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Abstract 

The COVID-19 outbreak has led to increasing global concerns about 

infection control. Amid this pandemic, dentistry could be considered one of 

the   high-risk medical sectors for health workers due to the high exposure to 

patients infected with this deadly virus. 

After the decline of the steep prevalence of COVID -19 cases, the dental 

associations have allowed dental offices to reopen under special 

circumstances by taking the necessary precautions and following the 

prescribed guidelines to keep both the dentists and their patients safe and 

healthy during the treatment.  

The aim of this review is to present a policy to manage and facilitate the 

dental procedures in the dental practice routine amid coronavirus by 

focusing on the patients' risk level in order to keep the possibility of 

COVID-19 transmission to a minimum.  
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Introduction 

Chinese virologists in Wuhan discovered a 

new virus belonging to the coronavirus family 

in December 2019. The virus was named 

SARS-CoV-2 and is a causative agent of 

COVID-19 disease, which can cause severe 

acute respiratory syndrome leading to many 

illnesses and death globally, and has thus 

become a pandemic. However, most people 

infected with this virus have had mild to 

moderate respiratory manifestations. Still, 

older people and those with chronic medical 

problems like obesity, diabetes, 

cardiovascular disease, chronic respiratory 

disease, patients receiving chemotherapy, etc., 

have severe manifestations with poor 

outcomes. Since there is no curative medicine 

and yet there is not complete performing 

vaccination to prevent the disease, 

understanding preventive measures is the best 

way to prevent the transmission of COVID-19 

disease. Expelled droplets through coughing, 

sneezing, and, to some extent, speaking and 

touching surfaces contaminated with these 

infectious droplets could infect people with 

the SARS-CoV-2 virus. Health care providers 

are on the front line of the coronavirus 

pandemic and, therefore, could be easily 

affected. Dental procedures produce aerosols 

and spreading saliva droplets. These contents 

may be inhaled or come into contact with skin 

or mucous membranes or lodge on clinical 

surfaces and equipment and infect the dental 

team (1). Accordingly, having knowledge and 

information about the preventive measures is 

vital in reducing the likelihood of 

transmission among the dental teams and their 

patients. COVID-19 has caused different 

responses, and symptoms worldwide, which 

has complicated the health care system's 

problem, so homogeneous and global 

cooperation is required to deal with this 

pandemic (1, 2). This evidence-based study 

tries to a better understanding of COVID-19 

and its infection control protocols for dental 

professions and their practice areas. 

Infection control protocols address ways to 

prevent the spread of disease and protect 

dental professions and patients during 

pandemics. Doing practices according to 

these guidelines minimize the risk of infection 

and could help diminish the pandemic in the 

long term. 

The primary and most crucial transmission 

mode for COVID-19 is through close physical 

contact from person-to-person via mucus 

secretion of patients' mouth, nose, or eyes or 

directly by inhalation of droplets aerosols. 

Droplet transmission occurs when a person is 

in close contact (within 1.5 meters) with 

someone who has respiratory symptoms 

(coughing, sneezing). Both symptomatic and 

asymptomatic patients may be a significant 

source of SARS-Cov 2 transmission (3).  

Based on data from lab studies on COVID-19 

and similar respiratory diseases, a person can 

get COVID-19 by touching a surface or object 

contaminated with the virus and then touching 

one's mouth, nose, or, in some rare cases, 

eyes. However, these are not the primary 

ways through which the infection could 

spread (4). COVID-19 likely spreads by an 

airborne route through aerosols produced 

during medical procedures (5). Airborne 
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transmission as a form of aerosols or fomite is 

different from droplet transmission. It refers 

to the presence of viruses within droplet 

nuclei, which are generally considered 

particles < 5 µm in diameter that can remain 

in the air for an extended period and 

transmitted to others over distances higher 

than 1 meter. In the context of COVID-19, the 

airborne transmission may be possible in 

specific circumstances and settings in which 

procedures or supportive treatments that 

generate aerosols are performed (6, 7). 

The incubation period of COVID-19 may 

vary from 1 to 14 days, and it reported that an 

asymptomatic patient could spread the virus 

(8-10). On a virus culture media, live viruses 

were shown  in salivary content of infected 

patients by To et al. (6). 

