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Abstract

Introduction: The SARS-CoV-2 virus, which causes COVID-19, can
be transmitted directly, by contact and by air. In this context, dental
practice presents risks of contamination, as it involves very close
communication between professional and patient, frequent exposure to
saliva, blood, and other body fluids, as well as aerosols and droplets
generated in oral procedures. Objective: Aiming to contribute to
increase the professionals and their patients’ safety, the purpose of
this review was to conduct a brief overview of SARS-CoV-2 infection,
its pathogenesis, diagnosis, transmission, and control routes in dental
practice, in addition to recommendations for clinical care. Material
and methods: The bibliographic search was performed using the
descriptors “COVID-19”, “security measures”, and “dental care” in
the databases: PubMed, MEDLINE, Latin-American and Caribbean
Health Sciences (Lilacs) and Scientific Electronic Library Online
(SciELO), without language restriction and published between 2000
and 2020. Results: The review of the scientific literature revealed
that a careful anamnesis of the patient should be performed before
any dental treatment. However, in the face of the current pandemic, if
it is not possible to postpone dental intervention, procedures should
be performed following recommendations that aim to decrease the
generation of aerosols and droplets seeking to increase individual
protection. Conclusion: According to the current context and scenario,
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the universal measures of infection control must be maintained,
reviewed, and reinforced during any dental care. Further studies
are needed to investigate and validate additional protective measures
not only for dental professionals, but also for their patients.

Introduction

Coronavirus (CoV) are part of a large family
of viruses, Coronaviridae [61], and can cause
infections in humans of varying severity, three of
which are responsible for epidemic diseases: severe
acute respiratory syndrome (SARS), caused by the
coronavirus of severe acute respiratory syndrome
(SARS-CoV) [12], in 2002; Middle East respiratory
syndrome (MERS), caused by the coronavirus of the
Middle East respiratory syndrome (MERS-CoV) [9],
in 2012; and, recently, coronavirus disease 2019
(COVID[]19), caused by the coronavirus of severe
acute respiratory syndrome 2 (SARS-CoV-2) [70],
whose pandemic was declared by the World Health
Organization (WHO) on March 11, 2020 [61].

The coronavirus is so named due to its
lipoprotein envelope composed of several glycoprotein
spikes (protein S) that resemble a crown of spikes
[47], which are intimately involved in the interaction
with the host cells [67].

As the Coronaviridae family has the largest
genome of all RNA viruses, a high frequency of
CoV-related recombination leads to the generation of
high genetic diversity [47]. However, when comparing
the sequence and organization of the SARS-CoV
and SARS-CoV-2 genome, more similarities than
differences have been revealed. Based on these
similarities, it is predicted that the patterns and
modes of interaction between SARS-CoV-2 and
host antiviral defense would also be similar [14].
However, SARS-CoV-2, in comparison with SARS-
CoV and MERS-CoV, shows greater infectivity, but
less virulence, being the first virus less pathogenic
in terms of morbidity and mortality [17].

Sources of transmission of SARS-CoV-2
currently known include direct transmission
(coughing, sneezing and droplet inhalation), by
contact (with oral, nasal and ocular mucous
membranes) and by air (e.g., aerosols formed
during medical/dental procedures) [33, 40]. Although
symptomatic patients are primarily responsible for
SARS-CoV-2 transmission, the virus can also be
transmitted by asymptomatic carriers, as well as
by patients with mild and nonspecific symptoms
who are usually not diagnosed [14].

Furthermore, common protective measures in
daily clinical work are not effective in preventing

the virus spread, especially when patients are in
the incubation period and do not yet know they
are infected, or choose to hide their infection [36].

Therefore, in COVID-19 pandemic context,
several aspects of dental care deserve attention,
since the provision of such services leads to a risk
of SARS-CoV-2 infection when oral health care is
required and cannot be postponed.

Thus, the objectives of this review were to
explore and present the main findings based on
the scientific literature about the necessary care
in dental practice, in order to minimize the risks
of SARS-CoV-2 transmission. We believe that, by
addressing this topic in a brief, simple and concise
manner, we will be contributing to facilitate the
adoption of protective measures against the spread
of COVID-19 in the scope of dental care.

