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ABSTRACT

The current outbreak of coronavirus 2019
(COVID-19) challenges how professional
standards have been defined so far. In
Dentistry, biosafety measures already taken
by professionals have been intensified,
aiming to offer the patient urgent and
emergency treatment with safety for both.
In this context, Restorative Dentistry is
responsible forthe care of patientswith caries
injuries, with or without symptoms and,
fractures of teeth and existing restorations.
This article guides professionals, during the
pandemic period, on the risks involved in
adult and pediatric dental care for patients
with restorative needs. It also discusses
strategies to optimize clinical practice,
reducing risks of contamination and virus
transmission.
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RESUMO

O atual surto de coronavirus 2019 (COVID-19),
fez com que muitos profissionais repensassem sua
postura de trabalho. Na Odontologia, medidas de
biosseguranca ja realizadas pelos profissionais,
foram intensificadas, com o objetivo de oferecer ao
paciente um tratamento de urgéncia e emergéncia
com seguranca para ambos. Neste contexto, a
Odontologia Restauradora é responsavel pelo
atendimento de pacientes com lesdes de cdrie,
com ou sem sintomatologia, e fraturas de dentes
e restauracoes ja existentes. Este trabalho orienta
os profissionais quanto aos riscos envolvidos no
atendimento odontoldgico, adulto e pediatrico,
de paciente com necessidades restauradoras
durante o periodo de pandemia. O artigo também
discute estratégias para otimizar o atendimento,
diminuindo riscos de contaminacao e transmissao
do virus.
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INTRODUCTION

he coronavirus disease, also called

COVID-19, emerged in December 2019,
in Wuhan, China [1]. This highly contagious
disease spread quickly throughout the
country’s territory. Then, it has become a
serious challenge for public health around
the world when reached the pandemic level
[2]. The etiological agent of COVID-19 is
the SARS-CoV-2 (Severe Acute Respiratory
Syndrome Coronavirus 2) and its transmission
occurs mainly via respiratory droplets and
direct interpersonal contact [3].

Some clinical manifestations  of
COVID-19 are fever, cough, headache, sore
throat, rhinorrhea, chest pain, diarrhea,
and nausea and vomiting [4]. Besides these
manifestations, a substantial proportion of
patients can be asymptomatic or present few
of the symptoms. The sudden onset of the loss
of sense of smell or taste can occur even if not
associated with nasal congestion, considering
it has neurological origin [5, 6]. The period
from the infection to the first symptoms
manifestation, the incubation period, can last
up to 14 days [7]. Therefore, it is difficult to
monitor the disease, which may lead to fast
and increased spread.

Considering this context, many health
services had to readjust their activities. For the
dental care, the risk of cross infection among
professionals and patients is considerable, due
to direct contact with saliva and increased
aerosol production [8]. Each country has its
specific quarantine measures and in most of
them, for dentists, the instruction is only to
provide emergency and urgency care [9].

The restorative dentistry includes
some urgent procedures that may be needed
during the social isolation period. Restorative
techniques should be performed with maximum
simplification, with reduced clinical steps and
consequently decreased clinical appointment
time. These actions lead to reduced aerosol
production and less contaminated surfaces
and instruments. Although there is a great
risk of infection in dental clinics, professionals
should work with assurance, because there are
biosafety guidelines and measures to protect
then, their team and patients [8,10-15].

Remote monitoring by Teledentistry

With the rapid spread of Covid-19
and increased risk of cross infection, it was
recommended that people avoid hospital,
medical and dental offices because they
could be substantial sources of contagion
[16, 17]. Therefore, it is important to focus
on alternatives for assistance and treatments
to avoid face-to-face contact between health
professionals and patients [17].

Between the alternatives, the
telemedicine is a concept of remote healthcare.
It can be an effective methodology to provide
medical assistance through communication
technologies, as smartphones, tablets, and
laptops [16, 18].

For dentistry, the risk of contagion is
even greater, due to direct contact with the
patient’s saliva. Then, remote communication
might help to contain the spread of infection.
For that, there is the teledentistry, a domain
of telemedicine specifically targeted for dental
care. This approach can connect dentists and
patients in situations there is no possibility of
personal meetings using the technology [19].

