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Abstract

The recent spread of COVID-19 presents a huge public health concern. Clinical presentations of COVID-19 range from asymptomatic cases
to severe pneumonia that can lead to death. Drastic measures were necessary to prevent the disease from spreading and protect the most
vulnerable groups in the general population. The rapid reorganization of the healthcare system and great efforts made by medical staff were
needed to admit to hospitals and then treat a progressively growing number of patients. The predominant route of virus transmission is through
direct contact with an infected individual or respiratory droplets, therefore, all dental procedures with aerosol-formation pose an extremely high
risk for the spread of infection. The aim of this article is to provide an overview of the current epidemiological situation, routes of transmission,
and specific recommendations for dental practices including patient screening and triage, infection control, and treatment protocols. In this
situation, it is essential that all dental healthcare workers make wise clinical decisions and educate themselves and their patients on how to

prevent the spread of infection.
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Introduction

SARS-CoV-2 is a newly discovered member of the
Coronavirus family, first identified in the area of
Wuhan, China, from where it rapidly spread to almost
every part of the world [1]. The global spread of SARS-
CoV-2 and its associated disease (COVID-19) has
greatly affected the healthcare systems of all countries
worldwide and still poses a huge challenge for all
healthcare workers. This novel Coronavirus has
similarities with the Coronavirus species found in bats
which confirms the zoonotic nature of the disease [2]. It
is a contagious viral infection that can be spread through
inhalation or ingestion of viral droplets as a result of
coughing, sneezing, and touching infected surfaces.
The disease symptoms include fever, sore throat, dry
cough, difficulty breathing, runny nose, headache, loss
of appetite, myalgia, or fatigue [3]. Olfactory and
gustatory dysfunctions have also been reported as
symptoms in the clinical presentation of the European
COVID-19 infection. In a study conducted on 417
COVID-19 patients, 85.6% and 88.0% of patients
reported olfactory and gustatory dysfunctions,
respectively [4]. Early diagnosis is very important for
prevention and infection control but clinical

characteristics cannot alone define the diagnosis of
COVID-19. Real-time PCR is considered the ‘gold
standard’ for the detection of SARS-CoV-2 due to its
high sensitivity and specificity [5]. A rapidly increasing
number of patients with severe respiratory symptoms
and life-threatening complications represents a huge
burden and pressure on the healthcare system.
According to the WHO situation report (24 June 2020),
there have been more than 9 million reported cases of
infection and 470 thousand deaths worldwide, and these
numbers continue to increase [6]. As the virus mutates
over time, its transmissibility and mortality rate may
change. The last known estimate by the WHO (from
March 2020) suggests transmissibility of 1,5-2,5 and
overall mortality rate of 3,4% [7]. Different countries
around the world have had different responses to the
emergence of SARS-CoV-2 according to the
organization and capacity of their healthcare systems
and financial capabilities. Although each country has
had its own specific approach in preventing the spread
of COVID-19 among the local population, starting with
promoting social distancing and heightened hygiene,
eventually it all came down to introducing police
curfew and forced quarantine as the most effective
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measures in containing the virus spread [8]. Alongside
many other services, routine dental care was suspended
in fear of spreading COVID-19 among patients and
dentists. Having in mind the modes of transmission,
which include droplets, surface contact, and
aerosolization during procedures, it is evident why
dentistry presents an extremely high risk of spreading
infectious diseases [9]. However, COVID-19 infected
patients with urgent dental conditions, such as pain,
swelling, and infections, still need to be treated and
taken care of, so the real question is not “7o treat or not
to treat?”, but rather “How to treat?”. Clinical
guidelines for emergency dental care were provided,
highlighting strict personal protection. But these
guidelines are sometimes inconsistent and are
constantly changing, which is understandable given that
our knowledge and understanding of this new kind of
virus are also changing and that new scientific data is
being analyzed and updated on a daily basis. General
recommendations are designed for all healthcare
workers [10], however, the dentist sometimes needs to
make modifications to tailor these recommendations to
meet the needs of a specific situation [11]. The aim of
this paper is to reflect the existing evidence-based
clinical guidelines for infection control and dental
treatment of suspected or confirmed COVID-19
patients, based on the latest contemporary literature
available. These guidelines can help dental staff in
proper risk assessment, usage and disposal of personal
protective equipment, environmental hygiene, and
dental triage.

