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ABSTRACT

BACKGROUND

Since the emergence of nCoV-19, till date it has affected several countries. This
disease which is now called COVID-19 [(termed by World Health Organization
(WHO)] is caused by a novel coronavirus, labelled as severe acute respiratoy
syndrome-Coronavirus-2 (SARS-CoV-2) (termed by International Committee on
Taxonomy of Viruses). Belonging to the family of Coronaviridae, of the order
Nidovirales, it comprises of large, solitary, plus-stranded ribo nucleic acid (RNA) in
their genome. The 2019-nCoV explored in Wuhan belongs to the $-CoV according to
the phylogenetic analysis based on the viral genome, and it chiefly infects the
respiratory, gastrointestinal, and central nervous system of humans and mammals.
Its primary means of spread is either directly or indirectly by the means of droplets
via the respiratory tract and fomites respectively. The most common routinely used
instruments in the field of dentistry include airotors in the form of rotatory
instruments and other surgical instruments. In the meantime, these instruments
produce aerosols in the form of both larger and smaller droplets which generally
consist of saliva, blood, microorganisms and other debris. Therefore due to possible
aerosol and droplet production in the dental profession, nCoV-19 poses a significant
risk of infection transmission. To combat nCoV-19, it is essential for a dental clinician
to finely tune the protective approaches by concentrating towards the patient safety,
personal protective gear and maintaining the hand hygiene. In addition to its modes
of diffusion in dentistry, some other important themes like management of the
patient, patient instructions and guidelines that a dentist should follow in day to day
practice have been raised in this review.
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EPIDEMIOLOGY

At the end of the year in early December or even as early as
late November 2019, Wuhan located in the Hubei province of
China reported numerous patients suffering from pneumonia
like symptoms whose etiology were yet to be discovered.
These cases were more likely linked to the Huanan seafood
wholesale market selling wild and live animals.! With the
drastic increase in the number of individuals experiencing
similar symptoms, The public health experts of Wuhan
decided to cease the activities in the market on January 1,
2020.2 The National Establishments in China informed World
Health Organisation about the current outbreak on January 3
2020, stating that an aggregate of 44 patients suffered from
such pneumonia. In the course of this reporting period, the
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agent causing this pneumonia was notrecognized.3 Well ahead
on January 7, 2020 a novel category of coronavirus was
identified by the Chinese authorities. For diagnosing this novel
coronavirus, specific diagnostic kits are required which are
based on the genetic sequence of the former. Therefore on 12
January 2020, China revealed the sequence which thus
enabled other countries to develop the diagnostic kits for the
testing purpose.

On January 13 and 15, 2020, The Community Health
Department of Thailand and The Ministry of Health, Labour
and Welfare, Japan affirmed their first cases of a novel
coronavirus, imported all the way from Wuhan respectively.3
At the end of the January that is on the 30t COVID-19 was
declared as an epidemic and a public health emergency of
international concern.2 The current outbreak was recognized
as a pandemic on 11 March 2020.4

Data as reported by World Health Organisation national
authorities by 3:13 p.m. CEST, 22 September, 2020 estimates
universally 31,174,627 confirmed cases of novel coronavirus
leading to 962,613 deaths with a global level of risk being very
high affecting 213 countries, areas or territories. Till date in
India from January 3 to 3:13 p.m. CEST, 22 September 2020,
there have been a total of 5,562,663 confirmed cases that has
led to 88,935 deaths.6 The occupational safety and health
administration places dental health care worker in an
exceedingly elevated peril section, due to the type of

