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Abstract
Due to a high risk of the transmission of severe acute respiratory syndrome coronavirus 2 (SARS‑CoV‑2) 
during dental work, the coronavirus disease 2019 (COVID‑19) pandemic has had a considerable influence 
on the functioning of dental clinics. The elevated risk of transmission is related to the production of aerosol 
containing secretions from the upper respiratory tract that is produced during dental procedures. 

The purpose of this narrative review was to present the current knowledge concerning COVID‑19 and to 
propose methods for reducing the spread of  the virus. Dental staff should follow the current guidelines 
and ensure safety at work through the use of personal protective equipment (PPE), including FFP2/FFP3 
filter masks, the implementation of  the screening protocols and telephone consultations as well as the 
appropriate preparation of dental practices and patient waiting areas. In addition, it is essential to reduce 
the number of  people simultaneously occupying one building by effectively planning visiting times or 
discouraging patients from accompanied visits. Procedures that may contribute to production of the aerosol 
should also be limited.
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Introduction
The coronavirus disease 2019 (COVID‑19) pandemic 

was officially declared by the World Health Organiza‑
tion (WHO) on March 11, 2020.1 No previous epidemics, 
including those caused by coronaviruses such as severe 
acute respiratory syndrome coronavirus 1 (SARS‑CoV‑1) 
or Middle East respiratory syndrome coronavirus (MERS-
CoV), have had such a wide-ranging impact on the econ‑
omy, and on the functioning of dental clinics and other 
healthcare facilities.

The SARS‑CoV‑2 virus has been the subject of  many 
studies and, to this day, we do not know the long-term 
effects of the infection, which appear to be very diverse.2 
According to WHO reports, the most common symp‑
toms of infection are increased body temperature, fatigue 
and a  dry cough. Less often, there are instances of  loss 
of  taste and/or smell, nasal congestion, conjunctivitis 
manifested by the redness of  the eyes, muscle and joint 
pain, sore throat, headache, skin rash, diarrhea, nausea 
and vomiting, chills, and dizziness. Patients with a severe 
COVID‑19 infection may also experience confusion, the 
loss of  appetite, or persistent chest pain or tightness.3 
Studies have shown that the severity of the disease and the 
risk of mortality are influenced by the patient’s age (over 
65 years), the presence of pre-existing diseases and obesi‑
ty.2,4–8 Coronavirus disease 2019 can also affect the whole 
body, including the parameters of the coagulation system. 
For example, studies have outlined the possible appear‑
ance of  disseminated intravascular coagulation (DIC), 
even in patients with a  congenital hemorrhagic diathe‑
sis.10 Laboratory studies of  patients with SARS‑CoV‑2 
infection have shown an  increase in prothrombin time, 
a  decrease in platelet counts, an  elevation in fibrinogen 
levels, a rise in D-dimer levels, and increases in both co‑
agulation factor VIII and von Willebrand factor.8,11–14

A special role in the transmission of  SARS‑CoV‑2 is 
played by the aerosol produced during dental procedures, 
containing secretions from the upper respiratory tract. 
The virus itself can be transmitted by both symptomat‑
ic and asymptomatic individuals.15 Due to the character 
of dental work, dental clinics can be a place of a high risk 
of the transmission of the virus. The following review is 
narrative in nature, and aims to present information on 
viral transmission in dental clinics and to summarize the 
guidelines for dental treatment during the COVID‑19 
pandemic.

