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ABSTRACT

Keywords:
Anatomy; Biochemistry; This is a case series about retinal arterial macroaneurysms in three patients recovered from COVID-19.
Physiology; Microbiology; None of them had previous past ocular and systemic history. The first patient was a 47-year-old man,
Retinal arterial macroaneurysm; with best-corrected visual acuity of 20/20 in both eyes. He presented a cotton wool spot in the right eye
COVID-19; Coronavirus and two peripheral exudative retinal arterial macroaneurysms in the left eye. Laser photocoagulation
infections was performed and best-corrected visual acuity remained stable. The second one was a 62-year-old-

woman with acute visual loss in the right eye (best-corrected visual acuity of 20/400). There was vitreous
hemorrhage and a peripheral retinal arterial macroaneurysm in the right eye. Laser photocoagulation
was performed and best-corrected visual acuity improved to 20/20. The third patient was a 54-year-
old woman, with best-corrected visual acuity of 20/20 in the right eye and 20/600 in the left eye.
Fundus examination showed multiple layer hemorrhage in the macular region and retinal arterial
macroaneurysms in the superior temporal branch. The cases underwent fluorescein angiography, which
confirmed the diagnosis of retinal arterial macroaneurysms.
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Esta é uma série de casos sobre macroaneurismas arteriais da retina em trés pacientes recuperados da

Accepted on: COVID-19. Nenhum tinha histéria ocular e sistémica prévias. O primeiro era um homem de 47 anos,
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com melhor acuidade visual corrigida de 20/20 em ambos os olhos. Apresentava mancha algodonosa
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an entity caused
by the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infection that predominantly affects
the respiratory system. The severe infection leads to an
excessive host inflammatory reaction, responsible for
a hypercoagulable state and serious cardiopulmonary
manifestations, such as acute respiratory distress syn-
drome." Furthermore, endothelial cell involvement has
been shown in several organs (e.g., lung, heart, kidney,
intestine, and brain), with histopathological evidence of
endotheliitis and vasculitis.®

There is an increasing number of articles on oph-
thalmic disorders in the COVID-19 pandemic. An up-
date showed that most COVID-19 ophthalmic mani-
festations are related to anterior segment, including
conjunctivitis, conjunctival hyperemia and chemosis.
) Nevertheless, SARS-CoV-2 RNA has been detected
in retina and optic nerve biopsies of affected patients.
4 Some publications provide evidence of retinal mi-
croangiopathy by analyzing optic coherence tomogra-
phy angiography (OCTA) images."”! Cotton wool spots,
hemorrhages, vascular occlusions, paracentral acute
middle maculopathy (PAMM), neuroretinopathy, and

panuveitis are some of the previously reported posteri-
or segment findings.®

It is well known that retinal arterial macroaneurysm
(RAM) isan acquired vascular disorder and the most com-
mon risk factors for its development are hypertension, fe-
male sex, and older age.! In this report, we describe three
cases of healthy patients presenting RAM after recovery
from COVID-19.

This study was approved by the Hospital das Clinicas
of the Medical School of the University of Sdo Paulo, opin-
ionno. 4.834.601, CAAE: 47157821.0.0000.0068.

CASE 1
A 47-year-old Brazilian man, asymptomatic, came for a
routine ophthalmic evaluation. He had had a mild form of
COVID-19 one month before. He denied any history of system-
ic or ocular diseases. His best-corrected visual acuity (BCVA)
was 20/20 in both eyes (OU). Anterior segment examination
was unremarkable. In the right eye (RE), fundus examination
revealed a cotton wool spot at the posterior pole (Figure 1A),
with clear vitreous and without retinal lesions. There were no
retinal abnormalities in the left eye (OS) (Figure 1B).

After 2 months, the patient remained without com-
plaints. Fundus exam showed cotton wool spotsreduction

Figure 1. Imaging of retinal arterial macroaneurysms in a patient recovered from COVID-19. Baseline color fundus photogra-
phy shows cotton wool spots at the posterior pole, close to the superior temporal arcade and optic disc in the right eye (A);
the posterior pole of the left eye was unremarkable (B). After 2 months of the initial eye exam, fundus photography showed a
reduction of the cotton wool spot in the right eye (C) and the presence of two retinal arterial macroaneurysms of the inferior
temporal retina of the left eye (D and E). The fluorescein angiography confirmed the diagnosis (F).
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Figure 2. Image of retinal arterial macroaneurysms in a patient with sudden visual loss after recovery from COVID-19. Normal
color fundus photography of the left eye (A). Moderate vitreous hemorrhage and a nasal peripheral retinal arterial macroaneu-
rysms observed in the right eye (white arrow) (B and C). Fluorescein angiography exam shows a typical fill in the early arterial
phase and late stain of the vessel walls (D). After one month, laser marks in the retinal arterial macroaneurysms region and clear

vitreous are noted (E and F).

in RE (Figure 1C) and two RAM with hard exudates form-
ing a circinate, with some adjacent ghost vessels at the
equator of the inferior temporal retina in OS (Figures 1D
and 1E). Fundoscopic findings were more evident in the
fluorescein angiography exam (Figure 1F). Laser photoco-
agulation was performed in the region of the macroaneu-
rysms, to reduce exudation and the risk of vitreous hem-
orrhage. Patient was referred to the cardiologist, but no
systemic disease was identified.

