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Abstract. – OBJECTIVE: Since the COVID-19 
outbreak, otolaryngologists, ophthalmologists 
and dentists have been severely affected, both 
for the transmission routes and for the diagnos-
tical and therapeutic procedures typical of these 
disciplines. 

MATERIALS AND METHODS: In this article, 
we discuss the transmission routes, the poten-
tial risk of contagion for patients and healthcare 
providers during procedures, and comment on 
the changes that will affect head and neck clin-
ical practice in the future of outpatient and sur-
gical activities. 

RESULTS: Otolaryngologists, ophthalmolo-
gists and dentists are at high risk for infection 
contagion and spread because they perform di-
agnostic and therapeutic procedures that gen-
erate aerosol and droplets thus facilitating vi-
rus transmission. Furthermore, examination in-
volves close doctor-patient contact and otolar-
yngologists and dentists have to remove pa-
tient’s protective devices during the visit.

CONCLUSIONS: Special attention to preven-
tion protocols for diagnostic and therapeutic 
procedures and the use of protective equipment 
is of utmost importance to limit contagion and 
prevent a new virus spread in the near future.
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Introduction

On January 8, 2020, a novel Coronavirus dis-
ease (COVID-19) caused by the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-
Cov-2) was officially announced1. The contagion 
started last December in Wuhan, China, and 
became a health emergency in many countries 

worldwide1-3. On January 30, 2020, the World 
Health Organization (WHO) announced that the 
COVID-19 outbreak constitutes a public health 
emergency of international concern4. Most pa-
tients affected by COVID-19 experienced dry 
cough and fever, while some patients also com-
plained fatigue, shortness of breath, and other 
atypical symptoms, such as muscle pain, confu-
sion, sore throat, pharyngalgia, headache, vomit-
ing, diarrhea, olfactory, and gustatory dysfunc-
tions and, more rarely, ocular inflammation such 
as kerato-conjunctivitis1,5-9 (Figure 1). 

Healthcare providers involved with diagnostic 
and therapeutic procedures in the head and neck 
region, such as otolaryngologists, ophthalmolo-
gists and dentists, have a higher risk of contract-
ing and spreading the infection. The present ar-
ticle aims at evaluating the impact of COVID-19 
disease in otolaryngology, ophthalmology and 
dental clinical activity with special attention on 
routes of contagion, at-risk procedures and future 
effects on head and neck clinical practice.

Routes of Transmission 
The person-to-person transmission routes of 

SARS-CoV-2 include direct transmission through 
cough, sneeze and droplet, and contact transmis-
sion, such as the contact with oral, nasal, and eye 
mucous membranes1. The fecal-oral route also 
represents a potential person-to-person transmis-
sion route10. Although the main environmental 
transmission route of SARS-CoV-2 is through 
droplets and direct/indirect contact, there is a pos-
sible risk of spreading the virus through smaller 
aerosols during specific surgical and medical 
procedures11-14. The transmission of the infection 
can occur both through airborne and droplet. Air-
borne transmission occurs through small inspira-
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ble aerosols (<5-10 um) even over long distances; 
while droplet transmission indicates the passage 
of larger aerosol infection directly from the in-
fected person to the susceptible person over short 
distances14,15 (Figure 2). 

Ocular Transmission
Li Wenliang, an ophthalmologist, was one of 

the first physicians to warn about the spread of 
coronavirus in Chinese patients; Dr. Li contract-
ed the disease and died after visiting a patient suf-
fering from conjunctivitis16,17. Reports of deaths 
of other ophthalmologists due to COVID-19 also 
raised concern about ocular transmission. As 
known from the literature, the virus can cause 
conjunctivitis and can be transmitted by aerosol 
contact with the conjunctiva. The mechanism of 
SARS-CoV-2 infection via conjunctiva is that 
respiratory droplets can be drained into the naso-
lacrimal duct and then into the respiratory tract 
with tears. However, the viral load in tears may 
not be sufficiently high for infection transmis-
sion. Because of the close distance between pa-
tients and doctors during most ophthalmic, dental 
and otolaryngology exams, even the slightest risk 
is unbearable. Therefore, appropriate protective 
devices and the use of the safe procedure in a 
sanitized environment are necessary18-20.

Respiratory Transmission
Several studies reported that nasopharynx and 

nose are the major reservoirs of the virus21. Aero-
sols and droplets are considered the main spread 
routes of SARS-CoV-2. The main transmission 
modality is direct spread from an infected pa-
tient’s cough and/or sneeze to other subjects that 
inhale droplets and aerosol containing the virus. 
It is also described the transmission via contact 
with virus-contaminated surfaces and conse-
quent contact with the oral, nasal, or conjunctival 
mucous membranes. Since aerosol droplet spread 
is considered the main route of transmission for 
the infection, healthcare providers that perform 
procedures in the head and neck region, have a 
higher risk of contracting infection22. 