Material and methods
The criteria for the inclusion of studies and articles in 

the present review are listed below. The review has a nar‑
rative structure; it was conducted by 4 researchers and 
is limited to studies related to oral hygiene, dental care, 
the SARS‑CoV‑2 virus, and the functioning of dental clin‑

ics in the era of the SARS‑CoV‑2 pandemic. The studies 
included in the analysis concerned guidelines, recom‑
mendations, case reports, and academic work, regardless 
of the original language, year and status of the publication, 
as long as there was sufficient evidence provided and the 
studies were related to the subject. The PubMed/MED‑
LINE database was used to obtain information from the 
National Library of Medicine (NLM) based on 2 search 
strategies. One strategy used Medical Subject Headings 
(MeSH), whereas the other one referred to the keywords 
in the text. The search involved items published up to 
November 21, 2020. When a  more directed search was 
needed, related articles were evaluated. Recommenda‑
tions from international organizations, such as WHO, the 
Polish Dental Society (PTS), the American Dental Asso‑
ciation (ADA), the Royal College of Surgeons of England, 
the World Federation of  Hemophilia (WFH), and the 
Centers for Disease Control and Prevention (CDC), were 
also examined. In addition, the bibliographic references in 
all of the searched reviews and studies were screened for 
additional research reports. Due to the limited number 
of original articles, and the lack of randomized and quasi-
randomized studies published in this field prior to the end 
date of the search process, the results were presented in 
the form of a narrative review. The aim was to compile 
studies, guidelines and case reports, and make it easier 
for dentists to perform procedures and work in the rap‑
idly changing epidemiological situation. Systematic pre‑
sentation of all data is necessary due to the ongoing CO‑
VID‑19 pandemic and the risk of the transmission of the 
virus during dental treatment. Eventually, 40 articles and 
8 websites were included.

Discussion
The SARS‑CoV‑2 pandemic has had a great impact on 

access to dental care and on dental services.16,17 Accord‑
ing to a study conducted at the Medical University of Sile‑
sia in Katowice, Poland, during the government lockdown 
in the spring of  2020, as many as 71.2% of  dentists de‑
cided to suspend clinical practice.16 The main reasons for 
the cessation of work were insufficient access to personal 
protective equipment (PPE) and subjective feelings about 
COVID‑19, including a sense of anxiety and uncertainty. 
In addition, a decrease in the number of patients in dental 
clinics was observed as compared to the period before the 
pandemic was announced.16 Reducing the number of fol‑
low-up visits and the postponements of  the scheduled 
treatment can have a  sizable impact on the oral health 
of the population, thus contributing to an increase in the 
number of patients with acute periapical tissue inflamma‑
tion, abscesses or acute pulp inflammation.17,18

Scientific research confirms that there is a  high risk 
of virus transmission in dental clinics.7,16,19 This is related 
to the performance of  numerous procedures leading to 
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the formation of  aerosol that contains microorganisms, 
drops of  saliva, blood, water, and other contaminants.20 
In addition, close contact between the dentist and the pa‑
tient promotes the transmission of potential infection and 
causes dental staff to be a source of cross-transmission.21 
National and international organizations, such as ADA, 
the Royal College of Surgeons of England, CDC, and PTS, 
are monitoring and evaluating the spread of the virus on 
an ongoing basis as well as constantly providing recom‑
mendations and guidelines on the functioning of dental 
practices. According to the current epidemiological situa‑
tion, it is important to monitor and adapt dental clinics to 
the latest guidelines.

Many international associations state that the primary 
way to reduce the risk of the transmission of the virus is 
through the use of  PPE. Surgical masks do not provide 
full protection against the inhalation of infectious agents, 
but constitute a  barrier between mucous membranes 
and the sprayed drops.20 The best respiratory protection 
would be the use of masks with a filter. These are marked 
with symbols N95, N99 and N100 according to American 
standards, or FFP1, FFP2 and FFP3 according to Europe‑
an classifications. The quality of a filter marked with the 
N95 standard is assumed to be nearly equal to that of a fil‑
ter marked with the European symbol FFP2.21 Based on 
the analysis of  scientific studies and recommendations, 
authors encourage the use of  masks of  at least N95 or 
FFP2 standard. In the case of  a  mask with an  exhaust 
valve, an additional mask is needed to cover the valve.20 
Researchers also point out that fabric face guards do not 
constitute individual protection.20 Additionally, glasses/
face shields and medical clothing are also advised as part 
of PPE, and it is suggested to use a long-sleeved cover un‑
der the gloves to protect the forearms.21

