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A b s t r ac t
Background: In December 2019, a new deadly, highly contagious virus, namely coronavirus disease-2019 (COVID-19) outbroke in Wuhan city,
China, from wildlife trading and consumption. Till mid-February, the virus spread to almost all continents of the world with a death toll in the
1000s. As this novel coronavirus lacked specific treatment, the focus was directed on prevention.
Types of studies reviewed: As COVID-19 was new to the world, all the available literature including original articles, case reports, World Health
Organization and Center for Disease Control recommendations, and various other government and nongovernment institute guidelines were
reviewed to make this report.
Results: Even though dental procedures have the highest chance of transmission, there are lacked recommendations on precautions and
preventing the spread of this deadly virus in dental practice. After analyzing the above available literature, we outlined recommendations on
the specific cohort of patients to provide dental treatment during the COVID-19 pandemic. Additionally, we also outlined the proper use of
personal protective equipment, infection control in dental practice, and a special focus on treatment during and after the COVID-19 pandemics.
Dental implications: With proper knowledge and understanding of prevention in a dental setup, the chances of cross infection can be
substantially reduced.
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Introduction
On December 31, 2019, in Wuhan city (Hubei province) in
China, nearly 27 cases of pneumonia of unknown etiology were
hospitalized.1 After multiple testing, the Chinese Center for
Disease Control and Prevention was able to isolate the causative
agent which was later termed as coronavirus disease-2019
(COVID-19) by the World Health Organization (WHO). 2 Most
patients had a recent history of exposure to wildlife animals
at Huanan Seafood Wholesale Market in Wuhan, where
poultr y, snakes, bats, and other forms of animals were
sold. 3 The International Committee on Taxonomy of Viruses
suggested this novel coronavirus name as severe acute
respiratory syndrome-novel coronavirus-2 (SARS-nCoV-2)
due to the phylogenetic and taxonomic analysis of this novel
coronavirus.4 On January 30, 2020, WHO declared the COVID-19
outbreak as the sixth public health emergency of international
concern, following H1N1 (2009), polio (2014), Ebola in West Africa
(2014), Zika (2016), and the most recent of all the infamous Ebola
pandemic in the Democratic Republic of Congo (2019). The COVID-19
pandemic which started in China has spread to almost every
country in the world. 2

Review
Virology
The novel coronavirus, 2019-nCoV, is the seventh member of
the family of coronavirus that infects humans, after Middle East
respiratory syndrome coronavirus (MERS-nCoV) and severe acute
respiratory syndrome coronavirus (SARS-nCoV). COVID-19 is a
β-coronavirus of group 2β with 70% similarity in genetic sequence
to SARS-nCoV.5 The source of new coronavirus infection has been
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determined as bats. With a full-length genome sequence, 2019-nCoV
is 96% identical at the whole-genome level to a bat coronavirus.6

Epidemiology
Cases are usually large in number, occur in a constant rising
frequency, and spread rapidly all around the world.5 According to
the daily report of WHO, the epidemic registered 5,952,145 cases
worldwide and 365,437 reported deaths as of May 30, 2020.
The United States became a new epicenter for coronavirus
pandemic with registered cases of 1,784,793 and 104,186 deaths
by May 30, 2020.7
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Transmission
Based on the genetic and epidemic research, it was found that the
transmission started from animal to human followed by a sustained
human-to-human spread.8 The most common transmission routes
of novel coronavirus include direct transmission in the form of
cough, sneeze, and droplets, inhalation transmission, and contact
transmission consisting of contact with oral, nasal, and eye mucus
membranes.8 Besides, there exists a risk for fecal–oral with the
pathogen being found in the feces of patients in the United States.9

