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Abstract
Objectives: To provide comprehensive information regarding the implications of the coronavirus disease 2019 (COVID-19), 
mode of transmission of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), and its effects on orthodontic 
care during the pandemic and post-pandemic outbreak of the disease, based on currently available literature and information.
Materials and Methods: A comprehensive research for studies that focused on the COVID-19 pandemic and orthodontic 
care up to August 18, 2020, with no language restriction. The databases included PubMed, MEDLINE, Scopus, Google Scholar, 
and COVID-19 Open Research Dataset (CORD-19) 2020. The research was focused on presenting symptoms, disease 
transmission, infection control, orthodontic care, and financial implications affecting the delivery of orthodontic treatment. 
The research also included reports from major health policy regulatory bodies such as World Health Organization, Centers 
for Disease Control and Prevention, European Centre for Disease Control and Prevention, and major international dental and 
orthodontic societies and associations. The peer-reviewed publications and guidelines from the health regulatory authorities 
were given priority.
Results: The latest information on the SARS-CoV-2 virus effects and orthodontic implications were arranged sequentially. 
The SARS-CoV-2 virus mode of transmission and its prevention were emphasized to keep the orthodontic and dental 
operatory safe for continuing practice.
Conclusion: The COVID-19 outbreak has changed the way orthodontics is practiced. Strict infection control, near-zero 
aerosol production, and minimal touch dentistry are the keys to prevent contamination of orthodontic operatory. During 
the pandemic, only emergency orthodontic procedures could be extended to the orthodontic patient while adhering to all 
the regulatory guidelines. Fortunately, to date, there is no reported case of cross-transmission of the SARS-CoV-2 virus at 
the dental setup.
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Introduction

The coronavirus disease 2019 (COVID-19) infection was first 
identified and reported in the year 2019 in a cluster of cases, 
caused by a newly identified Betacoronavirus. Reported at 
Wuhan, the capital of China’s Hubei province,1,2 the virus was 
initially named as 2019 novel coronavirus (2019-nCoV) by 
the World Health Organization (WHO) on January 12, 2020. 
Later, a Coronavirus Study Group (CSG) of International 
Committee proposed a new name for the virus as severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) on 
February 11, 2020. SARS-CoV-2 virus is very closely related 
to the original SARS-CoV virus and is thought to be zoonotic 

Note: Jitendra Sharan and Nameirakapam Ibemcha Chanu contributed 
equally to this manuscript.
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in origin. The genomic analysis of SARS-CoV-2 virus has 
revealed the genetic similarity in the coronavirus (COV) 
clusters with the genus Betacoronavirus, of the subgenus 
Sarbecovirus (lineage B). SARS-CoV-2 virus is 96% identical 
at the entire genome level with other bat COV samples, that 
is, BatCovRaTG13.3

The COVID-19 has spread very rapidly to all the provinces 
in China. At present, more than 188 countries around the 
world have been affected (Figure 1).4,5 The Director-General 
of WHO declared the condition a “Public Health Emergency 
of International Concern” on January 30, 2020. On March 
11, 2020, the WHO declared the ensuing condition a 
pandemic.6 As of August 18, 2020, more than 220 million 
cases have been reported across the globe, resulting in more 
than 779,557 deaths.7 The rapid spread of the COVID-19 
resulted in major health, financial, and humanitarian crises 
in an unprecedented manner at a time when the world was 
unprepared, which ultimately led to profound chaos and 
uncertainty. This has led to the enforcement of rules for very 
limited human movement by the respective federal agencies 
in various countries, leading to national emergencies and 
lockdowns.

The present scenario has caused orthodontic care providers 
to abruptly suspend active orthodontic treatment. At present, 
limited information and guidelines for clinical orthodontic care 
and the management of patients are available.8,9 This article 
aims to provide a comprehensive guideline for managing the 

emergency orthodontic condition and the patients at a clinical 
setup, using the currently available guidelines.