SARS-CoV-2 pathogenesis and clinical
manifestations of COVID-19

The development of COVID-19 depends on
the interaction between SARS-CoV-2 and the host
immune system. The infection begins when virus S
protein binds to a human host cell that expresses
angiotensin-converting enzyme II (ACE2) receptor.
After this binding, the viral envelope fuses with
the cell membrane, and viral RNA is released into
the cytoplasm [17, 50]. Thus, the distribution and
expression of ACE2 receptor in human tissues could
signal possible routes of SARS-CoV-2 infection and,
consequently, indicate the organs most affected by
the disease due to the greater cellular expression of
this receptor, such as lung, esophagus, heart, and
kidneys. However, there are reports in the literature
that the virus ability to bind to the human ACE2
receptor is weak [29].

It is emphasized that the oral cavity mucosa
can be a potentially high-risk pathway for SARS-
CoV-2 infection, since ACE2 receptor is expressed
in it and can vary according to the location,
being higher in the tongue than in the oral and
gingival tissues [64, 66]. A possible increased risk
of SARS-CoV-2 invasion in oral tissues is related
to the expression of furin protein in the tongue,
which is also highly expressed in the lungs. Furin
has been responsible for facilitating virus infection
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by cleaving glycoproteins from the viral envelope,
intensifying infection in host cells [66].

In addition to damage caused by direct action of
virus in the body, the response of immune system is
also of great importance in the severity of COVID-19
cases. Some patients with COVID-19 have increased
plasma levels of pro-inflammatory cytokines and
chemokines (IFN-a, IFN-y, IL-1B, IL-6, IL-12, IL-18,
IL-33, TNF-a, TGF, etc.), leading to the so-called
cytokine storm and inducing a hyperinflammatory
state characteristic of the evolution of pneumonia
caused by the virus, which can lead to multiple
organ failure and even death [28, 43].

Due to SARS-CoV-2 tropism by alveolar epithelial
cells, respiratory and nonspecific symptoms are the
most common [68, 69]. Fever, non-productive cough
and fatigue are often reported and can progress
to respiratory distress [11, 65]. Myalgia, headache,
hemoptysis and diarrhea are also described as
clinical manifestations, in addition to other atypical
ones, in relation to other coronaviruses, such as
upper airway involvement evidenced by rhinorrhea,
sneezing and sore throat [43].

Patients with advanced age and comorbidities
(such as diabetes, hypertension, and cardiovascular
diseases) have a worse prognosis for COVID-19,
confirmed by the fact that they represent the
majority of registered deaths [10].

Some patients with COVID-19 also often
complain of olfactory disorders (anosmia) and
taste (dysgeusia or ageusia) [15, 16, 44], which can
be explained, in part, by the wide expression of
ACE2 receptor in the epithelial cells of oral cavity
mucosa, especially the tongue [64].

Symptoms of COVID-19 appear after an average
period of virus incubation of 5.2-6.4 days, but with
potential for transmission since the asymptomatic
period [4, 27]. In addition to asymptomatic patients,
children can also transmit the virus, but they have
milder and nonspecific symptoms than adults.
Therefore, all patients and parents should be
considered possible carriers of SARS-CoV-2 [34].

Diagnosis of COVID-19

To date, the methods for laboratory diagnosis
of COVID-19 are real-time reverse transcription-
polymerase chain reaction (RT-PCR), considered
gold standard, which should be performed during
acute phase [6]; and serological tests aimed at
detecting specific antibody (IgA, IgM and/or IgG)
against SARS-CoV-2 or the viral antigen [8]. The
last tests should be performed when the availability
of molecular tests is limited or if there are at least

14 days after onset of suspicious symptoms.

However, serological tests are less sensitive
than molecular ones [67]. Imaging tests, such as
high-resolution computed tomography of the chest,
can assist in diagnosis [39].

Due to the low availability of tests in many
locations and the fact that some patients are
asymptomatic, the number of individuals with
COVID-19 is underestimated [38, 51]. For this
reason, during pandemic, all patients should be
considered as potential infected with SARS-CoV-2.
Therefore, additional protective measures should
be taken considering the potential for transmission
during dental practices [45].