It should be noted that SARS‑CoV‑2 can persist on 
surfaces such as stainless steel or plastic and can remain 
infectious for up to 3 days at room temperature.22 There‑
fore, frequent surface and air disinfection is of vital im‑
portance in preventing infection. Items in the waiting 
room that are not suitable for regular cleaning and ster‑
ilization, such as magazines or toys, should be removed 
from the room.20,23 For coronaviruses, it is preferable to 
use a product containing 62–71% ethanol, 0.1% sodium 
hypochlorite or 0.5% hydrogen peroxide for 1 min.24 Hand 
hygiene should be carried out with soap and water, fol‑
lowed by the application of a product containing 70–90% 
alcohol.21 Hand sanitizers, together with instructions for 
use, should also be provided to patients before entering 
a medical room.20 Air disinfection also plays an essential 
role in the fight against the pandemic. An interesting so‑
lution seems to be the use of ozone equipment in dental 
offices between visits or in the waiting room after work. 
Plasma devices may also be used, as they are character‑
ized by a  high level of  disinfection capability.21 Modern 
technologies can also be helpful in reducing the number 
of bacteria, viruses and fungi on flat surfaces. High effica‑

cy has been demonstrated with the use of hydrogen per‑
oxide fumigation.21 Depending on the financial capacity 
of the clinic, dentists should consider the daily use of dis‑
infection devices. It is crucial to follow the recommenda‑
tions of the device manufacturers, and it should be noted 
that some methods of disinfection can affect the quality 
and durability of various items in dental clinics. In addi‑
tion, the specific methods may vary, for instance, in the 
time of room ventilation or the length of the disinfection 
process. When ultraviolet (UV) lamps are applied, surface 
disinfection occurs 8 h after switching the device on and 
it is recommended to leave the room during this time.25 
A shorter operating time is needed for ozone generators; 
depending on the room size, ozone disinfection takes 
an average of 4–5 h. However, it is essential not to apply 
other disinfection equipment, including UV lamps, at the 
same time.25 The main disadvantages of ozone generators 
are the possibility of causing damage and discoloration to 
plastic or rubber components as well as the inadequate se‑
lection of the ozone dose for the room size.25 When ozone 
disinfection is completed, it is recommended to ventilate 
dental offices and avoid entering the rooms for up to 2 h 
after the process.25 Significantly shorter ventilation times 
(30 min on average) and disinfection times (about 10 min) 
are possible with fumigators.25