Etiology and Pandemic

The 2019-nCoV/SARS-CoV-2 Virus

SARS-CoV-2 is a non-segmented positive-sense RNA virus 
encapsulated by a lipid bilayer envelope, ranging from 
60 nm to 140 nm in diameter with spike-like glycoprotein 
projections on its surface, giving it a crown-like appearance 
under the electron microscope; hence, the name coronavirus 
(Figure 2). The COVs are divided into four genera, identified 
as alpha, beta, gamma, and delta COVs. The SARS-CoV-2 is 
a member of the Betavirus genera.10,11

The COV genome has 96.2% similarity to a bat SARS-
related COV (SARS-CoV; RaTG13) collected in Yunnan 
province, China, but it is not very similar to the genomes of 
the SARS-CoV (about 79%) or the MERS-CoV (about 50%). 
Both the SARS-CoV and the SARS-CoV-2 bind to angiotensin-
converting enzyme II (ACE2) through the receptor-binding 
domain (RBD) of spike protein to initiate membrane fusion 
and enter human cells.12-14 Five out of the six critical amino 
acid residues in the RBD were different between SARS CoV-2 
and SARS-CoV (Figure 2), and a three-dimensional (3D) 
structural analysis indicated that the spike of the SARS-CoV-2 
has a higher binding affinity to ACE2 than the SARS-CoV.15, 41

Figure 1. A Snapshot of the COVID-19 Map of the Global Cases

Source: Center for System Science and Engineering at Johns Hopkins University, accessed at https://coronavirus.jhu.edu/map.html (accessed August 18, 2020).
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Figure 2. (a) The viral surface proteins, spike, envelope, and 
membrane, are embedded in a lipid bilayer. The single-stranded 
positive-sense viral RNA is associated with nucleocapsid protein. 
(b) The illustration, created at the Centers for Disease Control and 
Prevention (CDC), reveals ultrastructural morphology exhibited by 
coronaviruses

Source: 2a. Adapted with permission from Boopathi et al.41; 2b. Image open 
source. CDC; Eckert and Higgins. https://cdc.gov/media/subtopic/images.htm.

Routes of Transmission

Epidemiological and genetic studies have highlighted the 
zoonotic origin of the COVID-19; its outbreak could have 
been initiated from animal to human transmission, followed 
by the human-to-human transmission.16,17 How and when 
this virus moved from animal to human populations is 
yet to be established. It has been suggested that the initial 
epidemiological outbreak began at the Wuhan seafood market 
in China, and the samples that were obtained from around 
the live section of the market were found to be positive for 
SARS-CoV-2 virus.18

SARS-CoV-2 virus contains the ACE2 as a cell receptor, 
which is also present in horseshoe bat, pangolins, and 
humans. Molecular modeling studies reported that the 
binding affinity of SARS-CoV-2 virus to ACE2 receptors was 
high, thus affecting the human cells considerably. Cells of 
nasopharyngeal, alveolar, and gastrointestinal regions were 
the major targets because of the higher number of the ACE2 
receptors.19,20 The strong association between the ACE2 
receptor and the virus protein indicated that the population 
having more expression of ACE2 receptors could be more 
prone to the COVID-19 infection.21

Human-to-human transmission of SARS-CoV-2 virus 
has been observed in health care, family, and community 
settings. The predominant mode of transmission was from 
the respiratory tract via droplets or indirectly through fomites 
and, to a lesser extent, via aerosols (Figure 3).16,17,22 The 
seeding of the virus to the mucous membranes of nose, oral 
cavity, and eyes is possible through contaminated fingers or 
objects following contact.17A recent study under experimental 
conditions noted that the human COV remained infectious on 
inanimate surfaces at room temperature for up to 9 days.23 The 
virulence of the SARS-CoV-2 virus decreases with increasing 
temperature.21,23 At 30°C and above, veterinary COV persisted 
for 28 days.21 SARS-CoV-2 virus could specifically survive 

for a longer duration of up to 72 hours on surfaces of stainless 
steel and plastic in comparison to 4 hours on copper, and up 
to 24 hours on cardboard.23 SARS-CoV-2 virus was detected 
up to 3 hours in aerosol form or in dust, which creates a main 
concern in orthodontic and general clinical practice.23