Routes of SARS-CoV-2 transmission in
the dental clinic

Dental practice presents risks of SARS-CoV-2
contamination because it involves a very close
communication between dental professionals and
patients, in addition to frequent exposure to saliva,
blood, and other body fluids due to characteristics of
their procedures. It should be emphasized that the
environment of a clinic where dental procedures are
performed is greatly exposed to patients’ oral fluids.
Many dental procedures requiring use of ultrasonic
instruments, slow- and high-speed handpieces, and
three-way syringes, produce aerosols and droplets
that can contaminate the environment [18].

The main sources of human SARS-CoV-2
infection consist of contact with any contaminated
surfaces [51] that can later reach the nose, eyes or
mouth [49] or through respiratory droplets from
infected people (e.g., sneezing, coughing or physical
contact). Studies indicate that some materials
may be responsible for COVID-19 transmission.
According to Van Doremalen et al. [56], SARS-CoV-2
proved to be more stable in plastic and stainless
steel than in copper and cardboard, having been
detected for up to 72 hours after contamination of
these surfaces. Another possible source of infection
by SARS-CoV-2 is through aerosols present in the
environment where infected people have been since
high concentrations of viral RNA have already been
detected in it [31].

Solid and liquid phases of aerosols have
different composition depending on where they are
generated. Thus, in the dentistry field, such aerosols
may contain bacteria and viruses, in addition
to blood elements and organic particles derived
from tissue, tooth, saliva, and debris. Therefore,
intensity of aerosol contamination in the dental
environment depends on factors inherent to the
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quality of saliva and nasal secretions, existence
of oropharyngeal and blood infections, as well as
the presence or absence of dental plaques and/or
any dental infection [18, 57].

Veena et al. [57] reported the existence, from
the dental chair headrest, of areas with variable
contamination by aerosols and droplets after the
ultrasonic scaling procedure. The maximum aerosol
contamination was observed on the operator’s right
arm and the assistant’s left arm, and contamination
was also identified in the head, chest and internal
surface of the facial mask of both. These authors
also reported that aerosol cloud remained in the
air for up to 30 minutes after the procedure.

There are several other infectious diseases
transmitted by air via droplets and aerosols, such
as tuberculosis, influenza, measles, Ebola and
SARS [18, 54]. In the dentistry and orthopedics
fields, in which high-speed instruments are used,
even blood-borne viruses (such as the human
immunodeficiency virus-HIV and hepatitis B) can
remain in the air contained in blood splatters
generated by these instruments. However, the fact
such splatters cause efficient transmission through
this route is questionable [54]. The risk of infection
caused by droplet inhalation depends on the amount
of pathogen carried by the host, the location where
the droplets are deposited in the respiratory tract
[60], as well as the pathogen virulence and number
of organisms transmitted [47].

A comparison between SARS-CoV-2 virus and
SARS-CoV virus showed that the viral load of the
first in saliva peaked almost at the time of the
onset of symptoms, while viral load of the second
is reached about 10 days after the symptoms. High
viral load of SARS-CoV-2 suggests that it can be
transmitted even if symptoms are mild or not
evident [66].

Considering that the transmission of SARS-
CoV-2 virus occurs from person to person, both
professionals and patients can be exposed to the
pathogen during dental treatment [20, 36]. Therefore,
it is necessary to adopt additional protective
measures in order to minimize the risk of contagion.

Infection control and recommendations
for dental clinic care

For dental offices and hospitals, the adoption
of a strict and effective infection control protocol is
mandatory. However, it is important to emphasize
that, due to the characteristics of the dental
environment, the risk of infection can be high,
both for dentists and patients [36, 41].

The process of decontamination of the
environments must be done in a thorough manner
between the care of each patient. Therefore, a time
spacing between appointments is recommended
taking into account the type of dental procedure
and the generation of aerosol. It is suggested to wait
30 minutes with the windows open after clinical
or surgical procedures with aerosol generation to
start to disinfect the surfaces [37].

Regardless of outbreaks time, it is essential that
dental professionals assess the patients in order to
obtain their complete medical history and update
it at each return visit. During infectious disease
outbreak such as COVID-19, questionnaires used to
assess patients must be supplemented by questions
designed to screen positive cases for SARS-CoV-2.

Thus, the dentist may postpone elective
treatment until the end of the infection’s incubation
period or offer emergency treatment reinforcing
biosafety procedures [36, 47].

