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Case Report

Binocular Optic Neuritis in an Eight-Year-Old Boy Due to COVID-19
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Abstract

Introduction: Optic neuritis or inflammation of the optic nerve is a frequent cause of acute optic nerve damage in children and
adults. Optic neuritis can occur in association with some viruses, such as influenza and mumps viruses. At the end of 2019, a novel
coronavirus, known as COVID-19, spread throughout the world. Coronavirus is known to cause optic neuritis in animal models, and
several adult cases have been reported up to now, as well. However, to date, no case of optic neuritis has been reported in children
with COVID-19.
Case Presentation: The patient was an eight-year-old boy referred to our center, complaining of sudden bilateral and progressive
blurring of vision with right-eye preference. He had a history of severe headache for three days in the previous two weeks and slight
mood disturbance. On physical examination, bilateral disk swelling and significant loss of vision were detected in his both eyes.
Magnetic resonance imaging (MRI) of the brain showed bilateral maxillary sinus thickening with mild optic nerves enlargement
with slightly hyperintense T2 and mild post-contrast enhancement. No pathologic finding was seen in the brain, and cerebrospinal
fluid and other immunologic tests were normal. Due to the patient’s history of headache and outbreak of COVID-19, a nasopharyn-
geal reverse transcription-polymerase chain reaction (RT-PCR) test for COVID-19 was requested, and a positive result was obtained,
confirming the diagnosis of COVID-19 infection. The optic neuritis was treated with pulsed methylprednisolone and the patients’
vision improved.
Conclusions: In this article, we reported an eight-year-old child with optic neuritis and headache in the context of COVID-19. No
case of optic neuritis has been reported in children with COVID-19.
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1. Introduction

Optic neuritis is a common cause of acute optic nerve
damage in children and adults (1). Diagnosis of optic neuri-
tis is based on a set of signs and symptoms. It usually starts
with pain in eye movements and is associated with acute vi-
sion loss (2, 3). Different forms of optic neuropathy, includ-
ing optic neuritis, have been reported in association with
infectious agents. Optic neuritis can occur in association
with some viruses, such as influenza virus, mumps virus,
cytomegalovirus, and Epstein-Barr virus (4).

At the end of 2019, a novel coronavirus, known as
COVID-19, spread throughout the world. The World Health
Organization declared the outbreak a public health emer-
gency of international concern in January 2020 (5). The
most common symptoms of coronavirus disease are fever,

dry cough, and shortness of breath (6). Although the most
common symptom of COVID-19 is pneumonia, some pa-
tients experience other major organ involvements. One of
the most involved organs is the nervous system. Both cen-
tral and peripheral nervous system diseases have been re-
ported following COVID-19.

As known, COVID-19 has neuroinvasive potential given
that one-third of adult patients have diverse neurolog-
ical manifestations (6, 7). Among children, COVID-19-
related neurological manifestations have been reported
in some articles, but the number of articles is limited.
The most common complications reported in children are
headache, positive meningeal signs (meningismus), and
altered level of consciousness (8). However, to date, no case
of optic neuritis has been reported in children with COVID-
19.
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2. Case Presentation

During the outbreak of the COVID-19 pandemic, an
eight-year-old boy was referred to our center complaining
of a sudden decrease in vision and bilateral and progres-
sive blurring of vision with right-eye preference. He also
had a frontal headache for two weeks, which was more se-
vere in the first three days, which then decreased sponta-
neously. The headache was more severe in the morning
but did not awake the patient. The patient experienced a
weight loss of about three kilograms and had slight mood
disturbance during the previous two weeks. The patient
had no history of eye trauma or exposure to toxins and
did not take any medications. He was the second child
of the family and was born by normal vaginal delivery.
The case had completed all vaccinations required in eight
years, and his growth and development were in the normal
range. His parents were not relatives, and they did not have
a family history of special diseases. The family and children
did not follow health and quarantine protocols.

On initial examination, the patient’s heart rate was 90,
respiratory rate was 20, and blood oxygen saturation was
97%. The patient had no fever. On ophthalmologic exami-
nation, he had no conjunctivitis. His eye movements were
normal and not painful, but he had color blindness in the
Ishihara test with a red-green color defect. On ocular cra-
nial nerve examinations, in general, the Marcus Gunn sign
was seen, and bilateral disk swelling was observed on fun-
doscopy. Visual acuity (VA) was 2/10 in the right eye and
4/10 in the left one, so the diagnosis of optic neuritis was
established. Other cranial nerve and neurological exam-
inations, including deep tendon reflexes (DTR) and bilat-
eral plantar reflexes, were normal. The force of four limbs
was 5/5, and no paresthesia or sensory disturbances were
detected.

For more investigation, necessary laboratory tests
were requested and the results were as follows:

CBCdiff: (WBC = 8600 cmm, Neut = 50.5%, Lymph =
36.5%, Hb = 13.4 g/dL, Plt = 346000 mL), TSH = 3.3 mIU/L, CRP
= +, Anti ds DNA = 0.23 IU/mL, ANA = 0.21 U/mL, ESR = 14
mm/h.

In order to rule out demyelinating disorders, brain
and cervical spinal MRIs and lumbar puncture (LP) were
performed. Brain MRI showed mucosal thickening in
maxillary and ethmoid sinuses and mild optic nerves en-
largement with hyperintensities in T2 (Figure 1) and post-
contrast enhancement (Figure 2). No abnormality was
seen in the brain and cervical parenchyma before and af-
ter the injection of contrast. So, sinus venous thrombosis
was rejected and optic nerve swelling was established.