Risk assessment

The most important factors which determine the
level of risk include aerosol-formation during dental
procedures, the proximity of the dental therapist to the
patient's oropharyngeal region, exposure time, and use
of personal protective equipment (PPE) [12]. When all
these factors are taken into account, risk exposure can
be divided into four levels:

- very high risk exposure - performing aerosol-
generating procedures for a prolonged/short period,
without the use of PPE;

- high risk exposure — performing aerosol-
generating procedures for a prolonged/short period,
with the use of PPE;

- medium risk exposure — performing non-aerosol-
generating procedures for a prolonged period, with the
use of PPE;

- low risk exposure — performing urgent, non-
aerosol-generating procedures for a short period, with
the use of PPE.
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The fact that the incubation period can range
between 0 and 28 days may additionally complicate
dentists’ decision making and risk assessment since it
has been confirmed that asymptomatic patients can also
be infection transmitters [13-15]. In the dental office,
there are several possible routes of transmission from
patient to dentist, and vice versa: direct contact with
blood and oral fluids, indirect contact with
contaminated objects (instruments, equipment, and
environmental surfaces), and inhalation of aerosol
particles containing infectious pathogens [16]. In case
the dentist has unprotected contact with a suspected or
confirmed Covid-19 patient or is experiencing any
Covid-19-compatible symptoms, self-quarantine is
strongly advised to rule out the possibility of COVID-
19 infection and cross-transmission among dental staff.
People of any age with severe underlying medical
conditions, such as diabetes, heart or lung disease, have
an increased risk of developing severe illness from
COVID-19. In general, the risk of getting severely ill
from COVID-19 increases with age, so special attention
should be paid to protect the elderly with chronic
diseases since they are the most vulnerable category
[17].

Personal protective equipment (PPE)

Upon the emergence of SARS-CoV-2, each country
issued recommendations to the general public to
increase hand hygiene, avoid social contacts, group
gatherings in small spaces, and wear protective
equipment including face masks and gloves to prevent
spreading of the infection among the local population
[18]. This was mandatory especially for individuals
experiencing respiratory symptoms such as coughing,
fever, and difficult breathing [19]. Previous research
has shown that a surgical mask on the source of
infection is far more effective than on the recipient, in
terms of protection and transmission prevention [20].
However, these measures soon caused a shortage of
medical protective equipment which is far more
necessary to healthcare workers than to the general
public given their greater exposure to the virus on a
daily basis. Unfortunately, this resulted in an increased
number of infected medical staff.

Healthcare workers should always use PPE when
they are in contact with suspected or confirmed
COVID-19 patients. The use of respirators, gloves,
goggles, and gowns is mandatory [21]. When
performing procedures with aerosol, the use of
conventional surgical masks is not adequate, and a
particulate respirator with HEPA (high-efficiency
particulate air) filter, of at least N95 — American
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standard or FFP3 — European standard, should be used
whenever possible [22]. Ordinary surgical masks have
pores of about 2-10 microns, while the N95/FFP3 mask
has pores of about 0.3 microns. The coronavirus is
about 0.12 microns in diameter, but the droplets are
larger, about 3-50 microns, so the use of N95/FFP3
respirator can provide a filtration rate of 95-99.9% of
all particles measuring up to 0.6 uM [23]. All dental
staff should go through the fit testing and training for
the chosen model and size of the respirator mask at least
once a year. Respirators have to be retested whenever
there is a change in the physical condition, such as
significant weight gain or loss, new dentures, facial
surgery or scarring, so they seal properly to the face.
Each time the mask is applied, a quick seal check to the
face should always be performed. If the mask is
properly seated, after taking a deep breath, no additional
air is coming in from the outside and negative pressure
inside the mask is pulling it closer to the face. Also,
when exhaling, no air should come out between the
mask and the face. If this occurs, the mask should be
readjusted for a better fit. Facial hair, like a beard or
mustache, can affect your respirator's ability to properly
seal to the face [24]. The mask should be removed from
the face immediately after each intervention (patient).
The extended use or reuse of a face mask is not
recommended due to an increased risk of self-
inoculation after touching the surface of a contaminated
mask. The sterilization of disposable masks is also not
recommended, except in cases of significant shortage,
because this process reduces their effectiveness in
protecting the wearer [25]. Some dental procedures,
including calculus and caries removal, root canal, oral
surgery, tooth preparation for veneer, crown, or a
bridge, can not be carried out without the use of aerosol-
generating instruments, such as ultrasonic scalers and
high-speed dental turbines and air-water syringes. In
such cases, safety glasses and protective face shields are
required to minimize aerosol effects. Additional
protective measures, such as the use of rubber dam and
high-volume suction, are also highly recommended
since they have been proven to reduce the
contamination arising from the operative site by more
than 90%. A combination of multiple protective
measures is much more effective in reducing the risk of
infection than a single protective approach [26].
Personal protective equipment is of great use to
healthcare workers but can also become a source of
contagion if not properly removed and disposed of [27].
The safest way for dentists to do their job in these
circumstances is to use disposable (single-use) items.
To minimize handling of potentially contaminated PPE,
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reuse of disposable items is not recommended, except
in cases of significant shortage, when PPE can be
reused after careful decontamination [28]. The volume
of infectious waste during the COVID-19 outbreak is
expected to increase, especially through the use of
disposable PPE. All dental-care waste produced during
patient treatment is considered to be infectious and
should be collected safely in clearly marked containers
[29]. During this period of growing concern, special
attention should be paid to good hand hygiene,
instrument sterilization, surface disinfection, and waste
disposal. If necessary, dental staff should be provided
with additional education and training on the proper use
of PPE and hazardous waste disposal [30].

