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Resumo

Introdugdo. A Organizacdo Mundial da Saude (OMS) reconheceu uma nova cepa de
coronavirus, a Sindrome Respiratoria Aguda Grave Coronavirus 2 (SARS-CoV-2), chamada
Doenga Coronavirus 2019 (COVID-19). Os sintomas mais leves e comuns incluem febre, fadiga
e tosse; no entanto, casos mais graves da doenca podem causar dificuldades respiratoérias,
insuficiéncia renal e cardiaca e, eventualmente, morte. No entanto, um nimero crescente de
relatos de manifestagdes neuroldgicas tem surgido. Objetivo. Proporcionar uma revisao
abrangente das manifestagdes neuroldgicas da SARS-CoV-2 e principalmente a relagdo entre
a paralisia aguda do nervo facial e a COVID-19 bem como seus resultados na mortalidade e
as implicacGes que isso tem na pratica clinica. Método. A pesquisa em sete bancos de dados
(PubMed, Cochrane Library, Lilacs, Scielo, Web of Science, Scopus e Google Scholar) foi
realizada por dois revisores independentes na busca por evidéncias da paralisia do Nervo Facial
(VII) e SARS-CoV-2. Apds a triagem os dados foram coletados e discutidos. Resultados. A
paralisia facial idiopatica é chamada de paralisia de Bell e estudos mostraram que a paralisia
facial aumentou durante o periodo de pandemia de COVID-19. Existem muitos relatos sobre a
relagdo entre COVID-19 e paralisia facial, porém pouca evidéncia real de sua relagdo.
Conclusdo. Ainda é questionavel se esses distlUrbios neuroimunoldgicos ocorrem diretamente
da infecgdo viral ou como sequelas autoimunes. A patogénese da doenga por tras dessa
manifestagdo ainda ndo é totalmente compreendida. Acreditamos que mais pesquisas devam
ser realizadas para esclarecer a associagao levantada por este estudo.
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Abstract

Introduction. The World Health Organization (WHQO) has recognized a new strain of
coronavirus, the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), called
Coronavirus Disease 2019 (COVID-19). The mildest and most common symptoms include
fever, fatigue and cough; however, more severe cases of the disease can cause breathing
difficulties, kidney and heart failure and, eventually, death. However, an increasing number of
reports of neurological manifestations have emerged. Objective. Provide a comprehensive
review of the neurological manifestations of SARS-CoV-2 and especially the relationship
between acute facial nerve palsy and COVID-19, as well as their results in mortality and the
implications that this has in clinical practice. Method. The search in seven databases (PubMed,
Cochrane Library, Lilacs, Scielo, Web of Science, Scopus and Google Scholar) was carried out
by two independent reviewers in search of evidence of Facial Nerve Palsy (VII) and SARS-CoV-
2 . After screening, data were collected and discussed. Results. Idiopathic facial palsy is called
Bell's palsy and studies have shown that facial palsy increased during the COVID-19 pandemic
period. There are many reports on the relationship between COVID-19 and facial paralysis,
but little real evidence of their relationship. Conclusion. It is still questionable whether these



neuroimmune disorders occur directly from viral infection or as autoimmune sequelae. The
pathogenesis of the disease behind this manifestation is not yet fully understood. We believe
that more research should be carried out to clarify the association raised by this study.
Keywords. COVID-19; facial paralysis; nerves; SARS-CoV-2

