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ABSTRACT

The primary target of SARS-CoV-2 is the respiratory tract; nevertheless, the virus can invade extrapulmonary organs, such as
the nervous system. Peripheral facial nerve palsy has been reported in COVID-19 cases as isolated, unilateral, or bilateral in
the context of Guillain-Barr�e syndrome (GBS). In the present study, online databases, including PubMed and Google Scholar,
were searched. Studies without focusing on isolated peripheral facial nerve palsy and SARS-CoV-2 were excluded. Finally, 36
patients with facial nerve palsy were included in our study using reverse transcriptase−polymerase chain reaction (RT-PCR)
or antibody SARS-CoV-2 positive test. Interestingly, 23 (63.8%) of these patients had no typical history of COVID-19, and
facial nerve palsy was their first clinical manifestation. The present study concludes that there is enough evidence to suggest
that SARS-CoV-2 infection may present with facial nerve palsy as the initial clinical manifestation.

Key Indexing Terms: COVID-19; Facial nerve palsy; Peripheral facial nerve palsy; Cranial nerve palsies; SARS-CoV-2. [Am J
Med Sci 2022;364(3):264–273.]
INTRODUCTION
T he COVID-19 epidemic emerged in December
2019 in Wuhan, China, which has rapidly spread
worldwide.1 Besides respiratory symptoms,

COVID-19 can cause a variety of symptoms. Although
lung inflammation and respiratory failure are of vital
importance, various manifestations have been increas-
ingly described in the last few months, including asymp-
tomatic renal and cardiac abnormalities or nervous
system involvement.2 Neurological symptoms can be the
first manifestation of COVID-19 or concomitant of respi-
ratory symptoms, including headaches, hyposmia, hypo-
geusia, dizziness, confusion, cerebrovascular diseases,
Guillain-Barr�e syndrome (GBS), and encephalopathies.
Neurological manifestations were seen in up to 36% of
COVID-19 patients, especially in those who suffer from
severe respiratory tract infections.3

Based on previous studies, COVID-19 could lead to
peripheral facial nerve palsy via angiotensin-converting
enzyme 2 (ACE2) receptors, blood circulation, or invad-
ing the olfactory nerves; however, the mechanism is
unknown.4,5 Combined facial and trigeminal nerve palsy
can potentially occur after SARS-CoV-2 infection.6

Numerous cases of facial nerve palsies associated with
SARS-CoV-2 infection were reported as the first presen-
tation.7 The COVID-19 pandemic has attracted the atten-
tion of physicians as facial nerve palsy cases were
increased after the COVID-19 pandemic compared to
previous years.8 Therefore, the present literature review
aimed to summarize current studies and case series to
suggest facial nerve palsy as the initial clinical presenta-
tion of COVID-19.

LITERATURE SEARCHES AND FINDINGS
Online databases, including PubMed and Google

Scholar, were searched from January 2020 to July
2020. The following keywords were used: “SARS-
CoV-2,” “COVID-19,” “facial nerve palsy,” and “facial
paralysis.” Cohort studies, case series, and case
reports of facial nerve palsy with COVID-19 infection
were included. Restrictions were imposed to exclude
studies without focusing on isolated peripheral facial
nerve palsy and SARS-CoV-2. Nineteen studies are
listed in Table 1.
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Table 1. Summary of literature with a focus on facial nerve palsy in COVID-19 patients.

Author Study
type

Age Gender1 First
symptom2

Clinical
manifestation

(House-brackmann
scale)

Covid test CSF study3 Neuroradiology &
nerve studies

Relevant blood
investigations

Treatment Outcome

Dahl et al. 49 CR4 37Y M NO Right side PCR+ Neg COVID-19 PCR
/low level Covid
IgG+/mild mono
nuclear pleocyto-
sis/elevated protein

(100)

NL5 CT scan
NL MRI

GD1b IgG +
GM1 IgG +

C-X-C motif chemo-
kine 13 (CXCL13) +

doxycline Complete
resolution

Zain et al.41 CR 23M F Yes Right side PCR+ anti-NMO Ab NA,
PCR for COVID-19
NA6, CSF ACE NL,
neg Rheumatologi-

cal panel

brain MRI (unilateral
enhancement

within the canalicu-
lar segment to the
first genu of cranial

nerve VII)

mild leukopenia,
microcytic hypo-
chromic anemia,
hyperkalemia, ele-
vated alkaline phos-

phatase, and
elevated AST,

Respiratory patho-
gen panel -, CMV
PCR-,Serum Lyme
titers were -, EBV
IgM -,EBV IgG +,
Mycoplasma IgG -,

VZV IgG +

1 mg/kg/day dose of
methylprednisolone

/Eye hydration

Complete
resolution

Figueiredo et al.50 CR 35Y F Pregnant
(39W)

Yes left side PCR+ NA NA mild leucocytosis
(1,25£109 cells/L),

lymphopenia
(15.2%; 1,92 £ 109
cells/L), neutrophilia
(73.3%; 9,19 £ 109
cells/L),increased
C-reactive protein
level (61 mg/dL),

10-day tapering
prednisolone

Complete
resolution

RIBEIRO et al51 CR 26Y M NO Right side PCR+ increase in proteins
(53 mg/dL), NL cell

and glucose

Brain MRI (enhance-
ment of the right
facial nerve)

NA prednisone and
valacyclovir

Complete
resolution

Kumar et al.52 CR 28Y F
Pregnant(36W)

NO Right side PCR+ NA NA HIV- valacyclovir for
10 days, 7day

tapering
prednisolone

Complete
resolution

Aasfara et al.53 CR 36Y F pregnant
(37w)

NO bilateral (4) PCR −
(positive 6 weeks

before refer)

raised protein levels
(80), normal cell
counts and glu-
cose, PCR for

viruses, including
SARS-CoV-2,
Cryptococcus,
Mycobacterium

tuberculosis, Liste-
ria, Escherichia coli,

was negative,

Brain and spinal cord
MRI explorations
were normal, nerve
conduction studies
showed demyelin-
ating pattern of

