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ABSTRACT:
Various infectious agents are known to be transmitted naturally via respiratory aerosols produced by infected patients. Such
aerosols may be produced during normal activities by breathing, talking, coughing and sneezing. One of the most important
concerns presently in public, declared by WHO (World Health Organisation) on Feb 11, is now known as COVID -19
presented in Wuhan, China. The participants in dental practice are exposed to tremendous risk of 2019-nCoV infection due
to face to face communication and exposure to saliva, blood, and other body fluids and handling of sharp instruments. Dental
professionals play great roles in preventing the transmission of 2019-nCoV. Through this article we emphasize on the global
epidemic cause by the menace known as coronavirus from a dentist perspectives and the infection control measures during
dental practice to block the person to person transmission in dental clinics and hospitals.
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INTRODUCTION:
Coronaviruses belong to the family of Corona viridae,
of the order Nidovirales, comprising large, single,
plus-stranded RNA as their genome.1Currently, there
are four genera of coronaviruses: α-CoV, β-CoV, γCoV, and δ-CoV.2. The α-CoV and β-CoV mainly
infect the respiratory, gastrointestinal, and central
nervous system of humans and mammals, while γCoV and δ-CoV mainly infect the birds.3,4,5
The emergence of two human β-CoV includes:
(i)MERS (Middle east respiratory syndrome),
(ii)SARS (Severe acute respiratory syndrome), is
thought to be driven by the spillover of bat adapted
CoVs into an intermediate host.
(iii)COVID-19 (Corona virus disease2019) recently
explored in WUHAN 2019; also belongs to β-CoV,
according to phylogenetic analysis based on viral
genome.1,6
HISTORY
Coronavirus was first identified in the 1960s, and it
got its name from their crown like shape.7 In 2002,

SARS emerged in Guangdong province of southern
China and was spreading in 2003 around the world
resulting in 8000 cases with a fatality rate of about
10%(WHO,2016), and known to originate from Bats
and Civets, with the incubation period of 4 days
(range 1to 13 days), symptoms including fever,
headache and discomfort. As of 2015, there were no
further reports of cases of SARS.6,8
Ten years later, MERS emerged in Saudi Arabia and
spread to different countries with a fatality rate of
about 35%(WHO,2016). In April 2014, the first
American was hospitalized for MERS in Indiana, and
another case was reported in Florida. Both had just
returned from Saudi arabia.7 The incubation period
was 5 days (range 2to 15 days) with, the main
symptoms of MERS are fever, chills, generalized
myalgia, cough, shortness of breath, nausea, vomiting
and diarrhoea.6 In May2015, there was an outbreak
ofMERS in Korea, which was the largest outbreak
outside of the Arabian Peninsula.7 Dromedary camels
are the major reservoir host of MERS8. Nevertheless,
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both viruses are known to transmit from human to
human.
In December 2019, a novel CoV (2019-nCoV) has
emerged from WUHAN in China and spread rapidly
from this area to globe.8 Although its original host
remains unknown, all available data point again to a
zoonotic, a wild animal source.8
GENETIC MAKEUP
Full length genome nucleotide analysis of 2019-n
CoVpatient samples revealed a 79.5% and 96%
sequence identity to SARS –CoV and a bat SARS rCoV respectively, however sequences of the seven
conserved viral replicase domains, in ORF lab shows
94.6% identity between 2019n CoV and SARSCoV.8,9
Coronavirus (bat CoVRATG13) detected in the bat
rhinolophusaffiis from Yunnan province china, and
2019n CoV was 96.2% indicating that the natural host
of 2019n CoV may also be the Rhinolophusaffinis
bat. However, the differences may also suggest that
there is an or more intermediate hosts between the bat
and human. A research team from south china
agricultural university has invested more than 1000
metagenomic samples from pangolins and found that
70% pangolins contained β-CoV .The virus isolated
from the pangolins comprised of a genome that was
similar with that from 2019-n CoV and indictaing that
pangolin may be the intermediate host of 2019 n
CoV.10 On 11 Feb. 2020, declared a public health
emergency of international concern by the WHO
(World Health Organisation),11 On the 31stjan 2020,
the US department of health and human services
secretary declared it a US public health emergency.
The centre for disease control (CDC) and American
dental association (ADA) have made public
statements regarding precaution that dental practices
need to take in order to address this “EMERGENCY
OF INTERNATIONAL CONCERN”.12
MECHANISM OF ACTION
2019-nCoV possessed the typical coronavirus
structure with the spike protein (S-protein) in the
membrane envelope.13 The S- protein from
coronavirus can bind to the receptor of host to
facilitate viral entry into target cells.14,15 Although
there are four amino acid variations of s protein
between 2019n-CoV and SARS-CoV, 2019NCoV
can bind to human angiotensin converting enzyme 2
(ACE2), the same host receptor for SARS-CoV, as
2019n CoV can bind to the ACE2 receptor from the
cells from human, bat, civet cat and pig but it cannot
bind to the cells without ACE2.16,17,18
A recombinant ACE 2 –lg antibody, a SARS-CoV
specific human monoclonal antibody and the serum
from a convalescent SARS-Cov infected patient,
which can neutralize 2019n CoV confirmed ACE2 as
the host receptor for 2019n-CoV19-24. The high affinity
between ACE2 and 2019n CoV S protein also
suggested that the population with higher expression

