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KEY POINTS

� The nasal and oral airway contain high viral loads, posing high risk of viral transmission
even in asymptomatic individuals and possibility of false negative PCR viral tests.

� Aerosol generating procedures (AGPs) include nasal endoscopy and use of high-speed
energy instruments in endoscopic nasal surgery and energy-based procedures in facial
plastics; performance of AGPs require maximal PPE.

� Novel devices and techniques in the operative and clinical settings have been proposed
including topical decontaminating agents, nasal tents and VENT masks, and use of
HEPA filters.

� Olfactory loss is highly associated with COVID-19. For those with inflammatory sinonasal
pathology or allergies, continued use of topical nasal steroids is recommended.

� Aesthetic concerns and the desire to improve self-image may increase during these high-
stress times and with the use of mask-wearing and telemedicine.
INTRODUCTION

The ongoing coronavirus disease-19 (COVID-19) pandemic caused by the novel coro-
navirus severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) has created
unprecedented challenges for our health care system and society as the number of
new cases continue to increase. Here we discuss the practical and clinical implica-
tions of COVID-19 as it specifically pertains to the subspecialties of rhinology and
facial plastic surgery and summarize relevant practice guidelines for clinical and sur-
gical management as of June 2020. For the rhinologist and facial plastic surgeon, the
risk of exposure to SARS-CoV-2 is high owing to close proximity and frequent manip-
ulation of the nasal and oral cavities. A solid understanding of evidence-based recom-
mendations to mitigate the risk of viral transmission is therefore crucial for the
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optimization of health preservation and patient care. Additionally, we highlight some of
the recently published clinical outcomes research brought forth by COVID-19. Given
the fluid nature of the current pandemic and rapidly emerging data, this article is a rep-
resentation of the best evidence and information to the best of our knowledge avail-
able at the time of this literature review.
DISCUSSION
High Viral Loads Are Found in the Nasal Airway

The nasal cavity is known to be a major site of SARS-CoV-2 infection and transmis-
sion. Studies on the transmission of SARS-CoV-2 suggest the primary mechanisms
of spread include inhalation of respiratory droplets or aerosols and direct contact
with contaminated objects.1–3 When comparing upper respiratory specimens, higher
viral loads are detected from nasal swabs compared with that of throat swabs in
symptomatic patients.4 One theory explaining this heightened association is that
susceptibility genes required for viral infection, including angiotensin-converting
enzyme 2, have the highest expression in the ciliated epithelial and goblet cells of
the nasal mucosa, making this anatomic region an ideal target for viral invasion
and replication.5 Viral transmission is also possible in asymptomatic patients, with
some data demonstrating similar levels of viral loads among asymptomatic and
symptomatic individuals, suggesting that transmission of disease is possible even
early in the disease course and without clinical signs.4 Thus, the infection route of
SARS-CoV-2 poses a particular threat to the rhinologist or facial plastic surgeon
whose surgical practices include diagnostic and therapeutic procedures involving
the nasal airway.

Risk of False-Negative Results Owing to Nasal Pathology

The current gold standard for SARS-CoV-2 testing relies on reverse transcriptase po-
lymerase chain reaction via nasal, nasopharyngeal, or oropharyngeal swabs. The po-
tential for a false-negative result is not uncommon6–8 and it has been suggested that
patients with nasal pathologies, including septal deviation, nasal polyps, or masses,
may be at higher risk for a false-negative result owing to inaccurate sampling.9 Bleier
and Welch9 reported a case of a false-negative COVID-19 result during preoperative
testing on a patient with chronic rhinosinusitis (CRS) with nasal polyps. As the patient
underwent endoscopic sinus surgery, nasal polyps were noted obstructing the naso-
pharynx and a repeat intraoperative SARS-CoV-2 swab of the nasopharynx was in fact
positive for COVID-19. There was inadvertent exposure for multiple health care
personnel wearing only traditional surgical masks instead of higher level personal pro-
tective equipment (PPE) given the false-negative preoperative screening test result.9

In response, DeConde and colleagues10 have suggested performing both a nasal
and oropharyngeal swab on select patients at high risk for an inadequate or inacces-
sible nasal or nasopharyngeal sample.

