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Abstract:
Cranial nerve palsy associated with coronavirus disease 2019 (COVID-19) is rare. We herein report the

first Asian case of the immediate onset of isolated and unilateral abducens nerve palsy (ANP) accompanied

with COVID-19 infection. A 25-year-old man developed diplopia one day after the COVID-19 symptom on-

set. Neurological examination revealed limitation of left eye abduction without ataxia and hyporeflexia. Nega-

tive anti-ganglioside antibody results and mild albuminocytological dissociation were noted. The patient was

diagnosed with left ANP accompanied by COVID-19 infection. The ANP spontaneously recovered without

treatment. ANP can develop during the early phase of COVID-19 infection and adversely affect patients’

quality of life.
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Introduction

Abducens nerve palsy (ANP) is a neurological condition

that manifests as horizontal diplopia. The etiology of ANP

can include trauma, vascular disease, tumor, aneurysm, in-

fection, and inflammatory diseases. Recent data from the in-

surance database of a neighboring country suggested that the

incidence of ANP increases with age, and the etiology of

ANP was presumed to be mainly vascular (56.6%), idi-

opathic (27.2%), neoplastic (5.6%), or traumatic (4.9%) (1).

In addition, ANP can be induced by inflammatory and auto-

immune mechanisms, and some cases of post-infectious

ANP accompanied by cerebellar ataxia and hyporeflexia,

which are known as Miller-Fisher syndrome (MFS), have

been reported (2).

Coronavirus disease 2019 (COVID-19) infection causes

isolated ANP in rare cases (3-6). We herein report the first

Asian case of immediate-onset isolated and unilateral ANP

accompanying COVID-19 infection.

Case Report

A 25-year-old Asian (Japanese) man working in the secu-

rity department developed a fever. He had no history of dis-

eases other than atopic dermatitis. The morning after the on-

set of the fever, he experienced double vision when he

looked to the left. As diagnostic quantitative polymerase

chain reaction for severe acute respiratory syndrome coro-

navirus 2 was positive, he isolated at a recovery accommo-

dation facility.

He developed a cough on day five and was admitted to

our COVID-19 ward on day six because he experienced dif-

ficulties in daily life due to diplopia and decreased appetite.

A neurological examination revealed limitation of abduction

in the left eye without ataxia and hyporeflexia (Fig. 1A).

Hematological and biochemical analyses showed normal

findings, including Hemoglobin A1c 5.5% (normal range:
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Figure　1.　Eye movement of the patient demonstrating left abducens nerve palsy. (A) The limitation 
of abduction in the left eye on day seven. (B) The limitation of abduction improved on day 15. 

<6.5%), free T3 2.89 pg/dL (normal range: 2.3-4.0 pg/dL),

free T4 1.12 ng/dL (normal range: 0.9-1.7 ng/dL), human

thyroid-stimulating hormone (hTSH) 2.18 μIU/mL (normal

range: 0.5-5.0 μIU/mL), prothrombin time 107.5% (normal

range: 80.0-120.0%), activated partial thromboplastin time

29.7 seconds (normal range: 24.3-36.0 seconds), and D-

dimer <0.5 μg/mL (normal range: <1.0 μg/mL). There were

some abnormal values, such as a mild elevation of C-

reactive protein at 2.15 mg/dL (normal range: �0.3 mg/dL),

immunoglobulin (Ig)A at 475 mg/dL (normal range: 110-

410 mg/dL), total IgE at 9,941 IU/mL (�170 IU/mL), CH50

at 68.5 CH/mL (normal range: 30-46 CH50/mL), and sol-

uble interleukin-2 receptor (IL-2R) at 1,103 U/mL (normal

range: 121-613 U/mL). Anti-GQ1b IgG antibody, anti-

ganglioside GM1 antibody, antinuclear antibodies, perinu-

clear antineutrophil cytoplasmic antibody (ANCA), cytoplas-

mic ANCA, and acetylcholine receptor antibodies were

negative. Anti-aquaporin 4 (AQP4) antibody and anti-myelin

oligodendrocyte glycoprotein (MOG) antibody results were

negative using the in-house cell-based assay (7). Cerebrospi-

nal fluid showed null cell counts, IgG index 0.56 (normal

range: <0.73), and protein levels of 55 mg/dL (normal

range: 10-40 mg/dL).

