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Introduction: The abducens nerve (sixth cranial nerve) is a motor nerve that innervates the lateral rectus muscle,
playing a key role in ocular abduction. Palsy of this nerve leads to convergent strabismus and diplopia. Common
causes include strokes, trauma, inflammation, and infections, though in some cases, the etiology remains un-
determined. With the emergence of COVID-19, neurological manifestations such as cranial neuropathies,
including abducens nerve palsy, have been reported.

Case presentation: We present a case of a previously healthy 48-year-old male diagnosed with SARS-CoV-2
infection who developed abducens nerve palsy in the left eye. Following the resolution of respiratory symp-
toms, strabismus persisted. Treatment with methylprednisolone was initiated, resulting in partial recovery within
one week and complete resolution after three months.

Conclusion: SARS-CoV-2-induced abducens nerve palsy can be reversible with conservative treatment using
methylprednisolone. Early recognition and appropriate management are crucial for achieving a favorable

prognosis.

Introduction

Since the onset of the COVID-19 pandemic caused by SARS-CoV-2,
numerous studies have highlighted the virus’s impact on various
organ systems, including the central and peripheral nervous systems [1].
Among the neurological manifestations, neuro-ophthalmological com-
plications, such as cranial nerve palsies, have garnered increasing
attention due to their rarity and clinical complexity [2].

SARS-CoV-2 uses the angiotensin-converting enzyme 2 (ACE2) re-
ceptor to enter cells. Cells expressing ACE2, such as glial cells, neurons,
and endothelial smooth muscle cells in the brain, are particularly
vulnerable to SARS-CoV-2 infection, underscoring the virus’s neuro-
tropic potential [3]. Additionally, the virus can damage vascular endo-
thelial cells, impair mitochondrial function, and disrupt endothelial
nitric oxide synthesis. These effects lead to secondary cerebrovascular
consequences, causing widespread endothelial dysfunction and systemic
endotheliitis associated with apoptosis, culminating in neuronal cell
death [4].
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In addition to its neurotropic properties, multisystem inflammatory
syndrome represents another mechanism of neuropathogenesis. It has
been demonstrated that critically ill COVID-19 patients exhibit signs of
severe systemic inflammation consistent with cytokine release syn-
drome, characterized by elevated inflammatory markers and pro-
inflammatory cytokines [5]. This may explain the visual manifesta-
tions associated with current or past COVID-19 infections and their
favorable response to corticosteroid therapy. Despite growing recogni-
tion of its neurological effects, only a few reports have documented this
specific complication.

This case report describes a previously healthy patient who pre-
sented with abducens nerve palsy as a complication associated with
SARS-CoV-2. Complete clinical recovery was achieved following con-
servative management with methylprednisolone, emphasizing the
importance of early diagnosis and individualized treatment to improve
prognosis. This case contributes to the emerging literature on SARS-
CoV-2-related neurological complications, highlighting the potential
benefits of early intervention with methylprednisolone in the context of
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inflammatory neuropathies.
Case presentation
Patient presentation

A 48-year-old male patient, originally from Sao Paulo and residing in
Uricurituba, a municipality in the interior of the Amazonas state, Brazil.
He is a former smoker, abstinent for 10 years, with a past smoking
history of 9.75 pack-years. He denies alcohol consumption, regular
physical activity, comorbidities, or chronic medication use.

The patient sought outpatient care at the Neurology service with a
complaint of persistent diplopia for one month (Fig. 1), which began
during an episode of severe acute respiratory syndrome and persisted
after hospital discharge and resolution of respiratory symptoms.

Clinical history

The condition initially presented with respiratory symptoms,
including odynophagia, fever (38-39 °C), myalgia, and dry cough. On
the following day, the patient developed hyposmia associated with
progressive dyspnea on moderate to intense exertion. He sought medical
assistance and was initially treated symptomatically without significant
improvement. Three days after symptom onset, he developed sudden-
onset diplopia accompanied by convergent strabismus and vertigo,
along with worsening dyspnea, which was now present even with
minimal exertion, leading to a drop in peripheral oxygen saturation to
92 % on room air. Due to the worsening condition, hospitalization was
indicated, and the patient was transferred to a higher-complexity center
in Manaus.

Hospitalization and clinical course

Initially admitted to a local hospital in Uricurituba, the patient
received empirical treatment due to the absence of a definitive etio-
logical diagnosis. He had a complete COVID-19 vaccination schedule,
with two doses of AstraZeneca administered nine and six months before
symptom onset, respectively. Due to the unavailability of RT-PCR testing
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Fig. 1. Initial image of the patient during outpatient admission to the
Neurology service with persistent diplopia.
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for viral detection at the local facility, empirical treatment was initiated
with ceftriaxone (1 g IV every 8 h), oseltamivir (75 mg orally every
12 h) and symptomatic therapy.