Resumen

Introduccién. La Organizacion Mundial de la Salud (OMS) ha reconocido una nueva cepa de
coronavirus, el Sindrome Respiratorio Agudo Severo Coronavirus 2 (SARS-CoV-2), llamado
Enfermedad por Coronavirus 2019 (COVID-19). Los sintomas mas leves y comunes incluyen
fiebre, fatiga y tos; sin embargo, los casos mas graves de la enfermedad pueden causar
dificultades respiratorias, insuficiencia renal y cardiaca y, finalmente, la muerte. Sin embargo,
ha surgido un numero creciente de informes de manifestaciones neuroldgicas. Objetivo.
Brindar una revision integral de las manifestaciones neuroldégicas del SARS-CoV-2 vy
especialmente la relacion entre la paralisis aguda del nervio facial y el COVID-19, asi como sus
resultados en la mortalidad y las implicaciones que esto tiene en la practica clinica. Método.
La busqueda en siete bases de datos (PubMed, Cochrane Library, Lilacs, Scielo, Web of Science,
Scopus y Google Scholar) fue realizada por dos revisores independientes en busca de evidencia
de Facial Nerve Palsy (VII) y SARS-CoV-2. Después de la seleccidn, los datos se recopilaron y
discutieron. Resultados. La paralisis facial idiopatica se llama paralisis de Bell y los estudios
han demostrado que la paralisis facial aumentd durante el periodo pandémico de COVID-19.
Hay muchos informes sobre la relacion entre COVID-19 y la paralisis facial, pero poca evidencia
real de su relacién. Conclusién. Todavia es cuestionable si estos trastornos neuroinmunitarios
se producen directamente a partir de una infeccién viral o como secuelas autoinmunes. La
patogenia de la enfermedad detrdas de esta manifestacion adn no se comprende
completamente. Creemos que se deben realizar mas investigaciones para esclarecer la
asociacidn que suscita este estudio.
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INTRODUCTION

In an outbreak that broke out in Wuhan in December
2019, the World Health Organization (WHQO) recognized a
new strain of coronavirus, the Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2), called Coronavirus
Disease 2019 (COVID-19). The cases started to be widely
detected in February 2020. This new virus therefore caused
a global pandemic and was also widely reported due to a
series of respiratory manifestations. The mildest and most
common symptoms include fever, fatigue and cough;

however, more severe cases of the disease can cause
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breathing difficulties, kidney and heart failure and,
eventually, death!. However, an increasing number of
reports of neurological manifestations have emerged?.

The aim of this study is to provide a comprehensive
review of the neurological manifestations of SARS-CoV-2 and
especially the relationship between acute facial nerve palsy
and COVID-19, as well as their results in mortality and the

implications that this has in clinical practice.

METHOD

The search in seven databases (PubMed, Cochrane
Library, Lilacs, Scielo, Web of Science, Scopus and Google
Scholar) was performed in search of evidence of Facial Nerve
palsy (VII) and SARS-CoV-2. When considering the eligibility
criteria, the inclusion criteria were: 1) publications that
report neurological manifestations of SARS-CoV-2 and
mainly the relationship between COVID-19 and acute facial
nerve palsy. 2) present the terms COVID-19 OR SARS-CoV-
2 OR 2019-nCoV) AND "Facial nerve" and its variations. 3)
publications in all languages available in the databases
researched. The following exclusion criteria were considered:
1) publications where the terms COVID-19 and its variations
and Facial Nerve appear only in the authors' affiliation or in
the references. 2) publications that do not directly discuss
the central objective of the topic.

The titles of all stored publications were read, and,
when necessary, the summary, introduction and/or results

and discussion sections were carefully investigated to ensure
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that the publications met the eligibility criteria. After
screening, data were collected and discussed.

41 publications were selected to prepare the synthesis
of this article after applying the selection method. Duplicates
between databases (n=32) were initially excluded, and the
electronic search procedure retrieved 5820 publications.
After reading the titles and abstracts, 5388 publications were
excluded (they did not directly discuss the evidence between
facial paralysis and SARS-CoV-2: n=4322; the terms COVID-
19, Facial Paralysis and SARS-CoV-2 were only included in
the affiliation of authors or references in the publication:
n=1066) and 400 texts were conducted for full reading.

From the selected publications, the following were
found: 28 (68.4%) original articles, 8 (19.6%) review
articles, 2 (4.8%) Letters to editors, 1 (2.4%) Short
communications, 1 (2.4%) Letter and 1 (2.4%) Comment.
Authors from 14 countries representing five continents were
found. Among the publications, 31 (75.6%) directly
discussed the evidence between facial paralysis and SARS-
CoV-2. Other 6 (14.7%) publications only demonstrated
etiological aspects and clinical manifestations of facial
paralysis and only 4 (9.7%) reported diagnostic aspects of
COVID-109.

