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In December 2019, a new coronavirus has been reported 
in Wuhan, China.[1] Later COVID-19 became a pandemic. 

Common clinical symptoms of disease include fever, fa-
tigue, and dry cough.[2] Neurological manifestations are 
seen in 36.4% of hospitalized patients and are more com-
mon in patients with severe infection (45%) in conjunction 
with their respiratory status.[3] In one study, one-third of 
the patients have had ocular abnormalities among which 
the conjunctivitis is the most common.[4] There is a limited 
number of reported cases of acute abducens nerve palsy 
(ANP) and Miller-Fisher syndrome in the setting of infection 

with the novel coronavirus SARS-CoV-2.[5,6] Besides, ANP as-
sociated with COVID-19 is mostly related to accompanying 
respiratory symptoms. We present a patient with unilateral 
abducens palsy without any respiratory or other symptoms 
of COVID-19 on admission. 

Case Report
A 29-year-old woman was admitted to emergency room 
and experienced double vision for 5 days. Her husband 
had a positive nasopharyngeal swab polymerase chain 
reaction (PCR) for COVID-19 ten days ago. On the second 
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day of her husband’s treatment, she noted occasional mild 
cough, high fever, left-sided moderate headache, and fa-
tigue. Because of the close contact, favipiravir treatment 
was initiated but due to the increase in fatigue and nau-
sea, she had not taken her medicines regularly and had 
stopped using them on the 3rd day of the treatment. She 
had no medical history and no smoking, vaping or alco-
hol usage before. Ophthalmological examination revealed 
binocular horizontal diplopia worse at a distance and she 
could not abduct her left eye. Eye movements except for 
a limited external gaze in the left eye were normal (Fig. 1). 
Other examinations including visual acuity, color vision, a 
visual field with confrontation method, pupils, light reflex, 
accommodation reflex, and fundoscopy were also normal. 
There were no other abnormal findings on her neurologi-
cal examination. She had no respiratory symptoms or hy-
poxemia at the time of admission. Blood tests showed 
increased white blood cell counts 12.22x109/L, neutrophil 
counts 8.88x109/L, normal lymphocyte counts 2.19x109/L, 
increased C-reactive protein level 58.5 mg/L, elevated fer-
ritin 513 μg/L, normal procalcitonin 0.175 μg/L, normal 
D-dimer 470.25 μg/L, and elevated ESR 62 mm/hour. No 
systematic disease was detected in her blood tests. After 
3 days, her D-dimer level increased to 652 μg/L. Her na-
sopharyngeal swab PCR for COVID-19 was found nega-
tive. Her initial thorax CT images showed mainly bilateral, 
peripheral and basal, multifocal ground-glass opacities, 
vascular thickening, widespread and severe involvement 
compatible with COVID-19 pneumonia (Fig. 2). These find-
ings are classified as CO-RADS 5 (COVID-19 Reporting and 

Data System). No pathology was observed in cranial CT, 
diffusion-weighted MR imaging (MRI), cranial MR angiog-
raphy and venography. Slight thinning of the left lateral 
rectus muscle was detected in orbital MRI (Figs. 3, 4). In 
cranial MR imaging, there were non-contrast-enhanced, 
non-specific, hyper-intense lesions on T2/Flair sequences 
in periventricular and subcortical deep white matter. The 
lumbar puncture was performed and CSF’s (cerebrospinal 
fluid) opening pressure was normal (155 mm H₂O). The CSF 
was clear, the CSF biochemistry and culture were normal. 
The oligo clonal band was negative and the Ig G index was 
normal (0.46). Her CSF PCR for CMV (Cytomegalovirus), 
EBV (Epstein-Barr virus), VZV (Varicella-zoster virus), HSV-1 
(Herpes simplex virus-1) and HSV-2 were negative. Labora-

Figure 1. Patient’s photograph revealing her eye movements (ar-
rows) and left abducens nerve palsy.

Figure 2. Patient’s thorax CT image showed mainly bilateral, peripher-
al and basal, multifocal ground-glass opacities (black arrow) and vas-
cular thickening (white arrow) compatible with COVID-19 pneumonia. 

Figure 3. Slight thinning of the left lateral rectus muscle (arrow) on 
axial T1 fat-saturated post contrast orbital MRI.
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tory results for any other viral, fungal or bacterial agents 
revealed no abnormality. Two days later, the repeated na-
sopharyngeal swab PCR for COVID-19 was again negative. 
She was treated with favipiravir 2x1600 mg loading dose 
and then 2x600mg daily maintenance, dexamethasone 8 
mg/day, enoxaparin 6000 IU/day. After 10 days of treat-
ment, her thorax CT findings returned to normal (Fig. 5), 
and her abducens palsy recovered partially. In the follow-
up, she had no fever, no respiratory complaints, no hypox-
emia, her oxygen saturation was in the range of 95-100 
% and she had a stable course. One week after the end of 
COVID-19 treatment, burning pain and redness developed 
in her left eye and she was consulted with an ophthalmol-
ogist. Herpes simplex keratitis was diagnosed by physical 
examination and valacyclovir 1000 mg 3x1 treatment was 
started. Later on SARS–CoV-2 S total antibodies were (>250 
U/ml) positive. She was completely normal at the 2-month 
follow-up examination. 

