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ABSTRACT

Objectives: The aim of this overview was to identify the possible routes of transmission of SARS-CoV-2 in
dental clinics and the different control protocols proposed to prevent its further spreading.

Methods: We searched for studies on the electronic databases of PubMed (MEDLINE) and Ebscohost (EBSCO)
using a combination of selected keywords from February to May 2020. An additional search was made on
Google Scholar using the same keywords. Data extraction and quality valuation of articles were performed by
two reviewers.

Results: Sixty-three articles were the results of the search and based on the inclusions and exclusions
criteria, 15 articles were included in the final review: 13 literature reviews and 2 experimental studies. The
main findings from available data concluded that the virus spreads through respiratory droplets and direct or
indirect contact, however, airborne transmission in dental offices has been highlighted because of the
inevitable generation of tremendous amounts of aerosol and droplet mixed with patient’s saliva or other body
fluids during dental procedures. Hence, aerosol transmission needs further studies. 2 studies identified SARS-
CoV-2 in the saliva of patients suggesting saliva as a route of transmission and diagnosis and they concluded
that the presence of COVID-19 in oral fluids and its effect on the transmission of this virus needs further
investigation. Moreover, besides standard precautions, special prevention control such as postponing routine
appointments and wearing personal protection equipment can prevent the transmission of the disease,
especially by asymptomatic carriers.

Conclusion: Dental procedures generate aerosols and droplets that can be highly contaminated with SARS-
CoV2 and explain additional preventive measures during the COVID-19 pandemic. Studies investigating
aerosol transmission and saliva transmission in dental clinics are highly needed.

Keywords: COVID-19, 2019-nCoV, SARS-CoV2, Dentistry, Transmission, Prevention and Control.

Introduction

The Coronavirus Disease-2019 (COVID-19) is an infectious disease caused by a new type of coronavirus
discovered in China (Wuhan) in December 2019. On January 12, 2020, the World Health Organization (WHO)
named the virus ‘2019-nCoV’ which stands for novel coronavirus discovered in 2019. On February 11, to avoid
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confusion due to the similarity with the SARS-CoV genotype, 2019-n CoV was classified as Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) by The International Virus Classification Commission
(ICTV). At the same time, the World Health Organization (WHO) named the disease ‘COVID-19’ [7]. The disease
has rapidly spread worldwide leading to a “Public Health Emergency of International Concern.” according to
the world health organization. On 11th March 2020, WHO characterized COVID-19 as a pandemic.

The typical reported symptoms of COVID-19 are fever, dry cough, fatigue or myalgia, while the less common
symptoms are sputum production, headache, haemoptysis, diarrhea, and vomiting. In severe cases, patients
can suffer from pneumonia with alveolar damage, kidney failure leading to death.1!

Dental professionals are considered at a high risk of contamination with the new corona-virus since they work
in close contact with a potentially infected person and can themselves infect other patients if the infection
control protocols are not sufficiently respected in the dental clinics the aim of this review was to summarize
the different routes of transmission of the new coronavirus for dental professionals as well as the specific
protection measures that must be used in dental clinics during the COVID-19 outbreak We searched for studies
on the electronic databases of Ebscohost (EBSCO) and PubMed (MEDLINE)using a combination of selected key
words: (((("COVID-19" [Supplementary Concept]) OR "severe acute respiratory syndrome, coronavirus
2" [Supplementary Concept]) AND "Dentistry”[Mesh]) AND "transmission” [Subheading]) AND
"prevention and control” [Subheading].

We anticipated the fact that some studies published in local journals might not be indexed on the MEDLINE or
EBSCO, therefore, an additional search was made on Google Scholar using the same keywords.