Teledentistry may be an important tool
to decrease the risk of contagion, because
it avoids patients to move to dental offices
without an effective indication, it limits the
human contact between dental team and
patient, and it reduces the crowding of people
in waiting rooms [16].

The literature regarding the efficiency of
teledentistry is inconsistent [19, 20]. Although
this modality of remote assistance may not be
the best means for a more accurate diagnosis
and treatment, it increases the access to dental
care, with the advantages of reduced time and
good cost effectiveness [20]. Besides that,
in the pandemic context, the teledentistry
can help to monitor some oral conditions
(post-operative conditions, sensitivity,
manifestations of allergic or herpetic reactions,
for example) and to provide preventive care
(oral hygiene and diet consulting). Moreover,
it is possible to prepare treatment plannings,
to screen patients who really need face-to-
face treatment, and to guide those who do not
need to come to the office in a didactic way
[16,19].
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Despite being a good alternative for
dental care, professionals should pay attention
to the rules and guidelines for dentistry of
each country, because some locations do not
provide regulations for this modality of care.

Understanding the main risks of the
main protocols in Restorative Dentistry

Dental emergencies associated with
restorative procedures like pain related to
reversible pulpitis, extensive caries lesions,
and dental or restorative fracture may occur
during this period [8]. Those events require
professional intervention for correct pain
management and problem resolution. In this
context, this topic aims to discuss clinical
situations relevant to Restorative Dentistry,
and to address strategies to reduce the risk of
contagion and virus transmission.

Personal Protective Equipment (PPE)

COVID-19 presents a primary mode for
transmission and infection by saliva droplets,
so the closer the contact the greater the chances
of contamination, as stated by World Health
Organization (WHO) [10]. This information
corroborates with the results of To et al.,
2020 [21], who evaluated saliva samples from
patients with COVID-19 and in 91.7% of the
evaluated patients the presence of the virus
was detected. That observation indicates a
possible reservoir of virus in the salivary glands
[21]. Based on that, an asymptomatic patient
may be a vector for COVID-19 contamination
and therefore, it is necessary the use of PPE
and effective methods, like rubber dam, to
minimize the risk of contamination.

The use of PPE is a practice to prevent
infection that applies to all patient care,
regardless of the asymptomatic or confirmed
infection status, for any delivered dental
care. According to Centers for Disease
Control and Prevention (CDC) guidance, the
recommendation of PPE use for dentists and
staff during treatment is strongly advised.
Those include working clothes (coat) with
disposable isolation clothing or surgical clothes
as and outer layer protective eyewear, masks
(N-95 mask and surgical mask), disposable
latex gloves and caps, face shields to protect
mucous membranes of the eyes, nose, and

mouth, and protective outerwear during
procedures that likely generate splashing or
spattering of saliva or other body fluids [22,
23]. According to the CDC guidance, it is
also recommended to safely discard and to
replace masks if it is damaged or not clean,
or if breathing through is difficult [22]. It is
recommended everyone should be wearing
a mask of any type, before and after the
treatment session.

Rubber dam isolation

Other recommended procedure for
dentists, is the use of rubber dam for all
aerosol-producing protocols, in order to
minimize the risk of contamination by
reducing the production of aerosols or spatter
[22]. The referenced procedure minimizes the
production of saliva and blood spatter when
high-speed handpieces are used. In addition,
it minimizes the possible contact with gingival
fluid or breathing, and consequently the
COVID-19 contamination [22,11], once there
is a 70% reduction of airborne particles within
the one meter diameter of the operatory field
[11].

High-speed handpiece

Infected patients present a high potential
for infection spreading, considering the
conditions of the oral cavity, in which saliva
is highly contaminated with virus [4, 21].
Several therapies based on mouthwashing
procedures prior to treatment have been
studied to test a possible decrease in salivary
viral load. However, there are no conclusive
data on the effectiveness of the tested products
[24]. Thus, the use of mouthwash could give
the professional a false sense of security. In
addition, the salivary glands would continue to
produce saliva with the potential for infection
throughout the dental procedure [4,21].

Another factor of concern is that
approximately one third of infected patients
do not show symptoms of the disease, and
therefore, they are not aware they are potential
transmitters of the virus [15]. Therefore, all
patients should be treated as potential focus
for transmission.

