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Introduction: Coronavirus disease 2019 (COVID-19) is a contagious disease caused by severe acute respira-
tory syndrome coronavirus (SARS-CoV-2). It emerged as a global pandemic in early 2020, affecting more than
200 countries and territories. The infection is highly contagious, with disease transmission reported from asymp-
tomatic carriers, including children. It spreads through person-to-person contact via aerosol and droplets.
The practice of social distancing—maintaining a distance of 1-2 m or 6 ft—between people has been
recommended widely to slow or halt the spread. In orthodontics, this distance is difficult to maintain, which
places orthodontists at a high risk of acquiring and transmitting the infection. The objective of this review is to
report to orthodontists on the emergence, epidemiology, risks, and precautions during the disease crisis. This
review should help increase awareness, reinforce infection control, and prevent cross-transmission within the
orthodontic facility. Methods: A comprehensive literature review of English and non-English articles was
performed in March 2020 using COVID-19 Open Research Dataset (CORD-19 2020), PubMed, MEDLINE,
Scopus, and Google Scholar to search for infection control and disease transmission in orthodontics.
Results: This review emphasizes minimizing aerosol production and reinforcing strict infection control mea-
sures. Compliance with the highest level of personal protection and restriction of treatment to emergency cases
is recommended during the outbreak. Surface disinfection, adequate ventilation, and decontamination of instru-
ments and supplies following the guidelines are required.Conclusions:Reinforcing strict infection control mea-
sures and minimizing personal contact and aerosol production are keys to prevent contamination within
orthodontic settings. Although no cases of COVID-19 cross-transmission within a dental facility have been
reported, the risk exists, and the disease is still emerging. Further studies are required. (Am J Orthod
Dentofacial Orthop 2020;158:175-81)
By the end of 2019, an outbreak of severe pneu-
monia of unknown etiology occurred in Wuhan,
China. Bats are believed to be the natural hosts

of the disease that was transmitted to humans through
an intermediate host.1 Genomic sequencing revealed a
pathogen of coronavirus family similar to coronavirus
related to severe acute respiratory syndrome (SARS-
CoV) and the Middle East respiratory syndrome
(MERS-CoV).2 The new virus was initially referred to as
novel coronavirus 2019-nCoV, then as severe acute
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respiratory syndrome coronavirus 2 (SARS-CoV-2) by
the International Committee on Taxonomy of Viruses.3

This virus possesses higher transmissibility potential
compared with SARS-CoV and MERS-CoV, resulting in
a “public health emergency crisis of international
concern.”4 The infection is believed to transmit to hu-
mans through fomites, person-to-person contact, aero-
sol, and droplets.2,5,6 The World Health Organization
(WHO) declared this viral outbreak a pandemic affecting
693,224 individuals in more than 200 countries and ter-
ritories, with a total of 33,106 confirmed deaths by
March 30, 2020.7,8 The highest number of reported cases
were in the United States, with the total number doubled
in less than 5 days reaching 122,653 confirmed cases.8,9

The highest reported deaths were in Italy, reaching
10,781 deaths out of 97,689 confirmed cases with an
11% mortality rate.8 Patients confirmed with coronavi-
rus disease of 2019 (COVID-19) develop symptoms of
lower respiratory tract infection, including fever, cough-
ing, sneezing, vomiting, generalized fatigue, and severe
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pneumonia.10,11 The disease onset could be mild, mod-
erate, severe, or critical. Symptoms among infected pa-
tients vary from being asymptomatic to Acute
Respiratory Distress Syndrome, sepsis, septic shock,
and multiple organ failures in critical patients with
high reported deaths.12

Several studies have reported cross-transmission of
COVID-19 among healthcare workers, including 3,387
confirmed cases and 22 reported deaths.13 The disease
can transmit from one healthcare worker to another,
healthcare worker to patient, or patient to patient within
the same facility.6