Dec 30, 2019 Jan 24, 2020
Cluster of cases of pneumonia 835 cases reported in China (549 from Hubei
of unknown origin reported to province, 286 from the other 31 provinces,
China National Health municipalities, or special administrative regions)
Commission
Jan7,2020 Jan13, 2020 Jan19, 2020
Novel coronavirus First case in First case in Korea
isolated Thailand reported reported; two cases
in Beijing and one
case in Guangdong
province reported
' >
Jan 16, 2020
Jan11, 2020 First case in
First fatal Japan reported
case reported
Jan 20, 2020
Jan12, 2020 Infection in
Jan1, 2020 Named as 2019-nCoV,; health-care workers
Huanan Seafood Wholesale whole genome sequence caring for 2019-nCoV
market closed shared with WHO patients
Figure 1. Timeline of Novel Coronavirus Outbreak>
CURRENT SITUATION occupation which increases their odds of acquiring viral
infection from a recognized or a suspected individual in the

course of carrying out particular measures.” According to The
New York Times, dentists face the greatest novel coronavirus
risk (figure-2).8 Thus, dental patients and specialists can
possibly be subjected to multiple infective microbes, together
with viruses and bacteria that pass on a disease to the oral
cavity and respiratory tract. There is a consistent high risk of
carrying 2019-nCoV infection in dental care settings which is
mainly as a consequence of the particularities of its techniques
involving uncompromising face-to-face confrontation with
patients through everyday disclosure of fluids that are not only
of oral in origin but also the other biological liquids, besides
the usage of sharp instruments.?
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This disease which is now called COVID-19 (termed by World
Health Organisation) is caused by a novel coronavirus, labelled
as SARS-CoV-2 (termed by International Committee on
Taxonomy of Viruses). Belonging to the family of
Coronaviridae, of the order Nidovirales, it comprises of large,
solitary, plus-stranded RNA in their genome which was
discovered through whole genome sequencing, polymerase
chain reaction (PCR) and culture of bronchoalveolar lavage
fluid derived from affected patients. The coronavirus
subfamily is divided into alpha-, beta-, gamma- and delta-.
However, the 2019-nCoV explored in Wuhan located in the
Hubei province of China belongs to the 3-CoV according to the
phylogenetic analysis based on the viral genome, and it chiefly
infects the respiratory, gastrointestinal, and central nervous
system of humans as well as mammals.10

Being the seventh coronavirus, COVID-19 has 75 - 80 %
genomic resemblance to the severe acute respiratory
syndrome coronavirus and 50 % to the middle east respiratory
syndrome coronavirus (MERS-CoV) and utilizes the same cell
receptor, angiotensin-converting enzyme II (ACE2), that is
used by SARS-CoV.11 A similarity in the genomic nucleotide
sequence was acknowledged between a coronavirus (BatCoV
RaTG13) detected in the bat rhinolophus affinis from Yunnan
Province, China, and 2019-nCoV. Likeness of 96.2 % was
observed, thereby, indicating that the natural host of the novel
coronavirus may also be the rhinolophus affinis bat.
Nevertheless, the difference in the dissimilar genomic
sequence may as well suggests the existence of one or more
intermediate hosts between the bat and human!? as
established by Liu and his colleagues from the Guangdong
wildlife rescue center of China on 24 October 2019. They
obtained SARS-CoV like CoV from the samples they attained
from the lung of two dead Malayan pangolins. The lungs of
these supposed intermediate host was filled with frothy liquid
and exhibited pulmonary fibrosis. This information was
discovered close to when the COVID-19 outbreak occurred,
therefore concluding that Pangolin-CoV genome showed
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Source of Transmission and Incubation Period

The principal manner of spread of novel coronavirus can occur
by any of the two means that is either directly or indirectly.
The direct spread ensues by the means of aerosols or droplets
while the indirect spread take place by way of fomites. The
average incubation period ranges for about 3 - 14 days.
However, the reproduction number (Ro) that is the parameter
which designates exactly how communicable an infective
disease is, in general alleged to lie midst 2.0 and 2.8. According
to one of the research, the high viral burden was detected in
symptomatic patients almost immediately after the
commencement of the symptoms, with highest viral load in
nose followed by throat. The viral liability in symptom-free
together with symptomatic patients were quite similar.14

Signs and Symptoms

nCoV-19 is a respiratory infection, that in the majority of the
disease ridden individuals progresses from demonstrating
mild to moderate manifestations. However, many patients pull
through it without necessitating any extraordinary
management. However, the ones exhibiting underlying co-
morbidities and individuals above 60 years of age will unveil
amplified risk of evolving into debilitating ailment and even
fatality as well as nosocomial infections.1516