The basic reproductive number (Ro) for SARS-CoV-2 virus 
outbreak in Wuhan as on January 25, 2020, was estimated to be 
between 2.0 and 2.8.24 The mean incubation period appeared 
to be between 4 days and 7 days,24-26 but it can be as short as 
3 days or as long as up to 11 to 14 days (Figure 4). Studies 
have suggested that transmission can occur during incubation 
period and from asymptomatic or mildly infected people.26-29 
The convalescent patient has shown a near-normal body 
temperature for more than 3 days, near-normal respiratory 
symptoms, and the oropharyngeal to test swab the reverse 
transcriptase polymerase chain reactions (9RT-PCR) on two 
occasions were negative (taken at least 24 hours apart).31,32 
However, there is no risk of vertical transmission from mother 
to fetus. Studies demonstrated a strong presence of the virus in 
saliva; therefore, it can be considered as a potential source of 
infection.33,34 The virus was also isolated from blood and fecal 
swabs, but its presence in tear and urine has not been confirmed, 
suggesting the possibility of additional transmission routes. 
All secretions (except perspiration) and excretions, including 
diarrheal stools from patients with known or possible COVID-
19, should be considered as potentially infectious.

Figure 3. SARS-CoV-2 Virus Route of Transmission in Dental/
Orthodontic Care Setup

Source: Adapted and modified with permission from Giudice et al.17

Figure 4. Various Phases Associated with COVID-19 Infection

Source: Adapted and modified with permission from Suri et.al.9
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Symptoms and Clinical Manifestation

Clinical symptoms of COVID-19 are nonspecific, while the 
clinical manifestations are very broad and can be classified 
as mild, moderate, and severe forms.35 The COVID-19 
infection in the milder form is usually asymptomatic or 
present with very mild symptoms without signs of respiratory 
distress or radiological changes in a chest X-ray film. The 
moderate form is associated with increased body temperature 
(>37.4°C), dry cough, shortness of the breath, and nonspecific 
gastrointestinal symptoms such as diarrhea, respiratory 
symptoms, and signs of pneumonia on chest X-ray. Severe 
to a very severe form usually occurs 7 to 10 days after the 
infection, is characterized by difficulty in breathing and 
hypoxia with rapid progression to acute respiratory distress 
syndrome, septic shock, and multiple organ failure. Studies 
have suggested that 80% of the patients usually get a mild 
presentation of the symptoms, followed by 15% of moderate 
symptoms, and the remaining 5% present with severe to 
very severe clinical manifestations.35 Laboratory evaluation 
suggested that most patients have normal to decreased 
white blood cell counts and lymphocytopenia.35 In patients 
with severe complications, there is derangement of the 
neutrophil count, blood urea, and creatinine levels along with 
a continuous decrease in the lymphocyte count.

All age groups have shown sensitivity to the COVID-19 
infection. However, it has been observed that the elderly 
population with associated medical risk factors are more 
prone for developing a severe risk of illness once infected. 
Studies show that younger individuals possess a better 
prognosis than individuals belonging to age groups above 60 
years with or without associated risk factors.36 Any age groups 
with persistent comorbidity can exaggerate the severity and 
associated complications of the COVID-19 infection.

Implications for Orthodontic Management 
During and After the Pandemic

Telescreening and Triaging

A trained clinical staff member should perform an initial 
telephone triage or telescreen procedure before the dental 
appointment to assess the vulnerability of patients and the 
potential threat they may pose to members of the professional 
team, other patients, and accompanying people. Elderly 
patients, over 60 years of age, with medically debilitating 
conditions, especially those with cardiorespiratory disease 
and immunocompromised states, and pregnant patients in 
the third trimester, are more vulnerable and identified as 
susceptible to severe consequences of disease.36,37