Nasal Procedures Carry a High Risk of Viral Transmission

One of the earliest reports highlighting the high risk of rhinologic procedures were 2
cases of endoscopic transsphenoidal surgery performed in Wuhan, China in January
2020 that resulted in SARS-CoV-2 transmission and illness of health care workers
thought to be acquired intraoperatively.11 Although the details and timing of the viral
transmission have been debated,12,13 the distribution of Patel and colleagues11 letter
brought attention to the uniquely high risk of viral transmission from aerosolizing nasal
and endoscopic skull base procedures. Research has since been aimed at
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determining specific risks of aerosolization of the SARS-CoV-2 virus and categoriza-
tion of true aerosol generating procedures (AGPs).
Although there is well-established evidence supporting SARS-CoV-2 transmission

via droplet and direct contact, the risk of airborne transmission through AGPs (trans-
mission of particles of <5–10 mm in size) remains controversial. One study demon-
strated that aerosolized SARS-CoV-2 particles of less than 5 mm remain viable in air
for at least 3 hours and on surfaces up to 72 hours depending on the surface material.3

Simulated nasal endoscopic procedures have investigated the aerosolization risk
associated with endonasal instrumentation owing to concern that potential AGPs
would require enhanced safety precautions. The manipulation of nasal mucosa during
endoscopy was found to distribute larger droplets up to a distance of 66 cm.14 The use
of high-speed drills and electrocautery during endonasal surgery carried the highest
risk for aerosolization of virus particles, whereas cold instruments and powered suc-
tion microdebriders were lower risk.14,15 Although diagnostic nasal endoscopy was
initially thought to be non–aerosol-generating, a subsequent study by the same au-
thors reported that both rigid and flexible nasal endoscopy can generate aerosols.15

Perhaps, more important, they found a regular surgical mask insufficient in protecting
against particle transmission generated by simulated airborne aerosol conditions in
contrast to an N95 mask, which effectively contained aerosol spread.15 Studies
outside the otolaryngologic literature demonstrated similar findings of particle distri-
bution with the use of drills and other high speed energy instruments including
saws, cautery, laser, and ultrasonic technology.14,16–18 Proposed methods to mitigate
potential microscopic particle contamination include judicious use of high-powered
drills with cutting burs recommended over diamond burs and use of continuous suc-
tioning in the surgical field.2,19 Additional research is warranted to better understand
the mechanism of SARS-CoV-2 airborne transmission and further stratify risk of aero-
sol generation associated with different endonasal procedures and instrumentation to
guide appropriate PPE use and ensure maximum safety in nonsimulated scenarios.

Oral Procedures Risk Viral Transmission

Aerosolization and risk of SARS-CoV-2 transmission during transoral facial plastic sur-
gery procedures such as open fixation of acute facial fractures and/or removal of max-
illomandibular fixation should be also considered. Although higher viral loads are
typically found in the nasal cavity and nasopharynx, asymptomatic and minimally
symptomatic patients have demonstrated modest levels of viral RNA in oropharyngeal
samples that persists for at least 5 days.4 As such, limited in-person evaluation was
recommended for emergency department facial trauma consults and photo docu-
mentation and telehealth communication was favored.20 Careful evaluation of specific
soft tissue and hard tissue (bony) injuries can help to determine, which injuries could
be treated with conservative therapy or delayed surgical management. This includes
conservative treatment of mandibular and maxillary fractures and local wound care for
intraoral lacerations. Hsieh and colleagues21 proposed a facial trauma protocol for the
surgical management of facial fractures which included favoring closed procedures
over internal fixation when possible, use of scalpel over monopolar cautery, use of
osteotome over power saw when osteotomy is required, and application of lowest
speed and/or lowest power settings when such instrumentation is necessary and
cannot be avoided.

General Safety Recommendations During the Coronavirus Disease-19 Era

Given the rapid spread of COVID-19 and a high degree of uncertainty of infectious
transmission, prudent attention should be paid not only to the safety of the provider
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team and patient, but also toward environmental infection control measures during
routine outpatient and surgical procedures. Although there are no universal guidelines
to date, several institutions have released various versions of safety recommendations
for the otolaryngologist in their clinical practices. The American Academy of Otolaryn-
gology—Head and Neck Surgery initially recommended in March 2020 that extreme
caution should be used during any transnasal or transoral procedure with use of stan-
dard universal precautions during any evaluation of these areas. These guidelines also
favored limiting not only surgeries, but also routine clinic examinations (nasal endos-
copy and flexible laryngoscopy), to those strictly deemed necessary.22 Vukkadala and
colleagues23 at Stanford University proposed the following guidelines for manage-
ment of otolaryngologic surgeries during the initial COVID-19 outbreak based on
risk stratification and COVID status.