Dentists and their patients are always at risk 

of infections by bacteria and viruses present 

in the oral cavity and respiratory tract, and 

COVID-19 disease is an excellent threat for 

dentists due to face-to-face exposure to saliva, 

blood, and other body fluids. The risk  may be 

increase by using sharp instruments, and 

pathogenic microorganisms can also be 

suspended in the air for an extended period 

that may be inhaled by dental professions 

(11). When people cough, sneeze or even 

speak at a close distance, they may propel 

small liquids droplets and spray aerosols from 

their nose or mouth, which may contain the 

virus and, consequently, infect the dental 

professions. For these reasons, environmental 

risk assessments, despite putting some 

restrictions on dental practice, could give us a 

better understanding of each level of dental 

procedures (12-15). 

The present article aims marking essential 

needs and considerations for necessary oral 

health services to protect patients and the 

staffs working indoor  private or public health 

centers in the outbreak of COVID-19. 

Airborne spread 

Many studies have proved the airborne spread 

of the novel coronavirus (16-18). The 

majority of dental procedures could produce 

aerosol and droplets likely to contain the 

coronavirus (16, 19).  The large saliva and 

even blood containing droplets and aerosols 

generated by dental practices is the most 

important concern in dental clinics and 

hospitals in the spread of COVID-19 (13). 

Besides the patient coughing or sneezing, 

some of the dental instruments like high-

speed hand-pieces run by force of high-speed 

air, which rotates the turbine and spray water 

in the patient's oral cavity, could worsen the 

conditions. This situation can produce many 

aerosols and droplets mixed with saliva and 

even blood of the infected patients. These 

particles have a proper size to stay in the air 

for a long time enough before they settle 

down on environmental surfaces so they can 

enter the respiratory tracts of the dental staff 

or patients (20). 

Contact spread 

Frequent direct and indirect exposure of 

dental professionals to patients' fluids, 

materials, and contaminated dental 

instruments and environmental surfaces are 

the possible routes for spreading the virus 

(13). For these reasons, the most effective and 

practical strategies have to applied in 

infection control procedures in the daily 

practices of the dental offices. 

Contaminated surface spread 

Various coronavirus family strains can persist 

on surfaces like metal, glass, plastic, etc., and 

remain active for 4 hours up to a few days 

(11, 21). Such contaminated surfaces are a 

potential source of the spread of this virus. It 
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has shown that H.Cov remains infectious for 

2 hours up to 9 days at room temperature and 

can persist more in higher humidity (>50%) 

compared to lower ones (<30%) level (20). 

Thus, keeping dental offices clean and dry 

would decrease the persistence of SARS-

CoV2. (Table 1) 

However, several studies have questioned the 

amount of viral load transmitted from the 

surface to the host, and in fact do not consider 

surface transfer to be as effective as airborne 

transmission (22-24). 

Table 1. Stability of SARS-CoV2 at various conditions 

Based on 

lab temperature/ humidity 65% 

Based on The surfaces 

Temperature 22 °C / humidity 

65% 

Stability of SARS-Cov2 

against on Disinfectants 

Temperature Survival time Surfaces Survival time Disinfectant Survival time 

4°C 14 days Paper / tissue 

paper 

3 hours Diluted bleach 

(1: 49) 

5 mins 

22°C 14 days Wood / cloth 2 days Diluted bleach 

(1: 49) 

5 mins 

37°C 2 days glass 4 days Hand Soap 

solution(1:49) 

15 mins 

56°C 

 

30 mins banknote 4 days Ethanol 70% 5 mins 

70°C 5 mins Stainless steel / 

plastic 

7 days Povidone-

iodine 7.5% 

5 mins 

  Mask, inner layer 7 days Chloroxylenol 

0.05% 

5 mins 

  Mask, outer layer 7 days Chlorhexidine 

0.05% 

5 mins 

    Benzalkonium 

chloride 0.1% 

5 mins 

Note: mins=minutes. 