Risk of Nosocomial Infection in Dental Clinics

It is now proven that COVID-19 is primarily transmitted between humans through respiratory droplets and
through contact: When a person is in close contact with the contaminated person, the transmission mainly
occurs through coughing, sneezing, and droplets inhalation. In the dental clinics, direct contact of the infected
droplets with oral, nasal, and occular mucosa increases the risk of transmission. The virus can also spread
through fomite regarding its ability to survive on surfaces and objects®!? Giving the fact that dental
professionals are exposed to microorganisms such as viruses, due to the nature of their practice which
involves direct or indirect contact with body fluids and contaminated instruments, this offers a very potential
route transmission of this Coronavirus.!* So, every patient should be considered as infected with COVID-19
even in the absence of any symptoms.11.1516

Airborne and Droplets Spread

The airborne spread of SARS-Coronavirus is well documented in the literature.2® Studies confirmed that
aerosols and droplets produced during the dental procedures were contaminated with the virus. All studies
agreed that dental practitioners are exposed very often to the bioaerosols produced during dental procedures.
In fact, dental devices such as high-speed handpieces and ultrasonic scalers are used with water running to
prevent heat gain. When the turbine rotates at a high speed in the oral cavity, droplets, and aerosols mixed
with saliva, water and blood are created. Such bioaerosols are generally infected with bacteria, fungi, and
viruses which are small enough to be able to float in the air for an extended period of time until they settle on
surfaces or enter the respiratory tract.13.21.20,22,23
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Direct Contact spreading

Dental professionals are exposed to microorganisms such as viruses due to the nature of dental practice
involving direct or indirect contact with body fluids and contaminated instruments. The person to person
transmission of the COVID-19 includes direct contact with the infected person such as handshaking as well as
by contact with the oral, nasal, or eye mucosa. According to Peng and al?!, dentists as well as patients are
exposed in the dental office, to oral, nasal, or conjunctival contact with droplets and aerosols contaminated
with SARS-CoV2 generated by sneezing, coughing, or talking without a mask. Furthermore, the regular direct
or indirect interaction of dental professionals with human fluids, patient’s material, and contaminated dental
instruments or environmental surfaces makes it possible for the virus to spread further.2!

Salivary Transmission of SARS-CoV2

To and al reported that SARS-CoV2 was detected in the initial saliva specimen of 91.7% of the infected
patients.26 However, saliva specimens not only contain saliva secreted from major or minor salivary glands but
also contain secretions coming down from the nasopharynx or coming up from the lung through the action of
cilia lining the airway. Therefore, additional studies are required to delineate the possible sources of 2019-
nCoV in saliva.

Sabino-Silva and al proposed that there were at least three separate pathways for the presence of SARS-CoV2
in saliva: first, from the lower and upper respiratory tract2% 30 the virus reaches the oral cavity along with the
liquid droplets often shared by these organs. Second, the blood-containing COVID-19 can enter the mouth
through crevicular fluid, an oral cavity-specific exudates containing local proteins derived from extracellular
matrixes and serum-derived proteins.3! Finally, another way for COVID-19 to occur in the oral cavity is
through major and minor salivary contamination of the gland, with subsequent release of the particles into the
saliva via salivary ducts.32

Furthermore, it has been proven that SARS-CoV 2 uses angiotensin-converting enzyme II receptors (ACE2+) to
invade the cell, which is the same receptor used by SARS Coronavirus.233 Xu and al reported that these
receptors are abundantly expressed in the mucosa of the oral cavity especially in the epithelium of the tongue.
Such results clarified that the oral cavity is a potential source of infection of the novel Coronavirus and
provided evidence for the future prevention strategy in dental practice.3*

Studies concluded that Saliva is a promising non-invasive diagnosis method since saliva may be provided from
patients without invasive procedures, the use of saliva specimens decreases the risk of nosocomial
transmission of COVID-19 because it is provided without a close contact between the patient and the
healthcare worker and it is suitable for circumstances in which the collection of nasopharyngeal specimens
may be contraindicated. Also, saliva is technically easier to collect than the respiratory specimens, comfortable
for patients and health workers as well as being cheap with minimal equipment required. 263235

Environmental Spread

Contaminated surfaces have been identified as a transmission route for many nosocomial infections.3¢ Human
coronaviruses such as SARS-CoV and MERS-CoV are proven to be able to survive for several days on surfaces
like plastic and metal.37.38