CSF analysis was in normal range: (WBC = 0, RBC = 0,
Glu = 95 mg/dL, LDH = 41, Pro = 25 mg/dL, CSF pressure = 16
cmH2O).

In addition, it was observed that the oligoclonal band
in cerebro spinal fluid (CSF) was in the normal range,
and serum anti-NMO (neuromyelitis optica) was negative.
Therefore, demyelinating disorders, such as multiple scle-
rosis and neuromyelitis optica, were ruled out.

Considering his history, severe headache, and loss of
weight, as well as the outbreak of COVID-19, the nasopha-
ryngeal RT-PCR test for COVID-19 was requested and sur-
prisingly, a positive result was obtained. He was quaran-
tined due to the diagnosis of optic neuritis in the context of
COVID-19. Following the diagnosis of optic neuritis, the pa-
tient was treated with pulsed methylprednisolone. Having
received the medication, his vision improved significantly.
Eventually, visual acuity became 7/10 in the right eye and
8/10 in the left one.

3. Discussion

Optic neuritis is a common cause of acute optic nerve
injury in children and adults (1). Diagnosis of optic neu-
ritis is based on a set of signs and symptoms. It usually
starts with pain with eye movements in one or both eyes
and is associated with acute vision loss. However, it is of-
ten bilateral in children. The main differential diagnosis of
optic neuritis is idiopathic intracranial hypertension (IIH).
However, IIH can be ruled out by history, physical exami-
nation, and paraclinical findings. There is no loss of visual
acuity in IIH, and optic nerve enhancement should not be
observed in MRI after post-contrast injection. However, CSF
pressure is significantly raised in IIH, and it is usually nor-
mal in optic neuritis. In addition to the significant loss of
visual acuity in our patient, its CSF pressure was in the nor-
mal range, and his MRI showed optic nerve swelling with
post-contrast enhancement. One-third of patients with op-
tic neuritis have light edematous discs (2, 3). Optic neuritis
in children has specific clinical symptoms and fortunately
has a better prognosis than in adults. Viruses are the main
cause of optic neuritis in children, but the main concern of
physicians is the relationship between optic neuritis and
demyelinating disorders such as multiple sclerosis (9).

There are several causes for optic nerve inflammation,
including autoimmunity, infection, granulomatous dis-
ease, paraneoplastic disorders, and myelin depletion (1). A
wide range of viral, bacterial, parasitic, and fungal agents,
such as herpes virus, influenza virus, varicella-zoster virus,
and cytomegalovirus, can cause optic neuritis, with differ-
ent symptoms. The appropriate clinical diagnosis of the
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Figure 1. T2-weighted magnetic resonance imaging showing ethmoidal sinus fullness and hyperintensities in the anterior part of the optic nerve with mild enlargement

cause of the disease is based on epidemiological data, un-
derlying disease, systemic signs and symptoms, the pat-
tern of nerve injury, and visual signs that can be confirmed
by imaging and laboratory findings. Some of the infectious
agents are treatable. Corticosteroids with other specific
drugs are used to treat it, but the response to treatment is

variable and depends on the cause of the disease (4). Cor-
ticosteroids are especially used to treat acute viral neuritis
due to their anti-inflammatory effects (3).

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) enters the nervous system through retro-
grade and anterograde transmission. Besides, SARS-CoV-2
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Figure 2. T1-weighted magnetic resonance imaging with contrast injection and fat suppression showing post-contrast enhancement in both optic nerves

invades the olfactory bulb via TMPRSS2 and ACE2 recep-
tors. Additionally, the extracellular vesicles (EVs) of the
olfactory membrane can transfer the virus independent
of ACE2 receptors. Also, the virus can enter the central
nervous system (CNS) through the trigeminal and vagus

nerves. Furthermore, the virus can enter the CNS via
the bloodstream (10). Among newborns and children,
COVID-19-related neurological manifestations have been
relatively rare; however, reports of neurodegenerative
dysfunction are increasing in this age range (11).
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Both CNS and PNS diseases have been reported fol-
lowing COVID-19 (7). Depressed levels of consciousness,
ataxia, and seizures are more common in severely ill pa-
tients (11). Among the neurological symptoms of COVID-19
in children, central demyelinating diseases and Guillain-
Barre syndrome have also been reported rarely following
the viral infection (12). In a study on 187 children, 64 had
neurological involvement, among which headaches, pos-
itive meningeal signs (meningismus), and altered levels
of consciousness were most frequent (8). Our patient had
three days of severe headache as the first manifestation of
the disease, which gradually subsided. In our case, slight
mood disturbance was also reported by his mother, which
could be due to viral encephalopathy. Consequently, the
patient experienced visual loss and optic neuritis. In or-
der to rule out important demyelinating disorders, such as
neuromyelitis optica and multiple sclerosis, several inves-
tigations were performed, and all of them were negative.
Due to the outbreak of COVID-19, a nasopharyngeal RT-PCR
test for COVID-19 was requested for him, and the result was
positive. Fortunately, there is less evidence that COVID-19
triggers central demyelinating diseases in children (11).

Coronavirus is a known cause of retinitis and optic neu-
ritis in animal models; several adult cases have been also
reported up to now (13, 14). However, to date, there is no re-
port of optic neuritis in the pediatric population, and our
case can be the first report in this regard.
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