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Abstract

Purpose: This paper aims to raise suspicion in clinicians for COVID-19 infection in the setting of a third nerve palsy of unknown

origin.

Case Report: We report the case of a previously healthy 46-year-old male presenting with an acute onset of binocular diplopia, right

eye strabismus, and right eye ptosis 1 day before being tested positive on an antigen test for severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2).

Outcome: The patient successfully recovered 1 week after oral corticosteroid treatment.

Conclusion: Our patient’s case, together with other reported cases, adds evidence suggesting a correlation between SARS-CoV-2

infection and III cranial nerve palsy.

Keywords: COVID-19; SARS-CoV-2; Diplopia; III Cranial Nerve Palsy; Strabismus

Introduction

The III cranial nerve is responsible for the innervation of the
inferior oblique, the inferior rectus, the medial rectus, the superior
rectus, and the levator palpebrae superioris. Depending on wheth-
er all or only some functions are affected, the paralysis can be com-
plete or incomplete. The extracranial portion of the nerve is sup-
plied by the ophthalmic artery. Its position exiting the brainstem
makes it susceptible to aneurysms pressing on it. The most com-
mon causes for this paralysis are brain aneurysms, microvascular

and demyelinating diseases, brain tumors, and head injuries [1].

Since the SARS-CoV-2 outbreak in 2019, there has been an in-

creasing number of neurologic manifestations that are thought to

be caused by the neurotropism of the virus. Here we present the
case of a Ill nerve incomplete paralysis possibly derived from Coro-
navirus Disease 2019 (COVID-19) [2,3].

Case Report

We present the case of a 46-year-old male presenting with an
acute onset of horizontal binocular diplopia and right eye stra-
bismus for 2 days. The patient had no allergies, no prior medical
history, and was taking no medication. He had tested positive for
SARS-CoV-2 one day before admission. His pupils were symmetric
under room light at examination, being the right one non-reactive
to light. He presented right eye exotropia in primary position, a

limited adduction of the right eye, and right eye ptosis (Figure 1).
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Besides this, the patient had no other symptoms. Given that the
patient had no risk factors for microvascular diseases, a cranial
computed tomography (CT) scan was performed to rule out an an-
eurysm. The CT scan found no signs of acute lesions nor signs of
aneurysmatic dilations. Further imaging with magnetic resonance
imaging (MRI) ruled out a demyelinating disease (Figures 2 and 3)
and angiography confirmed the absence of aneurysms (Figure 4).
After ruling out aneurysms as the cause of the nerve paralysis on
the day of admission, corticosteroids were prescribed (1 g/day of
methylprednisolone p.o. for 3 days). After two weeks the patient
showed full recovery of the paralysis (Figure 5) and tested negative
on the SARS-CoV-2 antigen test.
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Figure 1: Schematic representation of patient’s positions of

gaze at presentation showing right eye exotropia in primary

position and limited adduction of the right eye. RE: Right Eye;
LE: Left Eye.

Figure 2: An MRI was performed to rule out demyelinating

diseases. The analysis of the images showed no alterations.
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Figures 3: An MRI was performed to rule out demyelinating

diseases. The analysis of the images showed no alterations.

Figure 4: An angiography was performed to confirm the

absence of aneurysms.

Discussion

Our patient received 1 g/day of methylprednisolone for 3 days,
a treatment similar to others recommended in a comparable set-
ting. Elenga,, et al. used 2 mg/kg of prednisone per day for 10 days,
calcium (500 mg once a day for 10 days), and vitamin D (440 Ul

once a day for 10 days) in a case of unilateral diplopia and ptosis
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Figure 5: Schematic representation of patient’s positions of
gaze after two weeks showing full recovery. RE: Right Eye; LE:
Left Eye.

in a child with COVID-19 [4]. Belghmaidi., et al. followed a regime
of chloroquine (500 mg twice a day for 10 days) with azithromycin
(500 mg once a day the first day, then 250 mg every day for 6 days),
vitamin C (1g twice a day for 10 days) and zinc (90 mg twice a day
for 10 days) [5] in a patient with a third cranial nerve palsy pre-
senting with unilateral diplopia and strabismus, and Douedi., et al.
chose to use a supportive treatment for COVID-19 and third cranial
nerve palsy [6]. Full recovery was reached in all cases, which might
suggest that a third cranial nerve palsy would resolve without spe-
cific treatment in cases of mild SARS-CoV-2 infection and a normal
imaging study.

Since the SARS-CoV-2 outbreak in China in December 2019,
many investigations regarding the virus mechanism of action have
been conducted. Some of them show its affinity for the angioten-
sin-converting enzyme 2 (ACE2) receptor. This receptor is widely
known to be found in lung tissue cells, but also in nervous tis-
sue. ACE2 is expressed on nervous tissue cells like neurons (both
excitatory and inhibitory neurons) and some non-neuron cells
(mainly astrocytes and oligodendrocytes) in the human middle
temporal gyrus and posterior cingulate cortex [7]. There is grow-
ing evidence that shows that COVID-19 variably causes neurologic
manifestations prior, during, and even after the onset of common
COVID-19 symptomatology [2,3]. Suggested mechanisms are direct
SARS-CoV-2 infection to the nervous system, neuroinflammation,
post-viral triggered autoimmune response, hypercoagulability, and
metabolic or hypoxic injury [8]. Direct infection is thought to be
favored by slow blood flow within the microcirculation and the
high viral load in the initial sites of infection. This may make the
interaction of the SARS-CoV-2 virus spike protein (S-protein) with
ACE2 expressed in the capillary endothelium possible [9]. Two
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theories have been postulated regarding the entry mechanism of
SARS-CoV-2 into the nervous system. The main theory states that
SARS-CoV-2 probably uses the olfactory nerve fibers as the main
entry route into the CNS, and induces neuronal cell death [8,10].
The other theory postulates that the virus could spread to the CNS
through neural dissemination, using anterograde axonal transport
[8]. Coronaviruses may alternatively cross into the CNS through a
blood-brain barrier compromised by endothelial injury or endo-
theliitis, inflammatory mediators, transmigration of macrophages
carrying the virus, or direct infection of the endothelial cells them-
selves [11].

These findings show us that, although the mechanism might
not be clear yet, the virus is able to reach the CNS. This knowledge
offers biological plausibility to the theory that SARS-CoV-2’s entry
into the CNS might be responsible for causing a III cranial nerve

palsy in some cases.

Adding our experience to that of other authors reporting simi-
lar cases [4-6,12], we aim to raise suspicion of a COVID-19 infec-
tion in patients presenting a unilateral III cranial nerve palsy with
little to no imaging findings, even in the setting of mild COVID-19
symptoms.

Conclusion

Together with other reported cases, our patient's case adds to
evidence suggesting a correlation between SARS-CoV-2 infection
and III cranial nerve palsy. It meets not all but some Bradford-Hill
criteria for causation (temporality, biological plausibility, and co-
herence), which supports the need for further investigation on the
neurological complications of a SARS-CoV-2 infection to establish a

causation relationship.
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