Dental procedures can aerosolize the respiratory splatter, saliva, or blood of the patient and contaminate the
environmental surfaces and when transferred from settings to the hands of patients and practitioners,
contaminated hands can then cause self-inoculation of mucous membranes of the nose, mouth, or eyes.?! A
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study evaluated the stability of the virus on different types of surfaces within a controlled laboratory setting.
Results revealed that SARS-CoV2 remained viable in aerosols for approximately 3 hours, it also showed that
SARS-COV-2 was detectable on copper for up to 4 hours, on cardboard for up to 24 hours, and on plastic and
steel for up to 72 hours.2* Moreover, human coronaviruses can remain viable for up to 9 days on plastic and
steel.12 Therefore, maintaining a clean and dry environment in the dental office will also help to minimize the
persistence of the virus.

Recommended Control Protocols During the COVID-19 Outbreak

Dental practitioners should be aware of the routes of transmission of the novel coronavirus in dental clinics
and should be able to detect patients with COVID-19 potential infection.2!

Worldwide, routine dental practices were immediately postponed and only emergencies such as acute pain,
trauma, and hemorrhages were treated in response to the pandemic situation.19 39

Early Patient’s Evaluation and Triaging

The clinical sorting of patients is mandatory in order to identify COVID-19 suspected cases. Hence, dental
workers should have a high level of knowledge concerning the early recognition of suspected cases. The
screening is best performed at the entrance of dental clinics. Izetti and al recommended a telephonic pre-triage
to identify real emergencies as well as patients with a potential risk of COVID-19 exposure.1240 Once in the
dental clinic, the patient’s body temperature should be measured using an infrared forehead thermometer
which doesn’t require any physical contact. 12,19 20,21, 22, 40,41

Hand Washing

The importance of handwashing in the prevention of acute respiratory infections is increasingly recognized.
Since fomite transmission is already plausible for SARS-CoV2 and fecal-oral transmission has been reported,
practicing appropriate hand hygiene becomes crucial in dental practice.2! 20.22,39, 40,41, 42 A two-before-and-
three-after guideline for hand-hygiene is recommended to improve professionals’ compliance.?! The world
health organization recommends 5 moments for hand-washing as following: before and after touching a
patient, before practicing any clean or aseptic procedure, after body fluid exposure, and after touching a
patient’s surroundings.*3 According to Mathur and al (CDC) and WHO, dental professionals should wash their
hands before and after contact with patients or with contaminated surfaces, before putting on PPE, after taking
it off, and when changing gloves.*3 44 The WHO (2020c) stated that hand hygiene includes either cleaning
hands with soap and water for 40-60 seconds or with 70%-90% alcohol-based hand rubs for 20-30 seconds
using the appropriate technique. Washing hands with soap and water are preferred when hands are visibly
soiled.20

Personal Protective Equipment (PPE)

The effective barrier against most aerosol hazards generated in the dental office can be provided by personal
protection equipment (PPE). Dental professionals should use PPE as following: gowns, gloves, medical masks,
and protective surgical glasses or face shields for eye protection (figure 2). Since SARS-CoV-2 can be
transmitted through the eye membrane it becomes crucial to protect the conjunctival epithelium from
contaminated droplets and aerosols during dental procedures. Protective eyewear and face shield are strongly
recommended to prevent further spread and personal eyeglasses or contact lenses are not appropriate for eye
protection because of their lack of sideward protection.!9 20,22 40 Based on the WHO, when working at a
distance of less than 1 meter from the patient, a medical mask should be used. However, such a mask is not
able to offer adequate protection against aerosols which are particles smaller than 5 micrometers. Hence,
when performing aerosol-generating procedures such as using high-speed handpieces, ultrasonic scalers, or
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air-water syringe, N-95 masks authenticated by the National Institute for Occupational Safety and Health or
FFP2-standard masks or FFP3 set by the European Union should be worn with performing seal-check.19 202245
Before leaving the dental office, all of the PPE must be taken off safely to avoid self-contamination (skin,
clothes, and mucosal membranes) as well as of other coworkers and the environment.4. 46 [n this regard,
several ways of taking off PPE were described. According to the WHO and CDC, it should start with taking off
the most contaminated items including gowns and gloves, followed by performing hand hygiene. Then, if the
face shield is worn, it should be removed from behind. In case goggles and masks are worn, both of them are
removed in the same way. On the other hand, CDC suggested another approach affirming that health-workers
should take off their PPE starting by removing gloves followed by goggles or face shields. After that, they
should remove gowns followed by the mask or respirator, by grasping elastics and avoiding touching the front.
Hand washing or using an alcohol-based hand sanitizer is immediately performed after removing all PPE or
whenever hands get contaminated during any item’s removal.#6. 47

