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Abstract

Manifold neuro-ophthalmological signs & symptoms have been described in association with
corona virus disease 19 (COVID-19). These presenting manifestations probably due to the
result of a range of pathophysiological mechanisms throughout the course from acute illness
to recovery phase & late recovery phase. Optic nerve dysfunction like optic neuropathy is
associated with post COVID-19 infection. In this case series we want to highlight about the
course, sequelae & association of optic neuropathy in COVID-19 patients.

Introduction

The novel coronavirus is identified for the
first time in December 2019 after a series of
acute atypical pneumonia cases occurred in
Wuhan, China.! Human angiotensin-
converting enzyme 2 (ACE-2) is recognized as
a functional receptor. The severe acute
respiratory syndrome corona virus 2 (SARS-
CoV-2) binds and uses ACE-2 as a cell entry
receptor to epithelial cells via the spike (S)
protein.2  Various neuro-ophthalmological
manifestations have been described in
association with corona virus disease 19
(COVID-19). These symptoms and signs may
be the result of varying wunderlying
pathophysiological mechanisms. These are
hypoxia, severe hypertension, toxic metabolic
processes, ischemic and hemorrhagic strokes
as well as para-infectious and post-infectious
inflammatory processes.> Here, we want to
describe 3(three) cases which was diagnosed
as a case of optic neuritis which is associated
with COVID-19 infection in different stage of
COVID-19 disease.

Case: 1 (one)

A 45-year-old man developed sudden
dimness of vision in his right eye associated
with retro-orbital pain & headache for 3(three)
days. After taking meticulous history he states
that he had a history of fever & malaise 21

- days back, for this reason he attended in the
. fever clinic after 3 (three) days of onset of

symptoms subsequently he was tested

positive for COVID-19 by RT-PCR. After 21
days, he developed dimness of vision. On
ocular examination, his vision was 3/60 in his
right eye which was not improved with
pinhole and refraction & 6/6 in his left eye.
Relative afferent pupillary defect (RAPD)
grade (II) was present in his right eye and
color vision was impaired in his right eye.
Anterior segment was normal in both eyes,
fundoscopic examination and color fundus
photograph showed right sided optic disc
swelling & left sided optic disc was normal
(figure-1). The hematological parameters &
magnetic resonance imaging (MRI) findings
were with in normal limit, Patient was treated
with intravenous methyl prednisolone 1 gm
daily for consecutive 3 days then was treated
with oral prednisolone. On follow up his
vision was improved to 6/9 in his right eye
with this treatment (table-I).

Case:2 (two)

A 28-year-old woman, came to the
ophthalmology department with dimness of
vision in her left eye for 1(one) day. She had no
retro-orbital pain & headache. She was tested
positive for COVID-19 by RT-PCR from nasal
swab four weeks back and recovered
uneventfully before she developed dimness of
vision. On ocular examinations her vision was
6/6 in his right eye., 6/36 in her left eye which
was not improved with pinhole and
refraction, RAPD (gradel) present in left eye,
color vision was impaired in left eye. The
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Table-1

Changes of visual acuity of all 3(three) patients after

injection methyl prednisolone

Case |Age |Durationof | Eye |Preinjection |Post injection
poor vision Visual acuity | visual acuity
Case-1 | 45 3days | Right 3/60 6/9
Case-2 | 28 1 days Left 6/36 6/6
Case-3 | 40 | 15days | Right 3/60 6/24

anterior segment reveals within normal limit in both eyes,
fundoscopic examination and color fundus photograph
showed left sided optic disc swelling which was marked in
nasal part & right sided optic disc was normal. The blood
counts & MRI findings were within normal limit(figure-2).
The patient was treated with intravenous methyl prednisolone
1 gm for consecutive 3(three) days then with oral
prednisolone. Her vision was improved to 6/6 in her left eye
after treatment on follow up (table-I).

