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Anosmia e loss of vision

Ophthalmology

Rare co-existance of disease or pathology

Retinal sequelae have been reported in patients who have had COVID-19. This is a case report of acute macu-
lar neuroretinopathy (AMN), presenting with low visual acuity in the left eye, 14 days after the first symptoms
of COVID-19 infection.

A 71-year-old woman presented for ophthalmological evaluation complaining of low visual acuity in the left
eye, 14 days after the first symptoms of COVID-19 infection. COVID-19 was confirmed by a reverse-transcrip-
tion polymerase chain reaction (RT-PCR) test. The left eye examination showed visual acuity of 0.5 logMAR,
fundoscopy showed foveal pigment mobilization, fluorescein angiography revealed a hypofluorescent fovea
surrounded by irregular hyperfluorescent defects, and spectral-domain optical coherence tomography showed
central foveal thinning with disrupted interdigitation and ellipsoid zones. Given the clinical and imaging find-
ings, the diagnosis of AMN was finalized. AMN usually resolves without specific treatment.

This case report shows that patients with COVID-19 can develop retinal involvement. AMN can be due to a vi-
ral infection, including COVID-19, and usually resolves without specific treatment. In the present case, there
was no improvement in the patient’s clinical condition in a 2-month follow-up to date.
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Background

Since the beginning of the COVID-19 pandemic, the literature
has reported that the virus affects different parts of the body.
The first description of ocular involvement due to COVID-19
was a patient whose first manifestation of the disease was
ocular conjunctivitis [1]. Other descriptions of extra-ocular in-
volvement in cases of COVID-19 have been described [2,3]. A
case series by Wu et al, including 38 patients with COVID-19,
observed that 12 patients had ocular manifestations, includ-
ing epiphora, conjunctival congestion, and chemosis [2]. A lit-
erature review by Bertoli et al reported conjunctivitis to be the
first sign of the disease and the main ophthalmological man-
ifestation in COVID-19 infections [3].

Studies report the presence of the virus in the eyes, conjunctiva,
limbus, and cornea. The presence of the receptor for COVID-19
[ACE2] was found by immunohistochemical analysis of these
tissues [4], as well as enucleations done during autopsies of
the eyes of deceased patients, with confirmed COVID-19 in-
fection; the RNA of the virus was detected in the retina [5].
COVID-19 can affect retinal vasculature, particularly the veins,
and the inner retinal layers. These vein changes (dilated veins
and tortuous vessels) were directly correlated to disease se-
verity and it was not possible to determine whether the ret-
inal changes were caused by the virus itself or by the body’s
immune response [6].

A case series was conducted by Louzada et al in 2 referral cen-
ters for COVID-19 treatment in Rio de Janeiro, Brazil. Forty-seven
eyes from 25 hospitalized patients with severe or critical con-
firmed illness were evaluated, and only 3 patients (12%) man-
ifested convincing retinal changes (microhemorrhages, flame-
shaped hemorrhage, and nerve fiber layer infarcts). However,
it was unclear whether the alterations were due to the virus
itself or the septic condition of the patients, as the ocular al-
terations are similar [7]. Marinho et al demonstrated sub-
clinical retinal changes in patients infected by COVID-19 us-
ing spectral-domain optical coherence tomography (SD-OCT).
Hyperreflective lesions were observed in both eyes of all ex-
amined patients [8], although some experts do not agree that
those findings were correlated to the COVID-19 infection [9].

The literature contains cases of reported macular involvement
due to the COVID-19 infection [10-12]. Virgo and Mohamed de-
scribed 2 patients who developed paracentral scotomas [11]
and Gascon et al described lesions consistent with acute mac-
ular neuroretinopathy (AMN) and paracentral acute middle
maculopathy related to COVID-19 infections [12].

This is a case report of AMN associated with COVID-19 infec-
tion in a 71-year-old woman who presented with low visual
acuity in the left eye.
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Figure 1. Fluorescein angiography of the left eye showed
a hypofluorescent fovea surrounded by irregular
hyperfluorescent defects, suggestive of acute macular
neuroretinopathy.

Case Report

A 71-year-old woman presented with low visual acuity in the
left eye 1 week after a 7-day hospitalization due to COVID-19
infection. COVID-19 was confirmed by a reverse-transcription
polymerase chain reaction (RT-PCR) test (Company Charité
Protocol-Adolfo Lutz, Sdo Paulo, Brazil).