Orthodontists may see dozens of patients in a single
day. This fact makes strict infection control measures
with the highly transmissible SARS-CoV-2 an area of
concern. Children comprise the vast majority of ortho-
dontic patients. Studies have reported asymptomatic
children infected with COVID-19.5,14,15 The incubation
period of this disease is 14 days up to 24 days.10,16

The virus is still highly contagious during this latency
period.16 This finding rings the alarm bell of a potential
hazard: treating asymptomatic patients and spreading
infection within the orthodontic clinic. Furthermore,
aerosol generation—a routine occurrence in the ortho-
dontic clinic—is a confirmed route of infection transmis-
sion.2,5

Thus, to face this highly contagious infection, it is
important to reevaluate infection control measures
within the orthodontic practice. The objective of this re-
view is to shed light on SARS-CoV-2 infection and pro-
vide insights on risk, precautions, and recommendations
within the orthodontic setting. This review will help in-
crease awareness and control cross-contamination
among orthodontists, assistants, office staff, and pa-
tients during the COVID-19 crisis.
MATERIAL AND METHODS

Considering the recent emergence of COVID-19, this
review included publications in English and non-English
languages that matched the search terms up to March
19, 2020. Studies were retrieved from the following da-
tabases: COVID-19 Open Research Dataset (CORD-19
2020)17 (March 13th, 2020 was the last published up-
date), PubMed, MEDLINE, Scopus, and Google Scholar.
Non-English articles and abstracts were translated.

The main author with the help of a research assistant
conducted the search using the following terms: COVID,
COVID-19, COVID-2019, 2019-nCoV, SARS-CoV-2,
corona, oral, mouth, dental, dentist, dentistry, stomatol-
ogy, orthodontic, orthodontist, saliva, infection control,
contamination, and transmission. Studies included any
of the search terms were selected, and duplicates were
August 2020 � Vol 158 � Issue 2 American
eliminated. Screening of titles followed by abstracts
was performed. Lastly, articles that fall within the scope
of this review were included and retrieved in full text.
References of those articles were screened as well using
the snowballing technique. The findings of the included
studies are discussed below.

LITERATURE OVERVIEW

Risk of disease transmission within the orthodontic
practice

Dentistry, including orthodontics, requires proximity
to patients while performing operatory procedures. Un-
fortunately, this makes the dental healthcare workers at
a high risk of acquiring infectious diseases.18 The current
recommendations for COVID-19 are to avoid person-to-
person contact andmaintain 1-2 m distance between in-
dividuals.6 This recommendation cannot be optimized in
the orthodontic clinic for the nature of the orthodontic
operation, which places the orthodontist and the dental
assistant at a high risk of acquiring the infection.

In addition, the incubation period of 2019-nCoV
infection could reach up to 24 days, while still being
contagious during this latency period.10,16 This is espe-
cially important for the orthodontists who tend to see
a high volume of patients in a short period daily.
Furthermore, several studies reported asymptomatic car-
riers, including children, who comprise a high percent-
age of orthodontic patients, which elevates the risk on
the orthodontic team even higher.5,14,19 Although
cross-transmission of COVID-19 within a dental facility
has not been reported so far, considering the recent
onset of the disease and deficiency in data, the risk is still
elevated. Previous studies have reported cross-
transmission of infection within the dental facilities
including Hepatitis B and Hepatitis C.20-23 In the
United States, orthodontists are ranked the second-
highest incidence of acquiring Hepatitis B.24-26

Meng et al27 reported 9 confirmed cases of COVID-19
within dental team members at the School and Hospital
of Stomatology, Wuhan University (SHSWH). Although
this was possibly an infection from an outside source
other than the dental facility, infected personnel could
be contagious during their latency period and infect
other teammembers or patients visiting the dental clinic.
This possibility brings the importance of taking strict
measures to ensure safety and avoid possible transmis-
sion within the orthodontic practice.
Possible sources of contamination

