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ABSTRACT
Coronavirus disease 2019 (COVID-19), originating in
Wuhan, China in December 2019 has become a pandemic affecting numerous countries worldwide, with
over 1353 positive cases and 4 deaths confirmed in
South Africa thus far.
Dental practitioners are at the forefront of this outbreak
through direct and contact transmission via face-to-face
communication and through the generation of significant amounts of droplets and aerosols during routine
dental procedures, posing potential risks of infection
transmission.
There are no guidelines for South African dental practitioners to follow in the time of the COVID-19 pandemic.
This paper provides consolidated evidence and best
practice on how to prevent and minimise the spread
of infection within the dental setting through the use of
a flowchart.

We recommend that during this outbreak, dental professionals consider scaling down on their normal routine,
and protect themselves and patients. Focus should
be on the management of pain, sepsis and trauma.
The epidemic will pass, and dental professionals should
outlast the scourge.

The level of evidence provided is based on global
recommendations and experience. We conclude that
unless dental professionals stick to stringent infection
control practices, they are likely to contribute to the
spread of the COVID -19.
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INTRODUCTION
The Coronavirus disease 2019 (COVID-19) pandemic
appears to be taking a firmer grip on South Africa with
1353 positive cases and 4 deaths confirmed at the time
of writing this article. More oral healthcare practitioners
will face the potential transmission of the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), yet
very little information is condensed into appropriate resources and management of this outbreak. In this paper
we review the available evidence to deliver the latest
information concerning this pandemic facing the oral
health professions.
What is an epidemic?
Our ability to intervene and control the spread of
the COVID-19 epidemic is intricately linked with our
understanding of the history and course of outbreaks.
Epidemics are conditions that prevail extensively among
a given population.
These conditions can be contrasted with endemic conditions which are always prevalent among the people in
less or subdued rates. Epidemics are characterized by
the peaking or fermenting of new or endemic conditions
resulting in a significantly greater than normal number
of affected individuals in places and periods.
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Several epidemics have plagued humankind since time
immemorial, displaying great variations in consequences
and malevolence. Yet these conditions display similar
and definite features, which explains the anatomy of
epidemics and in the case of COVID -19, a pandemic.
1. Epidemics are all fevers, characterized by conditions
such as Plague, Yellow Fever, Cholera, Small-Pox,
Typhus, Scarlet Fever, Influenza, Ebola and presently
COVID-19.

The present strain of coronavirus, the SARS-CoV-2,
recently encountered in humans, originated in Wuhan2,
and has been named COVID-19. The genetic sequence
of COVID-19 shows more than an 80% identity with
SARS-CoV and 50% with the Middle East respiratory syndrome-related coronavirus (MERS-CoV),3,4 both
of which originate in bats.5 Based on the present epidemiological data, SARS-CoV-2 has higher transmissibility than SARS-CoV and MERS-CoV.6

3. Epidemics display rapidity in their course, beginning
slowly, advancing disjointedly and suddenly striking
a major blow, resulting in huge morbidity and or
mortality.

COVID-19 displays all the hallmarks of an epidemic such
as fever, a global penetration, rapid and exponential
spread; similarity in genetic profile to viruses isolated
from lower animals; short latency periods from being
asymptomatic, to morbidity, to mortality. Typical of a
viral epidemic, the mortality due to COVID- 19 is higher
in compromised individuals such as those with underlying co-morbidities such as hypertension, diabetes and
cardiovascular disease.7 The increase in infection rates
is indicative of the initial phase of the epidemic.

4. Epidemics provide a distinct and unmistakable
warning; at first these conditions spread violently and
suddenly, later resulting in a milder form. This explains
the tendency of epidemics to eventually burn out or
attenuate in severity.

It is notable that current available evidence indicates
that smoking hastens COVID-19 progression and has
a high association with unfavourable outcomes such
as admission into ICU, mechanical ventilation and/or
death.8

5. Epidemics result from a transformation of an ordinary disease into a new type of disease. Most recent
epidemics can be traced back to changes in diseases occurring in lower animals.

The literature is deficient in determining the effect of
COVID-19 on vulnerable populations, specifically children.
An investigation of 1391 children (aged 16 and younger)
for SARS-CoV-2 infections showed that 12.3% tested
positive, with a median age of 6.7 years. Of these,
41.5% had fever.9 Although coughing and pharyngeal
erythema were commonly found, 15.8% of these children
had no symptoms or signs of infection. A further 12
showed radiologic signs for pneumonia, but were
asymptomatic. In this group, one child (10 months old)
passed away.