The three most pertinent questions to be asked for initial 
screening should include the presence of any symptoms 
of febrile respiratory illness such as fever or cough, any 
recent travel history to an area with a high incidence of the 

COVID-19, or exposure to a person with known or suspected 
COVID-19 symptoms.38-40

Importantly, to identify high-risk areas, live global 
tracking of reported cases can be carried out by using the 
dashboard made accessible by the Center for Systems Science 
and Engineering at Johns Hopkins University (Figure 1).7 
Similarly, National Informatics Centre, Government of India, 
has developed a COVID-19 tracking mobile app, Aarogya 
Setu (Figure 5).42 The COVID-19 patient triage plan can be 
considered for all patients (Figure 6).43 A positive response 
to either of the three questions should raise initial concern, 
and the elective dental care should be deferred for at least 
2 weeks. The patients should be encouraged to engage in self-
quarantine and contact their primary health-care physician by 
telephone or email.

Figure 5. Arogya Setu, an Indian COVID-19 Tracking Mobile 
Application

Source: http://aarogyasetu.gov.in.

Figure 6. COVID-19 Patient Triage Forms (a) Patient Screening 
Form Before a Dental Visit, (b) Patient Screening Before the Elective 
or Emergency Procedure

Source: Adopted and modified from Coronavirus Disease (COVID-19) 
Patient Triage Plan, American Association of Orthodontists, https://www1.
aaoinfo.org/covid-19/
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Virtual Assistance

A virtual triage by using photos, videos, and video-calling 
can be of great help to differentiate and prioritize the actual 
orthodontic emergency that needs immediate attention in the 
clinics from the problem that can be self-aided by a home 
remedy and deferred without reporting to the clinic. A true dental 
emergency is the one that deals with swelling, uncontrollable 
pain, bleeding, infection, and trauma to teeth or bones. As far as 
orthodontic emergencies are concerned, severe pain or infection 
that arises due to the embedment of an orthodontic appliance 
into the gingiva or oral mucosa, circumstances related to dental 
trauma, or a condition in which a lack of management that leads 
to patient harm should be attended.44,45

Many messenger apps and video-calling apps are 
available at present. Such a mobile messenger with a video-

calling facility can be used by a hospital or dental clinic to 
communicate with patients. If an orthodontic emergency 
arises when the patient is at home, it is recommended that 
consultation occurs over the phone or through a video-calling 
app with the treating orthodontist. All the active orthodontic 
cases need to be contacted by the treating orthodontic office 
personnel and assurance provided. It is always advisable 
to obtain an electronically signed or verbal consent to 
provide the advice in this way and saved as a record. It is a 
professional duty to advise and guide the patient on managing 
minor orthodontic emergencies at home. Some of the frequent 
orthodontic emergencies, which may be faced by the patients, 
and their management strategies can be shared to all the 
active orthodontic patients by email or any other electronic 
means (Table 1).

Table 1. Orthodontic Emergency Scenarios and Its Short-Term Management at Home by the Patient Under the Guidance of Treating 
Orthodontist

Orthodontic Emergency Advice and Guidelines

Ulcer and/or soreness on the lip/check from the 
orthodontic brackets and wire

•	� A small portion of rolled soft orthodontic relief wax is placed over the 
bracket/wire, which is causing the soreness or discomfort.

•	� The area is swabbed with a small amount of topical anesthetic gel.
•	� The antibiotic gel is applied on the ulcer 3-4 times/day for a week.
•	� Avoid oily and spicy food for a week or until the time ulcer has healed.

Loose or broken brackets, bands, and wires •	� Band or the bracket is broken, but it is still attached to the wire; it is 
better to leave like that if it is not causing any discomfort until the next 
orthodontic visit.

•	� In case it causes irritation/discomfort to the adjacent soft tissue, put 
relief on the bracket.

•	� Do not put any elastic to the broken band or brackets.
•	� If the bracket or the band is broken off, keep it at a safe place and bring 

it to the orthodontic clinic in the next appointment.