Gadolinium-enhanced magnetic resonance imaging did

not detect any abnormality in the cranial nerves or nuclei,

cavernous sinus, or orbital apex, suggesting that the tests

were negative for aneurysm, tumor, and inflammation

(Fig. 2). Nerve conduction study in the limbs showed nor-

mal results. The patient was diagnosed with isolated, unilat-

eral ANP associated with COVID-19 infection.

The limitation of the abduction in the left eye improved

gradually. Because the symptoms recovered spontaneously,

we did not provide any specific treatment, such as intrave-

nous immune globulin (IVIG). Figure 1B shows the im-

provement on day 15. The patient was discharged on day 20

and followed at an outpatient clinic. He returned to his of-

fice and started working again on day 78.

Discussion

COVID-19 can cause a variety of cranial nerve palsies. In

a systematic review of isolated cranial nerve involvement in

COVID-19 patients, the number of cases was I (2), II (7),

III (2), IV (0), V (2), VI (6), VII (16), VIII (1), IX (2), X

(2), XI (0), and XII (2), respectively [cranial nerve (number

of patients)] (8). As shown, the facial nerve is likely more

vulnerable to COVID-19 infection than others, and the

second-most susceptible cranial nerve was the abducens
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Figure　2.　Gadolinium-enhanced constructive interference in steady-state magnetic resonance im-
aging. (A) No abnormalities in the abducens nerves (white arrow) or nuclei were noted. (B) No abnor-
malities in the cavernous sinus and orbital apex were noted. 

nerve. Although the reasons for this selectivity are unclear,

the pathomechanism involved, such as direct nerve invasion,

local inflammation, ischemia, systemic inflammation, and

autoimmunity, may influence the differences in features.

ANP is a cranial nerve palsy and manifests as disturbed

external rotation of the corresponding eye. Various condi-

tions, such as stroke or minor injury, can induce ANP (1).

Among them, the most common cause of ANP after infec-

tion is well described as a component of the triad for MFS,

consisting of ophthalmoplegia, cerebellar ataxia, and hypore-

flexia. MFS is an immune-mediated disease, with positive

results for anti-GQ1b IgG antibodies found in approximately

90% of MFS cases (2). ANP as a symptom of MFS shows

that anti-GQ1b IgG antibodies cause neuronal damage (2).

COVID-19-induced ANP shares a post-infectious temporal

course with MFS. Although the anti-GQ1b IgG antibody re-

sult was positive in approximately 90% of MFS cases re-

viewed (2), previous cases with COVID-19-induced ANP

with this antibody have never been reported (3, 9-12). Only

11 cases with COVID-19 associated ANP have been re-

ported to date (Table) (3-6, 9-13), indicating that there is in-

sufficient evidence to conclude that COVID-19-associated

ANP is not mediated by anti-GQ1b IgG antibody. The fol-

lowing observations may help distinguish between these two

kinds of ANPs: neurological symptoms of MFS usually ap-

pear around 8 days (range: 1-30) after infection (2), whereas

ANP associated with COVID-19 infection develops at a me-

dian of 4 days (range: 3-27) after infection (3-6, 9-13). The

duration of symptoms following the infection was short in

the current case, lasting for just one day, which is usually

not enough for the antibody production to trigger post-

infectious autoimmune diseases.