Given the persistence of symptoms without significant improvement,
the patient was transferred to a hospital with greater clinical support in
Manaus. Upon admission, a rapid COVID-19 test was negative; however,
he continued to present respiratory symptoms (asthenia, intermittent
fever, myalgia, dry cough, and dyspnea with minimal exertion, with
oxygen desaturation to 89-90 % on room air), necessitating supple-
mental oxygen therapy. Physical examination revealed mild tachypnea
on exertion without accessory muscle use and evident convergent stra-
bismus. Chest computed tomography (CT) showed extensive bilateral
ground-glass opacities, predominantly in the peripheral regions. The
findings were suggestive of viral lung involvement, consistent with a
typical pattern observed in patients with COVID-19 (Fig. 2). Nasopha-
ryngeal and oropharyngeal swabs were collected for real-time RT-PCR
analysis, confirming SARS-CoV-2 infection.

Management and diagnostic investigation

Laboratory tests revealed a significant elevation in C-reactive protein
(>10mg/L) and mild leukocytosis with neutrophil predominance.
Corticosteroid therapy with dexamethasone (4 mg IV/day) was initi-
ated. Follow-up imaging studies revealed diffuse ground-glass opacities
predominantly in the lower lobes, consistent with viral pneumonia.

Given the persistence of convergent strabismus and diplopia, a cra-
nial CT scan was performed. The analysis of the brain structures
revealed symmetry and preservation of the sulci, gyri, and cerebral
ventricles, with no signs of mass effect, midline shift or hypodense areas
suggestive of acute ischemic injury. There were no intracranial hemor-
rhages, abnormal collections or apparent structural alterations (Fig. 3).
Serological tests for VDRL, HIV, cytomegalovirus, and herpesvirus were
requested. Results were negative for syphilis and HIV, while cytomeg-
alovirus and herpesvirus serologies showed positive IgG but negative
IgM. The patient received oral acyclovir with no satisfactory clinical
response.

Clinical evolution and outcome

During hospitalization, the patient showed progressive clinical
improvement in pulmonary symptoms, allowing for oxygen therapy
weaning, with oxygen saturation maintained at 94-95 % on room air.
Upon completing corticosteroid therapy and stabilizing laboratory pa-
rameters, he was discharged from the hospital, although persistent

Fig. 2. The image shows an axial chest computed tomography scan, revealing
extensive bilateral ground-glass opacities, predominantly in the peripheral re-
gions. These findings are suggestive of viral lung involvement, consistent with a
typical pattern observed in patients with COVID-19.
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Fig. 3. The image showed a series of axial slices from a non-contrast cranial computed tomography scan. The analysis of the brain structures revealed symmetry and
preservation of the sulci, gyri, and cerebral ventricles, with no signs of mass effect, midline shift, or hypodense areas suggestive of acute ischemic injury. There were
no intracranial hemorrhages, abnormal collections, or apparent structural alterations that could explain the clinical presentation of persistent convergent strabismus

and diplopia.

diplopia remained (Fig. 4).

Three days after discharge, the patient was evaluated at the
Neurology Outpatient Clinic, where left abducens nerve palsy was
diagnosed without contralateral ocular involvement. A diagnosis of
abducens nerve neuritis secondary to SARS-CoV-2 infection was estab-
lished, and pulse therapy with methylprednisolone (1 g IV/day for three
days) was initiated, followed by outpatient follow-up. One week after
completing immunomodulatory therapy, a slight improvement in ocular
mobility was observed.

After three months of follow-up and four months after the initial
infectious episode, the patient achieved complete resolution of left
abducens nerve palsy, with full recovery of ocular abduction, remission
of convergent strabismus, and resolution of diplopia (Fig. 5).

Discussion
Abducens nerve palsy, although rare, has been reported in patients

with SARS-CoV-2 infection [6]. The mechanisms through which
SARS-CoV-2 causes neuropathies are not yet fully understood. Several

Fig. 4. Patient during hospital discharge, after completing corticosteroid
therapy and stabilizing laboratory parameters, with persistent diplopia.

Fig. 5. Complete resolution of left abducens nerve palsy, with full recovery of
ocular abduction, remission of convergent strabismus, and resolution of
diplopia, after three months of follow-up and four months after the initial in-
fectious episode.

hypotheses have been proposed, including direct invasion of the central
nervous system [7], immune-mediated dysfunction [8] and vascular
compromise [9]. The case reported in this study supports the hypothesis
that SARS-CoV-2 may be directly or indirectly associated with cranial
neuropathies.