Until the end of the acute phase of the pandemic, recom‑
mendations also include the admission of only urgent pa‑
tients to the dentist’s office.26 In any case, it is necessary to 
assess the risk associated with the postponement of treat‑
ment and the risk associated with the possible transmis‑
sion of  the virus.20 It is suggested to consider providing 
telephone consultations, and the possibility of preparing 
electronic consents and prescriptions. Additionally, tele‑
phone consultations should be recorded in the patient’s 
medical records.27 According to a study published in April 
2020 by WHO, concerning the use of analgesics, there is 
no evidence to indicate any influence of  non-steroidal 
anti-inflammatory drugs (NSAIDs) on the occurrence 
of  serious adverse events, long-term survival or quality 
of life of patients with confirmed COVID‑19.28 The pre‑
vious WHO statement, prior to this study, discouraged 
the use of NSAIDs in this group of patients. However, it 
should be noted that there are particular diseases where 
these drugs are contraindicated. It refers to patients with 
congenital hemorrhagic diathesis, as NSAIDs affect plate‑
let aggregation.29 In such conditions, the approved anal‑
gesic is paracetamol (acetaminophen) at a  dose not ex‑
ceeding 60 mg/kg/day or 3 mg/day. The American Dental 
Association issued recommendations to help determine 
what constitutes an emergency case.30 This classification 
system, based on the time required to intervene, divides 
emergency situations into 3 categories (Table  1). Other 
kinds of dental treatment that are not listed in the table, 
such as preventive or hygienic procedures, are regarded 
routine treatment that can be delayed. Numerous publi‑
cations recommend that the appointment at the doctor’s 
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office should be made by telephone in order to verify the 
reasons for a visit and to apply a screening protocol.20,23 
The authors of this article support this opinion and state 
that the selection of  patients by phone may also enable 
the gathering of detailed information on dental problems 
and oral health. On the basis of personal experience and 
the recommendations of international societies, it is sug‑
gested to obtain any information regarding the patient’s 
close contacts with any persons tested positive for COV‑
ID‑19 or being under quarantine. Moreover, it is advisable 
to collect information regarding the presence of  symp‑
toms suggestive of respiratory infections (cough, elevated 
body temperature, shortness of breath) or travel abroad 
to high-risk areas.7,15,19,21,27,31 Of note, the confirmation 
of a negative test result for SARS‑CoV‑2 does not relieve 
medical personnel of extreme caution and PPE should be 
applied in all cases. Patients with confirmed COVID‑19 
should be referred to a  treatment center designated for 
receiving patients from this group17,31 or, if possible, it is 
recommended to postpone dental treatment until isola‑
tion or quarantine is completed.20 Furthermore, it is im‑
portant to adequately space appointments to allow time 
for full cleaning and disinfection after dental surgery,21 
and to minimize the number of  patients in the waiting 
room.20,23 In addition, it is suggested to place the seats in 
the lobby in such a way as to maintain the recommended 
social distance between individuals.20 This will not only 
decrease the risk of viral transmission, but may also have 
a  positive impact on the patients’ sense of  safety, as it 
has been shown that the highest risk of the transmission 
of  COVID‑19 infection is associated with close contact 
with another patient.32

In order to minimize the risk of the transmission of the 
virus in the dental clinic, the patient should be asked to 
attend alone or only with a person necessary to carry out 

the visit,20,23 such as a legal guardian in the case of a child 
or an  incapacitated person. The patient should be in‑
formed that, when entering a medical institution and dur‑
ing screening, both he/she and any accompanying person 
are obliged to wear a mask that covers the mouth and the 
nose.20,23 It is the responsibility of the healthcare profes‑
sional to ensure that each entering person complies with 
the recommendations and to conduct a test for symptoms 
(including the measurement of  body temperature) con‑
sistent with SARS‑CoV‑2 infection.20,23 It is important to 
document the lack of symptoms and, in the case of ele‑
vated body temperature with the absence of other general 
symptoms associated with COVID‑19, to draw attention 
to any possible association with a dental diagnosis.20

In the dental clinic, before examination, the patient 
should be instructed to rinse their mouth for a minimum 
of 30 s with a disinfectant-based preparation. The pro‑
posed solutions are 0.2% chlorhexidine, 2% Listerine®, 
2% iodine povidone, or 0.5–1% hydrogen peroxide.7,21,31 
In addition, to eliminate viruses, it is advised to consider 
the use of modern technologies, such as the ozone ther‑
apy or the laser therapy. The neodymium-doped yttrium 
aluminum garnet (Nd:YAG) laser (1,064  nm) has been 
shown to have an antibacterial effect that is dependent 
on the thermal warming of  the bacterial environment 
and local heating inside pathogens.33 These properties 
are used in dentistry primarily in the sterilization and 
disinfection of root canals. In addition, the Nd:YAG laser 
is the most recommended laser in endodontics. Studies 
show that the application of  the Nd:YAG laser reduces 
the number of  Enterococcus faecalis and Escheria coli 
bacteria by 99.92%.33 During this particular laser thera‑
py, it is important to use a fiberglass tip with a diameter 
of approx. 200 μm, placed about 1–2 mm from the apex. 
The tip should be moved toward the crown with circu‑

