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Abstract

Cranial nerve neuropathy could be a part of neurological spectrum of COVID-19 disease. Research suggests SARS-
CoV-2 infection can trigger an aberrant immune response in some individuals, causing inflammatory nerve damage
leading to anosmia and neuropathy. We report here a 50-year-old female patient who presented to the outpatient
clinic in Saint John Eye Hospital with a two months history of binocular, horizontal diplopia five days after recovery
from SARS-CoV-2 infection, PCR positive test obtained by a nasopharyngeal swab on April 1st, 2021 with upper
respiratory tract symptoms. The patient was diagnosed with bilateral abducens nerve palsy. The main cause was
presumed to be post-viral as the patient had controlled diabetes “HBAIC: 7% and had no pre-existing
microvascular risk factors. Diplopia still exists after two months of bilateral abducens nerve palsy. Measurements
confirmed bilateral limited abductions in both eyes with right or alternating convergent squint.

This case report supports the hypothesis that direct or indirect virally mediated injuries along the routes of the
cranial nerves can cause neuropathy and olfactory dysfunction. The longer latency effects of COVID-19 infection
are not well understood. This case report aims to raise awareness amongst clinicians of coronavirus-induced

neurological symptoms
Key words: SARS-CoV-2; COVID-19

Introduction

The COVID-19 disease emerged in Wuhan province of China in November
2019 and spread across the world in a short time, resulting in a pandemic.
The first five cases in Palestine were detected on March 5, 2020. Since then,
the disease has continued to spread rapidly, and the number of cases has
increased in all provinces. Coronaviruses are a large family of viruses that
are seen as the causative agent of a wide range of clinical symptoms from
the common cold to severe pneumonia, such as Middle East Respiratory
Syndrome (MERS-CoV) and severe acute respiratory syndrome (SARS-
CoV). SARS-CoV2, responsible for the COVID-19 disease, is considered to
be the most effective of this family of viruses, which has led to the ongoing
pandemic. [1]

The incubation period of COVID-19 is around five days in the initial stage
of the disease, and although the most common complaints are fever, cough,
myalgia, headache, and joint pain, patients can also present with many
different symptoms, including taste and smell disorders, diarrhea, and
weakness. [2]
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The COVID-19 disease caused by the SARS-CoV2 virus commonly results
in cranial nerve symptoms. The fact that these findings are more common
and severe in COVID-19 than previous SARS and MERS outbreaks suggests
that it has a more neurotrophic and more aggressive neuroinvasion. [2]

In this context, we aimed to discuss a case report of acute isolated bilateral
abducens nerve palsy following SARS-CoV-2 infection. All patients gave
informed consent for the publication of their case details and any
accompanying images.

Case Report

On April 1% 2021, a 50-year-old female developed acute upper respiratory
tract symptoms “chest pain, dyspnea”, with positive PCR test of SARS-CoV-
2 infection. The symptoms lasted for 14 days then PCR was repeated and
returned back negative. Five days after recovery our patient developed
binocular, horizontal diplopia and right eye lid retraction.

She was seen at Saint John Eye Hospital two months later. A non-smoker
with controlled Diabetes mellitus “HBA1C:7%”, on oral systemic tablet
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JANUMET 50/1000mg once a day. She reported no history of childhood
strabismus.
The patient reported headache and fatigue from intermittent diplopia.

Thyroid function tests and blood tests were performed with normal range
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results. MRI was obtained with normal findings. The patient was reviewed
by the Orthoptist. Ocular motility examination and Hess chart “Figure 1’
revealed a confirmed bilateral limited abductions in both eyes with right or
alternating convergent squint.

Figure 1: Hess chart of 50 years old female patient with bilateral 6™ nerve palsy

The patient showed abnormal head posture with slight face turn to the right
side with slight chin up, both eyelids were slightly retracted. The cover test
showed right alternating convergent squint measuring 16 prism diopter for
near and 25 prism diopters for distance without glasses and 12 prism diopters
for near and 14 prism diopters for distance with glasses, ocular movement
showed bilateral limitation of abduction with overacting medial rectus
bilaterally noticed more in the left eye. Stereopsis is normal.

These findings are consistent with bilateral abducens nerve palsy. Her best
corrected visual acuity was normal; it measured 0.00 (6/6) in the right eye
and 0.00 (6/6) in the left eye on the ETDRS (Early Treatment Diabetic
Retinopathy Study) chart at 4m. Pupils were equal and reactive to light.
There was no afferent pupillary defect. A base out Fresnel prism to relieve
diplopia was deferred to next visit because she tolerated her intermittent
diplopia. The patient was also reviewed by a neuro-ophthalmologist at Saint
John eye hospital.

Discussion

Abducens nerve palsy is the most common isolated ocular motor palsy and
has a wide range of potential aetiologies. [3] It is a rare presentation in
younger adults, where the etiology includes vasculopathies, neoplasia,
multiple sclerosis and other inflammatory diseases, with viral etiologies
responsible for 1-10% of cases. [4] Clinical presentation manifests as
horizontal diplopia, limitation of abduction and an eso-deviation in primary
position, measuring greater for distance than close proximity. The
association between viral infection and cranial neuropathy is well reported
in the literature. [5] In particular, abducens nerve involvement has been
linked with confirmed viral infections caused by: Cytomegalovirus, Epstein-
Barr virus, Herpes Zoster, Lyme Disease, Measles, Dengue Fever and Scrub
Typhus. [6,7,8,9,10] In the literature we found most cases of Abducens nerve
palsy were unilateral as in case report of Greer et al. [11] while in our case
the patient had bilateral Abducens nerve palsy which should rise our concern
of bilateral COVID-19 related neuropathy. Virus mediated immune
response. Aberrant immune response may induce neurological injury from
pro-inflammatory cytokines. [12,13] Specifically, COVID-19 may infect
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endothelial cells, compromising the integrity of the blood—brain barrier, or
infiltrate leukocytes that become subsequent viral reservoirs for
dissemination. [14] Macrophages expressing ACE2 receptors may augment
systemic inflammation, perpetuating widespread tissue injury. [15]

The pathogenesis of ophthalmoplegia is controversial and several
mechanisms have been postulated: The first is a direct cytopathic effect from
the virus itself on the surrounding neural tissue. The second is an immune
response of the central nervous system to the virus. The third attributes it to
an occlusive vasculitis induced by the virus. A fourth theory suggests that
the VZV activates another latent neuropathic virus within the brain. [16]

The Hess Chart can give a good indication of whether a deviation is
neurological or mechanical; however, it must not be taken in isolation and
should be considered with the rest of the orthoptic report. So, we depend on
diagnosis of bilateral abducens nerve palsy on Hess Chart in addition to
orthoptic assessment.

Limitations

The major limiting factor of our study is that we did not have any evidence
(such as pathological examination or nerve biopsy sample) to show the direct
damage of the virus on the nerves. We cannot go beyond predicting whether
this damage occurs as a result of the direct effect of the virus or the
development of an immune response-mediated mechanism.

The second limitation is the time that is required to observe the patient for a
period to assess how long cranial nerve palsy could last post COVID-19
infection.

Third limitation is that few cases have been published discussing the clinical
manifestations of COVID-19 on the eyes. [17]
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Conclusion

The long latency effects, neurological manifestations, infection pathways
and mechanisms of COVID-19 are currently not well understood. This
infection mechanism could affect other cranial nerves and produce isolated
nerve palsies. Further case reports are necessary to reveal the full spectrum
of clinical manifestations of COVID-19 infection.
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