Discussion
The ANP is the most commonly affected nerve among 
ocular motor nerves.[7] The aetiologies include vascular, 
idiopathic, neoplastic, traumatic, aneurysm, intracranial 
inflammation, infection, Multiple sclerosis, Guillain-Barre 
syndrome, and Benign intracranial hypertension.[8]

Neurological manifestations of SARS-CoV-2 such as cere-
brovascular diseases, infections of the central nervous sys-
tem, cranial nerve disturbances (hyposmia, anosmia, vision 
impairment, dysgeusia, facial pain, dysphagia, ophthalmo-
paresis), and autoimmune and inflammatory syndromes 
(Guillain-Barre syndrome, Miller-Fisher syndrome and poly-
neuritis cranialis) have been reported.[9]

The SARS-CoV-2 virus enters the brain via a hematogenous 
route or trans-neuronally via the olfactory system. The virus 
utilizes the Angiotensin-converting enzyme 2 receptor for 
entry into endothelial cells. Severe infection predisposes to 
coagulopathy.[10]

In a single case report of a patient with ANP and acute hypox-
emic respiratory failure due to COVID-19, the authors hypoth-
esized that ANP is due to a direct or indirect virally mediated 
insult occurring along the path of the abducens nerve.[6] 

A woman with HT, COVID-19 pneumonia with cough, fever 
and hypoxemia is also reported to exhibit ANP. They pro-
posed that the presence of optic nerve sheath enhance-
ment of the involved eye could reflect viral leptomeningeal 
invasion. The same authors presented an oculomotor palsy 
and bilateral ANP in a man with presumed Miller-Fisher 
syndrome due to COVID-19. MRI revealed enhancement 
and enlargement of the oculomotor nerve consistent with 
cranial nerve inflammation.[5]

Some authors stated that the pathogenesis of Miller-Fisher 
syndrome and polyneuritis cranialis in SARS-CoV-2 infec-
tion may include immune mechanisms or direct viral neu-
ropathogenic effects and the presence of antibodies to 
gangliosides supporting the hypothesis of immune-medi-
ated injury.[11]

In addition, 2 cases of COVID-19-associated neurologic man-
ifestations with abducens palsy, headache, encephalopathy 
and intraparenchymal MRI findings have been reported.[12]

One case with ANP, headache and positive nasopharyngeal 
PCR for SARS-CoV-2 has been described. In the absence of 
an alternative underlying cause or risk factors identified, 
her etiology was presumed to be microvascular thrombotic 
and potentially related to the viral infection. The presence 
of SARS-CoV-2 in the CSF favors direct viral involvement of 

Figure 4. Slight thinning of the left lateral rectus muscle (arrow) on 
coronal T1 fat-saturated post contrast orbital MRI.

Figure 5. Patient’s thorax CT was normal after 10 days of treatment.
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CNS. It is known that SARS-CoV-2 presence in CSF depends 
on the severity of the systemic disease.  They hypothesized 
that the normal routine CSF constituents in their otherwise 
asymptomatic case are less likely to detect SARS-CoV-2 in 
the CSF.[13] Although it can be coincidental, the combination 
of ophthalmoparesis with typical thorax CT findings for CO-
VID-19 pneumonia in our patient suggests that her ANP may 
be associated with this viral infection. Positive SARS-CoV-2 
S antibodies tested later support the diagnosis. We could 
not find any other aetiological factor for this occurrence. 
Our patient’s chest CT signs are typical for COVID-19 pneu-
monia without respiratory symptoms at the time of admis-
sion, because she was in a period after the acute stage of 
the respiratory infection and her only examination sign was 
isolated abducens palsy. We have not observed any contrast 
enhancement on MRI. We could not evaluate SARS-CoV-2 in 
the CSF because it was not available in our laboratory and 
we did not analyze our case for anti-ganglioside antibodies 
and cytokines. These are our limitations. 

A cytokine storm has been reported to be responsible for 
all complications of severe COVID-19 infection.[10] 

Our case had no severe dyspnea and hypoxemia and was 
otherwise asymptomatic. We did not detect an albumin-
cytological dissociation in CSF and she had no ataxia and 
areflexia. Therefore, she was not clinically compatible with 
Miller-Fisher syndrome. Hence, we suggest that isolated ab-
ducens nerve palsy in our patient has been developed due 
to nerve vascular microiscemia initiated by the viral infec-
tion. Complete recovery may be due to partial denervation.

Herpes simplex keratitis has been reported in patients with 
COVID-19.[14] In our patient, keratitis may have developed 
due to facilitated virus reactivation after COVID-19 infec-
tion or the drugs we use in the treatment of COVID-19.

It should be reminded that the cause of isolated cranial 
neuropathy in otherwise asymptomatic patients may be 
COVID-19 disease. It is not known why COVID-19 causes 
different neurological manifestations in patients, but it 
should be considered and investigated in patients present-
ing with cranial neuropathy.
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