It is important to note that, in areas where the
disease spreads, non-emergency dental practices
should be postponed and routine dental procedures
(elective) should be suspended until additional
notification is defined according to the epidemic
situation [2, 36]. When the dental procedure cannot
be postponed, it must be performed following
recommendations that aim to reduce the generation
of aerosols and droplets, as well as to increase
individual protection.

As aerosols and saliva droplets are considered
the main means of spreading SARS-CoV-2, the
virus can penetrate the lungs by inhalation through
the nose or mouth [36, 40]. In this context, some
strategies are suggested in an attempt to decrease
the production of aerosols and, consequently, the
risk of infection in dental offices/clinics [7, 21, 40],
as follows:

accommodate patient in the most appropriate
position avoiding the air flow;

e use high-speed evacuation systems (HVEs) to
reduce the amount of saliva in the oral cavity
and stimulate coughing;

e avoid the use of a triple syringe, especially in
its spray form;

* regulate output of water cooling the high-speed
dental handpiece;

e avoid the use of ultrasonic scaling and sodium
bicarbonate jet;

* use rubber dam isolation whenever possible
(Figure 1).

However, it is observed that minimizing aerosols
and droplets generation during care is variable
according to the dental specialty, which may be
easier (e.g., orthodontics, stomatology) or more
complicated (e.g., prosthetics, endodontics, surgery).
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DECREASE THE
PRODUCTION
OF AEROSOLS

AND SALIVA
DROPLETS

X Accommodate patient in the most
appropriate position, avoiding the air flow

Use high-speed evacuation systems (HVES)
X to reduce the amount of saliva in the oral
cavity and stimulate coughing

X Avoid the use of a triple syringe, especially
inits spray form

X Regulate output of water cooling the higl.
speed dental handpiece

X Avoid the use of a ultrasonic scaling and
sodium bicarbonate jet

Use rubber dam isolation whenever
X
possible

Figure 1 - Recommendations to minimize aerosol production and risk of infection

In the case of individual protection measures, both for health professionals and patients, it is

recommended [7, 40]:

* use appropriate personal protective equipment (PPE), sterile or disposable, such as surgical gown,
masks/respirators, surgical cap, medical gloves, face shield and/or safety glasses by dentist and
his/her assistant;

e provide protection for each patient, such as disposable dental bib;

* use mouthwashes in a rational and individualized way before dental procedures (Figure 2).

Surgical gown

Use of appropriate
persone!l Surgical cap
protective equipments Medical gloves
(PPEs) by dentist and Face shield and/or safety
assistant glasses

Masks/respirators

Use
mouthwashes in
a rational and

Provide
protection for i =
each patient, AN ITS individualized

such as way

disposable before dental
dental bib procedures

Figure 2 - Recommendations to reduce risk of infection in healthcare professionals and patients
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Considering the situation of the COVID-19
pandemic, which has been spreading rapidly in
the world and in Brazil, and, therefore, in view of
the urgent need to prevent and control SARS-CoV-2
infection, some recommendations for safe care in
the dental clinic are very pertinent and will be
presented ahead.

Cleaning of the dental environment

SARS-CoV-2 virus at room temperature remains
pathogenic for a period of 2 hours to nine days
and persists better with 50% relative humidity
compared to 30% [24]. Thus, maintaining a clean
and dry environment in the dental office contributes
to reduce persistence time of the SARS-CoV-2 [40].
Although viral load is not known on inanimate
surfaces during an outbreak, it can be admitted
that correct disinfection can reduce this load.

Various types of agents such as hydrogen
peroxide, alcohols, sodium hypochlorite, povidone-
iodine and glutaraldehyde are used worldwide for
disinfecting mainly in healthcare services [24]. In
this sense, the World Health Organization (WHO)
[62] recommends that environmental measures, in
addition to cleaning and disinfection procedures,
be followed consistent and correctly.

Although SARS-CoV-2 can persist on surfaces
such as metal, glass or plastic, it can be inactivated
efficiently in just 1 minute, through surface
disinfection using alcohol (in concentrations between
62 and 71%), 0.5% hydrogen peroxide or 0.1%
sodium hypochlorite [24]. All surfaces that can be
touched by patients and/or healthcare professionals
must be disinfected [21].

Regarding equipment, WHO recommends that
they be single use and disposable. However, if the
equipment needs to be shared among patients, it
must be cleaned and disinfected before each use
[62]. Prior preparation of all instruments and the
various materials necessary for the proper care of
the patients also contribute to reduce the potential
for infection, as well as making the procedure
faster [21].

