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Abstract

Neurological manifestations of COVID-19 are not well understood. We report a case of a 44-year-old man
who presented with fever, double vision, and headache and was subsequently diagnosed with COVID-19
and transient abducens nerve paresis. He did not present with any respiratory symptoms or additional
specific neurological findings. We suggest that as the number of cases rises worldwide, physicians
should have a greater index of suspicion for COVID-19 in patients with cranial neuropathies even in mild
cases without typical respiratory symptoms.

Introduction

The novel coronavirus disease (COVID-19) originating in Wuhan, China has become a widespread global
pandemic with over 16 million cases and over 650,000 deaths worldwide." Linked to the family of severe
acute respiratory syndrome coronavirus (SARS-CoV), the new coronavirus is designated SARS-CoV-2 with
typical symptoms including fever, cough, and shortness of breath.” The main ocular abnormality that has
been reported is conjunctivitis. Recently, in a study of 38 patients with confirmed COVID-19, 12 (31.6%)
had conjunctivitis.? Neurological manifestations are reported in 78/214 (36.4%) of COVID-19 patients
including central nervous system (e.g., headache) and peripheral nervous system (e.g., taste, smell, and
vision impairment) manifestations.® Diplopia secondary to abducens nerve palsy in adults is often
secondary to vascular disease, trauma, tumors, autoimmune, inflammatory, and idiopathic causes.
Spontaneous recovery may occur in unilateral, isolated, and benign cases.* Diplopia secondary to cranial
nerve motor neuropathies may be associated with viral etiology, however, it is not a common presenting
symptom of COVID-19. Awareness of cranial nerve involvement may increase the index of suspicion for
diagnosing patients with COVID-19 and potentially prevent disease transmission. Here, we describe the
first case of isolated abducens paresis and associated diplopia as the sole ocular abnormality in a
generally healthy patient with COVID-19.

Case Report

A 44-year-old generally healthy man referred for ophthalmologic consultation in a hospitalized
institutional setting presented with a 5-day history of fever, double vision, and headache. The patient also
noted fatigue, generalized muscle weakness, and loss of appetite for one week. Several days prior to
admission, he visited a healthcare practitioner and was sent home with antipyretic treatment. Due to lack
of respiratory symptoms, COVID-19 was not suspected initially. The patient had no known medical or
ocular history, medications, or allergies. As his symptoms did not resolve, he was admitted to the hospital
without any respiratory symptoms. Blood tests demonstrated mild lymphopenia (1.28 x 10%/L), elevated
C-reactive protein (92 mg/L), and D-dimer level (1.3 ug/ml) consistent with COVID-19. Lung auscultation
and chest x-ray indicated a bilateral pneumonia-like illness. Computed tomography of the head showed
no pathological findings. Reverse transcriptase-polymerase chain reaction (RT-PCR) for SARS-CoV-2 was
detected in the patient’s first nasopharyngeal swab Ophthalmologic examination, performed with
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complete personal protective equipment, revealed binocular diplopia and a limitation to abduction in the
left eye (Fig. 1). Orthophoria was noted in right gaze, and there was no additional cranial nerve
involvement. Ophthalmologic examination including pupillary response, anterior pole, and dilated fundus
exam was otherwise unremarkable. Neurological examination was normal and did not show evidence of
meningeal irritation. Lumbar puncture and magnetic resonance imaging were considered but not
performed due to resolution of symptoms within 5 days of admission. Treatment included azithromycin
and hydroxychloroquine for 5 days as was according to the local infectious disease protocol. The patient
was discharged to state-mandatory quarantine, and ten days later he had improved and was negative for
SARS-CoV-2.

Discussion

The most plausible diagnosis in our patient without any prior medical or ocular history was isolated
abducens paresis associated with COVID-19 infection. Vascular, neoplastic, and traumatic etiologies as
well as pre-existing strabismus, thyroid eye disease, and myasthenia gravis were ruled out. A possible
mechanism of the viral etiology in the current case is direct invasion of the abducens nerve. Prior CoV
studies have described viral spread via the olfactory nerves possibly due a viral interaction with the
membrane bound angiotensin-converting enzyme 2 receptor.® Another hypothesized mechanism is
hyperactivation of monocytes and dysregulated macrophages leading to a hyperinflammatory immune
response.® Given that the diplopia occurred at the beginning of our patient’s disease course, direct viral
spread was suspected although an immune response to viral infection could not be ruled out.

Recently, diplopia has been suggested as a symptom of COVID-19 linked to ophthalmoparesis and Miller
Fisher Syndrome, a demyelinating inflammatory polyneuropathy. Across three recent studies, one patient
presented with partial third nerve palsy and accompanying bilateral sixth nerve palsy, one with complete
third nerve palsy only, one with bilateral sixth nerve palsy, and two with unilateral sixth nerve palsy.’8?
Similar to the two aforementioned cases, the precise mechanism in our case remains unknown. In these
previously mentioned studies, patients who presented with third nerve palsy with or without additional
sixth nerve palsy demonstrated a more severe manifestation of their infection and required more
intensive, in-patient treatment. Whether we can provide a clinical guideline for future cases remains
undetermined. However, the presentation and management of isolated ocular motor cranial nerve paresis,
as in our case, may be associated with a less complicated disease process whereas patients who present
with persistent sixth nerve palsy or additional third nerve palsy may be correlated with greater disease
severity.

Since neuroimaging and cerebral spinal fluid analysis were not acquired for our patient who presented
during the initial peak of the coronavirus pandemic, our conclusions are limited regarding the precise
mechanism of the abduction paresis.

Treatment with azithromycin and hydroxychloroquine for 5 days per institutional protocol coincided with
patient improvement and symptom cessation.
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Conclusion

Here we describe a case of unilateral abducens paresis and resulting diplopia as the sole ocular
abnormality in a generally healthy male with mild COVID-19. As cases continue to rise, physicians should
be aware that patients with COVID-19 may present with cranial nerve involvement even in mild cases
without typical respiratory symptoms.

Abbreviations

COVID-19

novel coronavirus disease

SARS-CoV

severe acute respiratory syndrome coronavirus
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severe acute respiratory syndrome coronavirus 2
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coronavirus
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Figures

Figure 1

Horizontal Eye Movements Examination of extraocular horizontal eye movement revealed limitation to
abduction in the left eye. Orthophoria was noted in right gaze.
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