Seven days after recovering from COVID-19, she came for an
ophthalmological examination, complaining of low visual acu-
ity, starting that day, 14 days after the first COVID-19 infection
symptoms. During anamnesis, she reported an episode of bilat-
eral itchy eyes associated with subconjunctival hemorrhage in
the left eye, 4 days after the beginning of systemic COVID-19
symptoms, that resolved after 3 days. She also reported fe-
ver, anosmia, dysgeusia, dyspnea, and adynamia in the acute
phase of COVID-19. Her past medical history included arterial
hypertension and a kidney transplant due to hepatitis C. She
had no history of sungazing or ingestion of any medications.

On examination of the left eye, visual acuity was 0.5 LogMAR,
fundoscopy showed foveal pigment mobilization, fluoresce-
in angiography revealed a hypofluorescent fovea surrounded
by irregular hyperfluorescent defects (Figure 1), and SD-OCT
showed central foveal thinning with disrupted interdigitation
and ellipsoid zones (Figure 2). Other findings from the exam-
ination of the left eye were unremarkable.

Our approach was to follow up the patient monthly, without
medication or interventional treatment. In our 2-month fol-
low-up so far, there has been no improvement in her condi-
tion. The patient gave written consent for publication of this
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Figure 2. Spectral-domain optical coherence tomography of the
left eye showed central foveal thinning with disrupted
interdigitation and ellipsoid zones, suggestive of acute
macular neuroretinopathy.

case report. The institution’s Ethics Committee approved the
publication of this case report.

Discussion

Case reports about the COVID-19 pandemic are important, as
it is a new infection and there is little knowledge about it. It
is essential to study other similar reports already described in
the literature to understand the possible long-term sequelae
of the disease to the eye.

The majority of studies correlate ocular findings with greater
disease (COVID-19) severity. Wu et al found that among pa-
tients with COVID-19, 31.6% had ocular abnormalities, and
the majority of them showed severe systemic manifestations
or abnormal findings on blood tests [2]. They suggested that
ocular symptoms are common in patients with severe pneu-
monia. Bertoli et al reported that patients with ocular symp-
toms from COVID-19 (compared with COVID-19 patients with
no ocular manifestations) had higher white blood cell counts,
neutrophil counts, levels of procalcitonin, C-reactive protein,
and higher lactate dehydrogenase levels [3]. A meta-analysis
by Loffredo et al concluded that conjunctivitis in COVID-19
patients is usually associated with a more severe form of the
disease [13].

The woman in the present case report fits the profile de-
scribed in the majority of these studies, since she had a severe
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COVID-19 infection with <93% oxygen saturation and ocular in-
volvement. On the other hand, Lani-Louzada et al state that oc-
ular manifestations are likely to be secondary to the clinical in-
tercurrences or comorbidities and not due to the virus itself [7].

In 2013, Sarraf et al proposed that paracentral acute middle
maculopathy (PAMM) can represent a novel variant of AMN
that affects the middle layers of the macula above the outer
plexiform layer as diagnosed with SD-OCT imaging. By defini-
tion, PAMM is an optical coherence tomography finding, which
is seen in patients with retinal capillary ischemia and unspe-
cific persistent scotomas [14]. AMN is described as symptom-
atic photopsias and paracentral scotomas, associated with
mild loss of vision [15].

Although the woman in the present case report did not pres-
ent with scotomas, she presented low visual acuity after a viral
infection associated with the disruption of the ellipsoid zone
with reddish-brown, wedge-shaped lesions, where the apices
tend to point toward the fovea, suggesting the diagnosis of
AMN after COVID-19 [15]. Other case reports have described
the possibility of AMN after COVID-19 [11,12].

AMN is a self-limiting disease, which usually resolves without
specific treatment [16,17]. However, the woman in the pres-
ent case report has shown no change in her imaging findings
and visual acuity in the 2-month follow-up so far.

Conclusions

This case report demonstrates that patients with COVID-19
infection can present with retinal involvement. AMN can be
due to viral infection, including COVID-19, and usually resolves
without specific treatment, although the woman in the pres-
ent case report has not improved her clinical condition in a
2-month follow-up to date.
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