Infection controls for dental practice:  

Since it is has been proved that aerosols and 

droplets are the main routes of spread for the 

2019-nCov, taking the following steps is 

essential to ensure doing safe dental practices: 

1- Patient evaluation: 

The dental clinic should not accept patients in 

the acute febrile phase of the disease for any 

dental procedures. If dental professionals 

identify an infected person, the case should 

not be treated and should be quarantined and 

reported to the case infection control 

department immediately (25). The waiting 

room of the dental practice or center should 

be sufficiently ventilated. Before the patient's 

entry to the dental chair-side, the patient 

should wear a surgical or face mask and use 

disinfectant gel. Also, the patient temperature 

should measure with a sterile or contact-free 

forehead thermometer, and the following 

questions should ask: 

A) Do you have or experienced fever over the 

past two weeks? 

B) Have you experienced any respiratory 

problems like a cough or difficult breathing 

during the past two weeks?    

C) Have you had any contact with 

documented COVID-19 patients? 

D) Have you had any contact with confirmed 

COVID-19 patients during the past two 

weeks? 
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E) Have you recently participated in any 

gathering, meeting, or close contact with 

unacquainted people? 

If the answer is "yes" to any of the above 

questions, and the patient's body temperature 

is above 37.5°C, the dentist should defer 

treatment for the next 14 days (26-28). 

(Figure 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Illustration of the sequence to be followed to deal with the dental patient during the COVID19 

pandemic 

Dental Patient 

Initial Patient Evaluation 

Evidence of the Symptoms / Signs in Patient 

 

 

 

NO YES 

Patient Evaluation 

* The contaminated patient should wear a 

surgical mask. 

* It's necessary to keep the patient isolated in a 

separated room with a closed door. 

* His/her direct contact with other persons 

(other patients/ staff) should be avoided. 

* The patient must be quarantined 

immediately and reported to the infection 

control department as soon as possible. 

 

Measuring the patient's body temperature using a sterile/ 

contact-free forehead thermometer 

These questions should be asked: 

1) Did you have fever within last 14 days? 

2) Did you have a recent onset of respiratory problems 

such as cough, sneeze, and … within last 14 days? 

3) Did you have any susceptive contact with confined 

COVID-19 infection within last 14 days? 

4) Have you in come into contact with a patient with 

confirmed COVID-19 infection within last 14 days? 

4) Have you recently participate in any gathering/ meeting 

within last 14 days? 

The dentist should determine if the patient is in case of 

any emergent treatment or not 

All of the answers are "NO" 

+ body temp ≥ 37.3°C 

"YES" to at least one of the 

questions + body temp≤ 

37.3°C 

If there is not any emergent treatment, the dentist should 
defer the treatment for at least 14 days. 
 Emergent dental procedures should be done at an special 
dental setting by carefully taking the personal  protective 
measures, using mouth wash before dental cares, rubber 
dam isolation, anti-retraction hand pieces, disinfection of 
clinic setting, management  of airborne and aerosols. 
 

If there is not any emergent 

treatment, the dentist should 

defer the dental procedures for 

at least 14 days. 

The patient should be 

quarantined at home. 
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A patient with the diagnosed symptoms may 

have a positive nasopharyngeal swab on 

reverse transcriptase-polymerase chain 

reaction (RP- PCR) test for the virus genome 

sequences. It is also recommended that 

obtaining at least two negative PCR tests 

repeatedly after resolving the symptoms must 

be needed to confirm covid-19 recovery. (29-

31) 

Unfortunately, there is a numerous false-

negative result for PCR test based on the 

sampling procedures and the technical errors. 

(32) 

Moreover, the antibodies against the SARS-

COV-2 antigens could detect in the serum of 

the covid-19 patients. The seroconversion 

usually appears after three weeks of the 

symptoms' onset. The time for this 

seroconversion is named the window period.  