RESULTS AND DISCUSSION
Experimental studies using transgenic mice suggest
that SARS-CoV and MERS-COV may enter the central

nervous system intranasally through the olfactory nerve.
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Once in the brain, they have the potential to spread to the
thalamus and brain stem, two regions highly involved in
coronaviridae infections3-. It has been suggested that SARS-
CoV-2 can enter the central nervous system in two ways:
first through systemic vascular dissemination and, second,
more locally through the cribiform lamina of the ethmoid
bone, which may or may not affect the association with
anosmia often described by patients with SARS-CoV-2. Upon
entering the systemic circulation, the virus will invade the
nervous tissue due to its neurotropism properties. Here, it
binds and interacts with angiotensin-converting enzyme 2
(ACE2) receptors in the capillary endothelium®.

Studies on the structural integrity of the SARS-CoV-2
peak glycoprotein show that, compared to the SARS-CoV
peak protein, the affinity for ACE2 is increased by 10 to 20
times. This can be explained by the fact that although the
structure is similar, the two peak glycoproteins are not the
same’,

Idiopathic facial palsy is called Bell's palsy and studies
have shown that facial palsy increased during the COVID-19
pandemic period. There are many reports on the relationship
between COVID-19 and facial palsy, but little real evidence
of its relationship. The exact mechanism of Bell's palsy is
unclear. Many different theories, including viral infection,
inflammation, ischemia and immunological disorders, have
been considered in the etiopathogenesis® !,

SARS-CoV-2 IgM can be detected in blood samples from
patients with COVID-19 five days after the onset of
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symptoms, lasts 1 month and then gradually decreases. The
average duration of detection of the SARS-CoV-2 IgG
antibody is 14 days. It is suggested that SARS-CoV-2 IgM
and IgG was useful for the diagnosis of COVID-19 after the
corresponding window periodsi?13, Although Bell's palsy is,
by definition, an idiopathic disease, growing evidence shows
that several viral infections are related to it. Most studies
have shown that Bell's palsy is related to the immune
response after a viral infection and usually occurs 1 to 2
weeks after a viral infection. Bell's palsy is believed to result
from compression of the seventh cranial nerve in the
geniculate ganglion due to significant inflammation of the
nerve. The first portion of the facial canal, the labyrinthine
segment, is the narrowest and this is where most cases of
compression occur. Due to the narrow opening of the facial
canal, inflammation causes nerve compression and
ischemial® 1>,

The results of related studies indicated that the SARS-
CoV-2 IgG + IgM test was positive in 24.3% of patients with
Bell's palsy. In addition, these patients had no history of any
symptoms of COVID-19 such as fever, cough, sore throat or
shortness of breath in their personal history. This
demonstrates a superiority in relation to seroprevalence
studies carried out in asymptomatic individuals®. Neural
ischemia, autoimmune diseases and viral inflammation of
facial nerve palsy are considered responsible, but the

etiology is unclear?!’.
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Studies on the increase in acute peripheral facial palsy
during the COVID-19 pandemic have been published. Direct
viral neurophysics or an immune mechanism secondary to
elevated pro-inflammatory cytokines can cause facial palsy
in COVID-1918-23,

Asymptomatic individuals from the randomly selected
sample participated in a Spanish study investigating COVID-
19 IgG and/or IgM and the prevalence found was 5.47%°?24.
The seroprevalence of the SARS-CoV-2 IgG and/or IgM
antibody in asymptomatic individuals was 2.39% in Wuhan?>.
The highest prevalence of antibodies against SARS-CoV-2 in
the literature was found in asymptomatic people in Sergipe,
Brazil. SARS-CoV-2 IgG was found to be 8.3% and 11.9%
for IgM26,

In another study, it was found that facial palsy may be
the only symptom of COVID-19, but they emphasize that
further studies with larger groups of patients should be done.
The PCR test on patients' first admission could be done to
clarify the etiology. The SARS-CoV-2 antibody test to
measure IgG and IgM separately can also be performed?®.

In addition to Bell's palsy, other immune disorders of
the nervous system have also been proposed as associated
with COVID-19. The involvement of cranial nerves has been
described in the context of Guillain-Barré?’ syndrome and its
variants?®30,  Descriptions of isolated cranial nerve
involvement in the context of COVID-19 are scarce?®.