of ACE2 might be more susceptible to 2019nCoV.20,21 The cellular seriene protease TMPRSS2
inhibitor might constitute a treatment option. 22 ACE 2
cells were found to be abundantly present thoroughout
the respiratory tract as well as the cells
morphologically compatible with salivary gland ducts
were demonstrated to be a class early targets of
SARS- CoV infection and 2019-nCoV is likely to be
the same situations.25-27 Although, no research has
been reported so far.
POSSIBLE TRANSMISSION ROUTES OF 2019nCoV
Based on findings of genetic and epidemiologic
research, it appears that the COVID-19outbreak
started with a single animal to human transmission
and followed by sustained human to human spread.8
The common transmission routes of novel coronavirus
include direct transmission (cough, sneeze and droplet
inhalation transmission) and contact transmission
(contact with oral , nasal and eye mucous
membranes).28
Although
common
clinical
manifestations of novel coronavirus infection do not
include eye symptoms, the analysis of conjunctival
samples from confirmed and suspected cases of 2019nCoV suggests that the transmission of 2019-nCoV is
not limited to the respiratory tract.30 and that eye
exposure may provide and effective way for the virus
to enter the body.29 In addition there may be risk of
faecal oral transmission as researchers have identified
SARS-CoV in the stool of patients from China and
United States8
In addition the asymptomatic
incubation period for individual infection with 2019nCoV have been reported to be 1~14 days and after
24days individuals were reported and it was
confirmed that those without symptoms can spread
the virus.30,31,32
SPREAD BY AEROSOLS
Respiratory virus symptom such as sneezing and
coughing result in the generation of virus containing
particle in a size continuum from 1 to 500um.33,34
Coronavirus especially have the ability to survive for
long periods in aerosols.35 The dental papers show
that many dental procedure produce aerosols and
droplets that are contaminated with virus.36Thus,
droplets and aerosols transmission 2019-nCoV are the
most important concerns in dental clinics and
hospitals, because it is hard to avoid the generation of
large amount of aerosols and droplet mixed with
patients saliva and even blood during dental
practice.37,38 In addition to the infected patients cough
and breathing , dental devices such as high speed
dental handpiece uses high speed gas to drive, the
turbine to rotate at high speed and work with running
water.1
SPREAD BY CONTAMINATED SURFACE
SARS-CoV, MERS-CoV and influenza virus can
survive on dry surfaces for extended periods,
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particularly when suspended in human secretions,38
may contaminate hand touch sites in the field.39
Human coronavirus such as SARS-CoV, middle east
respiratory syndrome coronavirus (MERS-CoV) or
endemic human coronavirus (HCOV) can persist on
surfaces like metal, glass or plastic for upto a couple
of days.40,41 Therefore, contaminated surfaces that are
frequently contacted in healthcare settings are a
potential source of coronavirus transmission.1
SPREAD BY DRY SURFACES
Survival times for SARS CoV, MERS –CoV, and
surrogates such as transmissible gastroenteritis virus.
(TGEV) are generally measured in day, weeks or
months.42,43 Survival times for influenza virus are
generally shorter, often measured in hours rather than
days.43,44 However, some studies have reported
considerably longer survival times for influenza virus,
measured in days rather than hours.45,46
SARS-CoV and MERS-CoV appeared to have and
unusual capacity to survive n day surfaces compared
with other human coronaviruses.(229E, OC43 and
NL63)47,48,49
Coronaviruses and influenza both have the capacity to
survive on a wide range of porous and non-porous
material, including metals, plastic (such as light
switches, telephones, Perspex, latex, rubber and
polystyrene), woven and non-woven fabrics
(including cotton, polyester, handkerchiefs and
disposable tissues), paper (including magazine pages,
wood, glass, stethoscope, tissue, Formica, bank notes,
tiles, eggs, feathers and soft toys. 43,50 The properties
of different surfaces are likely to influenza dried on to
copper surfaces was considerably shorter than on
stainless steel.51
SPREAD BY CONTACT
A dental professional frequently direct or indirect
contact with human fluids, patient material and
contaminated dental instruments or environmental
surfaces makes a possible route to the spread of
viruses.37
SPREAD BY DENTAL
Dental clinics can and do provide needed dental care
to many patients. However, because of the types of
settings and volume of patients treated, consistently
maintaining recommended infection control practices
in these clinics can be challenging.25The dental office
deals with specialized pollution produced by blood
spilling procedures on a vast population likely to be
affected by numerous diseases.52
In addition, dental professionals and other patients
have likely contact of conjunctival, nasal or oral
mucosa with droplets and aerosols containing
microorganisms generated from an infected
individuals and propelled a short distance by
coughing and talking without a mask. Effective
infection control strategies are needed to prevent the
spread of 2019-nCoV through these contact routines1.