1. Patient's saliva: Studies reported high loads of
SARS-CoV-2 in the saliva of infected patients.28
Journal of Orthodontics and Dentofacial Orthopedics
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Other studies reported large numbers of ACE2
(the receptor for SARS-CoV-2) on the human
tongue and buccal mucosa and raised the possi-
bility of oral-fecal transmission.29,30 The oral cav-
ity is thus an incubator and a host of disease
transmission.6

2. Aerosol: Using a high-speed handpiece or ultrasonic
scaler during dental cleaning at bonding, bracket
repositioning, and debonding visits produces aero-
sol and splatter in the operatory vicinity.31 This
aerosol could be contaminated with patient's blood,
saliva, or high concentrations of infectious microbes
exceeding those produced by coughing or sneez-
ing.31-33 Moreover, aerosol containing microbes
was found to reach as far as 2 m from the
patient's mouth, with the highest concentrations
reported the furthest away from the patient.34 This
finding means microbes could contaminate surfaces
throughout the operatory. A study performed using
a fluorescent dye with a high-speed handpiece
found that the fluorescence dye reached more
than 2 ft from the dental chair. The dye was even
found in the noses of the operator and assistant,
having penetrated their facial protective gear.35

Another study reported traces of aerosol were found
on operators' scrub jacket sleeves and chest area.36

The aerosol could contaminate the dental unit
waterline, resulting in the spread of infection.37

Aerosols containing germs of 0.5-10 mm or less
can remain airborne longer, increasing the risk of
being inhaled and entering deeper areas of the
lung, posing a potential infectious hazard.38 This
collectively presents an alarming threat with the
highly contagious COVID-19.

3. Orthodontic supplies and instruments: Although
most archwires are packaged and sealed individu-
ally, some orthodontists have recycled and reused
wires.19,39,40 This is a huge risk of cross-
contamination if wires are not thoroughly sterilized.
In addition, reusing tried-in orthodontic bands, or-
thodontic brackets, elastomeric chains, tungsten
carbide debonding burs, miniscrews, orthodontic
markers, and photographic retractors without
proper sterilization and disinfection are tremendous
potential hazards.41-45 Orthodontic instruments
that come in direct contact with patients' saliva
and blood, including band seaters, band removers,
scalers, and ligature directors are considered
contamination dangers as well.25 Improper
handling and disinfection of such instruments and
supplies would compromise infection control mea-
sures within the orthodontic practice.
American Journal of Orthodontics and Dentofacial Orthoped
Preventive measures

1. Patient evaluation and screening: In general, it is
recommended during the outbreak to postpone
any routine appointments and restrict patients'
visits to emergency treatment only.27,46 Screening
patients for COVID-19 symptoms and recording
their body temperature is essential.2,6,47 Updating
patient's medical history and asking targeted ques-
tions relevant to COVID-19 before initiating any
dental work is mandatory.2 This includes (1) his-
tory of fever (37.3�C or higher) or use of antipyretic
medication in the past 14 days; (2) symptoms of
lower respiratory tract infection, including dys-
pnea in the past 14 days; (3) history of travel to a
COVID-19 epidemic area in the past 14 days; and
(4) history of contact with a confirmed COVID-19
in the past 14 days.

If the patient is a suspected asymptomatic (no symp-
toms and no fever), then reschedule the appointment
and advise the patient to self-quarantine at home for
14 days. It is unlikely that a confirmed COVID-19 with
acute symptoms will visit the orthodontic clinic yet if
the patient showed any symptoms, reporting and
referral to COVID-19 prepared hospital is mandatory
(Fig 1).2,6,47

2. Daily self-evaluation of the dental health care pro-
vider is advised. If the orthodontist does not feel
well or developed any symptoms, it is prohibited
to work and spread infection.48

3. Mouth rinse before any procedure using 0.12%-
0.2% chlorhexidine gluconate could help minimize
the number of microbes within the oral cavity.6,49

4. Personal protective equipment, including facial
mask, face shield, eye protection, gowns, and
gloves, are essential protective gear during the
outbreak.6,27,48,50 COVID-19 was reported to
transmit through contact of the virus with ocular
mucosa; thus, any contact with mucosal tissue of
the eyes, nose, or mouth should be avoided.27,51

