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Abstract

Purpose To give an overview of the current knowledge about COVID-19 pandemic and its impact on otolaryngology clini-
cal practice.

Methods Recent findings about SARS-CoV-2 virus and the COVID-19 infection it causes are reviewed. In addition to
international databases and in the absence of hard scientific data, literature search included reports published online from
scientific societies and other institutions.

Results The role of anosmia as a COVID-19-related symptom is presented. Further, considerations about steroid administra-
tion in ENT-related conditions are also discussed. Due to the close work with mucosa surfaces of the upper aerodigestive
tract, otolaryngologists and surrounding staff are considered high risk for coronavirus transmission. Hence, staff protection
measures for ENT examinations, surgeries and other procedures during COVID-19 pandemic are recommended.
Conclusion Knowledge and evidence about the impact of COVID-19 infection on otolaryngology clinical practice are accu-
mulating rapidly. Additionally to patient’s management, safety of health care professionals should be a main goal right now

by following strict safety guidelines.
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Introduction

The SARS-CoV-2 virus (severe acute respiratory syndrome
coronavirus-2) is rapidly expanding around the globe [1] and
the World Health Organization (WHO) declared COVID-
19 (coronavirus disease) outbreak a global pandemic on
March 11, 2020 [2]. SARS-CoV-2 virus is mainly transmit-
ted between people through respiratory droplets and contact
routes. Infected respiratory droplets enter the human body
through the nose and mouth. Conjunctiva is also considered
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to be a potential entrance point, although clear data prov-
ing this are not sufficient. Contact transmission by hands
occurs through surfaces on which the virus is deposited.
Aerosol transmission of the virus is plausible as well; how-
ever, doubtful evidence of this is still lacking. For healthcare
workers, attention must be paid to all possible modes of
transmission by taking appropriate protective and hygiene
measures [3-5].

Otolaryngologists and surrounding staff are a high-risk
group for COVID-19 infection, since they are particularly
exposed to viral transmission directly through mucus and
aerosolized particles during clinical examination, surgeries,
or other interventions in the head and neck area. Evidence
from China, Italy, and Iran and recently from the United
Kingdom suggests that otolaryngologists are among the
highest risk group of contracting the SARS-CoV-2 virus,
especially when their examinations and procedures are per-
formed without using appropriate personal protective equip-
ment (PPE). Unfortunately, many of our ENT colleagues
worldwide are victims of the pandemic [6—10].

The rapid evolution of the pandemic adds new data on the
virus and its action almost daily. Our knowledge has initially
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derived from anecdotal reports and subjective or empirical
assessments, but has gradually evolved and now is based on
reliable scientific data. Numerous online scientific publica-
tions are coming out, whereas scientific societies publish
their recommendations about the otolaryngology practice
in the COVID-19 era.

This paper aims to give a brief overview of the current
knowledge about the impact of COVID-19 pandemic on
otolaryngology using the best available evidence. Special
focus is given on how this knowledge has changed or should
change our daily medical practice. As our knowledge about
the virus is rapidly increased, it is more than likely that these
recommendations will be reviewed in the future.