Use rubber dam isolation

If arubber dam can be used, only the tooth being
treated will be a source of aerial contamination,
which reduces the potential for infection. However, in

certain procedures, such as subgingival restorations,
final stages of tooth preparation for crowns,
periodontal surgery, bone preparation for implant
placement, odontosection or osteotomy during
third-molar extractions and hygiene procedures
(e.g., routine prophylaxis), it is not possible to
use absolute isolation [18]. If rubber insulation is
not possible, manual mechanic (dental curettes)
and chemical-mechanic are recommended for
caries removal and periodontal scaling in order
to minimize generation of aerosols [40].

Use of a high-volume evacuator

The use of a high-volume evacuator (HVE)
has been shown to be quite efficient in reducing
contamination and spreading pathogens resulting
from surgical procedures during dental care [3]. In
this sense, it is worth remembering that the suction
system, to be classified as HVE, must remove a large
volume of air in a short period of time. Therefore,
the small opening of a saliva ejector used in the
routine of dental procedures does not classify it
as an HVE [18].

Use of mouthwashes

As oral and oropharyngeal cavities act as
a reservoir for a wide variety of pathogenic
microorganisms, it is essential the use of antiseptics
with broad activity spectrum [25]. In the study by
To et al. [55], it has been reported that SARS-CoV-2
can be detected in the saliva samples of patients
with laboratory confirmation of COVID-19, and that
levels of viral RNA in the saliva decrease over time.

Therefore, the use of mouthwashes before
dental treatment (Table I) reduces the amount
of microorganisms in the oral cavity and also in
aerosols, which contributes to the reduction of the
risk of contamination of dental professionals and
patients [35].

Although chlorhexidine is the most widely
used mouthwash in dentistry, its use may not
be effective against SARS-CoV-2. This virus is
known to be vulnerable to oxidation. Therefore,
1% hydrogen peroxide or 0.2% povidone, which
are oxidizing agents, have been recommended as
pre-procedure mouthwashes during the COVID-19
pandemic [21, 40].
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Table | - Antiseptics used in dental practice

Antiseptic Concentration l:il::ls: Common use Warnings
Not suitable for long-
60 Action against gram-positive term use, as it can cause
Chlorhexidine 0.1, 0.12 or seconds and gram-negative bacteria extrinsic dark brown
0.2% [23] (23] (aerobic and anaerobic), as well stains on the teeth,
as fungi, including yeasts. increased stone formation
and altered taste [42].
Action against gram-positive
and gram-negative bacteria,
1% 60 bacterial spores, fungi, It should not be
seconds  protozoa and several viruses used in people with
(e.g., influenza A HIN1 and  hyperthyroidism and other
HIN2, SARS-CoV) [25, 26]. thyroid diseases. Short-
Povidone-iodine term use of PVP-I does
(PVP-I) Action against Klebsiella not demonstrate irritation
Minimum pneumoniae and Streptococcus dits?:c;[ltcl)ia(‘zirgrll I:f“f}?:ie(gh
0.23% 15 pneumoniae. Rapidly tongue and taste change’
seconds inactivates SARS-CoV, MERS- (25]
CoV, influenza A (HIN1) virus :
and rotavirus [25].
It is associated with
Hydrogen 1.5% 30 Effective against most bacteria, mucosal abnormalities.
peroxide ' seconds including aerobic ones [19, 48] Continuous use is not
recommended [3, 48].
Sodium hypochlorite is
corrosive to chromium-
cobalt alloys and can
Sodium 0.25% 30 Effective against bacteria, damage removable partial
hypochlorite ) seconds fungi, and viruses. dentures. It should only

be used after temporary
removal of the prosthesis
from the mouth [42].

Information on the effectiveness of mouthwash
with 1% hydrogen peroxide to decrease the SARS-
CoV-2 spread during procedures that generate
aerosols were not found. Studies have reported
only the action of 1.5% hydrogen peroxide action
for 30 seconds in order to control dental plaque
and gingivitis [19, 48]. However, for control dental
plaque and gingivitis, chlorhexidine 0.2% was more
effective [48].