In an Italian cohort, Guillain-Barré syndrome was

reported in approximately 0.5% of patients with COVID-19,
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with the first symptoms of flaccid paralysis and facial diplegia
occurring within 5-10 days after the onset of acute
respiratory symptoms?31,

In China, a 65-year-old woman was admitted to the
hospital for a left facial fall preceded by a 2-day history of
pain in the mastoid region. There were no fever, cough or
previous respiratory symptoms. The physical examination
showed palsy of the facial nerve of the left lower motor
neuron. The MRI brain showed no abnormalities. However,
an RT-PCR throat smear tested positive for the SARS-CoV-2
and chest CT revealed frosted glass shadows in the lower
right lung. Left facial palsy was relieved after antiviral
treatment with umifenovir and ribavirin32.

Facial nerve palsy can be associated with infections,
most commonly HSV, as well as VZV and HIV, Lyme disease
and Mycobacterium tuberculosis. Non-infectious causes
include sarcoidosis and neoplasms. The exact pathogenesis
of acute facial nerve palsy remains unclear, but in association
with neurotropic herpesvirus (HSV and VZV), it is believed to
be related to axonal dissemination and viral replication
leading to inflammation and demyelination33. In the case of
COVID-19, the putative mechanisms of the wide range of
neurological manifestations are still unclear34.

Coronaviruses are known to have a neuroinvasive
propensity. Animal models show that coronavirus of severe
acute respiratory syndrome and coronavirus of respiratory
syndrome in the Middle East can have a transcriptional route

to the brain, causing manifestations in the CNS, as
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previously stated**. The mechanism underlying the
neurological symptoms in COVID-19 has yet to be clearly
elucidated. Similar to patients with Miller Fisher syndrome
and cranial perineuritis described in Spain and those with
Guillain-Barré syndrome described in Italy, another study
reported that the patient studied developed facial palsy
isolated from the facial nerve during the initial phase of his
disease, in day 62%3!, This may suggest a parainfectious
phenomenon. Serum immunoglobulin G GD1b antibodies
were also detected in the patient with Miller Fisher syndrome.
In all of these cases with Guillain-Barré syndrome and Miller
Fisher syndrome, SARS-CoV-2 was not detected in the CSF.
Thus, cranial neuropathies may be related to injuries
mediated by pro-inflammatory cytokines, instead of direct
viral neutrophism?,

Viral dynamics studies show that viral loads are greater
1-2 days before the onset of symptoms and decrease in a
monotonic pattern with prolonged viral spread hovering near
the level of detection, resulting in RT-PCR results that
fluctuate between positive and negative3®.

Currently, no direct cause and effect has been
attributed to neurological deterioration in patients with
SARS-CoV-2 and this relationship could be explained in such
a plausible way by the association with other failures of the
multiple organ system?3’. It has been proposed that SARS-
CoV-2, like other viruses, such as avian influenza and SARS-
CoV, can infiltrate the brainstem of mammals through trans-

synaptic transfer, which can lead to dysfunction in the
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cardiorespiratory centers of the brain stem®. Therefore, it has
been suggested that the infiltration of SARS-CoV-2 in the
CNS may explain the deterioration in the respiratory effort of
some patients and their subsequent need for ventilation.
Consequently, serial and close neurological observations as
a complement to routine serial observations can be an early
warning marker of imminent deterioration3’.

One aspect of SARS-CoV-2, not yet fully understood, is
the long-term sequelae that the virus can have on different
systems of the body3®#!, Detailed documentation and long-
term follow-up of patients recovered with SARS-CoV-2 will
allow conclusions to be drawn in this area. The mechanism
underlying the SARS-CoV-2 neuroenvolvement has not yet
been fully understood and remains an area of interest.
Identifying the modes of transmission is essential to possibly
reduce the spread and establish new therapies to target the

Virus.

CONCLUSION

Although it is possible to assert, through scientific
evidence, that direct viral neurophysics or an immunological
mechanism secondary to elevated pro-inflammatory
cytokines can cause facial palsy in COVID-19, it is still
necessary to understand the pathogenesis of COVID-19
behind the facial palsy, not yet fully understood. It is known
that SARS-CoV can infiltrate the brainstem of mammals
through trans-synaptic transfer, which can lead to

dysfunction of the cardiorespiratory centers of the
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brainstem. It is enough to know whether the same occurs
with SARS-CoV-2 in the ganglia that emit motor nerve fibers
from the facial nerve. We believe that more research needs
to be done to clarify the association, correlation or causality

between COVID-19 and neuroimmune diseases.
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