18/3/2021,0D,Fundus(Color),

Figure-1: Color fundus photograph (CFP) shows 1(a). Optic disc swelling
of Right optic disk side picture. 1(b). Normal optic disk of the left eye.

Case: 3 (three)

A 40-year-old female came to the department with the
complaint of dimness of vision in his right eye for 15 days.
Her dimness of vision was not associated with orbital pain &
redness of eye. She had fever, loss of taste and smell 2(two)
months back. On that time her oxygen saturation was normal
& took home treatment but did not do RT-PCR for COVID-19
test. On ocular examinations her visionis 3/6 in her right eye
which was not improved with pinhole & refraction, RAPD
(grade-II) present in right eye, color vision was impaired in
right eye and 6/6 in her left eye. Anterior segment reveals
within normal limit in both eyes, fundoscopic examination
and color fundus photograph showed right sided optic disc
swelling with star shaped macular exudate(figure-3). Blood
picture was within normal limit, MRI findings was normal.
Patient is treated with intravenous methyl prednisolone for
consecutive 3 days then with systemic steroid & vision was
improved to 6/24 in her right eye.

Figure-2: Magnetic resonance imaging(MRI) showing no abnormalities.

Figure-3: Color fundus photograph shows right sided optic disc swelling
with star shaped macular exudate.

Discussion

Cases of SARS-CoV-2 have been known to associated with
conjunctivitis and asymptomatic non-neuropathic retinal
lesions.*>® The virus also can be present in tears.” Moreover,
the studies in animals showed, other corona viruses can cause
conjunctivitis, anterior uveitis, retinitis, and disc neuritis.?
Though the ability of SARS-CoV-2 to induce serious ocular
disease has been unknown. Actually optic neuritis is a clinical
diagnosis based on the history and examination findings.
Because important findings on funduscopic examination help
to differentiate typical from atypical cases of optic neuritis.
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Ophthalmologic examination can be considered in the clinical
evaluation. Other causes of optic neuritis were ruled out due to
the clinical features of the patient, imaging, and laboratory
tests. It is notable that although initial disc edema was mild to
moderate in this patient, it may led to severe atrophy in
untreated patient. Other viruses (eg, varicella-zoster virus)
have also been reported to have this effect® The
pathophysiology of neurological involvement is still not fully
understood in COVID-19 patients. One of the theories suggests
that coronavirus is a neurotrophic and neuro-invasive virus
and that hypogeusia and anosmia are manifestations of
peripheral nervous systems involvement.!? Since the central
and peripheral nervous system can be affected, we believe that
neuro-ophthalmological manifestations can occur. Neurologic
complications in patients with COVID-19 are common in
hospitalized patients.'"12 More than 80 percent of hospitalized
patients may have neurologic symptoms during their disease
course.’> Some reports support the evidence for direct viral
invasion of the nervous system.!314

We report a case series of two unilateral optic neuritis & one
case of unilateral neuroretinitis those are seems to be late
complication of SARS-CoV-2 infection. The initial clinical
impression of unilateral Vogt-Koyanagi-Harata(VKH) was
ruled out due to the absence of bilateral involvement,
meningism, and the existence of structural and functional
damage at the level of the optic disc compatible with optic
neuritis.’®

It is difficult to determine whether optic neuritis is due to true
ischemia or inflammation. Probable cause of inflammation is
due to direct infiltration of the virus in the ocular tissue, or it is
a consequence of inflammation of the choroid which need to
evaluated by further study.

Conclusion :

The neuro-ophthalmological manifestations associated with
COVID-19 infection are diverse and span the course of
infection through the recovery phase & late recovery phase.
The COVID-19 virus infection & its extent is still poorly
understood and explained. Neuro-ophthalmological presen-
tation should not be neglected. Complete ophthalmological
examination of these patients should be performed to fully
describe ocular manifestations related to COVID19 infections.

Ethical consideration

Written informed consent was taken from the patients for
publishing the history and pictures. Utmost respect and
sympathy were shown to the patients during the course of
treatment.
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