5. Aerosol production should be restricted, and if
necessary, particulate respirators such as N95, EU
FFP2, or equivalent in addition to face shield are
required.6,27,48,50 Although COVID-19 was catego-
rized as group B infectious disease, the guidelines
suggest that healthcare providers perform protective
measures similar to those reserved for group A infec-
tious diseases (such as cholera and plague).52

6. Reinforcement of hand hygiene measures accord-
ing to WHO recommendations (washing hands
for 20 seconds minimal) is essential to combat
this robust microorganism.2,53
ics August 2020 � Vol 158 � Issue 2



Fig 1. Patient screening flowchart.
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7. Training of the orthodontic team on disease symp-
toms, routes of transmission, infection control
measures, and keeping up with regulation updates
are beneficial during SARS-CoV-2 infection
crisis.27,47,48,50

8. Adequate ventilation of the operatory and waiting
area with new air, high airflow, or with air filters is
advised, with special attention to minimizing the
number of patients in the waiting area and allow-
ing adequate space for social distancing.6,50,54

9. The operation room could be contaminated with
droplets and aerosol. A recent study reported
SARS-CoV-2 viability up to 3 hr in aerosol, with
a half-life of 5.6 hr on stainless steel and 6.8 hr
on plastic surfaces.55 Therefore, strict surface
disinfection protocol should be applied after every
patient.
August 2020 � Vol 158 � Issue 2 American
10. Medical wastes during the outbreak should be
handled as infectious medical wastes. Double-
layer yellow antileakage medical waste marked
with a special tag is recommended.2,47,56,57
Orthodontic supplies and instruments

The following are recommendations to reduce the
risk of cross-contamination and help protect vulnerable
patients as well as the orthodontic staff.

1. Orthodontic pliers can be sterilized with steam auto-
clave sterilization, ultrasound bath and thermal
disinfection, or disinfectedwith chemical substances
2% glutaraldehyde or 0.25% peracetic acid. Instru-
ment cassettes can be effectively used, with pliers
preferably sterilized in an open position.58-63
Journal of Orthodontics and Dentofacial Orthopedics
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2. An autoclave is preferred over cold sterilization,
without negatively affecting surface characteriza-
tion of archwires.19,39,40,64,65

3. Orthodontic markers can be autoclaved or disin-
fected using glutaraldehyde solution.43,66

4. Cleaning photographic retractors with washer-
disinfector were reported as the most effective
method of decontamination.67

5. Tungsten carbide debonding burs could be effec-
tively decontaminated from bacterial infection.68

6. It is safe to use tried-in orthodontic bands after
adequate precleaning and sterilization.41,69,70

7. Decontamination does not jeopardize clinical sta-
bility of miniscrews nor mechanical properties of
elastomeric chains.42,71

8. Flushing dental unit waterline for at least 2 min or
using disinfectants improves the quality of water
within the dental unit and minimize the risk of
infection.72,73
CONCLUSIONS

In summary, SARS-CoV-2 is the first highly conta-
gious pandemic infection of this millennium. Although
cross-contamination within any dental setting has not
been reported, dentists in all disciplines, including or-
thodontists, need to be constantly aware of the
emerging infectious threats and informed of updates
in infection control guidelines. The findings of this re-
view reinforce the importance of good work practices,
including hygiene, infection control, and personal pro-
tection. Given the high transmissibility of COVID-19,
controlling aerosol and human-to-human contact while
limiting treatment to emergency patients only is advised
during the outbreak. It is the responsibility of the ortho-
dontic team to ensure safety and stop cross-
contamination within the clinical facility. Finally, the
impact of COVID-19 on the orthodontic practice, cost
of illness, and whether clear aligners that require mini-
mal appointments are superior to fixed orthodontics in
the event of a future outbreak, are questions that remain
to be answered.
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