(33, 34) 

Interpretation of IgG and IgM seroconversion 

change concerning considering PCR test 

results may help evaluate the patients with 

covid-19 (31). (Table 2) 

 

Table 2. Interpretation of the PCR, IgG and IgM results 

Test Result Clinical findings 
PCR IgM IgG 

+ - - The patient may be in the early phase of the window period 

+ + - The patient may be in the early phase of SARS-COV-2 infection 

+ + + The patient involved with the active phase of the infection 

+ - + The patient may be in the late stage or recurrent situation of 

infection 

- + - The patient may be in the early phase of the infection or false-

negative result of the PCR 

- - + The patient may have had recovered from a past infection 

- + + The patient may be in a recovery phase, or a false-negative result of 

the PCR 

 

2- Hand hygiene: 

The report on the facial-oral transmission of 

COVID-19 shows the importance of hand 

hygiene for dental practices. Appropriate 

hand hygiene is necessary for a dental 

practice, but some people do not follow this 

protective measure, making it a tremendous 

challenge for controlling infection during the 

COVID-19 pandemic. The great importance 

of hand hygiene has led to a hand hygiene 

guideline recommendation to reinforce the 

observance of handwashing procedures. 

The dental health staff, in particular, should 

wash their hands before patient examinations, 

before dental procedures, after touching the 

patient, after touching the non-disinfected 

environment and equipment, and after 

touching the oral mucosa, damaged skin or 

wound,  

Hand hygiene is performed in two ways: 

either with water and soap or with alcohol-

based solutions, both for 20 seconds (25). 

3- Personal protective measures: 

Aerosols, small and tiny particles produced by 

most dental procedures, can stay suspended in 

the air for a long time (35, 36), capable of 

carrying or transferring different substances 

such as blood, cells, restorative material 
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particles microorganisms. Therefore, using 

self-protective measures like protective 

goggles, scrubs, face masks, face shields, 

protective outwear, such as a gown, and 

gloves are strongly recommended (37, 38). 

Three levels of protective measures for spread 

prevention in dental professionals are 

suggested: 

I) legal protection (primary protection): 

Wearing a disposable working cap, disposable 

surgical mask, working clothes (scrub), 

protective goggles, face shield, and disposable 

latex or nitrile gloves. 

II) advanced protection (secondary 

protection): 

Wearing a disposable working cap, disposable 

surgical mask, working clothes (white coat), 

protective goggles, face shield, disposable 

latex gloves, and disposable isolation clothing 

or surgical clothes (gown). 

III) Strengthened protection (tertiary 

protection): 

In case of an inevitable dental treatment of a 

COVID-19 patient, special protective outwear 

is required. Working clothes (white coat) with 

extra disposable protective clothing outside 

should wear. Also, disposable cap, protective 

goggles, disposable surgical mask, face 

shield, disposable latex gloves, and 

impermeable shoe cover should be worn (20).  

4- Mouth rinse before dental procedures: 

The oral cavity is directly associated with 

inhalation and expelling of ambient particles 

during many dental procedures. Some new 

generations of mouth rinses include 

ingredients that prevent the transmission of 

the COVID-19 virus from the oral cavity (20, 

39). 

Effective ingredients that could be applied in 

therapeutic mouth rinses incudes: 

One of the broad spectrum acting of antiseptic 

compounds is Chlorhexidine (CHX) 2%, 

which is widely used in general dentistry but 

may not be effective against coronaviruses 

(39, 40). 

The 2019-nCoV is very sensitive to oxidation; 

therefore, using a mouth wash solution or a 

mouth rinse containing hydrogen peroxide 

1%, povidone-iodine 0.2%, and cethyl 

pyridinium 0.5%- 0.1% is recommended 

against the influenza virus (28, 41, 42). (Table 

3) 

Table 3. Active ingredient concentration (W/V) 

of various mouthwash against SARS-Cov 2 

Mouthwash 

(active 

ingredient) 

Content 

% 

Rinsing 

time 

Evidence-

based 

approval 

Hydrogen 

peroxide 

1% 1 min yes 

Povidone-iodine 0. 2% 1min yes 

Cetylpyridinium- 

chloride 

0.5% 1min yes 

chlorhexidine 0.2% 1min Not yet 

Note: W/V=weight per volume. 

5- Rubber dam isolation: 

High-speed dental handpieces or ultrasonic 

devices may produce a tremendous volume of 

saliva and bloody contaminated aerosols and 

droplets, but using rubber dam can 

significantly decrease these contaminated 

particles. Even when the rubber dam is 

applied, a high-volume evacuator (HVE) is 

also recommended. In this situation, the four-

handed technique is usually practiced. If the 

rubber dam technique is not possible in some 

cases, some material and manual devices, 

such as Carisolve and hand scaler, are 

proposed for caries removal and periodontal 

scaling to minimize aerosols generation (20, 

28, 43). 