Anosmia and COVID-19

Over the last 3 months, there have been increasing reports
that anosmia and to a lesser extent dysgeusia are signifi-
cantly linked to COVID-19 disease. In April 2020, WHO
added loss of smell and taste to the official lists of COVID-
19 symptoms [11]. In particular, anosmia rates in SARS-
COV-2 positive patients vary significantly among studies
and are in the order of 30~70%, while in some of the patients
anosmia may be the only present symptom [12-16]. For
example, new data arrive from a recently conducted Euro-
pean multicenter study in which patients with laboratory-
confirmed COVID-19 infection completed olfactory and
gustatory questionnaires. The results showed that 85.6% and
88.0% of patients reported olfactory and gustatory dysfunc-
tions, respectively. Olfactory dysfunction (OD) appeared
before the other symptoms in 11.8% of cases, whereas the
early olfactory recovery rate was 44.0% [17]. In addition,
results from the first 237 entries of the COVID-19 Anosmia
Reporting Tool for Clinicians, developed by the Ameri-
can Academy of Otolaryngology-Head and Neck Surgery,
revealed that anosmia was noted in 73% of patients prior to
COVID-19 diagnosis and was the initial symptom in 26.6%
[18]. There is a very high heteterogeneity among studies,
with proportions ranging from 5 to 98% [16]. Differences
in clinical work-up, specific regional patient characteristics
or viral strains might be possible explanations for these rate
variations [15]. The COVID-19-related anosmia is reported
to be different from the well-known post-viral loss of smell,
which follows rhinitis or other upper respiratory tract infec-
tions. Interestingly, most patients report a sudden and almost
complete loss of smell i.e. anosmia, which is rarely accom-
panied by other nasal symptoms, such as nasal obstruction,
secretions, or rhinorrhea [19].
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Impact on otolaryngology practice

Anosmia (and dysgeusia) in the absence of other diseases of
the upper respiratory tract (e.g. allergic rhinitis, acute and
chronic rhinosinusitis) should raise the suspicion of COVID-
19 infection. This should lead medical and paramedical staff
to take the necessary measures for personal protection and
warrant consideration for testing and self-isolation of these
patients [12-14, 17, 20, 21]. Regarding changes on the
therapy of anosmia during the pandemic see below at the
“Medical treatment with steroid” section.

Otolaryngological clinical examination

ENT clinical examination is considered a high-risk medical
procedure for the transmission of the SARS-CoV-2 virus [7,
8, 22-25]. Particularly endoscopic examinations of the nose,
sinuses, pharynx, and larynx are considered aerosol-gener-
ating procedures [26]. The virus appears to be present in the
upper aerodigestive tract, with very high concentrations in
the nasal cavity and nasopharynx compared to the rest of the
pharynx [27]. It has also been shown that viral aerosol par-
ticles may remain in the air for three, if not more, hours [4].
Therefore, it is recommended that the precautions adopted
for endoscopic examinations of the head and neck should
be the same as for other aerosol-generating procedures [28].

Impact on otolaryngology practice

Depending on the local circumstances, routine, nonurgent
appointments should be postponed to limit the chance of
virus infection of patients or healthcare professionals.
Hence, otolaryngologists should limit their medical care
activities to patients with time-sensitive, urgent, and emer-
gent medical conditions [6, 28] such as head and neck can-
cers, airway emergencies, head and neck abscesses, acute
otitis media, acute mastoiditis, complicated sinusitis, sud-
den hearing loss, facial paralysis or facial trauma [29]. In
any case, the clinical examination should be limited to the
absolute necessary diagnostic procedures [22]. Endoscopic
examinations should be avoided if possible and should only
be indicated if absolutely needed (e.g. increased suspicion
or risk of malignancy, airway obstruction) [9, 24, 30, 31].
Regarding rhinologic examination, not only endoscopy but
even anterior rhinoscopy should be performed only when
absolutely indicated, according to a recommendation [10].
The use of high level PPE is mandatory when examin-
ing a patient confirmed or suspected for COVID-19, in
particular during nasal and laryngeal endoscopy (Table 1).
The appropriate PPE in such cases should include high
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Table 1 Recommended staff protection measures for otorhinolaryngology examinations and procedures during COVID-19 pandemic

Staff protection measures

Comment

Appropriate personal protective equipment (PPE)

High-level PPE: Scrubs, high protection mask (FFP2 or FFP3/N95,),

Avoid local decongestants and anesthetics in form of sprays, use of
carefully placed pledgets instead [8, 16, 17]

Perform endoscopy with video monitoring [17, 20]

Most experienced professional to perform the procedure [17, 20]
Negative pressure room for the procedure [17, 20]

Only necessary personnel in the room [17, 20]

goggles or face shield, gown, surgical cup, and (double) gloves [3, 8,
14, 16, 19]

Additional: PAPR [20] and a full protection suit [15] are less com-

monly suggested

protection mask (FFP2 or FFP3/N95, depending on the
source of recommendation), goggles or face shield, gown,
surgical cap, and (double) gloves [3, 9, 22, 24, 25, 28,
29]. Physicians are also advised to wear theater clothes
(scrubs) [24], whereas a full protection suit is less com-
monly suggested [22]. The patient himself should wear a
mask in such cases [19, 28, 29].