� All transoral and intranasal surgeries are considered high risk.
� High-risk surgeries/APGs should be performed under enhanced airborne pre-
cautions regardless of COVID status. Recommended PPE includes gloves,
gown, eye protection, and a minimum of an N95 respirator.

� Patients with positive symptoms despite negative COVID test, persons with
pending COVID status, and/or unknown COVID status requiring emergency sur-
gical treatment should be treated according to enhanced airborne precautions

� For patients with confirmed COVID-19, surgery should be delayed if possible or
use of powered air-purifying respirators for all OR staff is recommended if sur-
gery involves upper airway mucosal surfaces and delay until resolution of
COVID-19 infection is not possible.

Overall, with the exception of emergent conditions, surgical procedures should not
proceed without preoperative confirmation of COVID-19 status.22
OVERVIEW OF CORONAVIRUS DISEASE-19 EFFECT ON CLINICAL PRACTICE

At the onset of the COVID-19 pandemic in March 2020, health care systems were
urged to delay all elective or nonurgent surgeries in accordance with the Centers for
Disease Control and Prevention (CDC) recommendations.24 Among all surgical spe-
cialties, otolaryngology and maxillofacial surgery took a particularly hard decline in
surgical activity.25 Given the higher risk associated with upper airway exposure, Radu-
lesco and colleagues26 proposed the following 3 tiers of management for endonasal
surgical procedures.

� Group A: patients whose surgery cannot be postponed (eg, complicated sinusitis
such as cavernous sinus thrombosis, invasive fungal sinusitis, nasal foreign
bodies, sinonasal cancers, life threatening epistaxis unable to be controlled by
other measures) / proceed with surgery after COVID-19 testing.

� Group B: patients whose surgery can be postponed for up to 4 weeks without
significant prognostic impact/ surgery postponed.

� Group C: patients whose surgery can be postponed for at least 6 weeks without
significant impact on prognosis or disease be controlled by other measures /
surgery postponed.

As recommendations for social distancing and stay-at-home orders surfaced all
over the country and worldwide, the general consensus for rhinologic and facial plas-
tics surgical practices between late March and April was the cancellation of nonurgent
in-person clinic appointments. Widespread implementation of telemedicine visits sur-
faced shortly thereafter. Although perhaps limited in comprehensive patient evaluation
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and patient–provider interaction, telemedicine can be advantageous in not only elim-
inating risk, but also in patient convenience, effective time management, and elec-
tronic transfer of patient files.27

On May 12, 2020, the CDC released a general framework outlining the gradual
resumption of nonurgent hospital services and expansion of elective operative care
in the United States.24 Between late May and June, elective in-person clinic visits
ensued, although the option of telemedicine visits remained. To safely carry out elec-
tive office-based practices, new clinic protocols were developed to ensure patient and
health care worker safety and adherence to social distancing.28 General consider-
ations for safe reopenings of rhinologic and facial plastics surgical clinics included pre-
visit patient screening and education 24 to 48 hours before scheduled appointments
as well as day-of symptom screening and temperature checks. Previsit COVID-19
testing is also routinely used, when available, to screen asymptomatic carriers, espe-
cially for new patients and those who are expected to undergo AGPs.16 One must be
mindful of select patients for which COVID-19 nasal swabs are contraindicated or of
low yield owing to decreased test sensitivity. This cohort includes postoperative skull
base patients, patients with postoperative packing or nasal splints, and patients with
unfavorable anatomy owing to severely deviated septum, obstructing nasal mass, or
thick mucus and polyps.16

