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Abstract
The aim of our study is to evaluate the relationship between peripheral facial paralysis and the patients who had a contact with a
coronavirus disease 2019 (COVID-19) patient or had COVID-19. Patients with a history of contact with a COVID-19 patient or
having COVID-19 disease, who were admitted to the emergency department for peripheral facial paralysis in the last 6 months,
were included in the study. Facial paralysis grade at first presentation, treatment modality, treatment duration, post-treatment
facial paralysis grade, and additional findings were analyzed. A total of 34 patients, 20 females and 14 males, were included into
the study. Nasal-oropharyngeal reverse transcriptase-polymerase chain reaction (RT-PCR) was test taken from patients with a
history of contact, and patients having COVID-19 disease were determined as positive in 5 and 3 patients, respectively.
Peripheral facial paralysis was detected as an initial finding in 5 of these 8 patients, and paralysis developed in 7-12 days after
the diagnosis of the COVID-19 disease in the remaining 3 patients. The grade of first admission paralysis did not change in one
patient in the (+) group, while improvement was observed in all patients in the (−) group. Neuroinvasive potential of COVID-19
in the central and peripheral nervous systemwas reported in current literature. Our study indicates peripheral facial palsy can also
be encountered during the clinical course of COVID-19 and should be considered a finding of this disease.
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Introduction

The coronavirus disease 2019 (COVID-19), an emerging con-
tagious disease that has caused an ongoing worldwide pan-
demic, continues with all its severity. Parallel to this, we are in
the expanding stage of learning about this pandemic. Like
other defined coronaviruses, COVID-19 primarily affects the
upper and lower respiratory tract. After an incubation period,
nonspecific findings like malaise, fever, and dry cough will
appear [1]. Depending on the state of the patient’s immune
system and concomitant chronic diseases, the findings may
remain mild or progress to a severe condition and even death
[2–4]. Based on recently reported studies, COVID-19 can
show neuro-invasive potential in the central and peripheral
nervous system. Milder symptoms such as loss of taste and
smell and headache were first reported [1]. But later, more

severe findings such as encephalitis, myelitis, cerebrovascular
events, and even Guillain-Barré syndrome were also reported
[5, 6].

Peripheral facial paralysis (PFP) is an otorhinolaryngologic
emergency and is a disease that we frequently encounter in
routine practice. Although the cause is not known exactly in
all cases, it is thought to be caused by vascular ischemia,
autoimmune diseases, or viral inflammation of the nerve
sheath [7]. Among these reasons, viral inflammation is the
most accepted, and the most commonly reported vectors are
herpes simplex virus, as well as varicella zoster and human
immunode f i c i ency v i ruses , Lyme d i sease , and
Mycobacterium tuberculosis [8, 9]. There are some well-
known non-infectious causes of PFP including trauma, sar-
coidosis, and neoplasms [10]. The exact pathogenesis remains
unclear, but in association with neurotropic viruses, it is as-
sumed to be related to axonal transmission and viral reproduc-
tion causing inflammation and demyelination [11].

In the current literature, a few case reports of COVID-19-
related PFP and a case series of 8 patients with peripheral
facial palsy related to COVID-19 have been reported [10,
12–14]. The aim of our study was to evaluate patients who
applied to our clinic who had a history of COVID-19 disease
or contact with COVID-19 patients and had peripheral facial
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paralysis during or after the active period of the disease or after
the contact history and to examine the possible relationship
between severe acute respiratory syndrome causing
coronavirus-2 (SARS-CoV-2) and PFP.

Methods

Our study was initiated after it was approved by the Sakarya
University Medical Faculty Local Ethics Committee (No:
01.12.2020/595). The files of patients who were seen for pe-
ripheral facial paralysis in the emergency department of our
hospital between June 2020 and December 2020 were retro-
spectively reviewed. Patients with negative cytomegalovirus,
Epstein-Barr virus, and herpes simplex virus serology, pa-
tients who were performed brain computed tomography
(CT), diffusion, and brain magnetic resonance imaging
(MRI) to exclude central nervous system vascular, tumoral,
and infectious pathologies, and patients who were performed
SARS-CoV-2 reverse transcriptase-polymerase chain reaction
(RT-PCR) test at first admission were included in this study.
Patients with any ear pathology (acute/chronic otitis media,
etc.), a history of ear surgery or trauma, or peripheral facial
paralysis caused by central pathologies diagnosed by brain CT
or diffusion MRI taken in the emergency department were not
included in the study. Recurrent PFP cases were also
excluded.