Local decongestants and anesthetics in form of sprays
should be avoided, to avoid sneezing and coughing. Instead
carefully placed pledgets should be used [9, 23, 24]. In
addition, endoscopy should be performed by video moni-
toring rather than use of eyepiece, to keep the patient’s and
health care worker’s faces apart [24, 28].

Additional recommendations indicate that the exami-
nation should be performed by the most experienced pro-
fessional and that the examination should take place in a
negative pressure room and only the necessary personnel
should be present [24, 28]. If a negative pressure isola-
tion room is not available, endoscopic procedures can be

performed in a designated room equipped with a high-
performance air cleaning system [29].

Otolaryngology procedures

For the reasons analysed in the previous section, many ENT
procedures are considered high risk due to the exposure of
airway and mucosal surfaces that could generate contaminat-
ing droplets and aerosols.

Impact on otolaryngology practice
Procedures in the examination room

A variety of emergency or not avoidable procedures per-
formed in the ENT examination room are considered high
risk and are summarized in Table 2 [23, 24, 28-30, 32].
During these procedures, the rules described above about
staff protection (e.g. PPE) must be followed.

Table 2 High risk for SARS-CoV-2 transmission procedures performed in the ENT examination room

Procedure Comment

Nasal and laryngeal endoscopy

Avoid using local decongestants and anesthetics in form of sprays. Instead carefully

placed pledgets should be used, as recommended for nasal endoscopy [8, 15, 16]
Use video monitoring rather than the eyepiece [17, 20]

Tracheostomy care

— Routine suctioning

— Post-operative tracheostomy tube changes
— Speaking valve changes

See section “Tracheostomy”

Epistaxis management

— Evaluation

— Cauterization

— Nasal packing placement, removal, or manipulation

Peritonsillar abscesses management

Foreign body removal

Avoid using local decongestants and anesthetics in form of sprays. Instead carefully
placed pledgets should be used [8, 16, 17]

Avoid electrical cauterization if possible (possible virus transmission via smoke), use
chemical cauterization instead [24]

Consider avoiding open drainage, use of antibiotic management or needle drainage
instead [20]

If the removal is challenging (e.g. due to location, intolerant person), performing the
removal under general anesthesia may be necessary [20]
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Procedures in the operating room

There is broad international consensus that not urgent/emer-
gent and not time-sensitive (e.g. concerning malignancies)
surgeries should be avoided during the pandemic [6, 9, 10,
29, 31]. Particularly, endonasal endoscopic sinonasal sur-
gery and laryngological surgery (especially jet ventilated)
appear to be the riskiest procedures [31]. Ideally, COVID-
19 status should be determined preoperatively [28]. In case
of an elective but time-sensitive surgery, advice should be
given to all COVID-19-negative patients for social distanc-
ing and hand hygiene between the testing time and the time
of surgery [7].

During the pandemic, all recommended staff protection
measures described in Table 1 must be implemented. In par-
ticular, full PPE should be used not only in COVID-19 posi-
tive or high suspicious patients, but in COVID-19 negative
or asymptomatic patients as well. In some reports, PAPR
system (powered air purifying respirators) is recommended
[28]. High-risk operations or operations in COVID-19-pos-
itive patients should be performed in a designated operating
room with negative pressures [28], in which the smallest
possible surgical team should be used both for reasons of
safety and to preserve PPE [9, 19] (Table 1).