Table 1. Modified dental emergency classification by the American Dental Association (ADA)31

Classification 
of emergencies

Purpose  
of the intervention Symptoms

Dental 
emergencies

immediate  
treatment

–	 uncontrolled bleeding
–	 cellulitis/diffuse soft tissue bacterial infection with intraoral or extraoral swelling that potentially compromises 

the patient’s airway
–	 trauma involving facial bones, potentially compromising the patient’s airway

Urgent  
dental care

relieving severe pain, 
reducing  

the risk of infection 
and reducing 
the burden on 

hospital emergency 
departments

–	 severe dental pain from pulpal inflammation
–	 pericoronitis or third-molar pain
–	 surgical post-operative osteitis, dry socket dressing changes
–	 abscess
–	 localized bacterial infection resulting in localized pain and swelling
–	 tooth fracture resulting in pain or causing soft tissue trauma
–	 dental trauma with avulsion/luxation
–	 dental treatment required prior to critical medical procedures
–	 final crown/bridge cementation if the temporary restoration is lost, broken or causing gingival irritation
–	 biopsy

Other urgent 
dental care

–

–	 extensive dental caries or defective restorations causing pain
–	 suture removal
–	 denture adjustment in radiation/oncology patients
–	 denture adjustment or repairs when the masticatory function is impeded
–	 replacing temporary fillings in endodontic access openings in patients experiencing pain
–	 snipping or adjustment of an orthodontic wire or appliances piercing or ulcerating the oral mucosa
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lar and gradual movements. The laser is used 4 times 
for 5–10  s with 20-second breaks. Safe parameters for 
the Nd:YAG laser are 100  mJ, 15  Hz and 1.5  W.33 An‑
other method for tissue disinfection in the mouth is the 
ozone therapy in the form of ozonated water or oil.34 The 
use of ozone water reduces the number of Streptococcus 
mutans bacteria in the plaque, and thus contributes to 
the prevention of the progression of caries.34 Moreover, 
ozone can also be used as an additional therapy to dis‑
infect root canals and treat gingivitis, periodontitis, or 
even osteonecrosis.34

The SARS‑CoV‑2 virus has been identified in the air‑
way,35 saliva36 and gastrointestinal tract.36,37 For this rea‑
son, it is not recommended to take intraoral X-rays,7,30 as 
it can provoke a gag reflex or increase salivation. If a ra‑
diological diagnosis is required, extraoral imaging, such 
as pantomographic X-ray or cone-beam computed to‑
mography (CBCT), is preferred. It is permissible to take 
an  intraoral photograph, but the dentist should choose 
bitewing radiography. If the doctor decides to take a den‑
tal photograph without a  positioner, the patient should 
disinfect their hands before holding the X-ray film.21 If 
a positioner is used, it must be sterilized after each use.21 
When taking intraoral photographs, it is suggested to use 
a  double cover on the radiological sensor to reduce the 
risk of  contamination.15 Avoiding small-format pictures 
refers primarily to patients with confirmed SARS‑CoV‑2 
virus infection.38 In such cases, intraoral radiograms 
should be used in patients who cooperate and can breathe 
well through the nose. In order to control the risk of the 
transmission of the virus, the patient should be informed 
of  a  possible gag reflex and asked about previous prob‑
lems with taking an intraoral photograph.38