General Manifestations
Fever- in 80 - 99 % individuals
Tiredness- 44 - 70 %

Dry cough- 48 - 76 %

Additional Manifestations
Breathing difficulty- 30 - 55 %
Physical discomfort- 44 - 70 %
Sore throat
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e A small number of individuals will document loose bowels,
nausea or rhinorrhea.1517

Diagnosis

For the purpose of diagnosis, the nasopharyngeal or
oropharangeal swabs are taken from the superior part of the
respiratory area. Nevertheless this method of gathering the
samples involves end-to-end contiguity amongst the
healthcare employee and the patient which pretences a
substantial threat of viral diffusion from the patient to the one
accumulating the samples.

Likewise, the major disadvantage of using this method of
sample collection is that it causes patient uneasiness and may
possibly elicits haemorrhage particularly in those individuals
demonstrating blood dyscrasias. To overcome this
shortcoming, a non-invasive method of sample collection is
devised where in sputum originating from the inferior
respiratory area is collected and is used for the purpose of
diagnosis. However, only 28 % of nCoV-2019 cases produces
sputum of investigative importance. The procedure of sample
collection is relatively simple wherein the patient is requested
to spew in a sterilized ampoule. Since, this procedure do not
require a close contact between the healthcare employee and
the patient, the chances of viral dissemination is
comparatively low.18

Modes of Transmission of an Infection in a
Clinical Setup

Dental clinicians being placed in an elevated hazard category
are not only at the risk of getting exposed to COVID-19 but also
retain a threat to other viral infections like hepatitis B, human
papilloma virus (HPV), human herpes virus, etc.1920 Use of
rotary and surgical instruments such as high velocity
handpieces, ultrasonic tips and the two-way or three-way
syringes have always been a fundamental part of the dental
practice. Such tools are capable of generating an apparent
splatter not only comprising of saliva, water droplets, blood,
remnants produced during a dental treatment but also
numerous pathogens. This perceptible spray settles promptly

Review Article

after journeying for a small range thus coming in contact with
the ground, adjoining working surfaces, dental clinician and
the patient. The modes of infection transportation are listed
below-

1. Airborne Spread
Dental patients may indulge in the activity of coughing,
sneezing, laughing, talking or receiving dental conduct
particularly with regard to the use of a high velocity handpiece
and ultrasonic devices. Performing such activities or
undergoing such a conduct leads to the aerosolization of the
secretions of oral cavity.2! Such an individual tends to produce
both larger (> 5 pm in diameter) and smaller (< 5 pum in
diameter) droplets or aerosols.22 An aerosol is defined as an
assemblage of concrete or fluid elements hanging in the mid-
air.23 Due to the gravitational pull, the droplets which are
larger in size are quick to fall on the ground, thereby
concluding that larger droplet conduction necessitates
neighbouring corporeal vicinity amongst the ill individual and
a vulnerable contact. According to World Health Organisation,
the droplets or particles which are smaller in diameter have
the propensity to settle down slowly and may remain
suspended in the environment for an extended period of time.
Thus, allowing the infection to propagate lengthier distance.
These particles can ascend either from nasopharynx or
oropharynx and are frequently accompanied with saliva.
While the droplets which are greater in diameter may perhaps
participate in viral conduction in the immediate vicinity.10
It is physically conceivable for a pathogen to diffuse following
an aerosol route only:
1. If the source of aerosol is derived from a contagious
individual.
2. If the sustainability of the pathogen in the surroundings is
for an extended period of interval.
3. If the purposed tissues is accessible to the infectious
agents.
In order to combat nCoV-19, it is essential for a dental clinician
to finely tune the protective approaches by concentrating
towards the patient safety, personal protective gear and
maintaining the hand hygiene.24
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Figure 3. Transmission Occurring through Various Modes in a Dental Setup?°
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When a dental professional uses a high speed handpiece
for performing dental procedures, a large amount of heat is
produced as a result of friction between the tooth surface and
the rotating bur. Hence, to minimize this, a coolant in the form
of water is required to reduce the temperature upsurge since
too much heat can bring about pathological changes in dental
hard tissues including the dental pulp. This water coolant
nevertheless produces aerosols, which when combined with
oral fluids such as blood or saliva leads to the production of
bioaerosols.22