Medical Procedures Exposing 
to Contagion

Otolaryngology Procedures
As demonstrated by international literature, 

otolaryngologists and head & neck surgeons are 
among the healthcare providers at higher risk of 
contracting the virus during upper airway diag-
nostic and therapeutic procedures15. Many proce-
dures performed by the otolaryngologist generate 

Figure 1. Clinical symptoms of patients with 2019 coronavirus disease. Modified from Li J, Fan JG. Characteristics and 
Mechanism of Liver Injury in 2019 Coronavirus Disease. J Clin Transl Hepatol 2020; 8: 13-179.
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aerosols from viral spreading areas, such as the 
nasal and oropharyngeal cavity23,24. Furthermore, 
during procedures the patient should remove fa-
cial mask exposing himself and physician to con-
tagion. The procedures with a high risk of viral 
transmission are nasal endoscopy, nasal packing 
for epistaxis treatment, nasal surgery, endoscopic 
functional sinus surgery, CO2 laser ablation of 
pharyngeal and laryngeal tissues, electrocautery, 
tracheotomy, endotracheal suctioning, oropha-
ryngeal surgery, head and neck reconstruction 
surgery, mastoid surgery, the use of nebulizer/at-
omizer, microdebrider and micro driller15. More-
over, patients with COVID-19-related respiratory 
distress often require prolonged intubation and 
tracheostomy. Accumulating evidence has fo-
cused on the danger of some aerosol-generating 
procedures, such as endotracheal tracheostomy, 
intubation and extubation, that play an important 
role in virus diffusion.

Ophthalmology Procedures
The ocular surface is a potential target tissue 

for SARS-CoV-2 invasion17. Despite conjunctivi-
tis is not among the most common symptoms of 
COVID-19, the ophthalmologists have to respect 
some recommendations to prevent virus trans-

mission. In fact, ophthalmologists work in close 
contact with patients’ eyes and are at risk of in-
fection. High risk procedures include Goldmann 
application tonometry, contact lens frames and 
spectacle frames25. 

Dental Procedures
The dental practice exposes odontologists to 

tremendous risk of SARS-CoV-2 infection due 
to the face-to-face communication and the expo-
sure to saliva, blood, and other body fluids, and 
the handling of sharp instrument26. Dental pa-
tients who sneeze, cough or receive dental treat-
ment including the use of ultrasonic instruments 
or high-speed handpiece make their secretions, 
blood or saliva aerosolize to the surroundings 
environment27. During dental procedures, large 
amount of aerosol and droplets mixed with the 
patient’s saliva and blood are generated. Particles 
of aerosols and droplets are small enough to stay 
airborne for an extended period before settling 
on surfaces or enter the respiratory tract. Thus, 
SARS-CoV-2 has the potential to spread through 
droplets and aerosols from infected individuals in 
dental clinics10. Furthermore, during dental pro-
cedures, the patient is asked to remove protective 
mask exposing himself and dentist to contagion.

Figure 2. COVID-19 potential modes of transmission. This illustration shows three potential ways SARS-CoV-2 can 
spread from an infected host to a susceptible host. First, it is transmitted person to person through respiratory droplets that 
can travel for distances 6 feet or less in air. Second, SARS-CoV-2 is likely transmitted through fomites for the duration it 
is viable on environmental surfaces. Third, it is also likely transmitted through aerosols for distances longer than 6 feet in 
the air. From Galbadage T, Peterson BM, Gunasekera RS. Does COVID-19 Spread Through Droplets Alone? Front Public 
Health 2020; 8: 16314.
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Protection From Contagion

Protection Devices
The protection of healthcare personnel is of 

paramount importance to limit infection spread. 
The literature recommends the use of full person-
al protective equipment (PPE) for all aerosol-gen-
erating procedures including FFP2 or FFP3 
masks, glasses, masks, caps and face shields 
mask, eye protection, fluid-repellent disposable 
surgical gown and gloves28. Proper protocols for 
doffing and disposal of PPE are also important21. 

Workers who come in close contact with the 
upper aerodigestive tract during diagnostic and 
therapeutic procedures are particularly at risk, 
and the use of telephone, video, or telemedicine 
should be considered to maintain relationships 
with patients and to support assessments that can 
be made without in-person physical examination. 
Only patients who need a thorough head and neck 
examination should be seen in person, and only 
the necessary personnel should be present. It will 
be of paramount importance to ensure minimal 
exposure of hospital staff to the virus and the 
correct use of PPE for patient and healthcare 
providers.