GBS

Serology of Campylo-
bacter jejuni,

Epstein - Barr virus,
Cytomegalovirus,
TPHA-VDRL, and
Borrelia was neg,
serology of SARS-
CoV-2 IgM - and
IgG +. Testing by

(IVIG) therapy was
started at a dose of
0.4 g/kg for 5 days
associated with
intravenous ste-
roids (1mg/Kg) for

10 days

Complete resolu-
tion of the right
facial palsy but
still had left facial
palsy at 2 weeks'

follow-up

(continued on next page )
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Table 1. (continued)

Author Study
type

Age Gender1 First
symptom2

Clinical
manifestation

(House-brackmann
scale)

Covid test CSF study3 Neuroradiology &
nerve studies

Relevant blood
investigations

Treatment Outcome

Muras et al.54 CR 20Y M NO Bilateral PCR+ PCR was negative for
SARS-CoV-2,

Epstein-Barr virus,
enterovirus, herpes
simplex, and vari-
cella-zoster, cyto-
megalovirus, and
Parechovirus / CSF
showed protein
levels of 80 mg/L
and 9 cells/mL /
Antiganglioside
antibodies (IgM

and IgG) were neg-
ative in serum and

CSF

brain MRI (severe
neuropathy of the

facial nerve
bilaterally)

SARS-COV2 IgM
+&IgG+, positive
EBV, Antiganglio-

side antibodies (IgM
and IgG) were nega-
tive in serum and

CSF

prednisolone Complete
resolution

Derollez et al.55 CR 57Y F Yes Left side PCR+ NL protein, NL Glu-
cose, neg for Oli-
goclonal bands,

PCR SARS-CoV2:
negative

NL Brain MRI Negative serology for
HIV, HVA, HVB,

HVC, Lyme, Gangli-
oside antibodies,
nuclear antibodies
panel, VDRL, Cam-
pylobacter jejuni/ NL
Rheumatoid factor,
NL/ acquired immu-
nity for CMV, EBV,

VZV

NA NA

Caama~no et al.56 CR 61Y M NO Bilateral PCR+ mildly elevated levels
of proteins (44 mg/
dL), absent leuko-
cytes and a nega-
tive RT-PCR for
SARS-CoV-2 on

CSF.

NL CT and MRI, NA
GBS studies

NL prednisone Complete
resolution

Decio et al.57 CR 15M F YES Right PCR+ NA MRI(enhancement of
the intra-auricular
tract of the right
facial nerve)

Neg Serological tests
for HSV1, HSV2,

varicella zoster virus,
EBV, CMV, Myco-
plasma pneumonia,
Borrelia burgdorferi,
positive covid IgG

antibodies

Six days followed by
tapering

Complete
resolution

Lima et al.58 CS7 43Y F YES Right(3) PCR+ NA NL CT NA Oral steroids Partial resolution

Lima et al.58 CS 25Y F YES Right(2) PCR+ 5 cell count/mm3,

29 pro mg/dl,
NL MRI NA Oral

steroids + acyclovir
Complete
resolution

(continued on next page )
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Table 1. (continued)

Author Study
type

Age Gender1 First
symptom2

Clinical
manifestation

(House-brackmann
scale)

Covid test CSF study3 Neuroradiology &
nerve studies

Relevant blood
investigations

Treatment Outcome

50 mg/dl,SARS-
Cov-2 PCR neg

Lima et al.58 CS 33Y F YES Right(3) PCR+ NA NA NA Oral
steroids + acyclovir

Partial resolution

Lima et al.58 CS 26Y F NO Left(2) PCR+ 4 cellcount/mm3,

31pro mg/dl,
55 mg/dl, SARS-
Cov-2 PCR neg

MRI:: left facial nerve
enhancement

NA Oral steroids Complete
resolution

Lima et al.58 CS 50Y F NO Left(3) PCR+ 3 cellcount/mm3,

50pro mg/dl,
56 mg/dl, SARS-
Cov-2 PCR neg

NL CT NA Oral steroids Partial resolution

Lima et al.58 CS 38Y F NO Left(2) PCR+ 1 cellcount/mm3,

28pro mg/dl,
51 mg/dl, SARS-
Cov-2 PCR neg

NL MRI NA supportive Complete
resolution

Lima et al.58 CS 39Y F NO Right(2) PCR+ 1 cellcount/mm3,

32pro mg/dl,
38 mg/dl, SARS-
Cov-2 PCR neg

NL MRI NA Oral steroids Complete
resolution

Lima et al.58 CS 34Y F NO Left(2) PCR+ 2 cellcount/mm3, 33
pro mg/dl,

91 mg/dl, SARS-
Cov-2 PCR neg

NL MRI NA Intravenous steroids Complete
resolution

Neo et al.59 CR 25Y M YES Left(5) PCR+ NA NL findings Neg SARS-CoV-2 IgG oral corticosteroids,
valaciclovir, and
given eye care

Complete
resolution

Neo et al.59 CR 34Y M YES Right(6) PCR -/
Pos SARS-CoV-2

IgG

NA NL findings Pos SARS-CoV-2 IgG oral corticosteroids,
valaciclovir, and
given eye care

Partial resolution
(3-4)

Goh et al.10 CR 27Y M NO Left PCR+ CSF PCR for herpes
simplex virus, vari-
cella zoster virus,
Epstein-Barr virus
and cytomegalovi-
rus, and RT-PCR
for SARS-CoV-2
were negative./
CSF analysis did

not show any pleo-
cytosis, and glu-
cose and protein
levels were normal

MRI: enhancement of
the left facial nerve,

HIV screen was
negative,

prednisone and
valacyclovir

Partial resolution

(continued on next page )
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Table 1. (continued)

Author Study
type

Age Gender1 First
symptom2

Clinical
manifestation

(House-brackmann
scale)

Covid test CSF study3 Neuroradiology &
nerve studies

Relevant blood
investigations

Treatment Outcome

Homma et al.60 CR 35Y F YES Right PCR+ CSF cell count was
NL, protein was

17 mg/dL, glucose
was 61 mg/dL, and
a SARS-CoV-2

PCR assay yielded
negative results.