Clinical Features
Most patients are in the age-group between 30 and 79 years. The
median age ranges from 49 to 59 years.10 Clinical presentation
varies from asymptomatic infection to severe respiratory failure.
According to the Center for Disease Control (CDC), the main
symptoms develop 2–14 days after exposure, that consist of
fever, cough, and shortness of breath. The uncommon symptoms
include diarrhea, sputum production, headache, and hemoptysis.
The critical warning signs for novel coronavirus infection include
persistent pain or pressure in the chest, trouble breathing, new
confusion or inability to arouse, and bluish lips or face.11 As per
WHO, the most common symptoms are fever, tiredness, and dry
cough, and the less common symptoms are shortness of breath,
aches and pains, and sore throat, and very few people report
diarrhea, nausea, and runny nose.12
A recent study in France conducted by Chaux-Bodard et al.
observed certain cutaneous lesions caused by the SARS-CoV-2 virus
which could be a result of vasculitis as the virus is known to elicit
or induce a vascular inflammation. The case showed a 45-year-old
female patient, who presented with an irregular ulcer on the dorsal
surface of her tongue. The history of the lesion revealed a 24-hour
painful inflammation of the tongue papilla followed by a 24-hour
erythematous macula which evolved into an asymptomatic ulcer
that healed completely in 10 days without leaving a scar. The
patient also experienced general symptoms, such as mild asthenia.
A COVID-19 test was performed on the 8th day, which was turned
out to be positive.13

Why Oral Healthcare Profession is Said to be Higher
Risk for the Spread of Coronavirus?
The live viruses were consistently present in the saliva of an infected
individual as determined by the viral culture method.14 Sabino-Silva
et al.15 suggested three pathways for COVID-19 to present in the
saliva: firstly, COVID-19 in the lower and upper respiratory tract
enters the oral cavity with liquid droplets frequently exchanged by
the respiratory and upper alimentary tracts.16 Secondly, COVID-19
present in the blood can access the mouth via the gingival crevicular
fluid.17 Finally, COVID-19 enters the oral cavity by major and minor
salivary gland infections which are then secreted in the saliva.
Dental care setting possesses a higher risk because of the specificity
of its procedure which involves face-to-face communication with
patients, frequent exposure to saliva, blood, and body fluids, and
handling of sharp instruments.18
As asymptomatic patients can transmit the virus, the risk of
infection during dental procedures increases. The asymptomatic
incubation period for individuals infected with coronavirus is
1–14 days; however, even after 24 days, the virus was detected in
some asymptomatic individuals. Further, it is confirmed that those
without symptoms can spread the virus.19 In a month, one infected
person can transmit the virus to at least 400 people.20

The 2019-CoV enters the cell through the angiotensinconverting enzyme 2 (ACE-2) cell receptor on the cells from humans,
bats, civets, cats, and pigs, but it cannot bind to cells without ACE-2.
ACE-2 cells were found to be abundantly present throughout the
respiratory tract as well as the salivary duct epithelium in the
human mouth.21
A furin-like cleavage site has been found in the spike protein
of the COVID-19 virus.22 Furin has been observed to play a role
in cleaving the glycoproteins during viral infections, which is
abundantly present in the lungs, and could be one of the ways the
virus gains entry into the lung tissue.23 This furin was also detected
during immunostaining of the human tongue epithelium and was
upregulated during carcinoma, namely squamous cell carcinoma
(SCC).24 Along with the expression of ACE-2 and the presence of
furin, the tongue might serve as a high risk for the entry of COVID-19
and may increase the risk for SCC once exposed to COVID-19.22,24
Most dental procedures use a high-speed dental handpiece
and work with running water and even routine dental prophylaxis
procedures use ultrasonic scalers with running water which
produces a large amount of aerosol contaminated with the saliva.25
As the most common spread of coronavirus is airborne, oral
healthcare professionals must be careful because the particles of
droplets and aerosols are small enough to move freely in the air for
a longer time period, and then it gets fixed on the environmental
surfaces of the respiratory tract.26 The coronavirus remained viable
in aerosols for 3 hours with a reduction in an infection titer from
103.5 to 102.7 TCID50 per liter of air.27 A novel coronavirus can persist
on metal, glass, or plastic for 9 days, which can be contaminated by
aerosol or droplet production.28