To establish a link between abducens nerve palsy and COVID-19, it is
essential to exclude other etiologies, such as diabetes mellitus, hyper-
tension, intracranial tumors, and infections caused by other viral agents,
including herpesvirus and Epstein-Barr virus [10].

The literature indicates that, in many cases, ophthalmologic symp-
toms related to abducens nerve palsy are managed conservatively
without specific interventions. While spontaneous resolution has been
documented in numerous cases, corticosteroid therapy, particularly
pulse therapy, has demonstrated promising results in patients with sig-
nificant or persistent inflammation [11]. Pulse therapy with methyl-
prednisolone, commonly used in inflammatory neuropathies, has
proven effective in reducing inflammation and accelerating functional
recovery [12].

In the case presented, the administration of methylprednisolone at a
dose of 1 g per day for three days resulted in progressive improvement in
ocular mobility, culminating in complete recovery within three months.
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This outcome aligns with the findings of Srijon et al. [13], who reported
partial improvement in diplopia following pulse therapy, although
long-term follow-up was lacking. In contrast, Medeiros et al. [14]
described full recovery from a similar case only after eight months
without specific intervention. The differences in recovery times suggest
that pulse therapy may significantly accelerate rehabilitation in patients
with SARS-CoV-2-associated abducens nerve palsy.

The use of corticosteroids, such as methylprednisolone, for managing
neuropathies related to SARS-CoV-2 is based on their immunomodula-
tory properties. These agents suppress the exaggerated inflammatory
response characteristic of immune-mediated manifestations in COVID-
19, reducing immune damage to neural tissue and promoting func-
tional recovery [15].

Corticosteroids inhibit the production of pro-inflammatory cyto-
kines, such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-
o), while reducing vascular permeability, which may contribute to
neural edema and injury [16]. Studies suggest that methylprednisolone,
due to its high potency and rapid action, is particularly effective in acute
inflammatory conditions such as cranial neuropathies associated with
SARS-CoV-2 and has been linked to reduced mortality in patients [17].
Furthermore, several reports indicate that high-dose intravenous
methylprednisolone has led to a rapid improvement in diplopia among
COVID-19 patients, reinforcing its potential therapeutic role in man-
aging virus-induced neurological complications [18].

The evidence supporting pulse therapy with corticosteroids, in
comparison to other methods of administration in patients with COVID-
19 and diplopia, remains limited, primarily relying on case reports and
small case series. While specific studies on the use of methylpredniso-
lone in patients with COVID-19 and diplopia are lacking, numerous
articles have been published documenting the efficacy and associated
risks of pulse therapy in severe COVID-19 cases, including those with
neurological manifestations [19]. The optimal prescription of methyl-
prednisolone for the treatment of COVID-19 patients remains incon-
clusive. Reported dosages in the literature have varied from 40 mg/day
to 1 g/day, with positive outcomes observed in hospitalized patients.
Studies have been demonstrating that methylprednisolone therapy
within one week may benefit COVID-19 patients [20]. Given the
potentially beneficial effects of pulse therapy in acute inflammatory
neuropathies, randomized controlled trials are warranted to determine
whether this approach is more effective than the standard corticosteroid
regimens currently used in the treatment of COVID-19.

In the present case, pulse therapy with methylprednisolone resulted
in complete recovery of abducens nerve function. This outcome re-
inforces the hypothesis that abducens nerve palsy may stem from a
reversible inflammatory process responsive to immunosuppressive
treatment. The favorable response in this case was likely influenced by
early intervention, with rapid identification of the neuropathy and im-
mediate initiation of treatment being key factors in achieving complete
recovery.

While corticosteroids provide clear benefits in many cases of in-
flammatory neuropathy, it is important to consider the risks associated
with their use, including immunosuppression, alterations in glucose
levels, hypertension, and the potential for rebound inflammatory effects
if treatment is discontinued improperly [21]. Thus, management should
be individualized, taking into account each patient’s specific risk factors
and conducted under strict clinical and laboratory monitoring.

Managing neurological complications associated with SARS-CoV-2
remains a clinical challenge. Further studies are essential to determine
the efficacy and safety of pulse therapy in cranial neuropathies related to
COVID-19. Although this case demonstrates a favorable outcome with
the use of pulse therapy in treating these clinical conditions, the lack of
specific biomarker measurements is a limitation. According to the
literature, biomarkers can help identify inflammatory processes,
neuronal damage, and immune dysfunction, aiding in treatment
personalization and improving clinical outcomes [22].

This case report contributes to the emerging literature by
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highlighting the potential benefits of early intervention with methyl-
prednisolone in the context of SARS-CoV-2-induced inflammatory neu-
ropathies. Our findings underscore that pulse therapy should be
considered for patients with significant inflammation, given its potential
to accelerate recovery and improve clinical outcomes.
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