NA Rapid tests for influ-
enza and strepto-

cocci yielded
negative results. / .
Blood tests showed
a blood cell count of
3,320/mL (neutro-
phils 72%, lympho-

cytes 18.4%,
basophils 0.3%,
eosinophils 2.1%,
and monocytes

7.2%

Inhalation of cicleso-
nide/ favipiravir/
Japanese Kampo

medicine

NA

Mehta et al.61 CR 36Y M NO Right PCR+ NA (CT) angiogram of the
head and neck

showed no acute
abnormalities

Laboratory findings
were non-contribu-

tory with white
blood cells 3.83,

neutrophils 1.5, and
lymphocytes 1.4.

oral prednisone as
well as eye
lubrication

NA

Wan et al.62 CR 65Y F YES Left PCR+ NA (MRI) showed no
abnormality

influenza virus anti-
gens (including influ-

enza A virus,
influenza B virus,
parainfluenza virus,
adenovirus, Cox-

sackie virus, respira-
tory syncytial virus
and herpesvirus)
were tested nega-
tive/ The blood rou-
tine test and C-

reactive protein level
were both normal

antiviral treatment
with arbidol and

ribavirin

Complete
resolution

Theophanous et al.63 CR 6Y M YES Right(4) PCR+ NA NA Herpes Simplex Virus
(HSV-1, HSV-2) and

Varicella Zoster
Virus (VZV) PCR
were negative,

prednisolone and
acyclovir and his
scheduled dose of

IVIG infusion

Complete resolu-
tion (1)

Islamoglu et al.7 prospective
cross-sectional
(10 patients)

NA NA YES NA(unilateral) Pos SARS-CoV-2
IgG + IgM /PCR

negative

NA 70% had facial
enhancement in

the MRI scan; 20%
had normal, and
10% had no MRI

scan

NA prednisolone and
acyclovir and his
scheduled dose of

IVIG infusion

NA

(continued on next page )
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Table 1. (continued)

Author Study
type

Age Gender1 First
symptom2

Clinical
manifestation

(House-brackmann
scale)

Covid test CSF study3 Neuroradiology &
nerve studies

Relevant blood
investigations

Treatment Outcome

Kerstens et al.64 CR 27Y M YES Bilateral
(Right (5),
Left (3))

PCR+ acellular cerebrospi-
nal fluid with

normal glucose
and protein levels,
a slightly elevated

IgG
(46 mg/L, normal
values 10−30) and
IgG-index (0.62,

normal values 0.30
−0.60) and identi-
cal oligoclonal
bands in serum

and cerebrospinal
fluid

Brain MRI on day
2 of hospitalization
(7 days after symp-
tom onset) showed
bilateral contrast
enhancement of
the facial nerves

without
other abnormali-

ties, nerve conduc-
tion studies of
extremities were

normal without evi-
dence for GBS

serology
for human immuno-
deficiency virus,

syphilis, and Borrelia
were all either nor-
mal or negative.
Epstein-Barr virus

(EBV)
EBNA-IgG, herpes
simplex virus (HSV)
IgG, and varicella
zoster virus (VZV)

IgG all were positive
with negative IgM,
consistent with pre-
vious infections

10-day of oral methyl-
prednisolone

and artificial tears
A five-day

course of valaciclo-
vir was added to
his treatment

two months later,
he had
almost

completely
recovered to
bilateral HB
grade I

1Gender: F female, M male.
2 Facial palsy as first COVID-19 symptom/signal.
3 Cerebrospinal fluid analysis: cell count/mm3—protein level mg/dl—glucose level mg/dl.
4 Case report.
5 normal.
6 Not available (data not provided in the original publications).
7 Case series.
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Estakhr et al
CRANIAL NERVE PALSIES PRESENTATION IN
COVID-19 PATIENTS

SARS-CoV-2 infection is typically marked by fever
and respiratory symptoms, although neurologic mani-
festations were described. Among large-scale obser-
vational studies in the setting of COVID-19 patients,
36.4% had neurologic findings, including cerebrovas-
cular events, cranial nerve abnormalities, and muscle
injuries.9 Recent studies have reported that SARS-
CoV-2-related infection may present with cranial
neuropathies, including oculomotor, abducens, and
peripheral facial nerve palsies.

Moreover, peripheral facial nerve palsy was
described in SARS-CoV-2-positive patients as isolated
and unilateral10 or bilateral in the context of GBS.11 Wei
et al. reported acute unilateral isolated oculomotor nerve
palsy in an adult patient with COVID-19 pneumonia.12

There was no identifying data of the structural cause of
oculomotor nerve injury, suggesting that COVID-19
infection might cause acute oculomotor nerve palsy in
this case.12 Oliveira et al. presented an asymptomatic
positive SARS-CoV-2 in a 2-year-old child with acute-
onset oculomotor nerve palsy.13

Studies have shown that young patients with COVID-
19 present isolated abducens nerve palsy despite having
normal brain imaging, and no clear etiology has been
determined to explain those abducens nerve palsies,
which may suggest or emphasize the role of SARS-CoV-
2.14,15 Thus, ophthalmologists need to be aware that
abducens or oculomotor nerve palsies may represent
part of the neurologic spectrum of COVID-19. During the
pandemic, global independent centers have observed an
increased load of facial peripheral nerve palsy.16

According to Table 1, 36 patients with facial nerve
palsy were included using reverse transcriptase−poly-
merase chain reaction (RT-PCR) or antibody SARS-CoV-
2 positive test. The patients’ average age was 32.5 years,
except for 10 patients who were excluded due to lack of
information. As younger patients might have more potent
immune systems, facial palsy might be more common in
the younger population of COVID-19 patients.17 Further,
16 (44.4%) were female, of whom 3 were pregnant, 10
(27.7%) were male, and in 10 (27.7%) cases, gender was
not mentioned.