The Canadian Society of Otolaryngology Head 
and Neck Surgery developed guidelines for Health 
Care Workers Performing Aerosol Generating 
Medical Procedures during the COVID-19 pan-
demic. These guidelines apply to otolaryngologists, 
ophthalmologists and dentists, defining the level of 
protection based on specific parameters (Figure 3).

Management of Diagnostic and
Therapeutic Activities

The literature reports that approximately 80% 
of patients are asymptomatic; therefore, during the 
COVID-19 pandemic is mandatory a risk stratifica-
tion throughout outpatient visits and hospitalization. 
Head and neck professionals should be familiar 
with SARS-CoV-2 clinical manifestations, in order 
to safely manage suspected cases. In Italy, a tele-
phone triage protocol to investigate the presence 
of COVID-19 symptoms and possible high-risk 
contacts has been adopted by public and private 
hospitals and clinics29. Before the visit, the measure-
ment of body temperature of staff and patients must 
be performed as a routine procedure using a con-
tact-free forehead thermometer. Furthermore, only 
the necessary personnel should be present during 
the examination and correctly wear PPE21.

Figure 3. Guidelines for Health Care Workers Performing Aerosol Generating Medical Procedures during the COVID-19 
Pandemic developed by the Canadian Society of Otolaryngology Head and Neck Surgery (modified). Level 1 PPE: Surgical 
mask + gown + gloves + eye protection; Level 2 PPE: N95 respirator + fluid repellent gown + head cover including neck 
protection + double gloves + eye protection; Level 3 PPE: Negative pressure room with minimum personnel + N95 mask with 
second surgical mask and attached face shield or goggles + double fluid repellent gown + head cover including neck protection 
+ double gloves.
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During the pandemic, most countries de-
creased the surgical activity postponing elective 
procedures30-32; only emergency and oncologic 
procedures were guaranteed. Patients who un-
derwent emergency surgery were tested with a 
nasopharyngeal swab before hospital admission, 
and the swab was repeated in the postoperative 
period. At present, intubation and extubation pro-
cedures, as well as endoscopy, airway suctioning, 
and tracheotomy, are considered aerosol-gener-
ating procedures (AGPs). The use of high-speed 
tools like piezoelectric devices and drills are also 
considered AGPs, due to the amount of blood and 
saliva aerosolized. For these reasons, all of these 
techniques are considered high-risk procedures 
and should be performed with a high level of pro-
tection for the healthcare providers.

Future Perspectives 
We are currently experiencing a new phase of 

the COVID-19 pandemic and the national and in-
ternational health systems are gradually changing 
the level of care. Outpatient visits and elective 
surgical procedures are being gradually restored 
in some countries, especially in Europe and Asia, 
although the lockdown has caused a reduction of 
elective procedures with a potential decrease of 
early diagnosis of many conditions33. 

The healthcare systems should maintain pre-
cautionary measures for patients who had symp-
toms belonging to the head and neck region, as in 
some cases these symptoms may be indicators of 
asymptomatic or paucisymptomatic cases. 

Another important issue for some countries, 
including Italy, is the lack of serological tests 
which does not allow SARS-CoV-2 research in 
the whole population. 

Over time, outpatient activity will resume also 
for non-urgent diseases. However, the challenge 
will be to create secure areas for patients and to 
avoid overloading hospitals to limit contagion 
and new virus spread. For this reason, everyone 
must respect social distancing in the waiting 
rooms and people should feel safe when going to 
the hospital. Protecting healthcare workers from 
high-risk infection hazards is also vital to ensur-
ing their safety while delivering care and to avoid 
a healthcare system collapse.

Conclusions

Otolaryngologists, ophthalmologists and den-
tists are at high risk for infection contagion 

and spread because they perform diagnostic and 
therapeutic procedures that generate aerosol and 
droplets thus facilitating virus transmission. Fur-
thermore, examination involves close doctor-pa-
tient contact and otolaryngologists and dentists 
have to remove patient’s protective devices (face 
mask) during the visit. For these reasons, these 
specialists must pay the utmost attention while 
carrying out diagnostic and therapeutic pro-
cedures wearing proper PPE. Serological tests 
should be extensively performed in the general 
population and healthcare providers. As virus is 
still circulating, these professionals must make 
sure that they are not virus carriers themselves. 
Social distancing in the waiting room, a correct 
patient history collection, the measurement of 
body temperature and the use of disposable de-
vices in a sanitized environment are the elements 
to move forward with the utmost caution to limit 
contagion and prevent a new virus spread in the 
near future.
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