Thus, one of the main impacts on the
practice of Restorative Dentistry during the
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pandemic is to eliminate the use of rotary
instruments during dental procedures, since
these devices are used inside the oral cavity,
in contact with contaminated fluids, favoring
the spread of the virus, and potential for
contamination of the environment and / or
dental personnel and patients [25].

The aerosol formed during dental service
by the handpiece (Figure 1) is capable to spread
and to contaminate the entire room [25,26].
A study that evaluated the distance bacteria
can be transported and spread through the air
concluded that microorganisms could reach a
distance greater than 1.5 m [25]. However,
with aerosol formation, the potential for
contamination prolongs for h [26], and the
spread can be even greater.

Figure 1 - Figure showing the aerosol formed during the use of
dental high speed handpiece with water spray.

Data that assessed the potential for
spreading viruses by aerosols from turbines
of handpieces are scarce in the literature.
However, if we take into account that the
virus has a more reduced size and weight
than bacteria, the whole room could be
contaminated after using the rotary instrument
with water spray.

It is known that the main form of
contamination is through inhalation of the
virus [27]. It is estimated that when a person
speaks out loud for 60 seconds, droplets
generated in the air remain in suspension
for about 8 min, with the potential for
contamination when inhaled by a healthy
patient [27]. In the dental environment, the

time that the virus can be suspended in the
air, when a rotating instrument with irrigation
is used, can be even more worrying [26].

Van Doremalen et al., 2020 [26],
evaluated, under experimental conditions, the
time that the contaminated aerosol can remain
viable and infectious in the air. According to
the authors, SARS-CoV-2 could contaminate a
person who inhaled ambient air for the entire
duration of their experiment (3 h). However,
at the end of the analysis time, the amount
of viruses with potential for contamination
suspended in the air was high, which suggests
that this time is even greater.

Another fact that can generate aerosol
during dental care is the use of air-water
syringe under the spray option [28]. In this
way, if the cavity needs to be cleaned, the
ideal would be to use cotton pellets soaked in
water.

Portable devices that sterilize air by
UV light in hospital rooms and dental clinics
are gaining place, especially after the risk of
aerosol air contamination is knwon.

In this way, knowing that the aerosol
has a great spreading potential and it can
remain infectious for hours, the ideal is that all
objects on furniture and benches are stored in
airtight boxes, preferably stored inside closed
cabinets. The professionals should leave out
of closed compartments only the necessary for
their use. Aerosol should be avoided, and if its
use is of extreme importance, the professional
should use all necessary protective measures
and perform the service at the end of the
working day. Thus, until the following day,
the potential for aerosol suspended in the air
would be minimal or non-existent, and the
decontamination of the room could be carried
out more safely.

Restoration in posterior teeth with
Glass Ionomer Cement (GIC) and Atraumatic
Restorative Treatment (ART)

If a restoration in posterior teeth is
required, the operator needs to consider
methods to minimize possible contamination
by Sars-CoV-2 (COVID-19). By knowing that
the greatest risk of operator’s contamination
is through aerosol, the most indicated is to
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perform ART, in which hand instruments
substitute the rotary instruments used in
the conventional technique (drill and fill).
Accordingtoameta-analysis,the ART treatment
presents satisfactory clinical longevity mainly
for simple-surface restorations, around 87.1%
after 3 years [29]. Moreover, ART is indicated
for children or adults as it presents less
potential to cause discomfort and anxiety for
patients [30]. It may be considered the best
treatment option for this pandemic time, once
ART is less sensitive and it can be performed
by all dentists, whether being a specialist or
not [31].

In Restorative Dentistry, there is a
consensus that the selective removal of carious
tissue is the best way to prevent accidental
pulp exposure, especially in deep cavities. The
soft tissue left at the bottom of the cavity does
not negatively influence the longevity of the
restoration, since the supply of fermentable
carbohydrates and maturation of the biofilm
is inhibited [32, 33]. It is solely required to
completely remove the dentin affected by
bacteria from the surrounding walls, since
this improves cavity sealing. The main idea of
employing this technique is based on the fact it
requires only hand excavators, generating no
aerosol, and the non-exposed pulp scenarios
resulted from the technique prolong the tooth
lifespan and limits the necessity of endodontic
interventions with possible need of using
dental handpieces.