Although the availability of such cases in the literature is

limited, we can discuss the possibility that ANP associated

with COVID-19 infection may be associated with para-

infectious inflammatory mechanisms different from anti-

GQ1b IgG antibody, as there are several case reports of

para-infectious ANP related to viral infections, including

herpes zoster and dengue fever (14, 15). Our case also had

albuminocytological dissociation in the cerebrospinal fluid

as the sign of inflammation in the central nervous system.

Therefore, some para-infectious inflammation could not be

ruled out completely because of the possibility that COVID-

19 activates unusual immune responses targeting unknown

antigens.

Additionally, we asked the possibility of stroke-associated

ANP caused by COVID-19 infection. Indeed, vascular prob-

lems were frequently observed in an ANP cohort study (1).

In a recent study focusing on hospitalized COVID-19 pa-

tients with neurological disorders, cerebrovascular events

were particularly prominent in cases of severe lung damage,

which was accompanied by increased C-reactive protein and

D-dimer levels. Although the involvement of eye movement

disorder was observed in only 1.33% of individuals in this

cohort, most of these cases were seen in the non-severe

group (16). These findings suggest that cerebrovascular

events do not always correlate with eye movement disorders.

As in the current case, even if major symptoms of

COVID-19 infection, such as a fever, cough, and malaise,

are not severe, diplopia due to ANP can cause significant

difficulties in daily life. Every clinician should be aware of

ANP associated with COVID-19 infection as a possible

comorbidity and carefully monitor the course of the infec-

tion. For these patients, early consultation with a neurologist

is highly recommended, as IVIG treatment may be neces-

sary for patients that do not recover spontaneously.

Conclusion

Isolated and unilateral ANP can develop during the early

phase of COVID-19 infection and may adversely affect the

patient’s quality of life. Clinicians should be aware of ANP

associated with COVID-19 infection and carefully monitor
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Table.　Abducens Nerve Palsy Associated with COVID-19 Infection.

Previous COVID-19 cases Present case

Reference number 3-6, 9-13 NA

n 11 1

Age, median (range) 44 (32-71) 26

Male, n (%) 3 (23.1) 1

Area Europe 8 (63.6), North America 4 (36.4) Japan

Duration from COVID-19 symptoms 
to diplopia, median (range)

4 days (3-27) 1 day

ANP, n (%) Bilateral VI 5 (45.5), 
unilateral VI 4 (36.4), III+VI 2 (18.2)

Unilateral VI

Other neurological signs, n (%) None (only ophthalmoplegia) 5 (45.2), 
paresthesia 4 (36.4), Hyporeflexia 4 (36.4), 

ataxia/dysmetria 2 (18.2), weakness 3 (27.3), 
others 2 (18.2)

None 
(only ophthalmoplegia)

CSF, n (%) Normal 6 (54.5)
Albuminocytologic dissociation 2 (18.2), 

NA 3 (27.3)

Albuminocytologic 
dissociation

Anti-ganglioside antibodies, n (%) Negative 5 (45.5), NA 5 (45.5), 
anti-GM 1 antibody 1 (9.1)

Negative

NCS, n (%) NA 10 (90.9), demyelination 1 (9.1) Normal

MRI, n (%) Enhancement/hyperintensity in other parts 5 
(45.5), normal 4 (36.4), enhancement/hyperin-

tensity in VI 2 (18.2), NA 1 (7.7)

Normal

Treatment, n (%) None 7 (63.6), IVIG 4 (36.4) None

Outcome, n (%) Some improvement 5 (45.5),
complete improvement 3 (27.3),

no change 2 (18.2)

Almost complete 
improvement

n: number of patients, COVID-19: coronavirus disease 2019, NA: not available, ANP: abducens nerve palsy, CSF: cerebrospinal 

fluid, NCS: nerve conductive study, MRI: magnetic resonance imaging, IVIG: intravenous immunoglobulin

the course of COVID-19 infection. Further cases and analy-

ses will be required to elucidate the mechanism involved in

COVID-19-induced ANP.

A written consent from the patient was obtained.

Data will be made available on reasonable request.
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