Despite the detection of T2‑hyperintense 
signals at the retrobulbar optic nerve through magnetic 
resonance imaging, no contrast enhancement was 
found [Figure 4]. He showed a mildly decreased Arden 
ratio in the right eye (1.84) compared with that in the 
left eye  (1.97), but both values remained within the 
normal limit. Electroretinogram (ERG) results showed 
that the amplitude of the photopic and scotopic a‑wave 
was slightly reduced in the right eye compared with 
that in the left eye [Figure 5].

His chest radiograph, routine blood cell counts, 
erythrocyte sediment rate, C‑reactive protein, 
immunological profile (including antinuclear antibody, 
anti‑double stranded DNA, antineutrophil cytoplasmic 
antibodies, rheumatoid factor, C3, and C4), serological 
test for Syphilis rapid plasma, Treponema pallidum 
particle agglutination assay, human immunodeficiency 
virus screening, and screening of antibodies related 
to viral infection  (including herpes simplex virus, 
cytomegalovirus, toxoplasma, rubella virus, and 
Epstein–Barr virus) were all normal.

AZOOR was diagnosed in this patient, and he was 
started on 30 mg oral prednisolone daily (body weight: 
70 kg; 7 weeks after symptom onset). Subsequently, his 
symptoms subjectively improved. However, 2  weeks 
after treatment, he developed skin folliculitis on both 
his arms. Because his parents were concerned about this 
and other side effects of steroid use, prednisolone was 
discontinued immediately. Apart from steroids, no other 
medication was administered. A visual field (VF) test, 
OCT, and autofluorescence imaging performed 6 months 
later, revealed no disease progression.

Discussion

AZOOR is typically seen in young, Caucasian women 
with sudden‑onset VF defects along with photopsia. 
Because 90% of patients with AZOOR have a normal 
fundus appearance at presentation,[4] early diagnosis 
becomes difficult.[7] Gass et al. found that the median delay 
in the diagnosis of AZOOR was 17 months.[2] AZOOR 
may be misdiagnosed as a wide range of other disorders 
including white dot syndromes, inflammatory/toxic/
paraneoplastic retinopathies, and retinal dystrophies. 
Jiang et  al. analyzed 26 patients  (38 eyes) with retinal 
disorders, who were initially diagnosed as having 
retrobulbar optic neuritis. Among the retinal diseases, 
AZOOR was most commonly misdiagnosed because of 
the normal fundus appearance or minimal changes in 
the fundus, abnormal VEP, and positive relative afferent 
pupillary defects (RAPDs) in some patients.[8] However, 
with the advances in autofluorescence imaging and OCT, 
additional information can be obtained for diagnosis. 
In the early stages of AZOOR, hyperautofluorescence 
is present due to outer retinal dysfunction, loss of 
photopigments, and increased excitation of fluorescent 
signals emitted from the preserved RPE. In the later 
stages, retinal and choroidal atrophy occurs, which leads 
to hypoautofluorescence.[9,10] OCT can detect demonstrate 
loss or disruption of the ellipsoid line (inner segment–
outer segment junction) at the lesion.[11]

Several reports have highlighted the possible association 
between AZOOR and CNS demyelinating disease.[3,12] 
The etiology of AZOOR remains unclear; however, 

Figure 1: Funduscopic examination at presentation showed a mild change in 
peripapillary pigmentation and a hyperemic optic disc in the right eye, (a) fundus 
image of the left eye was unremarkable, (b) visual field examination revealed blind spot 
enlargement in the right eye, (c) normal visual field was recorded in the left eye, (d) 
fluorescein angiography showed a window defect in the retinal pigment epithelium 
at the corresponding area of hyperautofluoresence and optic disc staining at the 
mid‑to‑late phase, (e) fluorescein angiography in the left eye was unremarkable, (f)
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autoimmune dysfunction has been suggested to play a 
critical role. Both AZOOR and demyelinating disease 

were associated with other autoimmune disorders such 
as Hashimoto’s thyroiditis and relapsing transverse 