Mouth Rinsing prior to Dental Procedures

A preoperative antimicrobial mouth rinse can reduce the number of oral cavity microbes.*8 4% However, most
common mouth rinses used in dentistry are not effective to prevent coronavirus’ transmission. Instead, 1%
hydrogen peroxide or 0.2% povidone-iodine mouth rinse is potentially efficient on SARS-COV-2 as the virus is
vulnerable to oxidation.12.13.20.21,40.41 Qverall, these mouth rinses are highly recommended whenever the rubber
dam cannot be used.

Oral Examination

Procedures generating spatter and aerosols contaminated with saliva and blood such as hand-pieces,
ultrasonic devices, and the use of a 3-way syringe should be avoided or minimized as in the most extreme case.
An intraoral x-ray can cause cough or gag reflex. Hence, extraoral x-ray such as panoramic and CBCT offer a
good alternative during the outbreak of COVID-19.1° But when intraoral x-rays are practiced, double barriers
should be applied to sensors to avoid their perforation.!2 It is recommended to use disposable devices (single
use) such as syringes mirror, and blood pressure cuff to avoid nosocomial infections. 12

The Use of Rubber Dam

A study estimated that airborne particles decreased up to 70 percent in 3-foot diameter in the operative area
by using a rubber dam.>® Therefore, 4 hand operation is necessary to ensure regular aspiration using high-
volume suction of droplets and aerosol. If it is not possible to use a rubber dam in some situations, it is
advisable to use manual instruments like hand scalers and chemomechanical caries removal in order to
minimize aerosol formation.121921224041 During dental procedures, high-speed dental devices without anti-
retraction valves can aspire and eject the debris containing microorganisms. Peng and al highlighted the
importance of the use of anti-retraction handpieces during this pandemic. In fact, this system can notably
decrease the return of bacteria and HPV into the tubes of the dental unit.2151 Hence, the use of anti-retraction
handpieces and autoclaving those between patients are strongly recommended to avoid cross-infection.39 41

Environmental Cleaning and Disinfection Procedures

During dental procedures, air can be filtered either by high volume evacuator (HVE) or by high-efficiency
particulate arrestor (HEPA) filter. HVE filter is a single component suction handpiece that aspirates debris. As
a consequence, contamination from the operational site will effectively be minimized by 90% with HVE.20.52
The device should be maintained at a distance between 6 and 15mm approximately from the aerosol-
generating source by a dental assistant. Nevertheless, HEPA can filter the air up to 99.97% of particles with a
diameter of 0.3 pm. This expensive filter can form a source of contamination if soiled given that it is hard to
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clean and the invasion of microorganisms’ filtered air.205354 Treating patients with aerosol-generating
procedures should be performed in negatively pressured rooms and HEPA (High-Efficiency Particulate
Arrestance) filter in preference. Otherwise, dental procedures should be performed in one room with closed
doors.*! The WHO recommended oral health professionals to work in a properly ventilated room with at least
160 1/s/patient airflow for natural ventilation or in rooms negatively pressured with at least 12 air changes
per hour (ACH) and controlled direction of airflow in case of mechanical ventilation. At the end of treatment, it
is advised to provide at least a 5-minute air change and dental practitioners should never leave the room
without taking off PPE.40 When treatment is over, settings contaminated with droplets and aerosols, surfaces
that may be touched by the patient should be immediately disinfected using 0.1% (1g/L) sodium hypochlorite
or 0.5% hydrogen peroxide or 62%-71% ethanol without forgetting to clean door hand, desks, chairs, and
elevator... Disposable protection if used is removed from the surfaces.204% Given that SARS-CoV-2 can survive
up to 9 days on surfaces, strict disinfection protocols must be followed in the dental room and the waiting
area.1219212055 A dry environment was suggested in the dental office to monitor diffusion.*® In addition,
healthcare waste should be immediately delivered to the medical institute’s temporary storage area, and all
used instruments including handpieces should be cleaned and autoclaved. 2141

Reducing Aerosol-generating in Emergency Treatments

Dental practitioners should only perform dental emergencies and decrease as much as possible the production
of droplets /aerosol during the treatment session.