When performing the surgery, the use of powered devises
(eg., drills, microdebriders) or ultrasonic shears should be
avoided, since they may cause aerosolization of blood and
other tissues [28, 33]. Even the use of electrocautery may
be a risk factor for transmitting the virus via surgical smoke,
although the infectiousness of aerosolized blood with SARS-
CoV-2 is not yet known. Hence, it is advisable to keep the
power settings of electrocautery as low as possible [28, 33].

Rhinologic procedures

Nasal and transnasal endoscopic operations are very high-
risk procedures for SARS-CoV-2 transmission, because of
the high viral titers in nasal and nasopharyngeal mucosa. In
addition, the use of powered instruments (eg., drill, micro-
debrider) and the frequent rinsing of the endoscope during
the procedure may be a source of droplets and aerosolized
viral particles [7-9, 27, 34, 35]. Recent experimental data
suggest that cold surgical instrumentation and microdebrider
use pose significantly less aerosolization risk than a high-
speed drill [36].

Impact on otolaryngology practice
In patients positive to COVID-19, the surgery should be
postponed [9, 28]. In case that the surgery cannot be post-

poned, then the use of PAPR (Powered Air Purifying Respi-
rators) additional to the appropriate PPE (Table 1) by all the
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surgery room staff is recommended. Alternatively, an exter-
nal approach is chosen if possible [9, 37]. If the patient is
COVID-19 negative, the appropriate staff protection meas-
ures are needed (Table 1) [9, 28]. The same applies to the
surgical management of epistaxis [32]. The use of powered
instruments like shaver and/or drill should be limited or even
avoided whenever possible [35].

Head and neck oncology

Patients with head and neck cancer are obviously “time-
sensitive’’ cases. Therefore, head and neck surgery will still
be imperative and indicated in the care of these patients [23,
29]. The importance of surgical manipulation on mucosa
surfaces is analyzed in the ENT examination section. Proce-
dures without exposure of the mucosa, like neck or thyroid
surgery, are lower risk. However, the use of electrocautery
can result in aerosolization of the virus from the bloodstream
and caution is needed, e.g. by keeping the power settings of
electrocautery as low as possible [28].

Ear surgery

Although not yet known whether the middle ear and mastoid
are involved in COVID-19, it appears likely that the mucosa
of the Eustachian tube, middle ear, and mastoid cells are
contaminated. The involvement of the adjacent epithelium
of the nose and nasopharynx in the disease and the fact that
the middle ear mucosa is affected in other viral respiratory
infections of the upper respiratory tract (including infections
by other coronaviruses) makes this scenario possible. The
surgical step that significantly increases the risk of virus
transmission is drilling through the mastoid. During mas-
toidectomy, viral particles spread in the air in the form of
droplets and aerosols and may be present there for several
hours. Therefore, mastoidectomy is considered a high-risk
procedure for all the operating room staff [28, 38, 39].

Impact on otolaryngology practice

As with every ENT surgery during the pandemic, any
patient undergoing any otologic surgery should be tested
for COVID-19 preoperatively. In case of a positive result,
surgery should be postponed until the patient has cleared
the disease [28, 38]. In COVID-19-negative patients, it is
imperative that not only the surgeon but all operating room
staff takes protection measures as described above. Accord-
ing to the British Society of Otology, life-threatening urgent
otological situations in which surgery cannot be delayed
include acute mastoiditis, otogenic intracranial sepsis, and
operable temporal bone malignancy. Moreover, a vestibular
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schwannoma with life-threatening brainstem compression
should be regarded as urgent as well. Surgery for cholestea-
toma and implantation of auditory devices, adult and pedi-
atric, should not be regarded as urgent [39].

An unavoidable mastoidectomy should be kept to a mini-
mum or even be carried out with curettage rather than with
drilling if possible (e.g., subperiosteal abscess). If drilling
cannot be avoided tips for reducing aerosolization include
drill speed and irrigation volume reduction, effective suc-
tioning and good hypotension to minimize bleeding [39].
Moreover, various techniques of covering the surgical field
and performing the drilling procedure under a drape have
been described [40].