2. Epidemics have a widespread course; prevailing
and attacking a large number of people at once or
in rapid succession. Hence the tendency to peak
exponentially.

6. Epidemics have a similar manner of migration and
course, characterized by periods of quiescence,
increase to peak, decrease or decline and disappearance. All epidemics go through these phases
repeatedly from one location to the next; from one
period to the next.
7. The duration of the epidemic is related to the size
of the locality.
8. Epidemics have a short brevity of time from the
moment of attack to the recovery or death. Most
persons exposed to these conditions will recover in
good time… or die therefrom.
9. Epidemics are produced by primary and predisposing causes acting together in unison. The primary
cause cannot take effect until the system is weakened or rendered susceptible. The effector agents or
predisposing factors (internal or external) contribute
to a collapse of the resistance of the body.
The Coronavirus (COVID -19)
– overview of the pandemic
Coronaviruses are a group of viruses known to infect
humans and animals; in humans they cause severe
respiratory illnesses ranging from common cold-like
symptoms to pneumonia.
The most recent coronavirus epidemic, was the Severe Acute Respiratory Syndrome (SARS-CoV) reported
in China in 2002.1

As things stand, the rising rates of infections are indicative of only the initial phase of the epidemic. The global
decrease, decline and disappearance phases of the
epidemic may be a long way away.
Management of epidemics
The management of an epidemic entails all activities
to be undertaken, before, during and after the onset of
the outbreak. These include the processes which should
be involved in order to anticipate or predict the occurrence of an outbreak, enabling preventive measures.
Early detection and surveillance can limit the spread
and minimize the impact of the outbreak. Failure to
follow these processes often results in dire health, economic and social consequences.
Therefore, coordination among and communication by,
all sectors and levels of the State are critical for effective
management of an outbreak. Ordinarily, the technical
groups, including healthcare professionals, are specifically positioned to detect and manage outbreaks.
These groupings are able to fulfil their responsibilities
provided they receive the necessary support and resour-
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ces from the political and public health authorities.
Failure in epidemic control is commonly due to failure
of authorities and the public to heed the call of the
technical experts, more so because their advice tends
to infringe on the individual rights and restrict liberties.
Role of the dental profession in the management
of COVID-19
Oral healthcare practitioners carry the greatest risk
of COVID-19 acquisition, resulting from face-to-face
communication with patients, as well as frequent exposure to body fluids such as saliva and blood together
with fomites (such as dental instruments).10 Following
routine dental procedures, through the use of air- turbine
handpieces, low-speed handpieces, ultrasonic scalers,
bicarbonate polishers, and polishing cups, as well as,
drilling and air sprays inside the oral cavity, a bio-aerosol
is created.
Aerosolization occurs when biological particles produced
during dental procedures are suspended in gaseous
media in the immediate environment, posing a risk in
terms of transmission and spread of the virus. Bioaerosols containing infectious microorganisms remain
suspended in the air post-treatment in high concentrations, and can spread to inactive dental treatment
areas.11,12 This in turn increases the risk of exposure to
clinicians and patients which can result in the spread of
micro-organisms including the SARS-CoV-2.13
An in vitro study on the viability of the SARS-CoV-2
virus in aerosol and on different surfaces showed that
the virus remains viable for up to 3 hours.12 It may be
longer as the experiment itself only lasted for 3 hours.
When surface viability was assessed, the virus was
detected up to 72 hours later. The authors reported that
the virus was more stable on plastic and stainless steel
surfaces than on copper and cardboard, but present on
all nonetheless. This indicates that aerosol and fomite
transmission routes are entirely possible.12

The number of persons accompanying patients (in the
case of minors or the elderly) should be limited to one.18,19
The patient waiting area should be well ventilated, with
a one metre separation between patients (social distancing).
Based on the level of risk estimated, the patients
should be triaged to relevant service centres including
hospitals for further management.20 It is advisable that
only “emergencies” should be attended to. This includes
the management of pain, sepsis or trauma.
It is important to note that fever can be associated with
acute dental infection. The use of aerosol-producing
instruments should be avoided. Any elective or nonessential procedures should be postponed to after the
outbreak.
For suspected/confirmed cases of COVID-19 who require urgent dental treatment, procedures should be
performed within a negative pressure room with a minimum of 12 air changes per hour to facilitate ventilation,
as per the World Health Organization’s recommendations.20 Mechanical ventilation should also be initiated
between patients. Personal protective equipment of the
highest standard should be utilised at all times.
2. Personal hygiene measures
2.1. Hand hygiene
The importance of handwashing for twenty seconds is
critical in the prevention of infection transmission. The
cleansing of hands can be performed with either soap
and water or an alcohol-based hand rub.21
Hand hygiene should be performed before touching a
patient, before any procedure, after exposure to body
fluids, after touching a patient, and after touching a
patient’s surroundings.22