Besides epidemiological information such as age and gen-
der of the patients, RT-PCR results obtained at the time of
admission, facial paralysis grade at first presentation, treat-
ment modality (intratympanic/systemic/combined;
intratympanic plus systemic steroid), treatment duration,
post-treatment facial paralysis grade, and additional findings,
imaging methods (thorax CT) and treatments for patients with
COVID-19 RT-PCR test (+) were noted. Facial palsy was
graded according to the House-Brackmann scale [15].

Data were analyzed by using the SPSS version 22.0 soft-
ware program (Statistical Package for Social Sciences v.22,
IBM, Chicago, IL). Descriptive statistics were done for the
analysis.

Results

A total of 34 patients, 20 females and 14 males, who met the
study criteria were included in the study. The mean age was
46.9 ± 21.3 years (minimum 4—maximum 90). A total of 31
patients had a history of contact with a COVID-19 patient, and
3 were COVID-19RT-PCR (+) patients. Nasal-oropharyngeal
RT-PCR test taken from patients with a history of contact was
positive in 5 patients, and a total of 8 patients were evaluated
as RT-PCR (+). Peripheral facial paralysis was detected as an
initial finding in 5 of these 8 patients, and paralysis developed

in 7-12 days after diagnosis of the COVID-19 disease in the
other 3 patients.

Facial paralysis was detected in the right side of the face in
15 patients, 2 of whom were in the RT-PCR (+) group, and
paralysis was detected on the left side in 19 patients, 6 of them
in the (+) group. At first admission, 3 of the RT-PCR (+)
patients had grade (3) and 5 had grade (4) palsy, while in the
RT-PCR (−) group, grade (2) was detected in 3 patients, grade
(3) in 10, grade (4) in 9, grade (5) in 3, and grade (6) palsy was
detected in 1 patient (Table 1).

All patients, in addition to eye-sparing treatment, according
to the level of their chronic diseases (additional comorbid
diseases—diabetes mellitus type II, essential hypertension,
congestive heart failure, and obstructive sleep apnea syn-
drome (OSAS)—were detected in 4 patients), were treated
with steroids as follows:

* Systemic (1 mg/kg methylprednisolone oral; 1 in 3
days, with dose reduction; for 2 weeks) in patients having
no comorbid diseases
* Intratympanic (ITS) (8 mg/2 ml dexamethasone; 1 in 2
days; 6 doses) in patients having comorbid diseases
* Combined in patients who did not benefit from system-
ic treatment

ITS was applied to 3 patients, systemic therapy to 4,
and combined therapy to 1 of the RT-PCR (+) patients.
The treatment lasted for 2 weeks in 5 and 4 weeks in 3
patients. In the RT-PCR (−) group, ITS was applied in 9
patients, systemic in 13 patients, and combined therapy in
4 patients. The treatment lasted 2 weeks for 20 patients
and 4 weeks for 6 patients. The grade of first admission
paralysis did not change in one patient in the (+) group,
while improvement was observed in all patients in the (−)
group (Table 1).

One of the RT-PCR (+) patients was hospitalized and died
due to severe pneumonia. The other 7 patients were treated on
an outpatient basis. Five of the outpatients received favipiravir
for 5-10 days in addition to steroid therapy. In addition, loss of
taste and smell was reported in six patients. Otalgia was also
detected in one patient (Table 2).

In the thoracic CT of (+) patients, intense pneumonia (the
patient who died) was found in one patient, mild pneumonia
was found in 3 patients, but no additional findings were found
in brain CT, diffusion MRI, and inner ear MRI images
(Table 2).