Nine (25%) patients had left-sided, 13 (36.1%) had
right-sided, and 4 (11.1%) had bilateral facial paralysis;
in 10 (27.7%) patients, the involvement site was not men-
tioned. They were followed up with the diagnosis of Bell’s
palsy, according to not finding an etiology of their paraly-
sis. Tests for SARS-CoV-2 RT-PCR were positive in 24
(66.6%) patients and for IgM or IgG antibodies in 14
(38%) patients. Cerebrospinal fluid (CSF) tests revealed
that only 1 patient had the SARS-CoV-2 IgG antibody
positive test and no positive SARS-CoV-2 RT-PCR test.
Interestingly, 23 (63.8%) patients had no history of fever,
malaise, cough, or any shortness of breath sign, and
facial nerve palsy was their first clinical manifestation.
270
Zammit et al. reported that the facial nerve palsy rate
was 2.7% higher than last year. They conducted a retro-
spective review of facial nerve palsies from January to
June 2020; they compared their findings to the previous
year’s Liverpool population.16 During the first phase of
the COVID-19 pandemic in Italy (27 February to 3 May
2020(, the incidence of individuals presenting with facial
palsy was compared in 6 emergency rooms to the same
period in 2019; it was found that cases were younger
than those of the previous year and showed a prolonged
delay between the onset of facial palsy and seeking med-
ical treatment.8 This could be attributed to a systemic
inflammatory response that predisposes COVID-19
patients to neurological abnormalities.

Neurologic manifestations without typical COVID-19
symptoms became a challenge amid the pandemic. Not
only do patients not follow isolation and social distancing
in the absence of common symptoms, but medical staff
may also underestimate the risk of those patients. Fins-
terer et al. also reported that facial nerve palsy could be
a manifestation of GBS.18 Regarding the potential risk of
transmission in missed diagnosed cases during the pan-
demic, differential diagnosis of facial nerve palsies
should include COVID-19. As initial neurologic manifes-
tations of COVID-19, cranial neuropathies have hitherto
been unclear. The number of patients in the literature is
limited; thus, the RT-PCR test on the first admission and
larger patient groups may help clarify the etiology.
MECHANISMS OF NEUROLOGIC
MANIFESTATIONS IN COVID-19 PATIENTS

The SARS-CoV-2 genome sequence has 89.1% simi-
larity combined to SARS-like coronaviruses.19 SARS-CoV-
1 has been detected in the CSF and brain tissue of
patients, which is the most closely similar to human coro-
navirus, and also SARS-CoV-2 detection in CSF has been
reported.20 Up to now, shreds of evidence of the neuro-
tropism effect of SARS-CoV-2 have been provided, for
instance, involving the cranial nerves (hypogeusia, Bell’s
palsy, hyposmia, and abducens nerve palsy) or neurologi-
cal manifestations (headache, dizziness, and impaired
consciousness). Many viruses, including influenza, herpes,
or human immunodeficiency virus (HIV), can cause neuro-
logical diseases by invading the nervous system. Since
the neurotropic mechanisms of SARS-CoV-2 have not yet
been established, SARS-CoV-1 and other viruses could
play a reference role for SARS-CoV-2.

It has been unclear whether cranial neuropathies, as
early neurologic manifestations of COVID-19 infection,
arise from the direct viral infiltration of the nervous sys-
tem or an autoimmune response. Several hypotheses
were documented for nervous system involvement in the
setting of COVID-19 patients, which can be divided into
2 tenable underlying mechanisms. The first mechanism
includes synaptic propagation and the ACE2 receptor
virus entranceway. Based on previous studies, coronavi-
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES
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COVID-19 and facial nerve palsy
ruses can invade CNS by the cribriform plate of the
ethmoid, and subsequent invasion of the olfactory neu-
roepithelium could cause neural death in mice.21

Coronavirus can permeate via synapses from olfac-
tory nerve neurons to the cardiorespiratory center,
named the “theory of synaptic propagation.” SARS-
CoV-2 may implicate respiratory failures based on this
theory.22 SARS-CoV-2 could directly penetrate sensory
nerve endings as other coronaviruses.23 The trigeminal
nerve is thought to serve as an entry point for viruses in
several reported cases of conjunctivitis.24 However, the
ACE2 primary entrance receptor view has been accepted
in direct neuroinvasion contrasts. ACE2 is widely
expressed in the human body, specifically in neurons
and some non-neuron cells, mainly astrocytes, oligoden-
drocytes, and endothelial cells.5,25,26

SARS-CoV-2 enters host cells via binding to the
ACE2 receptor with viral surface spike (S) proteins, simi-
lar to the SARS-CoV-1 entrance.27−29 Furthermore, it
can infect macrophages to migrate via the blood-brain
barrier (BBB).30 SARS-CoV-2 affinity to the receptor is
almost 20-fold more than SARS-CoV-1,31 which would
explain many neurological manifestations such as head-
ache, nausea, and vomiting in COVID-19 patients.32

“Cytokine storm” may be the second mechanism
regarding endothelial cell involvement.33,34,35 Intracranial
cytokine storms could lead to the BBB breakdown,
which could be the leading cause of encephalopathy or
GBS.36,37 An ample body of evidence on patients with
COVID-19 has documented severe systemic manifesta-
tions, including cytokine storm and coagulopathy.38 This
systemic inflammatory response could be attributed to
various factors, particularly infections.39 It is unassailable
that our learnings about SARS-CoV-2 are limited, espe-
cially about neurological manifestations. In this regard,
neuronal tissue exploration and detailed neurological
examination may facilitate our understanding.5
MANAGEMENT OF FACIAL NERVE PALSY AMID
THE COVID-19 PANDEMIC