Elastic “O” rings/ligature came out during brushing or 
having food

•	� Elastic “O” ring/ligature can be placed back on the bracket, using a clean 
tweezer.

•	� they can also be removed with the help of a tweezer if the patient thinks 
he/she cannot place it back.

Stainless steel ligature become loose and/or irritate the 
soft tissues

•	� Loose ligature can be removed with a clean tweezer. If it is does not 
come out, then use a nail clipper—it can be cut and taken out.

Loose/broken elastic (e) chain •	� It can be taken out with a clean tweezer or cut with a nail clipper.

Food caught between the teeth and brackets or soft 
tissue, leading to discomfort

•	� The patient is advised to maintain optimal oral hygiene.
•	� Interproximal brushes or toothpick or Waterpik can be used to dislodge 

food, which has been caught between the teeth and bracket or soft tissue.

Poking/protruding wire at the end of the brackets •	� The wire can be pushed from the back with a clean tweezer to make the 
wire in flush with a band/bracket.

•	� If it is due to slipping away from the wire, then, using a clean tweezer, 
the wire is repositioned making sure it is equally and symmetrically 
positioned.

•	� In case the wire causes extreme discomfort, it can be cut with a clean 
nail clipper; before cutting the wire, a small clean gauze is placed near the 
area to minimize accidental swallowing or soft tissue piercing.

(Table 1 Continued)
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Orthodontic Emergency Advice and Guidelines

The patient has swallowed the piece of the band/
bracket/orthodontic appliance accessories

•	� If the orthodontic accessory is small and swallowed, assure the patient 
that it will pass through the gastrointestinal tract, and there is nothing to 
worry.

•	� In case it has been swallowed, the patient should make sure there are no 
acute respiratory symptoms associated with it (such as a cough) or acute 
abdominal pain/colic. If such symptoms are present, patient is advised to 
visit an emergency department of a hospital for clinical examination or, if 
required, radiological assessment.

Broken bonded lingual/palatal (BLR) retainers •	� If BLR has come out from one or two teeth with resin pads or without 
resin pads, it should be trimmed or cut with a clean nail clipper.

•	� In cases where whole BLR is loose, and the patient is unable to come to 
orthodontic clinics, it is advised to take the whole BLR out carefully.

In both the abovementioned scenarios, the patient is advised to use the 
removable retainers, if provided, until the next appointment.

Broken/loose-fitting transpalatal arch (TPA), lower 
lingual holding arch (LLA), and maxillary expanders

•	� If the TPA becomes loose or broken and still in the patient’s mouth close 
to its original position, and the patient cannot visit the orthodontic clinic, 
it should be placed back. For expander, no further activation/expansion is 
advised until the next visit to the orthodontists.

•	� If the TPA, LLA, or the expander has fallen out completely, patient should 
keep it safe and bring it to the orthodontic clinic at the next visit.

Orthodontic appliance embedded in the soft tissue 
leading to severe pain and infection

•	� This is one of the true emergencies; ideally, the patient is seen by the 
orthodontist provided the patient has cleared the tirage questionnaire 
with respect to the COVID-19, and proper infection control protocols 
have to be followed while treating the patient by the orthodontists and 
his team.

•	� In case the patient is unable to be personally seen by the orthodontist 
at the clinic, then the patient or home-care provider is advised to use a 
clean and sterile clipper and cut the orthodontic wire if it is attached to 
the broken or loose part and remove the broken part of the orthodontic 
appliance from the mouth using the clean tweezer. If required, tell the 
patient to send the photos through WhatsApp. If needed, an antibiotic 
and analgesic can be prescribed to the patient digitally, and the same 
should be saved in his treatment file.

Poking edges of the aligner •	� If patients feel that the aligner margin is biting on the gum, it can be 
smoothened with a nail file or by using the previous set of the aligner.

Broken removable retainer/functional appliance or non-
fitting of the same

•	� Avoid using the broken/distorted appliance.
•	� Keep the broken removable functional appliance in water.