Patients necessitating high-risk in-clinic procedures should be identified early on to
facilitate appropriate scheduling and ensure the availability of adequate PPE for all
staff.
Full capacity clinics are difficult to implement owing to enhanced sanitation mea-

sures and appropriate downtime of rooms after AGPs. Although respiratory droplets
dissipate after 30 minutes of generation, AGPs pose a greater danger for transmission
owing to the production of airborne aerosol particles that can travel 23 to 27 feet and
remain viable in air for up to 3 hours.3,16 In accordance with CDC guidelines, proced-
ure rooms without negative pressure and continual HEPA filtration and air turnover
should remain vacant following any AGP before cleaning, with timing based on a
room’s ability for air handling and duration of time spent in room.29

As clinical practices continue to expand and function at higher capacities despite
persistent increases in the number of COVID-19 cases, an important challenge will
be finding the proper balance between resumption of sustainable and safe elective
clinical and surgical care and the preservation of hospital resources in anticipation
of a potential second surge of COVID-19 cases.

Safety Recommendations in the Operative Setting

Coronavirus Disease-19 testing
Current guidelines recommend perioperative COVID-19 testing to be performed within
24 to 48 hours before elective high-risk aerosol generating surgeries.16,30

Use of topical decontaminating agents
Given that the nasopharynx and oropharynx are key reservoirs harboring SARS-CoV-2
virus, povidone–iodine (PVP-I) rinses have been proposed as a potential oral and nasal
decontaminating agent. Although there are limited data in regard to specific efficacy
against COVID-19 infections, PVP-I solutions of various dilute concentrations have
been reported as safe and effective in decreasing viral and bacterial colonization of
other species.31 Although studies have shown that concentrations of 2.5% and higher
are associated with ciliotoxic effects on ciliated human respiratory epithelial cells, safe
use has been used at concentrations of 1.25% or less.31,32 In contrast with the nasal
mucosa, the oral mucosa, which lacks cilia, has been shown to tolerate
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concentrations to 5% PVP-I rinses applied intraorally for a duration of up to
6 months.31 In regards to SARS-CoV-2, preliminary studies primarily based on viral
homology with SARS-CoV-1 and anecdotal evidence suggest nasal mucosal decon-
tamination using 0.5 to 2.0 mL of 1.25%PVP-I and oral rinses with up to 10mL at 2.5%
before scheduled surgical procedures could effectively reduce the risk of COVID-19
infection transmission to providers and health care personnel without the risk of
adverse effects to the patient.31 PVP-I solutions with concentrations as low as 0.5%
have recently been shown to inactivate SARS-CoV-2 in vitro after only 15 seconds
of contact,33 which further supports the applicability of use under prophylactic periop-
erative surgical conditions. PVP-I should be avoided in patients who are pregnant or
allergic to iodine, have thyroid disease, or are undergoing radioactive iodine treatment
owing to potential systemic effects.31,33–36

Chlorhexidine has also been suggested as a possible solution to decrease viral load
and transmission risk.37 Studies have demonstrated that chlorhexidine alone is less
effective than PVP-I and other standard disinfectants against a wide range of human
viruses, not including SARS-CoV-2, in both in vitro experiments38 and studies of disin-
fection of inanimate surfaces.39 Studies investigating the efficacy of chlorhexidine
specifically against the novel coronavirus do not yet exist; therefore, no recommenda-
tion has been made regarding its routine use as a disinfectant for SARS-CoV-2.

Nasal tents
The implementation of a nasal tent using a simple 160 � 200 cm clear plastic sheet to
create a barrier between the patient and the provider has been proposed as a feasible
and cost-effective adjunct to limit potential viral spread during high-risk nasal proced-
ures.40 Maharaj40 describes using this barrier with a low-flow continuous suction cir-
cuit to filter contaminated particles as well as a setup of all necessary surgical
instruments beneath the tent to avoid passage of instruments after the start of the pro-
cedure and to minimize contamination for operating room personnel. This novel tech-
nique has the potential for more widespread application if additional studies can
validate its efficacy. Nevertheless, it highlights the potential for innovation in surgical
protective equipment to enhance operating room safety during the current COVID-
19 pandemic and future outbreaks.