Povidone-iodine (PVP-I) is considered an
antimicrobial with the broadest spectrum of action
among mouthwashes because it has a high activity
against gram-positive and gram-negative bacteria,
bacterial spores, fungi, protozoa, and several
viruses such as influenza A (H1N1, HIN2) virus.
The exposure of the influenza virus to iodine led
to the degeneration of its nucleoproteins and also
to the breakdown of surface proteins, essential

for its dissemination [25]. An in-vitro study [13]
evaluated the bactericidal and virucidal efficacy of
7% PVP-1, at a 0.23% iodine concentration, used
in gargle/mouthwash. The authors concluded its
effectiveness against all pathogens tested, including
SARS-CoV, MERS-CoV and the influenza A (HIN1)
virus, after a minimum contact of 15 seconds. No
irritation or injury to the oral mucosa has been
reported, even with prolonged use of oral PVP-L.
Another study evaluated the antiviral efficacy of
several products containing PVP-I against SARS-CoV
and concluded that the treatment, for 2 minutes,
completely inactivated the virus [26].

Most studies focusing the use of mouthwashes
before dental treatment evaluated their bactericidal
action. Therefore, further studies are needed to
evaluate the action of these compounds on viruses,
especially SARS-CoV-2, and, in this context, PVP-I
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is promising. At this time, it is suggested, as a pre-
dental procedure, the use of routine substances to
reduce biofilm and bacterial load in the oral cavity,
such as chlorhexidine 0.12% [37].

Enhanced hand hygiene

Hand hygiene is widely known to play a key
role in preventing health-associated infections. A
basic measure suggested and reinforced by WHO
to control COVID-19 transmission is the correct
hand hygiene [62]. Although it is a prerequisite in
dental routine, adherence to correct hand washing
is still relatively low. A two-before-and-three-
after hand hygiene guideline, in relation to each
dental procedure, was proposed by the infection
control department of the West China Hospital of
Stomatology, Sichuan University [40].

It is important to pay attention to hand hygiene
before and after contact with the patient, before
an aseptic procedure, as well as after exposure
to body fluids and contact with the environment
adjacent to the patient. Hands should be dried on
disposable towels, and patients should wash their
hands with gel alcohol when entering and leaving
treatment area [22].

Use of personal protective equipment

In addition to other recommended protective
measures, the use of PPEs serves as a last
barrier to individual protection. However, it is not
foolproof and only reduces contamination risk [22].
According to international standards, the routine
use of a glove besides a surgical cap and mask is
recommended, discarding these items after each
patient. The use of medical protective goggles is also
strongly recommended, especially when high-speed
instruments are used. Based on a critical assessment
of SARS events in 2003, the use of eye protection
was emphatically considered an appropriate and
very important measure [52]. Wearing protective
face masks can play a vital role in mitigating the
spread of bacterial and viral respiratory diseases
such as COVID-19 [30]. Clinical professionals are at
increased risk of being affected by communicable
respiratory diseases. Therefore, the non-use or
inappropriate use of a protective mask increases the
risk of contagion in the professional environment,
which may facilitate the progression of an outbreak
or even promote a pandemic [5].

Following the recommendations of international
and national health agencies, respiratory protection
devices, such as surgical masks and N95/FFP2
masks or equivalent, should be used by healthcare
professionals. Surgical masks are indicated to avoid

contact with patients droplets and their families, and
N95/FFP2 masks are necessary when procedures
generating aerosols are performed [7, 62]. However,
such equipment must be used correctly, otherwise
they may not provide desired protection and even
promote involuntary facial contamination [32, 53].

Proper adjustment of the mask to the face,
the user’s movement, the length of facial hair and
voice timbre are factors that directly influence
the efficiency of microbial filtration. The filtration
efficiency of surgical masks also decreases when they
get wet [35]. It is recommended that the operator
does not remove the protective barrier immediately
after the clinical procedure, in order to reduce the
risk of contact with airborne contaminants [57].

The use of a surgical mask is indicated in cases
in which there are no procedures that generate
aerosols and patients are asymptomatic. For care
with the spread of aerosols and / or symptomatic
patients, the use of N95 is recommended by the
professionals who will provide the assistance.
The N95, PFF2 respirator or equivalent without a
valve can be used extensively (exceptionally in the
event of a shortage) and must be stored in plastic
packaging (which allows washing and disinfection)
with perforated lid or paper [37].