Discussion

Bell’s palsy is a type of sudden onset, one-sided facial
paralysis designated with lower motor neuron dysfunction
of the 7th cranial nerve [16]. It affects the entire
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population, regardless of age or gender, and from many
populations, the incidence has been reported as 11.5-53.3
per 100,000 persons [16]. The most widely accepted
causes for Bell’s palsy are inflammatory, traumatic, and
infectious processes [7]. Although there is a certain link
between viral infection and Bell’s palsy, this is frequently
associated with members of the Herpesviridae [12].
Studies have reported that HSV-1 DNA was detected
around the geniculate nucleus and in the endoneurial fluid
of the facial nerve in patients with Bell’s palsy [17, 18].
Particularly, HSV and VZV infections are most

prominently determined, but many vectors that can cause
Bell’s palsy have been identified. These are Epstein-Barr
virus, human herpesvirus 6 (HHV-6), human immunode-
ficiency virus (HIV), hepatitis B, influenza, adenovirus,
rubella, mumps, and coxsackievirus, as well as Lyme dis-
ease and Mycobacterium tuberculosis [10, 19–24].
Sarcoidosis and neoplasms can also be considered in the
non-infectious group [10]. The exact pathogenesis of
acute-onset facial nerve paralysis is not known exactly,
but in association with neurotropic herpes viruses (HSV
and VZV), it is thought to be associated with axonal

Table 1 Epidemiological
information and clinical
manifestations of patients with
peripheral facial paralysis
admitted to ENT clinic

Patient
no.

PCR Age Gender Side of
palsy

Grade at first
admission

Treatment
type

Treatment
duration

Grade after
treatment

1 Negative 48 F Left 3 ITS 2 weeks 1

2 Negative 14 M Left 5 Systemic 2 weeks 1

3 Negative 74 M Right 3 ITS 2 weeks 2

4 Negative 47 F Left 4 ITS 2 weeks 2

5 Negative 73 F Right 5 ITS 2 weeks 2

6 Negative 24 M Right 4 Systemic 2 weeks 1

7 Negative 55 F Right 2 Systemic 2 weeks 1

8 Negative 29 M Left 3 Combined 4 weeks 2

9 Negative 60 M Left 2 Systemic 2 weeks 1

10 Negative 35 M Right 4 Combined 4 weeks 2

11 Negative 19 F Right 6 Combined 4 weeks 3

12 Negative 71 F Left 3 Systemic 2 weeks 1

13 Negative 45 M Right 3 ITS 2 weeks 1

14 Negative 69 F Left 4 ITS 4 weeks 3

15 Negative 22 F Left 3 Systemic 2 weeks 1

16 Negative 30 F Right 3 Combined 4 weeks 2

17 Negative 57 F Right 4 Systemic 2 weeks 2

18 Negative 59 F Left 2 Systemic 2 weeks 1

19 Negative 28 M Left 4 Systemic 2 weeks 1

20 Negative 49 M Right 4 Systemic 2 weeks 2

21 Negative 59 F Right 5 ITS 4 weeks 3

22 Negative 42 F Right 4 ITS 2 weeks 2

23 Negative 34 M Left 3 Systemic 2 weeks 1

24 Negative 72 M Right 3 ITS 2 weeks 2

25 Negative 49 F Left 3 Systemic 2 weeks 1

26 Negative 32 M Left 4 Systemic 2 weeks 1

27 Positive 90 M Left 4 ITS 2 weeks 2

28 Positive 4 F Left 4 Systemic 2 weeks 1

29 Positive 17 F Right 3 Combined 4 weeks 1

30 Positive 71 F Right 4 ITS 2 weeks 1

31 Positive 63 F Left 4 Systemic 4 weeks 2

32 Positive 60 F Left 4 Systemic 2 weeks 2

33 Positive 65 F Left 3 ITS 2 weeks 2

34 Positive 30 M Left 3 Systemic 4 weeks 3

ENT ear-nose-throat; M male; F female; PCR SarS-CoV-2 reverse transcriptase polymerase chain reaction test;
ITS intratympanic steroid; Grade House-Brackmann grading scale
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spread and viral replication, which leads to inflammation
and demyelination in the nerve [11].

In idiopathic facial nerve paralysis, ischemia of vasa
nervorum and demyelination induced by an inflammatory pro-
cess can be supposed as possible mechanisms related to nerve
damage [16]. In several postmortem studies, vascular changes
and related microthrombi have been consistently reported [25].
As is known, hypercoagulability occurs in some patients with
COVID-19 disease, which can result in vascular endothelial
damage and related arterial and venous thrombotic complica-
tions [26]. This situation appears as a finding that supports the
pathogenesis of facial paralysis. Direct viral damage or an au-
toimmune reaction producing inflammation toward the nerve
would be alternative or contributing mechanisms to dysfunc-
tion. Increased deterioration of nerve functions can occur with
direct viral damage or an autoimmune event that can trigger a
boost in inflammation of the nerve [14].