Precautions to be Taken in Dental Practices
The following recommendations are based on American Dental
Association (ADA) guidelines, 29 CDC recommendations, 30
handbook of COVID-19 prevention and treatment, 30 guidelines
for the prevention and control of novel coronavirus in a medical
specialty,31 guidelines for the use of medical protective equipment
in the prevention and control of coronavirus,32 Academy of General
Dentistry,33 guidelines for preparing the workplace for COVID-19 by
the Occupational Safety and Health Act of 1970,34 and guidelines
for the diagnosis and treatment of novel coronavirus pneumonia.35
Oral healthcare professionals should know how novel
coronavirus can spread, how to identify infected patients, and
what kind of measures are necessary to protect themselves, other
healthcare workers, and other patients.36 Even though dentistry
is at higher risk for spread, with proper protective measures, the
chances of transmission can be reduced to a great extent. A report
was published by Meng et al., at the School and Hospital of Oral
Stomatology, Wuhan University, Wuhan, Hubei, China, which
included 169 staff members treating more than 700 patients since
January 24, with adequate protective measures and strict infection
control guidelines. They recorded all dental procedures daily along
with patients’ and accompanying persons’ phone numbers and
home addresses. They have also provided online consultations for
more than 1,600 patients since February 3. They had not noticed
a case of coronavirus infection among staff, which proves the
effectiveness of personal protective measures.37
On March 16, 2020, ADA requested that all dental nonemergency
and elective procedures be postponed as a part of an effort
to curb the spread of coronavirus and alleviate the burden on
the hospital and emergency department. 38 Even considering
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emergency treatment, when the patient is in the acute phase of
infected disease, is not recommended to visit in this acute febrile
phase. If that occurs, the dentist should not treat the patient, but
quarantine and report to the infection control department. 39
Further recommendations added that till this pandemic period
is over, every patient, coming to oral healthcare offices, should
be evaluated for body temperature with the use of a contact-free
forehead thermometer in the first place. American Association of
Endodontics published a questionnaire to screen patients with
the potential infection of coronavirus or high-risk patients.40 The
questionnaire included:
•

•
•
•
•
•

In the past 14 days, have you or any household member traveled
to the international area (China, Iran, Italy, Japan, South Korea,
and any European country) or anywhere else? If so, please note
location:
In the past 14 days, have you or any household member had any
contact with a known COVID-19 patient?
Have you or any household member have a history of exposure
to COVID-19 biologic material?
Have you had any history of fever in the last 14 days?
Have you had any respiratory illnesses, such as cough or difficulty
breathing, in the last 14 days?
Urgent Dental Need Question: Do you have uncontrolled dental
or oral pain, infection, swelling or bleeding or trauma to your
mouth?

If a patient replies “yes” to any of the screening queries but the
temperature is below 37.3°C or 99.1°F, the dentist can postpone
the treatment until 14 days after the exposure event. The patient
should be educated to self-quarantine at his/her home and report
to the local health department if he/she develops a fever or flulike syndrome.19 If a patient responds “yes” to any of the abovementioned screening queries, but his/her temperature is more than
37.3°C, the patient should be quarantined with immediate effect,
and the dentist should report the case to the infection control
department of the hospital or the pertinent health department. If
a patient replies “no” to all the questions and his/her temperature is
below 37.3°C, the dentist can treat the patient with extra protection
measures and avoid spatter or aerosol-generating procedures to
the best.19 If a patient replies “no” to all the screening questions,
but his/her temperature is more than 37.3°C, the patient should
be advised to go to the designated clinic for COVID-19 testing and
further medical care.19
ADA has provided guidelines for dental emergencies. Painful
swelling in a patient’s mouth, bleeding in a patient’s mouth that
does not stop, pain in a tooth or jaw bone, a gum infection that has
swelling or pain, dressing changes or removal of stitches, broken or
knocked-out teeth, biopsy or similar diagnostic assay of abnormal
tissue, denture adjustment if a patient is receiving radiation or
treatment for cancer, and patient’s cheek or gums hurt from brace
wires are some of the emergencies which should be considered
for consultation and procedure with the use of proper personal
protective equipment (PPE).41
The following outlines the precautions to be taken during the
coronavirus pandemic:
•

Personal protective measures for dentist and healthcare
professionals:
All oral healthcare professionals must wear protective eyewear,
face masks (N95), gloves, headcaps, face shields, and protective
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•