Tracheostomy

Due to the amount of droplets and aerosols produced, trache-
ostomy and tracheostomy postoperative care (tracheostomy
evaluation, suctioning, wound and tube changes, etc.) in
COVID-19 patients is associated with a very high transmis-
sion risk to the entire health care team [31, 40, 41]. Except
in extremely urgent cases, it is essential to determine the
COVID-19 status of the patient preoperatively [42].

Comparing surgical with percutaneous tracheostomy, no
concrete evidence exists about the less aerosol-generating
procedure [43]. It is reported that percutaneous tracheos-
tomy is associated with higher aerosolization risks compared
with open tracheostomy, because of more extensive airway
manipulation, such as bronchoscopy and/or serial dilations
during trachea entry. Moreover, patients with high ventila-
tory settings may also require repeated connection and dis-
connection from the ventilatory circuit [44].

Impact on otolaryngology practice

In COVID-19 patients, tracheostomy should be indicated by
a multidisciplinary team and only if absolutely necessary
[28, 31, 40, 41]. Based on the available data, the advantages
of an early tracheostomy in severe COVID-19 patients have
not been clarified [42, 43]. The nature of the COVID-19
disease is such that tracheostomy in ICU COVID-19 patients
is of less importance. This is first due to the interstitial pneu-
monia caused with few secretions and second due to the fact
that COVID-19 rarely leads to actual long-term intubations
[19]. The possibility of tracheostomy may be considered in
patients with stable lung condition; however, it should not
occur earlier than 2-3 weeks after intubation and prefer-
ably with negative COVID-19 testing. On the other hand, it
should be avoided during periods of respiratory instability
or high respiratory dependence [42, 43].

When planning for open tracheostomy in an infected
patient, there are several important perioperative

considerations that should be taken into account, as widely
recommended [29, 41-44]:

1. Use of appropriate PPE: Table 1.

2. Location of the surgery: perform at the bedside in the
ICU in negative-pressure rooms, the presence of adja-
cent anterooms is ideal. If performed in the operating
room (OR), preferably in negative pressure ORs in spe-
cial areas within the OR complex.

3. Use of suitable tracheostomy tube: nonfenestrated,
cuffed.

4. Minimization of time of exposure to aerosolized secre-
tions intraoperatively: ensure complete patient paraly-
sis throughout the procedure to prevent coughing, stop
mechanical ventilation just before entering into the tra-
chea, reduce the use of suction, if suction needed this
should be within a closed system with a viral filter.

5. Dedicated and experienced tracheostomy team, with
preestablished communication plans.

6. Careful waste disposal and decontamination of equip-
ment after the procedure.

Postoperatively, important considerations that should be
taken into account include [28, 41-43]:

1. The tracheal tube cuff should be kept inflated and care
should be taken to avoid leaks.

2. Tracheostomy tube changes should be delayed until
COVID-19 testing is negative or until viral load is as
low as possible. Subsequent scheduled tracheostomy
tube changes should be also delayed.

3. Tracheostomy suctioning should be performed using a
closed suction system with a viral filter. Circuit discon-
nection must be generally avoided.

4. During weaning, a heat moisture exchanger (HME)
should be used to prevent virus spread or reinfection of
patients.

Pediatric otolaryngology

Crying and/or coughing is very common during pediatric
ENT examination. Therefore, pediatric airway procedures
or even simple examinations are considered highly likely to
generate droplets or aerosols and health professionals should
maintain a high level of precaution using appropriate PPE
[29].