Environmental Hygiene

The dentist’s personal and environmental hygiene
is an absolute necessity, as patients become more aware
of the potential danger to themselves from materials and
instruments that are not properly disinfected or
sterilized. To decrease the number of people present in
the operating room, the only personnel allowed is the
one necessary to perform the treatment, including the
dental therapist, and possibly the dental assistant. All
unnecessary dental staff should remain at the front desk
or in the waiting room, providing instructions to escorts
and other patients. Patient escorts should be asked to
wait outside and called after patients are finished with
their procedures. Before seating the patient, the dental
chair should be covered with a plastic sheath, which is
removed after each treatment. The only instruments and
materials located within 2m of the seated patients are
the ones to be used during the treatment. The area that
becomes contaminated during dental procedures is far
larger than it has previously been thought. All surfaces
and objects within 2m of the patient should be
considered contaminated and must be disinfected after
each intervention to prevent cross-contamination [31].
When performing aerosol-generating interventions,
optimal ventilation and air exchange in the operating
room should be ensured to reduce exposure risks. The
use of air purifiers with ultraviolet light units can help
with aerosolized pathogens and act reassuringly, both to
the patient and dental staff, that collective welfare is
being appreciated, but may represent a significant
financial burden as well [32]. Given the fact that the
Coronavirus can survive on surfaces for more than 24
hours, it is important to keep all surfaces clean and
sanitized [33]. Cleaning agents with declared virucidal
effects, such as 0.1% sodium hypochlorite, 0.5%
hydrogen peroxide, and 70% ethanol, should be used
for surface disinfection. For surfaces that could be
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damaged by the hypochlorite solution, 70% alcohol is
recommended for disinfection. The cleaning process is
performed from more to less contaminated areas.
Although many details need to be addressed, good
environmental hygiene is critical to ensure patient and
dental staff safety [34].

Dental triage

Screening and triaging of dental patients is essential
in these epidemic circumstances to identify and isolate
potential COVID-19 infected patients. The process of
initial screening and triage should begin via telephone
when the patient calls to make an appointment. Random
walk-in visits to the dentist should be strictly avoided.
After assessing the urgency of the visit, all elective
dental procedures should be deferred and rescheduled
30+ days down the road. Patients with urgent conditions
such as pain, swelling, infection, or trauma, should be
asked whether:

- they are experiencing any respiratory symptoms
such as cough, fever, anosmia and heavily breathing;

- they have traveled to areas with a high incidence
of COVID-19 in the past 30 days;

- they have been in contact with persons suspected
or diagnosed with COVID-19 infection.

If the answer to any of these questions is
affirmative, these patients should be discouraged to take
dental procedures because of the risks to other patients
and staff. Instead, they should be alternatively managed
by pharmacological therapy in the form of antibiotics
and analgesics and referred to their primary care
physician for general health assessment [35]. In case the
dental procedure can’t be postponed and requires
immediate treatment (such as progressive infection or
dentoalveolar trauma), specific measures need to be
taken to prevent the spread of infection [36]:

- the dentist should ensure the suspected or infected
COVID-19 patient arrives at an empty waiting room;

- upon arrival, the dentist should measure the
patient’s body temperature using a non-contact
forehead thermometer;

- if possible they should be seated in a dental chair
separated from other patients, in a well-ventilated room.
Ideally, infected patients should not be treated in
routine dental offices, but only in AIIRs (Airborne
Infection Isolation Rooms), specially designed to
isolate airborne pathogens to a safe containment area by
creating negative differential pressure;

- dental staff should always use the aforementioned
disposable personal protective equipment and safe work
practices;

J Infect Dev Ctries 2020; 14(10):1111-1116.

- before starting the procedure, patients should rinse
their mouth with 1% hydrogen-peroxide or 1%
povidone-iodine, since these antiseptics have been
proven to have virucidal activity and reduce the
percentage of Coronavirus in saliva [34,37];

- the dentist should avoid using aerosol-generating
instruments  (ultrasonic scaler, high-speed drill)
whenever possible;

- extraoral imaging should always be prioritized
over intraoral imaging to avoid cough reflex;

- after the procedure, thoroughly disinfect and dry
all of the contaminated surfaces to prevent cross-
contamination.

Conclusions

Having in mind the prolonged incubation period of
Coronavirus and the fact that most patients only
develop mild symptoms or can even be asymptomatic,
it is important to emphasize that even with all these
precautions, an infected patient might still slip through.
This is why, in our opinion, every patient should be
considered potentially infected, and infection control
protocols should always be carried out rigorously. It is
still unknown how this pandemic will unfold in the
upcoming period, but there are certain opinions in the
scientific community that COVID-19 might persist in
our population as a less virulent infection, so we may
need to get used to working in this kind of
circumstances. While we keep our distance to stop the
spread of COVID-19, exercise and proper rest are vital
for both our physical and mental health.
Recommendations given in this article represent a
summary of all available and useful information in the
scientific literature at this point, but they are still prone
to changes according to the course of this pandemic, so
all healthcare workers are advised to continuously
educate themselves to provide the best care to their
patients in the safest possible manner.
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