Safety Recommendations in the Outpatient Setting

Use of portable high-efficiency particulate air filters
The CDC currently recommends the use of negative-pressure isolation rooms when
performing AGPs or allowing adequate down time in procedure rooms after AGPs
to allow clearance of SARS-CoV-2 by other means.28,29 Negative-pressure rooms
are not readily available in the outpatient setting and long wait periods in between
room use is cumbersome and not conducive to efficient workflow. As a result, the
use of portable air purifiers with HEPA filters have been discussed because of their
theoretic ability to decontaminate airborne particles generated during in clinic
AGPs.41 The CDC supports the use of HEPA filtration systems found in powered
air-purifying respirators effective against SARS-CoV-241,42; however, its broader
application in portable systems for clinic and procedure rooms has not been estab-
lished. The implementation of portable HEPA filters intended to decontaminate
airborne SARS-CoV-2 in the clinical setting should only be used as an adjunct to other
already well-established measures for infection control.41

Use of topical lidocaine/phenylephrine
Irritative conditions that can trigger a sneeze or cough have the potential to distribute
and transform larger respiratory droplets into airborne aerosols,14–16 indicating the
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potential for any routine endoscopy to unexpectedly become an AGP. Ironically, the
use of common anesthetic and decongestant sprays during nasal endoscopy, which
are intended to increase patient comfort and decrease airway irritability, have been
discouraged owing to the risk of aerosolization of viral particles with the use of nasal
atomizer sprays. As alternative means of anesthesia to prevent irritation of nasal mu-
cosa, the American Academy of Otolaryngology supports use of lidocaine- and
phenylephrine-soaked pledgets.22

Experimental modifications in routine endoscopy
The use of nasal endoscopy plays a fundamental role in the evaluation and diagnosis
of common pathologies in otolaryngology. Workman and colleagues14,15 developed a
modified valved endoscopy of the nose and throat masks using regular surgical masks
and N-95 masks that they engineered to allow passage of an endoscope while main-
taining a tight seal to prevent droplet and aerosol contamination. In contrast with stan-
dard endoscopy performed in unmasked conditions, the use of modified valved
endoscopy of the nose and throat masks with surgical and N-95 masks prevented
droplet and airborne particle distribution, respectively, during simulated AGPs.
Another proposed modification to standard endoscopy technique is the back

endoscopy approach, during which the endoscopist stands behind the patient and
faces the monitor to avoid standing in the direct trajectory of droplets or aerosols.43

Aesthetic care procedures
PPE is required for all office aesthetic treatments with surgical masks, safety glasses,
gown, and gloves recommended for injectables and noninvasive body contouring.
Energy-based procedures of the head and neck such as those using laser, light,
and heat, may involve AGPs and thus maximal PPE including N-95 masks are recom-
mended.44 Smoke evacuator suction systems are necessary during these procedures.
Cooling positive air pressure traditionally used for pain management during a number
of laser and other energy-emitting device procedures are not recommended.

TREATMENT OF THE RHINOLOGIC PATIENT IN THE CORONAVIRUS DISEASE-19 ERA

Given the aforementioned risks of viral exposure from nasal procedures and the prior
temporary cessation on elective surgical procedures, one must consider how to best
manage patients with CRS in this era. The impact of systemic corticosteroids on
COVID-19 infection is still being investigated45 and not generally supported for
SARS-CoV-2 pulmonary disease under guidelines from the World Health Orgniza-
tion.46 New prescriptions of systemic corticosteroids for sinonasal symptoms is not
advised.47 However, various allergy societies including the Allergic Rhinitis and its
Impact on Asthma initiative and European Academy of Allergy and Clinical Immu-
nology Society have recommended to continue the use of intranasal corticosteroids
for those with CRS or rhinitis particularly those who are at risk of worsening chronic
symptoms by stopping their topical therapies.48

Recent studies have shown efficacy in the use of high-volume nasal steroid irriga-
tions in patients with CRS who had not previously undergone surgery.49,50 A
double-blinded, randomized controlled trial in CRS without nasal polyposis patients
without prior surgical intervention demonstrated clinically meaningful improvement
in SNOT-22 scores with high-volume nasal steroid irrigations compared with steroid
sprays.49 In a retrospective study, 64.4% of all patients with CRS treated with nasal
steroid irrigations did not require surgical management after treatment for at least
6 weeks.50 These studies are preliminary but promising given the likely prolonged
COVID-19 environment.
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Given the high prevalence of chemosensory dysfunction and in particular, olfactory
loss associated with COVID-19,51–57 it is more important than ever to recognize smell
loss and taste loss and address the impact of chemosensory loss with subjects. Oto-
laryngologists and rhinologists need to be aware of sudden onset hyposmia/anosmia
as a predictor of SARS-CoV-2 infection, particularly in those who are otherwise
asymptomatic, and gain familiarity with use of treatment options such as topical ste-
roid rinses and olfactory training.58–60 Of those who reported smell loss associated
with COVID-19, an estimated 25% of the subjects may not regain their smell, although
these data are still preliminary.51 Thus, chemosensory dysfunction may ultimately
involve a portion of a otolaryngologist’s clinical practice with a potential role for vali-
dated measurements of olfactory dysfunction both during in-person visits and tele-
health visits.61