In this table (tab V), we sum up the precautions that must be applied to avoid droplets and aerosol-generating
according to each dental discipline special features.19 20,22 40

Dental Specialty Anticipation measures

Restorative dentistry and Avoid using rotary instruments (if necessary, it must be under rubber-
pediatric dentistry dam, using high-volume saliva ejector and with minimum water flow)
Application of chemo-mechanical method/carisolv, laser or atraumatic
restorative techniques to eliminate caries and expose pulp Soft toys
provided for children should be cleaned as well as restraining devices
Promote oral hygiene measures Symptomatic chronic periapical
periodontitis: antibiotic therapy and pain killers are recommended
Eruptive gingivitis of the permanent first molar: use anti-inflammatory
mouth rinse alternating with local chlorhexidine sprays in order to
eliminate food debris from the gingival bags between gum and the
erupting toothln case of removable orthodontic appliance, if the hook is
entirely broken from the resin, the child can wear the plate as long as it
is retaining In case of fixed orthodontic appliances cemented on the
palatal arch, it is advisable to suspend the activation to avoid the
desinsertion of the device In case of fixed multi-bracket therapy, if the
wire slides distally causing gum injury, carer can slide it mesially, using
their fingertips. In a case of detachment of a bracket from the dental
surface and its rotation by180°, carer can reposition it manually if it
stayed attached to the arch. For tooth dislocation, tooth must be
repositioned and splinted with the adjacent teeth.
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Prosthodontics Use high-volume salivary suction.
Choose the right size for impression tray to avoid gagging reflex. If
necessary, consider applying oral mucosa anesthesia to the throat.
During crown preparation, prefer supra-gingival margins under rubber-
dam or split-dam technique.
During partial or complete prosthesis try in, avoid touching dental
settings with contaminated hands Dental prosthesis, impressions and
any other item should be disinfected at the moment of its removal from
the patient’s mouth.

Table V: Approaches to Minimize the Risk of COVID-19 in Different Dental Disciplines.19.20.22.23,56

Further Measures

Supplies of alcohol-based hand sanitizers must be available for patients and staff especially in the waiting
room.203941 Instructions for the correct hand and coughing hygiene procedures and personal protective
equipment use should be posted.204! Waiting rooms should be well ventilated, with 60L/s per person.20
Moreover, flyers should remind people to avoid touching their nose, mouth, and eyes. Dental professionals
should have their temperature measured twice a day, once before starting to work and the second during
work.#! Sharp instrument manipulation should be done with caution to avoid an infectious accident. It is
strongly recommended to remove objects such as magazines and toys from the waiting room to reduce the risk
of fomite transmission.404! Also, the number of patients should be limited with at least a 1-meter distance
between chairs.#® The waiting room should be well ventilated and patients should not wait long.3° Air
conditioning should be regularly sanitized in the dental office.3° the patient’'s accompanying persons are
discouraged to come and if they do, they are suggested to wait outside of the dental clinic. The patient’s items
should be left in the waiting room.

Conclusion

Dentists are extremely exposed to different infectious diseases and with the COVID-19 outbreak,
new challenges facing dentistry are emerging.

This review revealed that in dentistry the virus spreads mainly through respiratory droplets and aerosols
mixed with blood, saliva, and other body fluids generated during dental procedures. However, there is
definitely much more to know about the virus and further studies of high quality of evidence are needed to
detect COVID-19 in oral fluids and its impact on the transmission of this virus. Appropriate Control protocols
can play a major role in reducing transmission in dental clinics and therefore further spread of COVID-19.
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