Financial costs associated with incorrect choice
or unnecessary use should also be emphasized,
particularly during an epidemic event, as stocks
are limited [5].

During COVID-19 pandemic, the use of
face-shield has been recommended as PPE for
healthcare professionals [21, 37, 62]. The use of
this PPE provides greater protection to the face
against splatter of patients not only in a hospital
environment; it should also be adopted as a
protocol during dental care, even after the end of
the pandemic.

To protect the trunk and upper limbs from
contact with patients’ body fluids during dental
procedures, it is necessary to use surgical gowns
made of reusable or disposable tissue (made from
nonwoven fabrics) [58]. Nonwoven materials (NMs)
are widely used to protect against biological agents
in various health services and can help combat
cross-contamination and the spread of infections
in clinics or surgical settings.

Disposable nonwoven surgical gowns are
becoming the first choice of healthcare professionals,
as they are superior to reusable fabrics and
composed of nonwoven fabrics weight range of
30-45 g/m? [1].

As arule, in surgical procedures, it is important
to maintain the aseptic chain and avoid cross-
contamination. It is suggested the use of waterproof
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surgical gowns, with long sleeves and with a
minimum weight of 50 g/m? However, when it
is not possible, a minimum weight of 30 g/m? is
allowed, provided that manufacturer ensures that
this product is waterproof [7]. According to Weber et
al. [59], when evaluating contamination of surgical
kits regarding the use of non-woven fabric at weights
20 and 40 g/m?, it was observed that there was
less bacterial growth when using 40 g/m?®. This
information is important since professionals have
many questions concerning ideal weight for making
these non-woven surgical gowns.

For minor oral surgery performed in the dental
office, disposable and sterile surgical gowns must
be used to protect both clinician and patient from
transmission of microorganisms and, thus, reduce
the risk of cross-contamination [22]. For routine
clinical care, dentists usually wear lab coats, since
the use of disposable surgical gowns is not yet a
routine practice. It is recommended, therefore, the
use of PPE and, necessarily, its exchange for each
patient. Such practice, once implemented in dental
services, could not only contribute to minimize the
COVID-19 spread, but also other infectious diseases
protecting health professionals and patients.

However, it is worth mentioning that reusable
surgical gowns have less environmental impact than
disposable ones (non-woven) [58]. Therefore, it is
important to promote a responsible and rational
choice regarding the use of these protective measures
during dental care. The choice must be made
individually for each patient and type of procedure
to be performed taking into account production or
not of aerosols in order to minimize environmental
impact of their discharges.

One of the most critical moments because of
the high risk of contamination is the removal of
PPEs by health professionals, since pathogen can be
deposited on protective clothing / equipment. As an
example, the influenza A (HIN1) virus contained in
droplets can maintain its infectivity on the surface
of PPE (lab coats made of Dupont Tyvek, surgical
masks and N95/FFP2 respirator) for at least 8 hours.
On the surface of rubber gloves, the period extends
to 24 hours [46]. Therefore, professionals must be
trained in the correct procedure for removing and
disposing of PPE in order to protect them.

Although there are policies and protocols for
better use of PPEs, observation of these rules
by health professionals in general is limited,
particularly in times without disease outbreaks
or during its early stages. The training of PPEs
protocols, often superficial or non-existent, is
cited as one of the causes of the misuse of these
equipment [5].

Concluding remarks

The peculiarity of the dentist’s work implies
the frequent contact of these professionals, directly
or indirectly, with human fluids, dental materials,
or contaminated surfaces, which can contribute to
the spread of SARS-CoV-2. Considering that most
cases are asymptomatic, these health professionals
are among those who are at higher risk of infection
because of their degree of exposure and proximity
to the patient.

In this context and in view of the COVID-19
pandemic, it is strongly advised that all dental
professionals perform a careful anamnesis of the
patient before any dental treatment and adopt strict
protective measures during the dental practice. In
short, such measures include suspension of elective
procedures, use of appropriate PPEs, as well as
reduction of aerosol production and disinfection
of surfaces.

Due to the emergence of COVID-19 and scarcity
of studies that correlate the risk of contagion of
dentists by SARS-CoV-2, further studies are needed
aiming mainly at adoption of additional measures
to protect these professionals against infection.
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