Figure 3: Visual evoked potential examination showed a significant delayed P100 component in the right eye (a). Electrooculography showed a mildly decreased Arden ratio 
in the right eye (b)
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Figure 2: (a) Fundus autofluorescent imaging revealed peripapillary hyperautofluoresence in the right eye at presentation. (b) Fundus autofluorescent image of the right eye at the 
6‑month follow‑up revealed no changes in hyperautofluoresence compared with that at presentation. Normal fundus autofluorescence was observed in the left eye at presentation (c) and 
at the 6‑month follow‑up, (d) optical coherence tomography showed loss of the ellipsoid line in the right eye at presentation, (e) optical coherence tomography at the 6‑month follow‑up 
showed no further loss of the ellipsoid line in the right eye, (f) optical coherence tomography in the left eye was unremarkable at presentation (g) and at the 6‑month follow‑up (h)
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myelitis.[2] In addition, they exhibit similar clinical 
features such as a relapsing course, predominantly 
seen in female Caucasian patients, which may 
have an underlying autoimmune mechanism.[3,12,13] 
Although no visual symptom of photopsia and vitreous 
inflammation was observed in the present case, all other 
electrophysiological and morphological findings support 
the diagnosis of AZOOR. The mild optic disc swelling 

could have resulted from primary inflammation at the 
posterior segment and secondary, the involvement of 
the optic nerve.

Delayed P100 response of the VEP was observed not only in 
patients with optic neuropathy but also in those with retinal 
diseases, including AZOOR.[2,7,14] Therefore, ERG and OCT 
examinations are crucial in distinguishing AZOOR from 
optic neuritis when patients present with abnormal VEP. 
Chai et al. reported a diagnosis of AZOOR in a woman with 
a visual acuity of 20/20 but with an extinguished P100 wave 
of VEP. OCT revealed an irregular ellipsoid line over the 
nasal fovea. Reduced macular sensitivity was suspected as 
the reason for abnormal VEP.[15]

RAPD is a principal parameter for differentiating optic 
neuropathies from retinal disorders, and it has been 
identified in 96% of patients with optic neuritis.[16] 
However, RAPD was recorded in 24% and 42.9% of 
patients with AZOOR in the series of  Gass and Jiang 
et al., respectively.[2,8] In a case report by Chai et al., the 
patient exhibited an RAPD along with normal visual 

Figure 5: Electroretinogram showed slight reduction in the amplitude of the photopic and scotopic waves in the right eye compared with the left eye

Figure 4: Magnetic resonance imaging showed an increased T2 signal in the 
retrobulbar optic nerve (a). (b) No contrast enhancement was found at the T1 mode
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acuity (20/20) and an enlarged blind spot.[15] Because the 
patient in our case did not exhibit an RAPD, we ruled 
out optic neuritis.

In an observation by Gass et al. of 51 patients with AZOOR, 
72% of the patients had stable VF 6 months after initial 
presentation, 4% had worsened VF, and 24% had partly 
improved VF.[2] Steroids have been reported to be effective 
for treating AZOOR.[5,6,17] Chen et al. reported satisfactory 
visual outcomes after systemic steroid treatment in nine 
patients with AZOOR. The early initiation of therapy 
was speculated as to the reason for satisfactory outcomes 
compared with other studies.[6] Our patient received 
short‑term oral steroid treatment. His perimetry, OCT 
findings, and area of hyperautoflurescence remained 
stable 6 months after treatment.

In conclusion, numerous clinical aspects of our patients 
resemble those of optic neuritis. AZOOR has been 
commonly misdiagnosed as optic neuritis in the past. 
Through FAF imaging and OCT, additional information 
can be obtained for distinguishing between these two 
diseases. Because early intervention with systemic 
steroids appears to yield better visual improvement in 
patients with AZOOR, ophthalmologists should know 
how to differentiate the characteristics of the two diseases 
to make a prompt diagnosis and take appropriate 
management measures at the earliest.
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