Therefore, special efforts to protect or reduce transmission should focus on susceptible populations including healthcare providers, and dental professionals
in particular. Figure 1 provides clinical guidelines for oral
health personnel on measures to prevent the transmission of the virus in their practices. The prevention strategies and precautions are intended to guide
clinicians with key clinical activities including the following: patient assessment and treatment procedures,
personal hygiene measures, infection control and disinfection, pre-operative rinses, isolation and barrier control
techniques, imaging, and waste management.13-17
2.2. Personal protective equipment (PPE)
1. Patient assessment
It is critical for dentists to establish a pre-treatment assessment point or triage area in their practice. At this
designated area, a thorough questioning of the patient
should take place (Figure 1). Further investigation,
specifically the measurement of temperature should
be undertaken. During this assessment, patients and
their entourage must be supplied with masks to restrict
transmission of secretion.

Preventing fine and ultrafine particle exposure can only be
achieved through the use of high level personal protective
equipment.22,23
(i). Goggles / face-shields
The spread of oral microorganisms during oral procedures radiates mostly towards the inner part of the
eyes and around the nose. 24 COVID-19 may also be
transmitted through the conjunctiva receiving infectious
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President Cyril Ramaphosa declared a national state of disaster in light of the novel Coronavirus pandemic
which has spread to numerous countries with the number of confirmed cases and deaths steadily rising.
One thousand three hundred and fifty three cases and four deaths (23 March 2020) are confirmed in South Africa.

DENTAL TRIAGE
QUESTIONNAIRE

TELEPHONICALLY

WITHIN THE LAST 14 DAYS
NO

• • Have you had a fever?
(Temperature > 37,3 º C )
• • Have you had a cough or respiratory symptoms?
(Cough or difficulty breathing)
• • Is there any history of travel or residence in the epidemic areas?
-- High risk: China, USA, UK, Germany, Spain, Iran, South Korea and Italy.
-- Medium risk: Portugal, Hong Kong, and Singapore.
• • Have you been in contact with anyone who has / had a fever, respiratory
symptoms or confirmed COVID-19.

YES

INSTRUCT TO SELF-ISOLATE AND CALL

THE DEPARTMENT OF HEALTH CORONA VIRUS
HOTLINE:

0800 029 9999
HIGHER RISK INDIVIDUALS:
• • Males.

ORAL / DENTAL EMERGENCIES*
•• Pain, Trauma, Sepsis/Infection, or
•• Cases where non-treatment would inhibit normal oral function to the extent where this will
negatively impact a patient’s health in the next
three to six months. Dentists will use their
professional judgment to treat patients in this
category.

• • Individuals > 60 years old.
• • With Comorbidities:
-- Diabetes.
-- Hypertension.
-- Cardio-vascular diseases.
• • Immune-compromised individuals.
• • Positive response to questionnaire.
• • Having travelled from epidemic areas.

PPE (Personal Protective Equipment
includes:
• • PPE (Personal Protective Equipment) includes:
• • Headwear, face shield/goggles, N95 mask, disposable gowns, closed shoes. Hand hygiene is
imperative at all times.
Figure 1. Triage schematic for Dental professionals

ORAL / DENTAL EMERGENCIES*
•• Important to ensure:
- - Rubber dam use
- - High volume suction use
- - Extra - oral imaging (preferable)
- - The use of aerosol producing instruments/
equipment to be avoided as far as possible
- - Well-ventilated surgery
- - 4 – handed dentistry
- - Disinfect all equipment and surfaces with
alcohol [>70%]
- - Chlorine containing disinfectants on floors and
walls
- - Discard PPE after each patient
- - Educate patient regarding COVID-19
and transmission
- - Patients to be unaccompanied unless elderly
or minor
- - Schedule longer appointments to facilitate optimal infection control procedures
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Adequate prevention can be achieved through the implementation of stringent control measures to curb
the spread of the virus as the risk of cross infection is high. The following flowchart provides some
guidance to the practitioner on how to manage patients, staff, and the workplace during this SARS-CoV-2
outbreak. Also consult the NCID website: www.ncid.ac.za.

PRE- INSPECTION OFFICE/AREA

WALK-IN

• • Repeat Questionnaire.
• • Measure temperature.
TEMPERATURE ≤ 37,3 º C

• • PPE for all staff and patient.

Negative questionnaire.