•

•

•

•

•
•

outwear during the epidemic period of coronavirus. One must
monitor and record the health status of all staff in the office
and conduct health monitoring that includes measuring body
temperature and respiratory symptoms.42
The protocol for donning PPE includes the following sequences.
Healthcare professionals should start with putting on special
work clothes and work shoes and then wash hands followed
by putting on a disposable surgical cap, then wearing a medical
protective mask (N95) followed by putting on inner disposable
latex gloves and then wearing eyewear.30
Protocol for removing PPE includes first wash hands and remove
visible bodily fluids, blood contaminants, etc., on the outer
surface of both hands that will replace outer gloves with new
gloves, then remove eyewear followed by washing hands, then
remove the mask followed by handwashing, and then remove
headcap.30
Hand Hygiene: Currently, the rate of compliance for hand
hygiene procedures is very poor, reported 40%. 43 WHO
recommends “five moments of hand hygiene in Dentistry.” In
this concept, dental healthcare providers should focus on five
areas: (1) before touching a patient, (2) before clean/aseptic
procedures, (3) after body fluid exposure event, (4) after touching
a patient, and (5) after touching the patient’s surroundings.44
Caution should be taken by dental professionals to avoid
touching their own eyes, mouth, and nose.45 The United States
Environmental Protection Agency recommends using 60%
ethanol and 70% isopropanol-based hand sanitizer, which are
effective to inactivate novel coronavirus.46 The novel coronavirus
can live under artificial fingernails both before and after using
an alcohol-based hand sanitizer and handwashing (CDC). CDC
recommends not to keep natural nail tips more than ¼ inch long.
CDC also advised removing any ornaments. Studies have shown
that skin underneath rings is found to contain more germs than
the areas of the skin on fingers without rings.47
Precautions to be taken in the waiting area: Induction of physical
barriers at waiting areas to lessen contact with potentially
infectious patients is recommended. Chairs should be a
minimum of 6 ft apart in the reception. All articles that cannot be
frequently disinfected should be removed from the waiting area,
such as magazines, toys, video game controllers, or any other
object that may be frequently touched. Reduce the number of
patients waiting in the reception. This can be executed by having
patients wait in their vehicles or by staggering appointment
times.19
Work practice control: After prolonged dental clinic closures
and nonuse, dental unit waterline and autoclaves should be
evaluated. Water quality and sterilization efficacy should be
checked as per the manufacture’s guidelines. Water quality
should meet the criteria of the EPA for safe drinking water. In
the dental setting, provide clinical treatment to one patient at a
time when possible. All instruments which are exposed during
the procedure are reflected as contaminated, hence clearing all
counter spaces for any item.19,28
Engineering control: Consideration should be made regarding
the ventilation system, strategic patient placement, and control
of patient volume.17,19
Environmental control: As per revised CDC guidelines released
on June 17, 2020, it is not necessary to wait for 15 minutes after
discharging patients and before reentering the operatory to
clean and disinfect the area, if the patient is not suspected of
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•