CASE 2

A 62-year-old woman reported sudden visual loss in RE
few days before admission. She had had a mild form of
COVID-19 7 months before. No history of trauma, comor-
bidities or ophthalmic treatments were reported. She un-
derwent a complete eye examination a year ago, in which
no retinal abnormalities were identified. Best-corrected
visual acuity was 20/400 RE and 20/20 OS. Anterior bio-
microscopy and intraocular pressure were normal in OU.
Fundus exam was normal in OS (Figure 2A) and showed
moderate vitreous hemorrhage and a RAM in the nasal
peripheral retina in RE (Figure 2B and 2C), without other
vascular changes.

Fluorescein angiography confirmed the presence of
the RAM (Figure 2D), with no other vascular changes. Laser
photocoagulation was performed. After one month, BCVA
improved to 20/20 RE. Fundus exam showed clear vitreous
and laser marks in the RAM region (Figures 2E and 2F). The
patient was referred to the cardiologist for further investi-
gation, but no comorbidities were identified.

CASE 3

A 54-year-old woman with unilateral negative scotoma
over the past 21 days presented with decreased visual acu-
ity in OS. She did not have any significant past medical
history. She reported a history of mild COVID-19 a month
prior to ocular symptoms. Her BCVA was 20/20 (RE) and
20/600 (OS). Anterior segment examination was unre-
markable. Fundus exam showed vitreous hemorrhage,
deep and superficial retinal hemorrhages, with grayish
fibrotic aspect at the central macula. RE had no signs of
vascular abnormality.

The optical coherence tomography (OCT) showed
dense subretinal and pre-retinal hematoma, with ma-
jor disruption of the retinal layers due to a hemorrhagic
RAM, visible at the superior temporal branch (Figure 3).
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Figure 3. Optical coherence tomography shows dense subretinal and preretinal hemorrhage due to retinal arterial microaneu-
rysm visible at the superior temporal branch in a patient after recovery from COVID-19.

DISCUSSION

COVID-19 is caused by a coronavirus that uses the an-
giotensin-converting enzyme-related carboxypeptidase
(ACE2) receptor to infect cells. ACE2 receptor is present
in many cell types, including retina. It is a vital element
in the renin-angiotensin-aldosterone system pathway
that regulates processes such as blood pressure, wound
healing and inflammation.” The ACE2 receptor is also
involved in the diabetic and hypertensive retinopathy.
Microvascular injury and thrombosis in patients with
severe COVID-19 appear to highlight the importance of
evaluating vascular involvement concomitant to this
disease.!®

The inflammatory cytokine storm could be associated
with retinal findings related to COVID. Retinallesions, such
as microhemorrhages, nerve fiber infarcts, PAMM, and
neuroretinopathy, have been reported in outpatients after
confirmed COVID-19 with mild to moderate symptoms. 9

We described three cases of RAM after COVID-19 in
healthy adults. As the virus is enrolled with vascular injury,
cases of local arterial damage and aneurysms can occur. A
study conducted by Whittaker et al. reported two giant cor-
onary artery aneurysms in children with multiple systemic
inflammations during the COVID-19 pandemic.!)

Retinal arterial microaneurysm and focal dilations of
retinal arterial branches are acquired, most often found
along the supero-temporal arteriole, which can be clas-
sified as hemorrhagic or exudative. The possible patho-
physiology is a localized ischemia in the arterial walls
from vascular disease, which can predispose vessels to
focal dilation. Older age, female sex, and systemic hyper-
tension (seen in 75% of patients) have a strong associa-
tion.!® However, none of our patients had advanced age or
comorbidities. Casagrande identified SARS-COV-2 RNA
in the retina of affected patients. Given the presence of
ACE2 receptors in various layers of the retina vasculature
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and choroid, pathoanatomical abnormalities in these oc-
ular tissues may be expected.®

The causes of the macroaneurysms in this case report
are unclear. Although direct coronavirus infection of the
retina vasculature is possible, secondary effects of inflam-
mation cannot be excluded. Exacerbation of underlying
systemic diseases is unlikely, given the young age of the
patients and the absence of pre-existing systemic disorder.

Vascular retinal disease may be presented even in as-
ymptomatic patients. Prospective studies are necessary
to better understand the spectrum of ophthalmologic
manifestations in COVID-19, in order to better treat and
avoid visual loss in these patients.
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