It is challenging to manage facial nerve palsy during
the COVID-19 pandemic due to the potential exposure,
probability requirement of isolation, and limited health-
care resources. Since the absence of common symp-
toms of COVID-19 has been reported in patients with
facial nerve palsy, it is recommended that all protective
measures should be taken until the status of COVID-19
is clarified in these patients. Taking a detailed patient’s
medical history and performing a neurological examina-
tion may ultimately lead to a Bell’s palsy diagnosis fol-
lowing the elimination of other differential diagnoses and
conditions that require immediate treatment.40

COVID-19 patients with facial nerve palsy should
undergo a complete diagnostic work-up. In all patients
who suddenly manifest peripheral facial paralysis, lumbar
puncture is considered a diagnostic procedure. The
inflammatory responses of infectious pathogens can be
Copyright © 2022 Southern Society for Clinical Investigation. Published by Elsev
www.amjmedsci.com � www.ssciweb.org
rapidly detected in CSF. The CSF detection of oligoclo-
nal bands, CSF anti-myelin oligodendrocyte glycoprotein
(MOG) antibody, CSF anti-neuromyelitis optica (NMO), or
ACE level should be considered. Plasma and CSF anti-
body levels could be measured due to viral (varicella-
zoster, herpes simplex, cytomegalovirus, adenovirus,
and Epstein-Barr) or Borrelia burgdorferi infections.41

In some specific cases, human immunodeficiency
virus serologic tests may be considerably raised. Magnetic
resonance imaging (MRI) of the brain may particularly
delineate the brainstem, posterior fossa, or petrous
bone.42,43 Suggested therapeutic regimes are corticoste-
roids and antiviral agents and symptom therapy. Steroid
edema and swelling reduction may lead to facial nerve
decompression, therefore attracting more attention among
other regimes.44 Early treatment immediately after the
onset of symptoms (<72 h) could improve patients’ out-
comes and reduce auricular pain and nerve damage.45

The authors recommend a 1 mg/kg/day course of
prednisolone and then tapered for 5−10 days.43,46 Pain
with vesicles in the ear canal could be manifested by
zoster infection; in this setting, the combination of antivi-
rals and steroids might be beneficial.43 Clinical trials that
have been performed to date to answer this question are
relatively heterogeneous.47 Available drugs are acyclovir
(5−10 mg/kg BW IV tid or 800 mg PO 5 £/d), valacyclovir
(1000 mg PO tid), brivudine (125 mg PO QD), and famci-
clovir (250−500 mg PO tid).

Patients’ eyes should receive special attention since
they are unprotected and dry as a result of incomplete lid
closure. Artificial tears and dexpanthenol ointment are
prescribed, as well as a nocturnal moisture-retaining eye
shield.43 Treatment is often supplemented with exer-
cises, either under the direction of a physiotherapist or
with self-observation in a mirror.48
SOURCE OF FUNDING
This research did not receive any specific grant from

funding agencies in the public, commercial, or not-for-
profit sectors.
DECLARATION OF COMPETING INTEREST
None.

CREDIT AUTHORSHIP CONTRIBUTION
STATEMENT

Mehrdad Estakhr: Investigation, Writing − original draft,
Writing − review & editing. Reza Tabrizi: Investigation,
Writing − original draft, Writing − review & editing. Zahra
Ghotbi: Investigation, Writing − original draft, Writing −
review & editing. Saeed Shahabi: Investigation, Writing
− original draft, Writing − review & editing. Adrina Hab-
ibzadeh: Investigation, Writing − original draft, Writing −
review & editing. Ali Bashi: Investigation, Writing − origi-
nal draft, Writing − review & editing. Afshin Borhani-
Haghighi: Investigation, Writing − original draft, Writing
− review & editing.
ier Inc. All rights reserved. 271

http://www.amjmedsci.com
http://www.ssciweb.org


Estakhr et al
REFERENCES
1. Mahase E. Covid-19: WHO declares pandemic because of “alarming lev-

els” of spread, severity, and inaction. BMJ. 2020;368:0.
2. Qureshi AI, Abd-Allah F, Al-Senani F, et al. Management of acute

ischemic stroke in patients with COVID-19 infection: report of an interna-
tional panel. Int J Stroke. 2020;15(5):540–554.

3. Mao L, Jin H, Wang M, et al. Neurologic manifestations of hospitalized
patients with coronavirus disease 2019 in Wuhan, China. JAMA Neurol.
2020;77(6):683–690.

4. Munster VJ, Prescott JB, Bushmaker T, et al. Rapid Nipah virus entry
into the central nervous system of hamsters via the olfactory route. Sci
Rep. 2012;2(1):1–8.

5. Baig AM, Khaleeq A, Ali U, Syeda H. Evidence of the COVID-19 virus
targeting the CNS: tissue distribution, host−virus interaction, and pro-
posed neurotropic mechanisms. ACS Chem Neurosci. 2020;11(7):995–
998.

6. Finsterer J, Scorza FA, Scorza C, Fiorini A. COVID-19 associated cra-
nial nerve neuropathy: a systematic review. Bosn J Basic Med Sci. 2021.
https://doi.org/10.17305/BJBMS.2021.6341. Published online August
11.

7. Islamoglu Y, Celik B, Kiris M. Facial paralysis as the only symptom of
COVID-19: a prospective study. Am J Otolaryngol. 2021;42:(4) 102956.

8. Codeluppi L, Venturelli F, Rossi J, et al. Facial palsy during the COVID-
19 pandemic. Brain Behav. 2021;11(1):e01939.