GIC restorations of class II cavities
are also supported by the literature. They
present adequate success rates, while only
the esthetic parameters (color match and
marginal discoloration) are reported to differ
after ten years follow-up [34,35]. Moreover,
some studies concluded that GIC restorations
presented low microleakage level regardless
the GIC composition, if conventional or resin-
modified [36,37], added to the fact GIC favors
the remineralization of adjacent tissues as a
result of the release of fluoride. It is important
to emphasize that, regardless the material
used, the operator needs to perform the correct
proportion, manipulation and insertion of the
material in the cavity. The manufacturer’s
recommendations should be followed to
obtain a GIC with the proper properties and

consequently high longevity.

Otherquestionsinvolving GICaretheneed
to use a mixing device under the mechanical
manipulation @ and  photopolymerization
process, once in each of those steps the
operator needs to use a different equipments
and need to follow the disinfection protocol to
avoid cross contamination.

Finally, it is indicated the operator
detects, during the clinical examination,
initial injuries through an accurate diagnosis.
The caries activity and risk assessment should
be verified in order to avoid the occurrence of
new caries lesions [33]. Fluoride application
for remineralization of initial lesions and
reinforcement of oral hygiene should be
provided. If necessary, sealing of small cavities
involving dentin may be indicated [32,33].

Fractures and restorations in anterior
teeth

Restorations in anterior tooth should
be performed when a fracture of restoration
or trauma occur, since these situations
characterize an urgent procedure according to
American Dental Association guidelines. The
dental health and function should be restored,
as well as the esthetic condition.

It is very important to consider
simplified techniques to restore anterior
teeth, in order to avoid aerosol formation and
to limit the appointment time, as previously
reported. For this procedure, the placement
of bevel on enamel margins is conventionally
required to enhance esthetics in restoration
[38]. Nevertheless, with the aim to reduce the
aerosol suspension and considering the main
reason to perform a bevel, this restorative
step could be avoided at this moment. The
adhesive properties of actual materials are
well reported with sufficient basis to provide
proper adhesion [38,39]. Another important
point to be highlighted is the choice of the
adhesive system. For shorter clinical steps and
to simplify the bonding procedure, a self-etch
adhesive system seems to be more appropriate,
as it presents lower technical sensitivity [40]
and satisfactory clinical performance [41].

Techniques are available to restore
anterior teeth with resin composites [42].
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When the monochromatic layering is adopted,
a single resin composite body shade is used
with the great advantage of saving time. A
satisfactory esthetic with this procedure can be
achieved with adequate natural aspect [43].
At the end of restoration, the occlusal contacts
need to be properly evaluated, avoiding future
complication in this pandemic moment. It is
important to guide the patient regarding habits
that could generate a restoration fracture.

Simplified restorative technique

In pandemic context, the choice for
urgent treatments should consider alternatives
with simplified techniques. The elimination
of steps, time reduction and use of less
instrumental might contribute to the decrease
of COVID-19 dissemination. It is important to
highlight that simplified restorative protocols
are well consolidated in dental literature.
Between them, it is worth to mention some
approaches about adhesive strategies, resin
composite type, polishing procedures, GIC,
radiographic exams evaluation and preventive
treatment.

Self-etch adhesive systems can be used
with a simplified application without the acid
etching step [44]. One-step self-etch adhesive
strategy associates the etching, priming
and bonding in one procedure. It contains
acidic functional monomers, hydrophilic and
hydrophobic monomers, water and organic
solvents into a single product [40]. With the
presence of acidic monomers and the need of
smear layer maintenance, the acid conditioning
step is eliminated. This protocol reduces
aerosol formation, as it is not necessary to
rinse the dental surface after the phosphoric
acid application, reducing the session time
and the contact with other instruments.

For anterior teeth requiring restorative
treatment, the use of body shaded resin
might be a good alternative to optimize the
procedure. These resin composites present an
intermediate opacity, and thus it is possible
to restore cavities with only one type of resin
[45,43]. This makes the procedure faster and
more practical, and it is not necessary to use
and touch many materials.