Therefore, it becomes challenging to escape the
propagation of hefty aggregates of aerosol and droplet
variegated with patient’s saliva and even other oral fluids
throughout the dental practice. Besides the infested sufferers
of cough and breath, dental apparatus such as high velocity
dental handpiece which utilizes the high-speed gas to drive the
turbine also leads to extended production of bioaerosols.12

2. Contact Spread

A dentist may come in contact with the patient either directly
or indirectly. Direct contact can be through oral fluids
including blood while the indirect contact includes touching
contaminated dental instruments or touching the surfaces like
handle of the dental chair that the patient has touched,
becomes a possible route for the transmission of virus.12 Few
studies have shown that this virus has the tendency to survive
in the aerosols and on the superficial surfaces for hours and
days respectively. Recent evidences have also revealed that
the transmission of the virus can even ensue through an
asymptomatic patient.” Allocation of the pathogenic agent to
the mouth, nose or eyes can take place through contaminated
hands contacting the former thus, giving rise to a fresh case of
contagion.22
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PATIENT MANAGEMENT

Patient screening is one of the key factor in diagnosing not only
symptomatic patients but also the asymptomatic patients.
During a routine dental check-up, the dental professional
should take a thorough medical history along with the list of
medications that the patient is consuming. Targeted
questionnaire should be formed asking the relevant info such
as recent travel history, fever, symptoms of upper and lower
respiratory tract or close contact with those who have
travelled from the suspected regions as well. Not to be specific
but the fever and fatigue can also occur due to acute dental
conditions. Hence, the etiology should be confirmed first
before arriving at any supposition. Treatment should be
carried out for patients falling under the following categories-

A. Those Requiring Emergency Treatment

1. Patients with unstable maxillomandibular fractures that
can compromise the patient’s airway.

2. Intraoral or extraoral diffuse swellings that are of soft
tissue in origin which can lead to airway obstruction.

3. Uninhibited post-operative bleeding.

B. Those That Can Be Managed without Aerosol
Production

1. Patients suffering from severe tooth pain and
inflammation requiring extraction of the culprit tooth.
Individuals exhibiting fracture of vital tooth.

Avulsed or luxated tooth.

Those suffering from dry socket.

Pericoronitis.

Localised dental abscess.

Those suffering from soft tissue laceration due to broken
or defective orthodontic appliances

8. Recementation of the debonded prosthesis

No s wN

Dental patient

Initial screening
(Tele screening / Initial patient evaluation)

:
[ Signs/ Symptoms of COVID-19 |

!
| Travel history/ Epidemiological link |

\H'

| Suspected COVID-19 patient |

» Standard, contact & airborne precaution
» 2019 COVID screening, & CXR/ Chest CT
* Report to local/state health care agency

=

‘ Perform dental treatment ‘

Elective care

Urgent care (Acute pain/ swelling) ‘ ----- >| Emergency care |

+ Defer treatment for 2 weeks
+ Close follow up using telephone
or video conferencing

» Pharmacologic Management
o Antibiotics
o Analgesics
* Close follow up using telephone or
video conferencing

» Perform dental
treatmentin Negative
pressure room/ Air
borne infection isolation
rooms (AlIRs)

_____

— Worsening of existing condition

Figure 4. Strategic Evaluation and Management of the Patients Requiring Dental Treatment25
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C. Those Requiring Urgent Treatment That Cannot