being infected with COVID-19. If the patient is established that
is suspected of being infected with COVID-19, time intervenes
may change depending on the rate of air change per hour of the
heating, ventilation, and air-conditioning system. For example,
if the facility’s rate change per hour is 10, the time required for
99% efficacy for removal is 28 minutes; for 99.9% efficacy for
removal, the time elapse would be 41 minutes.19,28
Recommendation for reducing aerosols produced during the
dental procedure:
Aerosols are produced during all dental procedures which require
the use of high- and slow-speed handpiece, ultrasonic scalers.
Even in the absence of coolant water, there is aerosolization of
material from an operative site with ultrasonic scalers.48 Rubber
dam is recommended for most dental procedures, as it reduces
the production of saliva or blood-contaminated aerosol.49 A
study showed that a rubber dam reduced the airborne particles
by 70% in a 3 ft diameter of the operational field.50 An in vitro
study conducted by Dahlke et al. reported that the use of a
dental dam with a high-volume evacuation or Isolite system
significantly reduced splatter overall compared with the use of
high-volume evacuation alone.51
The use of mouth rinse has been shown to effectively
reduce the bacterial count from the oral cavity. Furthermore,
preprocedural mouth rinses with the use of mouthwashes
further reduce the number of microorganisms in dental aerosols,
which help reduce the risk of contamination in a dental office.52
Most commonly, the use of a chlorhexidine (CHX)-containing
mouthwash is not effective against novel coronavirus. CDC
recommends using 1% hydrogen peroxide or 0.2% povidone–
iodine mouthwash to reduce the salivary load.53
High-speed handpieces without antiretraction valves
may aspirate and expel the debris and fluids during dental
procedures, which further contaminate air and water tubes
within the dental unit and raise the chance of increasing cross
infection. The dental handpiece is required to have an approved
antiretraction valve, which prevents contaminated fluids, such
as saliva, from being suck back into the handpiece. These valves
are designed to stop the retraction of resilient, pathogenic
bacteria in oral fluids.54
All dental patients during this pandemic period should
be treated in the negative pressure isolation room with an air
filtration device. A difference in pressure causes movement of air
from the areas of higher pressure to those of lower pressure. For
a dental operatory, the room should be negatively pressurized
to prevent infectious particles from escaping the room
envelope.55 Filtration reduces the risk of transmitting airborne
infectious agents. When used correctly, portable high-efficiency
particulate air filters are proven to be an effective method for
achieving the airborne isolation environment. When properly
installed and maintained, filters for clinical spaces should be able
to remove at least 90% of 0.5 microns and larger-size particles
from outside and inside air.56
Ultraviolet germicidal irradiation is used to control airborne
microorganisms and environment surface decontamination.
Germicidal lamps give off light at the short end of a wavelength
band that is harmful to contaminants.57 In a dental operatory, it
should be used for 1 hour each time, three times a day. 30
Disinfection of the floors and walls with 1000 mg/L chlorinecontaining disinfectant through floor mopping, spraying,

•

and wiping is advised and it should be repeated three times
a day. Intermittent disinfection is recommended at any time
when there is contamination. From the object surface, visible
pollutants should be completely removed followed by wiping
the surface with 1000 mg/L chlorine-containing wipes. Wipe
the cleaner surface first and then process to a contaminated
surface.30 Clinical contact surfaces can be contaminated from
patient materials either by direct spray or splatter generated
during a dental procedure or by direct contact with the dental
healthcare professional’s gloved surface. This surface includes
light handles, switches, radiograph equipment, chairside
computers, drawer handles, reusable container of dental
materials, faucet handles, and pens which should be protected
using plastics, paper, and other material barriers. Dental
handpieces or other intraoral instruments which run through
air and use water from the dental units should be cleaned and
heat-sterilized. For handpieces, use liquid chemical sterilant or
ethylene oxide, but do not just surface-disinfect.58
Teledentistry: Teledentistry is a method for a patient to receive
services when a dentist or other oral healthcare provider
overseeing the delivery of those services is not in the same
physical location as the patient. With teledentistry, there is
the use of telecommunication technologies including audio
or video calls to convey health information and facilitate the
delivery of dental services without physical constraints. It can
include patient care, consultations, and public awareness and
education, but not limited to live video connections, phone calls,
and text messages.59 During this pandemic period, teledentistry
allows the dentists to identify whether patients are having
dental emergencies before they visit the dentist. It can also
store patient records, monitor a patient remotely, and advise on
preventive therapy, which further reduces dental emergencies.
Recently, ADA has launched codes for use as reimbursement
while implementing teledentistry.60

Discussion
In the last two decades, we have faced two pandemics due
to coronavirus, SARS-CoV (2002) and MERS-CoV (2012). The
flare-up of novel coronavirus has become a clinical hazard of the
general population and healthcare workers worldwide. However,
knowledge and awareness of COVID-19 are still lacking. Antiviral
therapy and vaccination are currently in the development phase.
Being responsible citizens and healthcare personnel, we must
execute belligerent infection control measures to combat the
spread. If we know, then only we can respond.

C o n c lu s i o n
Although the United States, Israel, and China developed a vaccine
for this newer disease, it will take a longer time to be effective
in action during this epidemic duration because safety testing
and clinical trials are still running. What we can do only is strictly
adhere to infection control guidelines and a heightened sense of
awareness.
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