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Case description

Acute macular outer retinopathy (AMOR) or type 2 acute
macular neuroretinopathy (AMN) is a rare retinal disor-
der initially described by Bos and Deutman in 1975 [1].
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Its pathogenesis is still unclear, but deep capillary retinal
ischemia due to various causes has been incriminated, flu-
like illness being the most commonly reported association
[2].

We report a case of unilateral AMOR following
a SARS-CoV-2 infection, assessed with multimodal
imaging.

A 75-year-old diabetic female patient was referred to
our department for diabetic retinopathy screening. Fundus
examination and colour fundus photography (CFP) showed
non proliferative DR in both eyes, but we noted the pres-
ence of an intermaculopapillary reddish-brown well-limited
rectangular lesion in the right eye (RE). It looked like a too
well-limited deep retinal hemorrhage (Fig. 1A).

On infrared imaging (IR), the lesion appeared slightly
hypo-reflective (Fig. 1B). It was better identified on blue-
light fundus autofluorescence (FAF) as a well-demarcated
hypoautofluorescent lesion (Fig. 1-C). Besides, we noted
the presence of multiple hypoautofluorescent spots corre-
sponding to retinal hemorrhages. On fluorescein angiography
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Figure 1.

Multimodal imaging of AMOR lesion in the RE (yellow circles) showing an intermaculopapillary reddish-brown well-limited

rectangular lesion on CFP (A), with a slightly hypo-reflective appearance on IR (B), a well-demarcated hypoautofluorescence on blue-light

FAF (C) and hypofluorescnce on FA (D).

(FA), the lesion appeared hypofluorescent throughout the
angiographic sequence (Fig. 1D). Moreover, FA revealed
severe non proliferative diabetic retinopathy (NPDR) signs
with peripheral retinal ischemia in both eyes.

Structural swept source (SS) optical coherence tomogra-
phy (OCT) showed a large well-limited hyper-reflective band
involving the outer nuclear layer (ONL) and the outer plexi-
form layer (OPL), associated to a fragmented ellipsoid zone
(EZ) underneath the lesion, consistent with a long-standing
AMOR (Fig. 2A). On en face SS-OCT, the lesion appeared
slightly hyper-reflective at the level of the deep inner retina
and outer retina, and hyporeflective at the level of the chori-
ocapillaris layer (Fig. 2B).

En face OCT angiography (OCT-A) did not show any vas-
cular density anomaly in the superficial capillary plexus
(SCP). However, it showed an asymmetry in vascular den-
sity between the temporal and nasal areas within the deep
capillary plexus (DCP), with an area of reduced capillary
flow adjacent to the lesion territory. Moreover, we noted
the presence of a well-limited area of choriocapillaris (CC)
flow deficit corresponding to the area of fragmented EZ on
SS-OCT (Fig. 3A). Cross sectional OCT-A findings were inter-
esting as the flow deficit within the DCP was more detectable
with a markedly reduced flow overlay within the hyper-
reflective lesion (Fig. 3B).

Anamnesis revealed that the patient had a history of
COVID-19 with nasopharyngeal swab confirmed SARS-CoV-
2 infection 3 months ago. She also reported perceiving an
abrupt onset relative paracentral scotoma in her RE, one
month following the infection. The scotoma resolved pro-
gressively over 2 months, according to the patient. We did
not complete with visual field test in presence of this typi-
cal AMOR lesion. Besides, the results would had been barely
interpretable in presence of severe NPDR.

The pathophysiology of AMOR remains unclear but in the
era of OCT-A we have valuable data supporting the retinal
vascular origin of this rare condition. Some authors sug-
gested DCP ischemia [3] at the origin of the lesion, while
others identified flow deficits at the level of the CC [4]. It
is most likely that both DCP and CC are incriminated in the
disease pathogenesis. Moreover, cross-sectional OCT-A has
shown very useful highlighting areas of flow deficit or reduc-
tion within different retinal layers and choriocapillaris, as
observed in our case [5].

AMOR has been previously linked to viral infections [2].
Besides, since the beginning of COVID-19 epidemic, we
observed an increasing number of papers reporting pre-
sumed and confirmed ocular manifestations of COVID-19
[6]. Indeed, ocular involvement by COVID-19 is no longer
refutable and the association of both types of AMN and
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Figure 2.  Structural SS-OCT of AMOR lesion in the RE. B-Scan OCT passing through the lesion (A) showing a large well-limited hyper-
reflective band involving the ONL and the OPL (white stars) associated to a fragmented EZ (red arrowheads). En face OCT (6 x 6 mm) (B)
showing a slightly hyper-reflective lesion at the level of the deep inner retina and outer retina, and hyporeflective lesion at the level of the
choriocapillaris layer (yellow circles).
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Figure 3.  OCT-Angiography of AMOR lesion in the RE. En face OCT-A (6 x 6 mm) (A) showing a normal vascular density in the SCP, a reduced
capillary flow adjacent to the lesion territory in the DCP (red arrowheads) and a well-limited area of flow deficit in the CC (red circle).
Cross-sectional OCT-A revealing a markedly reduced flow overlay within the hyperreflective lesion (yellow star).
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SARS-CoV-2 infection have been reported in few isolated
cases [7—9]. AMOR might be more frequently associated to
COVID-19 than expected, however subjective ocular signs as
relative paracentral scotomas might go unnoticed in pres-
ence of severe systemic manifestations of COVID-19.

Our patient developed ocular symptoms one month fol-
lowing confirmed SARS-CoV-2 infection and diagnosis of
AMOR was incidentally made upon a systematic multimodal
assessment of a diabetic patient. In our case, AMOR has been
presumed as probable manifestation of COVID-19.

A larger series of systematic multimodal retinal imaging
of patients following COVID-19 is necessary to determine if
there is a true association indeed.
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