• • Well ventilated room.
• • All surfaces disinfected with alcohol [> 70%].

TEMPERATURE ≤ 37,3 º C
• • Positive response to questionnaire.

Main complaint, Medical history,
Examination.
TREAT EMERGENCY*
Oral mouthwash/rinse prior to oral
examination and procedure.
E.g.: 1% Hydrogen Peroxide or
0,2% Povidone Iodine.

• • Coughing, difficulty breathing or
cannot hold breath for more than
10 seconds.
• • Give patient N95 mask
• • Isolate (14 days post-exposure)
•• Call THE DEPARTMENT OF HEALTH
CORONA VIRUS HOTLINE:

0800 029 9999

POSSIBLE PROCEDURES RELATED TO
DENTAL EMERGENCIES*
•• Dental extractions
•• Emergency root canal treatment (RCT)

NON-EMERGENCIES
include:

any procedure that can be postponed, or
are elective, and should be re-scheduled
until further notice.

•• Atraumatic restorative techniques (ART)
•• Pain management

•• Avoid contact whenever possible

•• Biopsies

•• Keep social distance
(WHO recommendation = 1 meter)
•• Preferably utilize online payments and statements.
•• Confirm safety of Ibuprofen prior to prescription.

Access the complete diagram for download and print at the follow link - https://imgur.com/TGZjUdf
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droplets.25 It is for this reason that protective eyewear or
face-shields should be worn and should be disinfected
between procedures.
(ii). Face masks
A National Institute for Occupational Safety and Health
(NIOSH)-certified N95, European Standard Filtering Face
Piece 2 (EU FFP2), or equivalent mask should be used.
N95 respirator masks have been shown to filter at least
95% of airborne particles with an aerodynamic diameter
of 0.3um or above, but are not resistant to oil particles.
It should be noted that there is no standard test for
nanoparticle penetration on respirators. However, the
improper use of the mask and the possibility of leakage
around the mask seal could negate the intended effect
of the mask.
It is also important to note the variability of these masks
in relation to the manufacturer as different N95 models
may differ in shape, and whether they have an exhalation
valve or not.26

4. Additional treatment regimen
The universal use of pre-procedural rinses and highvolume evacuations is recommended in addition to standard infection control barriers such as PPE, as a means
of reducing infection risk. Pre-operative mouth rinsing,
usually through the use of Chlorhexidine 0.12%, has
been shown to reduce the microbial count.28
Unfortunately, this antiseptic mouthwash may not be effective in killing SARS-CoV-2.6 Due to the vulnerability
of the virus to oxidation, the use of 1% hydrogen peroxide
or 0.2% povidone have been recommended as alternatives prior to any dental procedure.6,29 Rubber dam
isolation eliminates up to 98.5% of the microbial content
within aerosols,30,31 and for this reason should be used
during every procedure. The use of a high-volume evacuator further diminishes the aerosol produced.28
5. Imaging and radiography
Dental imaging, which is generally used as the main
diagnostic aid by dental professionals should be limited
to extra-oral imaging where possible. This diminishes
pooling of saliva and gagging reflex.6
6. Medical waste management
All disposable personal protective equipment should be
discarded into the infectious waste bin which should be
collected and discarded according to established waste
management protocols. Reusable items and instruments
should be sterilized as per the Asia Specific Society for
Infection Control (APSIC) guidelines for disinfection and
sterilization of instruments in health care facilities.6

CONCLUSION
3. Infection control and disinfection
Droplets containing infective agents produced during
aerosol generating procedures deposit on the surrounding surfaces and can persist for days. Biocidal surface
disinfectants containing 62%-71% ethanol, 0.5% hydrogen peroxide, and 0.1% (1 g/L) sodium hypochlorite
should be used for a period of one minute to disinfect
the dental surgery between patients.
27 Items which should be disinfected include and are
not limited to the dental chair, cabinet tops, taps, door
handles, blood pressure cuffs as well as computer
keyboards/mouse, pens and cell phones.
Other steps taken to reduce aerosol contamination
include: 24
• • Disinfection of the water line to the dental chair
equipment.
• • Sterilization of all dental treatment machines and
instruments.
••

Installation of a valve and strainer in the dental chair
to prevent sucking reintegration infected liquid, aerosols and particulate materials.

It is prudent for dentists to keep abreast with the developments around the COVID-19, in order that they may
institute appropriate clinical practice which will ensure
maximum protection for themselves, staff and patients.
The decision about the nature and level of service to
be provided remains the prerogative of each practitioner depending on the level of risk assessment and
the readiness of the practice.
Figures are correct as reported on day of sending
to print.
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