9. Ellul MA, Benjamin L, Singh B, et al. Neurological associations of
COVID-19. Lancet Neurol. 2020;19(9):767–783.

10. Goh Y, Beh DLL, Makmur A, et al. Pearls and Oy-sters: Facial nerve
palsy as a neurological manifestation of COVID-19 infection. Neurology.
2020;95(8). https://doi.org/10.1212/WNL.0000000000009863.

11. Helbok R, Beer R, L€oscher W, et al. Guillain-Barr�e syndrome in a patient
with antibodies against SARS-COV-2. Eur J Neurol. 2020;27(9):1754–
1756.

12. Wei H, Yin H, Huang M, et al. The 2019 novel cornoavirus pneumonia
with onset of oculomotor nerve palsy: a case study. J Neurol. 2020;267
(5):1550–1553.

13. de Oliveira MR, Lucena ARVP, Higino TMM, et al. Oculomotor nerve
palsy in an asymptomatic child with COVID-19. J Am Assoc Pediatr Oph-
thalmol Strabismus. 2021;25(3):169–170.

14. Greer CE, Bhatt JM, Oliveira CA, et al. Isolated cranial nerve 6 palsy in 6
patients with COVID-19 infection. J Neuro Ophthalmol. 2020;40(4):520–522.

15. Falcone MM, Rong AJ, Salazar H, et al. Acute abducens nerve palsy in
a patient with the novel coronavirus disease (COVID-19). J Am Assoc
Pediatr Ophthalmol Strabismus. 2020;24(4):216–217. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7311910/pdf/main.pdf.

16. Zammit M, Markey A, Webb C. A rise in facial nerve palsies during the
coronavirus disease 2019 pandemic. J Laryngol Otol. 2020;134(10):905–
908.

17. Bajaj V, Gadi N, Spihlman AP, et al. Aging, immunity, and COVID-19:
how age influences the host immune response to coronavirus infections?
Front Physiol. 2021;0:1793. https://doi.org/10.3389/FPHYS.2020.571416.

18. Finsterer J, Scorza FA. Guillain-barre syndrome in 220 patients with
COVID-19. Egypt J Neurol Psychiatry Neurosurg. 2021;57(1):1–7. https://
doi.org/10.1186/S41983-021-00310-7.

19. Zhou Z, Kang H, Li S, Zhao X. Understanding the neurotropic character-
istics of SARS-CoV-2: from neurological manifestations of COVID-19 to
potential neurotropic mechanisms. J Neurol. 2020;267:2179–2184.

20. Holshue ML, DeBolt C, Lindquist S, et al. First case of 2019 novel
coronavirus in the United States. N Engl J Med. 2020;382:929–936.

21. Netland J, Meyerholz DK, Moore S, et al. Severe acute respiratory syn-
drome coronavirus infection causes neuronal death in the absence of
encephalitis in mice transgenic for human ACE2. J Virol. 2008;82(15):7264–
7275. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2493326/pdf/0737-
08.pdf.

22. Kim KS. Mechanisms of microbial traversal of the blood−brain barrier. Nat
Rev Microbiol. 2008;6(8):625–634. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC5206914/pdf/nihms839634.pdf.

23. Shindler KS, Chatterjee D, Biswas K, et al. Macrophage-mediated
optic neuritis induced by retrograde axonal transport of spike gene recom-
binant mouse hepatitis virus. J Neuropathol Exp Neurol. 2011;70(6):470–
480.
272
24. Xie HT, Jiang SY, Xu KK, et al. SARS-CoV-2 in the ocular surface of
COVID-19 patients. Eye Vis. 2020;7(1):1–3.

25. Chen R, Wang K, Yu J, et al. The spatial and cell-type distribution of
SARS-CoV-2 receptor ACE2 in the human and mouse brains. Front Neu-
rol. 2021;11:1860.

26. Alenina N, Bader M. ACE2 in brain physiology and pathophysiology:
evidence from transgenic animal models. Neurochem Res. 2019;44(6):
1323–1329. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7089194/
pdf/11064_2018_Article_2679.pdf.

27. Lu R, Zhao X, Li J, et al. Genomic characterisation and epidemiology of
2019 novel coronavirus: implications for virus origins and receptor binding.
Lancet. 2020;395(10224):565–574. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC7159086/pdf/main.pdf.

28. Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARS-CoV-2 cell
entry depends on ACE2 and TMPRSS2 and is blocked by a clinically
proven protease inhibitor. Cell. 2020;181(2):271–280.e8. https://www.
cell.com/cell/pdf/S0092-8674(20)30229-4.pdf.

29. Guo Y, Korteweg C, McNutt MA, et al. Pathogenetic mechanisms
of severe acute respiratory syndrome. Virus Res. 2008;133(1):4–12.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114157/pdf/main.
pdf.

30. Gu J, Gong E, Zhang B, et al. Multiple organ infection and the pathogen-
esis of SARS. J Exp Med. 2005;202(3):415–424. https://rupress.org/jem/
article-pdf/202/3/415/1154977/jem2023415.pdf.

31. Wrapp D, Wang N, Corbett KS, et al. Cryo-EM structure of the
2019-nCoV spike in the prefusion conformation. Science. 2020;367
(6483):1260–1263.(80-); https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7164637/pdf/367_1260.pdf.

32. He F, Deng Y, Li W. Coronavirus disease 2019: what we know? J Med
Virol. 2020;92(7):719–725. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7228340/pdf/JMV-9999-na.pdf.

33. Serrano-Castro PJ, Estivill-Torr�us G, Cabezudo-García P, et al.
Impact of SARS-CoV-2 infection on neurodegenerative and neuropsychi-
atric diseases: a delayed pandemic? Neurol. 2020;35(4):245–251.