After performing the restoration, the

finishing and polishing steps also require care
and should be simplified. More specifically,
the reduced-step systems, that are the
combination of the finishing and polishing
procedures in one or two steps, are the best
choices, as they present satisfactory results
[46]. Once more, the elimination of steps
and the use of fewer materials help for the
decrease of virus contagion.

For the use of GIC in ART for final or
temporary restorations in posterior teeth, the
choice for chemically cured materials could
simplify the procedure, due to as there is no
need of to use LED-curing light equipments
use. It Those steps avoids the contact with
other equipments during clinical procedures
and prevents contamination with patient
saliva.

Although it is not possible to avoid
urgent situations in Restorative Dentistry,
some dental problems could be prevented
with the adequate guidance of professionals.
Patients not under urgent situations can be
monitored and guided by professionals with
telephone assistance or using communication
apps, for example. The aims are to alert the
importance of care with oral hygiene, healthy
habits and adequate diet during this period.
It can prevent urgent situations and avoid the
displacement of the dental team and of patient
to dental office.

Radiographs

Another concern dentists should be
aware during this period is the need for
intra-oral radiographic examinations. While
performing this examination, all care must be
taken to avoid contamination, through contact
with saliva, of objects like: x-ray apparatus,
lead apron, radiographic sensor or film, film
holders, and development booth [47-49].

The film and/or sensor should preferably
be protected with a plastic or disposable
latex cover [47,49]. After the x-ray take,
non-sterilizable intraoral devices for digital
radiography and conventional radiographic
films require rigorous decontamination after
use, since both the digital radiography sensor
and the radiographic film have direct contact
with the patient’s saliva [47].
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The dentist should preferably wear
disposable gloves when making dental
radiographs, aiming not to touch the equipment
with the glove contaminated by handling the
film in the patient’s mouth [48]. It is also
recommended to protect the X-ray equipment
with plastic that can be disposed after the
use [48]. In addition, the professional must
thoroughly clean the hands before and after
the examination, as a possible contamination
may happen when touching the outside of the
gloves when putting on and removing them
[48].

In this context, during this period, extra-
oral radiographs (panoramic radiography),
even though they are not the first choice for
many procedures in Restorative Dentistry, they
can assist the diagnosis and the therapeutic
decision with less chance of risk.

Pediatric patients

The control of COVID-19 spread is also
a responsibility of professionals who must
carry out emergencies and urgent dental care,
postponing elective procedures to minimize
the contamination risk. The transmission of
infection from dental procedures needs to be
considered not only for vulnerable adults but
also for children. Considering the pediatric
dentistry, parents should also be included in
the infection control practices. According to
American Academy of Pediatric Dentistry [50],
itis recommended that only one guardian must
accompany the child and with the proper use
of a mask. Additionally, whenever possible,
the physical behavior guidance should be
postponed.

The early childhood caries is a common
disease that affects around 60-90% of children
in the primary dentition in developing
countries [51]. Urgency procedures related
to this condition may occur in scenarios of
pain or sepsis, if no intervention is performed
[52]. The restorative treatment must be
optimized, aiming to reduce the steps of the
restorative procedure and number of patient’s
visit for dental appointments. The ART is the
most indicated technique to be performed in
posterior teeth since it minimizes the aerosol
formation [30]. Considering the quality of life,
pediatric dentists have the responsibility to

guide the families about feeding information
aiming to strengthen the immune system and
prevent dental caries [53]. The professionals
have the option to guide and monitor the
families of their pediatric patients regarding
the eating habits and to motivate the
maintenance of oral hygiene thorough video
calling apps, as it seems to be an effective
way to prevent others dental complications.
Additionally, it is important to emphasize to
parents that just dental emergencies, as pain,
infection or trauma, must be treated.

Disinfection and sterilization

procedures

Not only the procedures have to be
involved in this contamination control, but
also the clinical sanitization is an important
factor that contributes for patients and dental
team care. Different protocols of disinfection
are adopted, according to the type of surface
that can be disinfected or sterilized [12]. In
this pandemic moment, an effective broad
spectrum of microbicide activity cleaning
and disinfection practices prevent cross-
contamination, since the virus persists on
metal, glass or plastic surfaces around 9 days,
considering a room temperature [13].