6- Anti-retraction handpiece: 
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The debris and fluids may be aspirated and 

expelled during the dental procedures using a 

high-speed dental handpiece without anti-

retraction valves. Microorganisms like 

bacteria and viruses can contaminate the air 

and water tubes within the dental units and 

potentially cause cross-infection. Studies have 

shown that using anti-refractive high-speed 

handpieces can dramatically reduce the back 

flue of oral microorganisms (20, 43).  

7- Disinfection of the clinic settings: 

Human-to-human transmission happens 

within 2-14 days after exposure to the 

spreading droplets or aerosols in the air by 

coughing, sneezing, and also touching the 

contaminated hands or surfaces. Virologists 

have shown that the virus can survive up to 3 

hours in the air in tiny droplets (11). When 

these droplets land on various surfaces, they 

behave differently depending on the type of 

surfaces. It remains alive on plastic for about 

24 hours, on materials like aluminum for 

about 8 hours, on copper for only 4 hours, and 

on glass or wooden surfaces for about 4 days. 

Moreover, the coronavirus can be eradicated 

within one minute by disinfecting surfaces 

with alcohol 70%, hydrogen peroxide 0.5%, 

or bleach dilution containing 0.1% sodium 

hypochlorite (11, 44). 

In waiting rooms and reception areas of 

urgent dental care centers, a two-meter social 

distancing rule between the patients' needs to 

observe. The whole medical environment 

should be kept clean and tidy, so all non-

essential items like toys, books, magazines 

should remove. All urgent dental care centers 

have to follow standard infection control 

procedures and transmission-based protocols 

to diminish the likelihood of the spread of the 

COVID-19 virus.  Careful cleaning and 

disinfecting of all the working surfaces after 

treating each patient is recommended. 

Cleaning and disinfection should be done 

with a disinfectant that contains a sodium 

hypochlorite solution of 0.1%-0.5% of active 

chlorine. Doing this could eradicate the virus 

after a minute of contact with ordinary 

disinfectants like household bleach (11, 44). 

8- Management of airborne and, aerosol 

infection transmission: 

Many dental professionals are looking for 

ways to reduce aerosols and splatter in 

dentistry and provide clean air quality in their 

dental offices. 

The best idea to achieve a clean air quality is 

to construct a simplified airborne infection 

rooms (AIIRs) with negative pressure. We 

can install single ventilation unite into an 

ordinary patient room. The negative pressure 

is maintained by a ventilation system that 

takes more air out of the room than is allowed 

to enter. In contrast, the purification system 

has purified the air by a high-efficiency 

particular air (HEPA) filter. In this way, 

dental professions can remove the virus that 

might be in the air from the dental procedure 

room (45, 46). 

The H14 class of HEPA filter can remove 

more than 99.975% of airborne particles 

down to 0.3 microns in size (47). This means 

that only three can be permitted to escape for 

every 10000 particles that pass through the 

filter.  

To prevent the transmission of COVID-19 

disease, using high-suction devices, such as 

high volume evacuators (HVE), and having a 

great air conditioning system with good 

HEPA or equivalent filters is another way to 

reduce a large number of human pathogens in 

dental centers. To achieve this purpose, a few 

products and disciplines must be should be 

used to help minimize the number of aerosols 

and reduce the clinicians' exposure to droplets 

containing SARS- Cov2 viruses. The dental 
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team may believe that they are protected from 

airborne contaminations through a building's 

heating, ventilation, and air conditioning 

(HVAC) system. Service your HVAC system 

to ensure that it works appropriately and 

functionally. It is also essential to use high-

quality filters and replace them regularly and 

properly (45, 48). As an addition, the 

ventilation supply unit installs to recirculate 

and exchange the large air volume from the 

patient room. It is essential to maintain the 

ventilation of the dental office's contaminated 

air ≥12 times per hour (45, 46).  

Disinfection of surfaces and partly 

contaminated by SARS- Cov2 virus and 

aerosols can achieve by using ultraviolet light. 