When dried devices work in the patients oral cavity, a
large amount of aerosol and droplets mixed with the
patients saliva or even blood will be generated.
Particles of droplets and aerosols are small enough to
stay airborne for an extended period before they settle
on environmental surfaces or enter the respiratory
tract. Thus, the 2019-nCoV has the potential to spread
through droplets and aerosols from infected
individuals in dental clinics and hospitals.1
Dental practices derived droplets and aerosols from
infected patients, which likely contaminate the whole
surface in dental offices. In addition, it was shown at
room temperature that nCoV remains infectious from
2hrupto 9 days and persists better at 50% compared
with 30% relative humidity. Thus, keeping a clean
and dry environment in the dental office would help
decrease the persistence of 2019-nCoV.
Fine aerosols generated by high speed dental
equipment consist of moisture droplets and debris,
usually 5 um or less in diameter that can remain
suspended in the air, without adequate protection,
aerosols may reach the depth of lungs.53,54 Spatter
droplets are much larger than aerosol particles
(>50um in diameter) and can act as projectiles. Both
aerosols particles and spatter droplets can contain
infectious agents as the diameter of a bacterial cell is
about 1.0um and that of a virus is much smaller.55
A study took place in a university of paedodontic
clinic, Tanta University, Egypt consisting of 10
participants.52During conservative procedure without
rubber dam, the air borne bacterial load increased
from 8.8 to 25.1 CFUs. This means that the patients,
dentist and assistant and the surfaces and objects in
the clinic are at a risk of exposure to airborne
contamination 2.5 times greater than the norm. 56It has
been found that the airborne bacteria after the
procedure persisted at a higher level than the initial
one (8.8 to13.5 CFUs) which is in agreement with
Legnani et al.56
After many patients have been treated, the
microbiological contamination at the end of the day
will be worse and many different species of bacteria
as well as viruses may be present in a dental office.
The contamination may become worse if using a high
speed handpiece in infected pulp containing variable
species.52
During cavity preparation, there were variable
distributions of bacterial contaminated aerosols and
spatter.Thus, the distributions in variable and may be
influenced by many factors, such as the type of
procedure, the position of the tooth in the mouth, the
position of the operator relative to the patients, the
position of the patient in the dental chair, whether
high volume evacuation was used and level of
microorganisms in the patients mouth.52
SPREAD BY SALIVA
The shedding of severe acute respiratory syndrome
coronavirus (SARS-CoV) into saliva droplets play a
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crucial role in viral transmission. The source of high
viral loads in saliva.however, remains elusive.57
ACE2+/cytokeratin+ cells loningsalivary gland ducts
are early target cells of SARS-CoV and a likely
source of the virions found in patients saliva droplets,
especially early in infection.58
The 2019 novel coronavirus (2019-nCoV) was
detected in the self collected saliva of 91.7% of
patients (11/12) live virus was detected in saliva by
viral culture. The median age was 62.5years, ranging
from 37 to 75 years.59
The positive viral culture indicated that saliva contain
live viruses that may allow transmission. Saliva can

be emitted through cough, and respiratory droplets
containing influenza virus can be found even during
normal breathing.60
The result have demonstrated the potential for saliva
to be a non invasive specimen type for the diagnosis
and viral load monitoring of 2019-nCoV.59
PRECAUTIONS/PREVENTION
The dental professional is particularly at risk, if
working on an infected patient because of the close
contact with and the risk of blood, saliva and droplet
exposure. The essential and non essential dental
procedures are enlisted in Table 1