The surfaces are categorized into
three groups according to the degree of
contamination: critical, semi-critical and
noncritical [12,54]. The first group, critical
surfaces, involved objects that must be
sterilized since they present a high risk of
infection transmission. The objects presenting
heat-sensitive characteristics, a sterilizing
chemical liquid is an important option to be
used or ethylene oxide or hydrogen peroxide
gas are other options. The disadvantage of the
chemical liquid is that after the sterilization
process, the object should be submitted to a
rinsing with water, and then, this method has
to be considered when the other sterilizing
options are impossible to be performed [54].

Semi-critical surfaces contact mucous
membrane or nonintact skin, and for those
objects, a high-level disinfection is required.
The most common solutions chosen for these
objects are hydrogen peroxide, glutaraldehyde,
peracetic acid, and phenol solutions [12].
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Furniture, floors, door handles, chairs,
desks, and bathroom present surfaces
considered noncritical items of the dental office,
since they do not contact mucous membrane
or nonintact skin. Nevertheless, these objects
contribute to a contamination through contact
by hand between patients and dental team. It
is recommended that the noncritical surface
should be cleaned using water and detergent,
followed by the application of a hospital-
level disinfectant, as this combination shows
satisfactory effectiveness [13, 14]. The most
indicated hospital-level disinfectant is 0.05%
sodium hypochlorite solution, according to
World Health Organization. This solution
should be applied on the floor and after each
appointment.

Considering small surfaces, 70% ethanol
solution should be used. It is available in the
market the “ready to use” disinfectant wipes
impregnated with alcoholic solution or other
chemical products (chlorine, peroxygens, and
quartenary ammonium compounds) [55]. The
advantage is to facilitate the cleaning process
on small surfaces, decreasing the possibility of
inhalation. Nevertheless, there is no consensus
in the literature regarding this effectiveness,
since some solutions can evaporate from
the wipe and the biocide activity could
be compromised [55]. The exposure time
required for these solutions to act is at least
60s or longer [54]. Moreover, items present in
the waiting rooms such as toys, magazine and
books should be removed. In the waiting room,
alcohol-based hand rub with 70% alcohol at
entrances should be offered for patients.

In between patients, the personal
protective equipment (operator and patients)
as protective eyewear of face shields should
be cleaned with soap and water. Handpieces,
dental x-ray equipment, dental chair should
follow the cleaning recommendations
provided by manufacturers. After the dental
debris removal, the handpiece needs to be
submitted to heat sterilization after each
patient. Handpiece devices include high-
speed, low speed, endodontic, electric and
surgical handpiece. It is very important to
consider that if any dental handpiece cannot
be submitted to heat sterilization, it must not

be used in the dental procedure, according to
Centers for Disease Control and Prevention
[22]. Additionally, although there is no
standardized time interval between patients
dental treatment, it is important to consider
that the virus maintaining its viability in
the air at least for 3 h [26] when aerosol is
generated. This time should be considered
in the patient appointments with a cleaning
schedule to maintain an effective disinfection
procedure in the dental office. Moreover, the
proper cleaning guidance for both dental staff
and patients will contribute to the effective
controlling of COVID-19 contamination.

Conclusions and perspectives

The practice of dentistry during the
COVID-19 pandemic, besides biosafety
measures especially related to aerosol and
the spacing between patients, indicates the
use of simplified procedures that are based on
the concept of minimally invasive dentistry.
Perhaps, this need is an opportunity for a
paradigm shift within dentistry with the
adoption of more biological techniques,
even after the pandemic has passed. The
gap between science and practice, especially
regarding the procedures proposed here, as
ART and selective caries removal, have been
discussed for some time.

Dentistry has always been grounded and
focused on hygiene and cross-contamination
control procedures to ensure safety to the
patients and professionals. The emergence of
other viruses in the past, such as the Human
Immunodeficience Virus (HIV) has changed
our hygiene and sterilization routines. And
the same is happening now, with care under
intensified biosafety. The support of science is
essential until there is a return to normality.
Research is being carried out to clarify what
needs to be improved in clinical care to ensure
safety for everybody. The attitudes mentioned
here aim to contribute to this safe operation.
However, for sure, the improvement of biosafety
will be permanently incorporated into routine
procedures. In case biosafety measures are still
neglected by professionals, conscious patients
could set this condition as a prerequisite for
selecting their health care providers.
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