There are three UV-light classes: vacuum UV, 

far UV, UV-C, UV-B, and UV-A (49). 

UV-A and UV-B light cause sunburns, 

premature skin aging and may, ultimately, 

lead to skin cancer. Vacuum UV, far UV, and 

UV-C light have the most energy of all three 

types, respectively. But it, fortunately, does 

not reach the earth because of the absorbent 

of the atmosphere. There is human-made UV-

C light, too, which exist in UV light sanitizers 

that companies claim kill the coronavirus. 

UV-C light can destroy coronavirus and 

microbes by breaking down the genetic 

material, either DNA or RNA structure of 

them. It produces some photo dimers and 

incorporates them into the viruses' genomic 

material as a Trojan (50). As a result, the 

virus either dies or loses its capability of 

replicating. That means the ultraviolet rays 

must directly strike the virus, and all of the 

surfaces and equipment must be directly 

exposed to UV light for disinfection. Thus, 

any part that falls within a shadow might still 

carry active coronavirus. So two or three-five-

minute rounds of ultraviolet radiation leave 

pathogens too damaged to function.  

 Moreover, for gaining the right and optimum 

results in disinfection, the UV light's exact 

fluency dose should be calculate based on 

distance from objects, irradiation power, and 

some technical variables by the expert. 

Therefore, the specification of the UV 

generators may differ for this mitigation in 

every place (50, 51).  

9- Disinfection of dental impressions: 

As we know, cross-infection from microbial 

contaminated dental impressions is 

recognized. There are, therefore, some 

instructions to reduce the transmission 

between dental professionals and laboratories. 

- All the impression trays should be cleaned 

and heat sterilized for both the patient and 

professionals' safety. 

- The impressions need to be washed with 

running water or brushed altogether to cast off 

all the particles, blood, and saliva.  

- The dental impressions, such as polysulfide, 

additional silicon, and alginate, should be 

disinfect. Accordingly, it is necessary to 

submerge the impressions into sodium 

hypochlorite 0.5% (NaOCl) for at least 10 

minutes (52, 53).  

- Impression will undoubtedly lead to surface 

changes or distortion in the case of gels, such 

as alginate and expansion of polyethers after 

10 minutes, so spraying with a Microzid or 

Sodium hypochlorite solution 0.5% need to 

be considered (54, 55). 

- We should also use a 5.25% concentration 

of Sodium hypochlorite with the shortest 

contact time of one minute (56).  

- Alcohol is also contraindicated for 

impression disinfection due to surface 

changes that it could cause. 

- Dental impressions should not be stored or 

carried without hygienic packing.  
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10- Management of medical waste: 

Disposable protective equipment creates the 

medical and domestic waste that dispose as B 

Class of waste material in dental office or 

clinics which cause harm to the dental staff, 

the patients, and the environment (57). 

It is essential that both the ordinary and 

medical wastes with suspected or confirmed 

2019-nCoV infection need to be enclosed in 

two yellow biomedical waste bags, marked as 

an infected medical waste, sealed properly 

and, finally, demolished following the regular 

rules (58). 

Conclusion  

The widespread outbreak of COVID-19 is a 

severe threat to humans' health, well-being, 

and survival. The characteristics of dental 

treatments and the possibility of aerosol 

production during treatment could classify 

dentistry as one of the most high-risk jobs in 

the world. The existing knowledge of 

COVID-19 is currently limited, and 

performing vaccination, effective medicinal 

drugs, and possible treatments are imminent. 

Comprehensive research and investigations 

are needed to clarify COVID-19 routes of 

transmission, pathogenicity, and it's 

mechanisms, and also define potential 

pharmaceutical purposes. Notwithstanding 

these complexities, cleaning and disinfecting 

the hands and all work surfaces after treating 

patients could prevent cross-contamination. 

As the main guideline, the patients should 

consider not attending the clinic if they 

believe it does not have the appropriate care 

and protection conditions. Only urgent dental 

treatments need to be carried out. In 

conclusion, although the list of precautions 

could continue, the only way to beat the 

coronavirus crisis is "to do our part." 
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Conceptual illustration of covid-19 virus transmission pathways in the indoor environment of the dental clinic
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