According to recently reported studies, there is increasing
information suggesting a neuroinvasive capacity of COVID-
19 [27]. SARS-CoV-2 is identical in infectious mechanism to
other common coronaviruses (CoV). Neuro-invasive propen-
sity is one of the important features of CoV, and so SARS-
CoV-2 is likely to have neurotrophic activities as well [13,
27]. Since this virus has a high affinity for ACE-2 receptors,
which are frequently found in the nervous system, it performs
neurotropism by directly causing nerve damage [27–29]. The
ACE2 receptor is highly expressed in ciliated epithelium and
goblet cells, with viral replication being highest in the nasal
mucosa, as can be understood from the detection of high viral

load by examining nasal cells [30]. SARS-CoV-2 can reach
the central nervous system through the olfactory nerve and
bulb, which can be directly opened to the central nervous
system, or through viremia. A limited number of studies relat-
ed to neurological complications of COVID-19 have been
reported up to now in the literature. Mao et al. reported a study
on the neurological manifestations of COVID-19 patients.
Their findings showed that headache was among the central
findings and hyposmia was of the most encountered peripher-
al nervous system findings. In that study, 36.4% of COVID-
19 patients complained of neurological symptoms [31]. In a
study by Korkmaz et al., otolaryngological manifestations
were examined in COVID-19 patients and a considerable
number of neurological findings, such as vertigo/dizziness,
headache, and loss of taste and smell, were also mentioned
as common symptoms in COVID-19 patients [32]. In milder
cases, peripheral nervous system manifestations were pre-
dominant, including not only taste and smell disorders but also
Guillain-Barré and Miller-Fisher syndromes [33–35]. In the
majority of patients with severe COVID-19, encephalopathy,
cerebrovascular complications, and myelitis were reported as
other neurological complications [5, 6].

In our study, 34 patients were evaluated and 8 of themwere
evaluated as COVID-19 RT-PCR (+). Peripheral facial paral-
ysis was the first finding in 5 of these 8 patients, and the RT-
PCR test performed at the time of first admission was found to
be (+), suggesting that peripheral facial palsy could be a sole
symptom in COVID-19. In a series of 8 cases reported by
Lima et al., peripheral facial paralysis was reported as the first

Table 2 Additional findings of COVID-19 PCR (+) patients

Patient
no.

COVID-19 findings Thorax CT First
symptom

Additional imaging Additional treatment Comorbid
disease

27 Severe pneumonia,
hospitalization, died

Intense
pneumo-
nia

Yes Normal brain CT + diffusion MRI IV moxifloxacin + IV
prendnisolone

HT, CHF

28 Cough, fever Normal No (after 7
days)

Normal brain CT + diffusion MRI No No

29 Cough, loss of taste/smell Normal Yes Normal brain CT Favipravir 5 days No

30 Fever, loss of taste/smell Normal Yes Normal brain CT + diffusion MRI Favipravir 5 days HT, DM

31 Fever, myalgia, loss of
taste/smell

Mild
pneumo-
nia

Yes Normal brain CT + diffusion MRI +
inner ear MRI

Favipravir 5 days No

32 Fever, loss of taste/smell Normal No (after 12
days)

Normal brain CT + diffusion MRI Favipravir 7 days No

33 Loss of taste/smell Mild
pneumo-
nia

Yes Normal brain CT + diffusion MRI No HT

34 Otalgia, loss of taste/smell Mild
pneumo-
nia

No (after 9
days)