34. Wu Y, Xu X, Chen Z, et al. Nervous system involvement after infection
with COVID-19 and other coronaviruses. Brain Behav Immun.
2020;87:18–22. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC71466
89/pdf/main.pdf.

35. Mehta P, McAuley DF, Brown M, et al. COVID-19: consider cytokine
storm syndromes and immunosuppression. Lancet. 2020;395(10229):
1033–1034. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270045/
pdf/main.pdf.

36. Poyiadji N, Shahin G, Noujaim D, et al. COVID-19−associated acute
hemorrhagic necrotizing encephalopathy: imaging features. Radiology.
2020;296(2):E119–E120. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7233386/pdf/radiol.2020201187.pdf.

37. Zhao H, Shen D, Zhou H, et al. Guillain-Barr�e syndrome associated with
SARS-CoV-2 infection: causality or coincidence? Lancet Neurol. 2020;19
(5):383–384. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7176927/
pdf/main.pdf.

38. Mohammadi S, Moosaie F, Aarabi MH. Understanding the immuno-
logic characteristics of neurologic manifestations of SARS-CoV-2 and
potential immunological mechanisms. Mol Neurobiol. 2020;57(12):5263–
5275. https://doi.org/10.1007/s12035-020-02094-y.

39. Shimabukuro-Vornhagen A, G€odel P, Subklewe M, et al. Cytokine
release syndrome. J Immunother Cancer. 2018;6(1):1–14.

40. Masterson L, Vallis M, Quinlivan R, Prinsley P. Assessment and man-
agement of facial nerve palsy. BMJ. 2015;351: h3725. https://doi.org/
10.1136/bmj.h3725.

41. Zain S, Petropollou K, Mirchia K, et al. COVID-19 as a rare cause of
facial nerve neuritis in a pediatric patient. Radiol Case Rep. 2021;16
(6):1400–1404.

42. Su BM, Kuan EC, St. John MA. What is the role of imaging in the evalua-
tion of the patient presenting with unilateral facial paralysis? Laryngoscope.
2018;128(2):297–298. https://onlinelibrary.wiley.com/doi/pdfdirect/10.
1002/lary.26825?download=true.

43. Heckmann JG, Urban PP, Pitz S, et al. The diagnosis and treatment of
idiopathic facial paresis (Bell’s palsy). Dtsch Arztebl Int. 2019;116(41):692.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6865187/pdf/Dtsch_Arz-
tebl_Int-116_0692.pdf.
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES

VOLUME 364 NUMBER 3 SEPTEMBER 2022

http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0001
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0001
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0002
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0002
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0002
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0003
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0003
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0003
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0004
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0004
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0004
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0005
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0005
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0005
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0005
https://doi.org/10.17305/BJBMS.2021.6341
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0007
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0007
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0008
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0008
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0009
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0009
https://doi.org/10.1212/WNL.0000000000009863
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0011
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0011
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0011
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0011
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0011
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0012
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0012
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0012
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0013
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0013
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0013
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0014
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7311910/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7311910/pdf/main.pdf
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0016
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0016
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0016
https://doi.org/10.3389/FPHYS.2020.571416
https://doi.org/10.1186/S41983-021-00310-7
https://doi.org/10.1186/S41983-021-00310-7
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0019
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0019
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0019
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0020
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2493326/pdf/0737-08.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2493326/pdf/0737-08.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206914/pdf/nihms839634.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206914/pdf/nihms839634.pdf
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0023
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0023
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0023
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0023
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0024
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0024
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0025
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0025
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0025
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7089194/pdf/11064_2018_Article_2679.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7089194/pdf/11064_2018_Article_2679.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159086/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159086/pdf/main.pdf
https://www.cell.com/cell/pdf/S0092-8674(20)30229-4.pdf
https://www.cell.com/cell/pdf/S0092-8674(20)30229-4.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114157/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114157/pdf/main.pdf
https://rupress.org/jem/article-pdf/202/3/415/1154977/jem2023415.pdf
https://rupress.org/jem/article-pdf/202/3/415/1154977/jem2023415.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7164637/pdf/367_1260.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7164637/pdf/367_1260.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228340/pdf/JMV-9999-na.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228340/pdf/JMV-9999-na.pdf
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0033
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0033
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0033
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0033
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7146689/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7146689/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270045/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270045/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7233386/pdf/radiol.2020201187.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7233386/pdf/radiol.2020201187.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7176927/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7176927/pdf/main.pdf
https://doi.org/10.1007/s12035-020-02094-y
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0039
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0039
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0039
https://doi.org/10.1136/bmj.h3725
https://doi.org/10.1136/bmj.h3725
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0041
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0041
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0041
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1002/lary.26825?download=true
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1002/lary.26825?download=true
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6865187/pdf/Dtsch_Arztebl_Int-116_0692.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6865187/pdf/Dtsch_Arztebl_Int-116_0692.pdf


COVID-19 and facial nerve palsy
44. Gronseth GS, Paduga R. Evidence-based guideline update: steroids
and antivirals for Bell palsy: report of the guideline development sub-
committee of the American academy of neurology. Neurology.
2012;79(22):2209–2213. https://n.neurology.org/content/neurology/
79/22/2209.full.pdf.

45. Sullivan FM, Swan IR, Donnan PT, et al. Early treatment with predniso-
lone or acyclovir in Bell’s palsy. N Engl J Med. 2007;357(16):1598–1607.
https://doi.org/10.1056/NEJMoa072006.

46. Engstr€om M, Berg T, Stjernquist-Desatnik A, et al. Prednisolone and
valaciclovir in Bell’s palsy: a randomised, double-blind, placebo-controlled,
multicentre trial. Lancet Neurol. 2008;7(11):993–1000. https://doi.org/
10.1016/s1474-4422(08)70221-7.

47. Gagyor I, Madhok VB, Daly F, et al. Antiviral treatment for Bell’s palsy
(idiopathic facial paralysis). Cochrane Database Syst Rev. 2019;9:(9)
Cd001869. https://doi.org/10.1002/14651858.CD001869.pub9.