Treatment of the Facial Plastics Patient in the Coronavirus Disease-19 Era

As elective and routine care resumes, medical aesthetic specialties including
cosmetic facial plastics practices have identified a need in providing positive self-
image and sense of well-being to patients following a lengthy and stressful period
of quarantine.44

With the increased prevalence of mask wearing during the COVID-19 pandemic,
there is increased attention to the upper half of one’s face. Botulinum toxin treatment
of the glabella complex has been suggested to decrease negative emotions and pro-
mote well-being for both the treated individual and others who come into contact with
the individual.62 One study found that more than 40% of patients without prior facial
Table 1
Proposed safety recommendations in the literature for operative and ambulatory settings

Operative Setting Ambulatory Setting

All patients should receive COVID-19 testing
within 24–48 h before surgery. With the
exception of emergencies, surgeries should
not proceed without confirmation of
COVID-19 status.

Previsit screening questionnaires 24–48 h
prior with COVID-19 testing for AGPs.
Day-of symptom screening and
temperature checks.

High-risk surgeries (all transoral and
intranasal) should be performed under
enhanced airborne precautions including
gloves, gown, eye protection, and a
minimum of an N95 respirator.

Maximum PPE should be worn during all
potential AGPs including nasal endoscopy,
injectables, noninvasive body contouring,
and procedures involving lasers, light, and/
or heat

Use of barriers such as nasal tents may limit
potential viral spread.

Modifications in standard endoscopy
technique include use of valved endoscopy
of the nose and throat masks or back
endoscopy approaches.

Continuous suctioning of the surgical field.
Limit or avoid the use of high-powered
drills with cutting burs, monopolar
electrocautery, and power saws when
possible.

Use of portable HEPA filters may be used as
an adjunct for infection control but have
not been tested specifically against SARS-
CoV2.

PVP-I rinses at 1.25% and 2.5% for intranasal
and intraoral use, respectively, may be safe
however, in vivo efficacy against SARS-
CoV2 is not well-established.

Use of topical medications on pledgets for
nasal anesthesia and decongestion before
nasal endoscopy is preferred over sprays,
and may decrease irritative conditions
resulting in aerosols.
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cosmetic treatments now wished to pursue treatment after identifying concerns over
their facial appearance highlighted during their initial telehealth visits.63 These findings
suggest that the increased use of video conferencing technology during the current
pandemic may translate to increased number of patients pursuing nonsurgical and
surgical facial cosmetic procedures, which may be challenging to achieve in a safe
but timely manner.

SUMMARY

In response to the novel COVID-19, new practices have been implemented in rhinol-
ogy and facial plastics, which are at high risk for viral exposure (Table 1). The safety of
the patient and provider team are of utmost importance with the emphasis on environ-
mental infection control measures in both practices. Safety recommendations
involving procedures have included preoperative and preprocedural COVID-19
testing, enhanced PPE usage including N-95 masks for all high-risk procedures
regardless of COVID status, and particular precautions while performing AGPs or us-
ing energy instruments, including high-speed drills, electrocautery, and lasers.
Optional adjuncts to avoid viral transmission include prophylactic use of PVP-I rinses
for nasal and oral decontamination and barrier methods such as nasal tents. The use
of HEPA filters and various modifications to standard endoscopy technique to
decreased risk are currently under investigation but may be promising in the future.
Nonsurgical, conservative management of sinonasal and facial pathologies should
be considered with the use of high-volume nasal steroid irrigations for CRS and olfac-
tory dysfunction and increased nonoperative management of facial traumas. Olfactory
dysfunction associated with COVID-19 may be seen more frequently in a rhinologic
practice, and facial plastics clinics may experience an increase in patient demand
for aesthetic procedures.
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