As in adult otolaryngology, all planned surgeries includ-
ing operations on the adenoids and tonsils should be post-
poned unless there are extremely special indications. Indi-
cations for performing a pediatric ENT surgery during the
COVID-19 pandemic include not only life-threatening
emergencies, but also procedures that may reduce the need
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for visiting the physician or prevent complications (eg., ear
tubes in young children with raging infections) [37, 45].
During the pandemic, newborn hearing screening, diag-
nosis, and treatment of hearing loss should be continued.
ABR and/or other diagnostic audiological testing should
be considered essential patient care. However, genetic test-
ing, eye exam, or other testing could be delayed unless they
directly impact patient management in the short-term [47].

Medical treatment with steroids

According to the present knowledge, high doses of steroids
are associated with worse outcome of the COVID-19 infec-
tion [46]. This information should be taken into account
when we manage patients with conditions requiring steroid
administration as a treatment option during the pandemic.

Neurootological disorders

It is advisable to avoid high doses of corticosteroids for the
treatment of Meniere’s disease or sudden hearing loss in
a COVID-positive patient. Intratympanic steroid injection
could be an alternative management approach, although no
data exist to support this [39].

Bell’s facial palsy

For COVID-19-positive patients, it is reasonable to avoid
steroids, since Bell’s facial palsy has a high rate of spontane-
ous recovery [39].

Rhinologic diseases

A reasonable consideration concerns the use of topical nasal
corticosteroids for the treatment of allergic rhinitis (AR)
and chronic rhinosinusitis (CRS). So far there is no indi-
cation that their use may be a risk factor for SARS-Cov-2
virus infection or that they may negatively affect an existing
COVID-19 infection. Therefore, adults and children under-
going treatment with nasal corticosteroids should continue
their treatment and not modify or discontinue the therapy
without consulting their doctor. Ceasing intranasal steroids
could lead to more sneezing and thus easier transmission
of the virus. Systemic steroids in patients with AR or CRS
should be administered with caution and only in the absence
or failure of other alternative therapies (eg., patients with
CRS in whom surgical therapy is not possible due to the pan-
demic, or patients with CRS with polyps in whom biological
therapy with Dupilumab was not effective) [15, 47, 48].
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Anosmia

During the pandemic oral corticosteroids should be avoided
in new cases of anosmia in the absence of an obvious cause
(e.g., head trauma, nasal polyps), since recovery can occur in
the first weeks after onset [14, 15, 20, 49]. Topical nasal cor-
ticosteroid application is controversial. Oral corticosteroids
could be optionally recommended for patients with loss of
smell more than 2 weeks as an isolated symptom or follow-
ing resolution of any other COVID symptoms [50]. Despite
existing recommendations against their use in patients with
olfactory and gustatory dysfunction without nasal obstruc-
tion [20], the use of intranasal corticosteroids can be consid-
ered, in the form of spray formulation with a long applicator
so the olfactory cleft can be reached to minimize potential
viral spill. The controversy about corticosteroids brings
attention to other treatment options for smell disorders, such
as olfactory training, omega 3 supplements, topical vitamin
A, and zinc [15, 50].

Education

Given the recommendation that as long as the pandemic
lasts, the smallest possible surgical team should be used,
the presence of trainees and observers in the OR should be
avoided. Training could be enhanced by recording the proce-
dure digitally and share it with trainees at a later time [9, 38].

Conclusion

The COVID-19 pandemic is an extraordinary challenge for
the medical community. Since the SARS-CoV-2 virus has
already expanded in the community in many countries of
the world, each patient in which COVID-19 status cannot be
confirmed should be managed as positive. Even if in many
countries the pandemic is slowing down and medical prac-
tice is been adapted to new normality, a new pandemic wave
in the upcoming winter is a possibility. Therefore, the way
we practice medicine during the present or a new COVID-19
pandemic has to be based on scientific data and evidence.
Otolaryngologists and surrounding staff are particularly at
risk for COVID-19 infection. As with all health care profes-
sionals, their protection is essential for avoiding collapse
of the health care system. As knowledge about COVID-19
infection rapidly evolves, we need to keep ourselves up to
date and follow the respective recommendations. The need
for future revisions of these recommendations based on more
data and randomized controlled trials is imperative.
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