Patients who report to dental clinics during a pandemic 
are primarily patients in pain. Additionally, patients with 
concomitant diseases deserve special attention. In situ‑
ations where urgent intervention is necessary, patients 
with congenital hemorrhagic disorders are particularly 
difficult cases, as a pre-treatment consultation with a he‑
matologist is often necessary. Extraction is a  procedure 
involving the risk of delayed or prolonged bleeding.39–41 
In this case, it should be remembered that an  alterna‑
tive is endodontic treatment.42 During such a procedure, 
it is essential to use an apex locator and to be especially 
aware of work duration times.42 This can prevent possible 
bleeding from periodontal fibers. The proposed dressing 
used between visits is calcium hydroxide, which has dry‑
ing properties.42,43 In the presence of residual vital pulp in 
the bleeding canal, the rinsing protocol should be supple‑
mented with sodium hypochlorite solution.39,40 Proce‑
dures requiring extreme caution and the supplementation 
of  the missing factor are mandibular nerve block  anes‑
thesia and infiltration anesthesia from the lingual side.43,44 
Intrapulpal, interdental or infiltration anesthesia from the 
buccal side and mental nerve block anesthesia can be con‑
sidered safe.45

The scheduled visits, such as prosthetic and orthodon‑
tic treatment, should be postponed until the end of  the 
acute phase of  the pandemic.26 In order to resist the 
transmission of the virus, it is recommended to use rub‑
ber dams7,15,23,31 and to apply dental suction23 whenever 
possible. Authors recommend paying attention to the 
type of suction device, as this directly contributes to the 
amount of aerosol formed in the doctor’s office. Obtain‑
ing the smallest possible amount of aerosol in the environ‑
ment requires the use of efficacious suction equipment.46 
During some procedures, such as the removal of calculus, 
it is worth considering to replace mechanical tools with 
hand instruments.23 When working with children, the use 
of atraumatic or minimally invasive procedures should be 
considered.47 An interesting alternative to the traditional 
cleaning of a dental cavity with rotary tools is a laser. Au‑
thors suggest, particularly in the time of  the pandemic, 
that laser application may be of  particular importance. 
While using the Er:YAG laser with the H14 handle (Light‑
Walker; Fotona, Ljubljana, Slovenia), with the parameters 
set at 300 mJ energy, 20 Hz frequency and 6 W power, and 
water/air coolant 6/4, less aerosol is produced as com‑
pared to the traditional tooth preparation procedures.46 
In order to minimize the risk of vomiting during impres‑
sion-taking procedures, and thus to reduce the transmis‑
sion of SARS‑CoV‑2, it is suggested to carefully adjust the 
proper dental tray before taking the impression,19,48 to 
avoid the use of products of excessively fluid consisten‑
cy21 and to ensure the correct position of the patient48; for 
patients with a developed gag reflex, it is advisable to use 
a local anesthetic.48 Special care should be taken if bleed‑
ing in the mouth occurs, as the swallowed or inspired 
blood may cause vomiting or coughing.21 Furthermore, 
the computer-aided design/computer-aided manufactur‑
ing (CAD-CAM) technology is extremely useful today, 
and it can replace traditional impressions in the future.48

Conclusions
The current COVID‑19 pandemic has introduced 

many restrictions at the individual and social level. The 
problem has become global and has posed new health 
and dental challenges. Doctors and dentists are not only 
obliged to pay attention to the general health of  the pa‑
tient, but also to their own safety and protection against 
the SARS‑CoV‑2 virus. Prevention and dental education, 
which help to maintain oral health, should become essen‑
tials, as they minimize the need for dental surgeries and 
reduce the number of emergency procedures. In the case 
of an urgent dental intervention, dentists must follow all 
applicable safety rules to protect themselves, the patient 
and the dental clinic area. It is also suggested to provide 
treatment during a  single dental visit, while taking pre‑
ventive measures to reduce the number of  consecutive 
visits. Moreover, it is also important to conduct a detailed 
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medical and dental interview, and to manage documen‑
tation. Efficacious communication and information flow 
can be very helpful in preparing the right treatment plan. 
Given the current situation, every action should be care‑
fully planned and thought out. Oftentimes, the dentist 
will have to assess the risks associated both with the dis‑
continuation of treatment and with the potential infection 
with the SARS‑CoV‑2 virus. In this way, together we can 
limit the spread of the pandemic. 
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