48. Teixeira LJ, Valbuza JS, Prado GF. Physical therapy for Bell’s palsy (idi-
opathic facial paralysis). Cochrane Database Syst Rev. 2011(12)
Cd006283. https://doi.org/10.1002/14651858.CD006283.pub3.

49. Dahl EH, Mosevoll KA, Cramariuc D, et al. COVID-19 myocarditis and
postinfection Bell’s palsy. BMJ Case Rep. 2021;14:(1) e240095. CP.

50. Figueiredo R, Falc~ao V, Pinto MJ, et al. Peripheral facial paralysis as
presenting symptom of COVID-19 in a pregnant woman. BMJ Case Rep.
2020;13:(8) e237146. CP.

51. RIBEIRO BN de F, Marchiori E. Facial palsy as a neurological complica-
tion of SARS-CoV-2. Arq Neuropsiquiatr. 2020;78(10):667.

52. Kumar V, Narayanan P, Shetty S, et al. Lower motor neuron facial palsy
in a postnatal mother with COVID-19. BMJ Case Rep. 2021;14:(3)
e240267. CP.

53. Aasfara J, Hajjij A, Bensouda H, et al. A unique association of bifa-
cial weakness, paresthesia and vestibulocochlear neuritis as post-
COVID-19 manifestation in pregnant women: a case report. Pan Afr
Med J. 2021;38:30.

54. Cabrera Muras A, Carmona-Abell�an MM, Collía Fern�andez A, et al.
Bilateral facial nerve palsy associated with COVID-19 and Epstein−Barr
virus co-infection. Eur J Neurol. 2021;28(1):358–360.
Copyright © 2022 Southern Society for Clinical Investigation. Published by Elsev
www.amjmedsci.com � www.ssciweb.org
55. Derollez C, Alberto T, Leroi I, et al. Facial nerve palsy: an atypical clinical
manifestation of COVID-19 infection in a family cluster. Eur J Neurol.
2020;27(12):2670–2672.

56. Caama~no DSJ, Beato RA. Facial diplegia, a possible atypical variant of
Guillain-Barr�e syndrome as a rare neurological complication of SARS-
CoV-2. J Clin Neurosci. 2020;77:230–232.

57. Decio A, Mazza A, Quadri V, et al. Neurological Manifestations of
COVID-19 in children: a case of facial nerve palsy. Pediatr Neurol.
2021;116:59.

58. Lima MA, Silva MTT, Soares CN, et al. Peripheral facial nerve palsy
associated with COVID-19. J Neurovirol. 2020;26(6):941–944.

59. Neo WL, Ng JCF, Iyer NG. The great pretender—Bell’s palsy secondary
to SARS-CoV-2? Clin Case Rep. 2021;9(3):1175–1177.

60. Homma Y, Watanabe M, Inoue K, et al. Coronavirus disease-19 pneu-
monia with facial nerve palsy and olfactory disturbance. Intern Med.
2020;59(14):1773–1775.

61. Mehta S, Mackinnon D, Gupta S. Severe acute respiratory syndrome
coronavirus 2 as an atypical cause of Bell’s palsy in a patient experiencing
homelessness. Can J Emerg Med. 2020;22(5):608–610.

62. Wan Y, Cao S, Fang Q, et al. Coronavirus Disease 2019 Complicated
with Bell’s Palsy: A Case Report. Research Square; 2020. https://doi.org/
10.21203/rs.3.rs-23216/v1.

63. Theophanous C, Santoro JD, Itani R. Bell’s palsy in a pediatric patient
with hyper IgM syndrome and severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2). Brain Dev. 2021;43(2):357–359.

64. Kerstens J, Deschuytere L, Schotsmans K, et al. Bilateral peripheral
facial palsy following asymptomatic COVID-19 infection: a case report.
Acta Neurol Belg. 2021;121:815–816.
Submitted June 14, 2021; accepted April 8, 2022.

Corresponding author at: Afshin Borhani-Haghighi, MD, Clinical Neurol-
ogy Research Center, Research Tower, Khalili Ave., Shiraz, Iran (E-mail:
neuro.ab@gmail.com).
ier Inc. All rights reserved. 273

https://n.neurology.org/content/neurology/79/22/2209.full.pdf
https://n.neurology.org/content/neurology/79/22/2209.full.pdf
https://doi.org/10.1056/NEJMoa072006
https://doi.org/10.1016/s1474-4422(08)70221-7
https://doi.org/10.1016/s1474-4422(08)70221-7
https://doi.org/10.1002/14651858.CD001869.pub9
https://doi.org/10.1002/14651858.CD006283.pub3
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0049
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0049
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0050
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0050
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0050
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0050
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0051
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0051
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0052
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0052
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0052
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0053
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0053
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0053
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0053
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0054
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0054
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0054
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0054
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0054
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0055
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0055
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0055
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0056
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0056
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0056
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0056
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0056
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0057
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0057
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0057
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0058
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0058
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0059
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0059
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0060
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0060
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0060
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0061
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0061
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0061
https://doi.org/10.21203/rs.3.rs-23216/v1
https://doi.org/10.21203/rs.3.rs-23216/v1
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0063
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0063
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0063
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0064
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0064
http://refhub.elsevier.com/S0002-9629(22)00159-8/sbref0064
mailto:neuro.ab@gmail.com
http://www.amjmedsci.com
http://www.ssciweb.org

	Is facial nerve palsy an early manifestation of COVID-19? A literature review
	Introduction
	Literature searches and findings
	Cranial nerve palsies presentation in COVID-19 patients
	Mechanisms of neurologic manifestations in COVID-19 patients
	Management of facial nerve palsy amid the COVID-19 pandemic
	Source of funding
	Declaration of Competing Interest

	References