Be Managed without Aerosol Production

1. Individuals suffering from severe tooth pain and pulpal
inflammation requiring aerosol production.

2. Patients exhibiting fracture of the vital tooth that cannot
be managed without aerosol production

3. Cleaning of the fixed debonded prosthesis requiring
temporary cementation.z3

4. Removable dental prosthesis adjustments for the patients
undergoing radiation therapy.

5. Acute pain of endodontic or periodontal in origin.

Patient Instructions
Wearing a mask should be mandatory for all the patients, staff
present in the dental office as well as for the operator.
Instruction pamphlets regarding the coughing and sneezing
etiquette should be pasted in the waiting room. Former will
ensure that all the patients coming to the dental clinic are
covering their mouth and nose while performing these
activities. A yellow bin should be kept in the waiting room to
warrant that the patients are disposing off their infectious
tissues in them, followed by hand hygiene. These bins should
be adequately labelled so that it becomes easy for the patients
to know its purpose. Adequate ventilation should be
maintained. Patients should be made to sit with a distance of
approximately 1 meter between them.22

According to CDC (Centre for Disease Control and Prevention)

a dentist should follow guidelines:

1. Priority should be given to the emergency or the urgent
procedure only. By executing these solitary measures,
supplies such as personal protective equipment (PPE) for
the staff members as well as those required for the care of
the patient can be conserved. These actions will also aid in
escalating the existing hospital volume.

2. The ailing dental personnels should be awarded with the
sick leaves, which should be pliable and in favour of the
health of the personnel. Those suffering from the
symptoms indicating respiratory infection and the ones
who develop the warning sign at work should be made to
stay at home.

3. Screening of the patients experiencing respiratory
symptoms such as cough, fever or difficulty breathing
should be carried out telephonically. In case the patient
turns up to be positive for the above mentioned symptoms,
dental care should be averted. Whenever feasible,
contingency dental management must be deferred until the
patient pull over and is done with such an infection.

4. If dental managementis postponed then the patient should
be delivered an all-inclusive list of instructions and the
suitable medications that can be followed at home.”

Other Precautions

e The procedures encompassing the use of such instruments
which are capable of producing aerosols or droplets should
be avoided. The dentists have been recommended to use
saliva ejection device with high volume in order to shrink
the aerosol generation. The animalcules in the aerosols can
be curtailed by using a mouth rinse pre-operatively.

e High volume evacuator should be used. Aforementioned
helps in removal of the aerosol and thus reduces the
contamination. The only disadvantage of these evacuators
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is that it cannot be used by a clinician single handedly, thus
four handed dentistry decorum needs to be pursued.

e While making of an impression in a COVID-19 patient, the
right size of impression tray should be selected to prevent
the cough reflex because of retching, which can arise as a
result of inappropriate tray size.

e During the condition explicit procedures such as root canal
therapy, complete denture try-in or during the delivery of
any other prosthesis, a clinician should escape avoidable
communication with other objects or surfaces in a dental
clinic with the intention of lessening the transmission
occurring through fomite route.

e Those patients reporting to the dental clinic with severe
pain and are indicated for extraction, should be made to lie
in a recumbent position. Above mentioned safety measure
will enable the clinician to avoid working in the way of
patients breathing space.

e Sophisticated standards of respiratory defence such as EU-
FFS respirators should be taken into consideration at the
time of carrying out an emergency dental conduct on an
alleged nCoV-19 patient.22

e Application of a rubber dam arranges for a degree of
barricade against the microorganisms present in the saliva
or the aerosol generated during a dental conduct.
According to Cochran et al. 1989 he concluded that the use
of rubber dam reduces the spread of microorganisms by 90
%.

Anti-retractive valves should be incorporated in the dental

handpieces in order to circumvent the hazard of

contamination and superinfection.26é

CONCLUSIONS

With the emergence of COVID-19 outbreak, human race is
facing not only major health risks but also the economic and
mental challenges at a worrying rate. An improved
understanding of the transmission characteristic of this
infection and the intimidations that is being posed to the
public health will help us better understand the nature of the
disease. Aforementioned shall aid us not only in recognising
the disease but also lay a hand in resolving the carelessness
which may occur in day to day dental practices. Additionally in
the era where prevention plays a crucial role, it should be the
responsibility of every individual as well as healthcare
professionals to follow all the necessary defensive measure
such as wearing mask and inculcating proper hand hygiene to
protect not just themselves but also those around them.

Financial or other competing interests: None.
Disclosure forms provided by the authors are available with the full
text of this article at jemds.com.
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