Table1: Essential and non essential dental procedures
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Recommendation for dental practice1
1. Dentists should take strict personnel
protection measures and avoid or minimize
operations that can produce droplets or
aerosols
2. The 4 handed technique is beneficial for
controlling infection.
3. The use of saliva ejectors with low or high
volume can reduce the production of droplets
and aerosols.
4. Evaluation of patients:
 During the outbreak of the virus, establish
pre check triages to measure and record the
temperature of every staff and patient as a
routine procedure, Take a detailed travel
and health history. Do not provide nonemergent or cosmetic treatment to patients
within 14 days of travel from other country
or exposure to others that have travelled
from or via China or presently any part of
the world.
 Reschedule patients with respiratory
symptoms to prevent the spread of
infection. This includes patients with any
flu-like symptoms.
 Wash hands with soap and water for at
least 20 seconds after contact with patients
or use an alcohol-based hand sanitizer with
at least 60% alcohol if soap and water are
not available. Avoid touching the eyes,
nose, and mouth with unwashed hands.
 Stay home when sick; cover coughs and
sneezes with a tissue and throw the tissue
in the trash; and clean and disinfect
frequently touched objects and surfaces.
 The ADA urges all practicing dentists,
dental auxiliaries and dental laboratories to
employ appropriate infection control
procedures as described in the 2003 CDC
Guidelines, and 2016 CDC Summary and
to keep up to date as scientific information
leads to improvements in infection control,
risk assessment, and disease management
in oral health care.
5.

Oral examination
 Preoperative antimicrobial mouth rinse
could reduce the number of microbes in the
oral cavity.
o Procedures that are likely to induce
coughing should be avoided.
 Aerosol generating procedure, such as the
use of a 3 –way syringe, should be
minimized as much as possible.
 Intraoral x-ray examination can stimulate
saliva secretions and coughing. Therefore,
extra-oral dental radiographs, such as
panoramic radiography and cone beam CT,

are appropriate alternative during the
outbreak of COVID -19.
6.

Treatment of emergency cases:
 Rubber dams and high volume saliva
ejectors can help minimize aerosol
 Mouthrinses are believed to reduce the
number of oral microbes, especially 1%
hydrogen peroxide or 0.2 % Povidine.
 Face shield and goggles are essential with
use of high or low speed drilling with water
spray.
 If a carious tooth is diagnosed with
symptomatic irreversible pulpitis, pulp
exposure could be made with chemomechanical caries removal under rubber
dam isolation and a high volume saliva
ejector after local anaesthesia. Then pulp
devitalisation can be performed to reduce
the pain. The filling material can be
replaced gently without a devitalising agent
later.
 After treatment, environmental cleaning
and disinfection procedures were followed.
Alternatively, patients could be treated in
an isolation and well ventilated room.
 If a tooth needs to be extracted, absorbable
suture is preferred .for patients with facial
soft tissue contusion, debridement and
suturing should be performed. It is
recommended to rinse the wound slowly
and use the saliva ejectors to avoid
spraying.

INFECTION CONTROL MEASURES
Strict infection control is critical to preventing
transmission to healthcare workers, medical,
paramedical staff, dental surgeon, patients and their
attendants.
(1) Primary protection:- standard protection for staff
in clinical settings, wearing disposable working cap,
disposable surgical mask, and working clothes(white
coat), using protective goggles or face shield, and
disposable latex gloves or nitrile gloves if necessary.
(2) Secondary protection:- advanced protection for
dental professionals, wearing disposable doctor cap,
disposable surgical mask, protective goggles, face
shield, and working clothes (white coat) with
disposable isolation clothing or surgical clothes
outside, and disposable latex gloves.
(3) Tertiary protection:- strengthened protection when
in contact with patient suspected or confirmed with
2019-nCoV infection.
The other protective measures taken during treatment
of emergency cases are:-mouth rinse of patient before
treatment, use of rubber dam isolation, use of anti
retraction hand-piece are indicated during the
treatment of all coronavirus patients, in the end
disinfection of the clinical settings, and management
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of the medical waste, and such protocols for dropletspread respiratory viruses are part of hospital infection
control practices. Remember it is not possible to carry
out complete disinfection, but to minimise the risk.
MEDICAL COUNTERMEASURES
Evidence based studies are need of the hour, to find a
rampant and appropriate treatment for this epidemic,
as the moment , the therapeutic strategies to deal with
the infection are only supportive, and prevention
aimed at reducing transmission in the community is
our best weapon. No antiviral therapy has been proven
to work for COVID-19 in humans. REMDESIVIR,
LOPINAVIR, RIBAVIIRIN, (antiviral molecules)
are under trial. Other treatment options are ACE
inhibitor / angiotensin receptor blockers, chloroquine/
hydrochloroquine, corticosteroids are the other
available treatment options.61
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