Normal brain CT + diffusion MRI +
inner ear MRI

Favipravir 10 days HT, OSAS

COVID-19 coronavirus disease 2019; PCR SarS-CoV-2 reverse transcriptase polymerase chain reaction test; CT computed tomography;MRImagnetic
resonance imaging; IV intravenous; HT hypertension; CHF congestive heart failure; DM diabetes mellitus; OSAS obstructive sleep apnea syndrome
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symptom in 3 patients included in the study [14]. Similar to
our study, although female patients were more common, it is
difficult to make a definite assessment that it can be seen more
frequently in women due to the small number of cases.
Similarly, the facial paralysis severity of the patients with
positive SARS-CoV-2 virus was less severe, but in one of
the patients we included in our study, no improvement was
achieved in the palsy grade despite 1 month of steroid treat-
ment. This patient was obese and had hypertension and OSAS
as comorbidities. We thought that these comorbid diseases
and high weight and also the effect of COVID-19 may predis-
pose to hypercoagulopathy, and can cause not complete re-
covery and decrease the effectiveness of the steroid treatment.
However, in the study of Lima et al., it was reported that most
of the patients fully recovered [14]. The rate of complete re-
covery was lower in our study group (37.5%). The serology of
herpesvirus, Epstein-Barr virus, and cytomegalovirus, which
are the most common viral agents in patients with facial pa-
ralysis, should be checked at the first application for diagnosis
and treatment plan. Again, in patients presenting with facial
paralysis, imaging methods and even cerebrospinal fluid
(CSF) examination with lumbar puncture (LP) may be re-
quired to exclude pathologies affecting the central nervous
system. The patients we included in our study were serologi-
cally examined and found negative, and also patients who did
not have a pathology affecting the central nervous system in
imaging methods were included. Since there are no symptoms
observed when the CNS is affected, such as neck stiffness and
confusion, the need for LP was not considered and performed
in these patients. In the study of Lima et al., CSF examination
was performed with LP in 6 of 8 patients and results were
found to be normal except for a slight protein increase in only
one patient [14]. Steroid (systemic-intratympanic-combined)
and antiviral treatments (if viral agents are detected) are
oftenly used in the treatment of facial paralysis. The patients
in our study were also treated with steroids and it was deemed
appropriate to give favipiravir treatment to 5 of (+) 8 patients.
Favipiravir is a pyrazinecarboxamide derivative with activity
against RNA viruses. It was initially approved for therapeutic
use in resistant cases of influenza. In our country, in the
COVID-19 treatment guideline, this drug is used for patients
diagnosed with the disease in the first week to benefit from its
antiviral effectiveness. Despite favipravir in one of the 5 pa-
tients in our study, no improvement in facial paralysis was
observed, who was the patient with HT and OSAS. There
are also case reports in the literature suggesting that the
SARS-CoV-2 virus may cause peripheral facial paralysis.
One of the reports is a 6-year-old male patient reported by
Theophanous et al. [12]. Another case is a pregnant patient
reported by Figueiredo et al. [13]. Ribeiro and Marchiori also
reported a 26-year-old male patient [36]. Goh et al. presented a
case of peripheral facial paralysis that developed on the sixth
day of COVID-19 disease in a 27-year-old male patient [10].

Muras et al. also reported a patient with bilateral facial palsy
who presented evidence of SARS-CoV-2 infection and coin-
fection with Epstein-Barr virus [37]. Zammit et al. and
Codeluppi et al. reported that SARS-CoV-2 increased the in-
cidence of peripheral facial paralysis by comparing a certain
period of the COVID-19 pandemic with previous years in
terms of incidence and emphasized the first presentation
symptom of COVID-19 patients may be facial paralysis [38,
39]. In addition to these cases and case series reported in the
literature, our study shows that there may be a strong relation-
ship between COVID-19 and peripheral facial paralysis.

Some types of vaccines have been developed over the past
year to slow down or even end the COVID-19 pandemic. The
US Food and Drug Administration (FDA) has approved vac-
cines developed with mRNA technology and vaccination
studies have been initiated. However, in the vaccinated groups
during phase III studies, it was reported that 3 out of 15,185
volunteers in one group and 4 out of 18,801 volunteers in the
other group developed peripheral facial paralysis after vacci-
nation. It has been reported that there is no significant differ-
ence compared to the total population incidence, and vaccina-
tion and facial paralysis cannot be associated at this stage
(https://www.entnet.org/content/covid-19-resource-page).
However, even this situation raises the suspicion that
peripheral facial paralysis may be associated with SARS-
CoV-2.

Conclusions

In conclusion, progression of the COVID-19 pandemic is
leading to a growing number of neurological symptoms and
syndromes. The COVID-19 agent, the SARS-CoV-2 virus,
can have an effect on facial nerve functions by direct toxic
effect to the nerve or by increasing hypercoagulopathy.
Supporting this, our study showed that peripheral facial palsy
can be encountered during the clinical course of COVID-19
and be considered a sole finding of this disease, along with the
most common symptoms (such as fever, cough, and respira-
tory symptoms). Neurological symptoms could be significant
early findings of COVID-19. Therefore, it should be kept in
mind that COVID-19 may be a potential cause of peripheral
facial paralysis.
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