Fixed functional appliance •	� The patient is advised to send the photos every 3 weeks.
•	 Asymptomatic—nothing to do
•	� Mild pain/discomfort—warm saline rinses 3-4 times/day for a week.
•	 Mild analgesic
•	� Moderate to severe—emergency care at the orthodontic clinic.*

Source: Adopted and modified from Suri et al.9

Note: *According to the American Association of Orthodontist (AAO), COVID-19 Resource for Orthodontist 2020 (https://www1.aaoinfo.org/covid-19/) 
a patient who is quarantined at his home can get the emergency oral/orthodontic care when he fulfills the following criteria: 
1. �Afebrile for past 3 or more days without any medications or more than 7 days since initial symptoms.
2. �Two negative laboratory tests (which have been carried out 24 hour apart), afebrile without medication, and near-normal respiratory functions.

(Table 1 Continued)

History Recording and Patient Evaluation

A detailed and in-depth COVID-19 screening questionnaire, 
including medical history, social history gatherings, meetings, 
and travel history to assess the true emergency, is taken as 
soon as a patient reports to the clinic. The trained dental 

staff should measure the patient’s body temperature, using a 
noncontact forehead infrared thermal sensor.22,46 As per the 
Center for Disease Control and Prevention (CDC) guidelines, 
individuals exposed to a person with COVID-19 or a patient 
presenting with fever (99.32°F/37.4°C or higher), and any 
high-risk patient suspected as per the questionnaire should 
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wear a mask or use a tissue to cover a cough and be offered 
separate space to wait.47,48

Suspected patients are informed about self-quarantining 
and checking their health regularly and recording it daily. 
Based on the assessment of the nature of the emergency, 
clinicians should decide the true extent of the severity of the 
dental condition, which may be helpful by either accepting 
the patient or deferring immediate dental care.45,48 Further, 
the patient should be encouraged to make a payment related 
to orthodontic services and consultation through online 
mode only, as the exchange of currency notes might act as a 
potential source for the spread of SARS-CoV-2 virus.

Personal Protecting Equipment and Infection Control 
in the Orthodontic Setup

The COVID-19 is a biological risk to which orthodontists, 
dental surgeons, dental hygienists, dental assistants, and 

other staff may be exposed and be infected if guidelines and 
protocols are not followed. SARS-CoV-2 virus is mainly 
transmitted through the oronasal route, as the viral load is 
maximum in the nasopharyngeal region of the infected person. 
Therefore, it is necessary to take measures to prevent diffusion 
of infection from one patient to another, to the dental devices, 
and the equipment; it is highly recommended to add a layer 
of airborne contact precautions to the routine orthodontic 
practice, minimizing the risk of virus transmission.

In orthodontic and dental practices, the prevention, 
reduction, and control of COVID-19 infection transmission 
can be achieved to a great extent by the use of the following: 

•• appropriate personal protective equipment (PPE) and
•• appropriate decontamination, disinfection, and 

sterilization steps.

Details about each component of PPEs and rationale of its use 
have been highlighted in Tables 2a and 2b.

Table 2a. Recommended PPEs for Orthodontic and Dental Setup

Face shield and goggles Contamination of mucous membranes of the eyes, nose, and mouth can occur due to droplets 
generated by cough, sneeze of an infected person, or during aerosol-generating procedures carried out 
in a clinical setting. The flexible frame of goggles should provide a good seal with the skin of the face, to 
cover the eyes and the surrounding areas, and even to accommodate the prescription glasses.

Masks/respirators SARS-CoV-2 viruses target mainly the upper and lower respiratory tracts. Hence, protecting the 
airway from the particulate matter generated by droplets/aerosols prevents human infection. The hand 
which has been contaminated with the virus can allow the virus to enter the host when it touches 
the eyes, nose, or mouth. Hence, the droplet precautions/airborne precautions using masks are crucial 
while dealing with a suspected/ confirmed case of COVID-19 during the performance of an aerosol-
generating procedure. Masks are of different types. The type of mask to be used is related to particular 
risk profile of the category of personnel and his/her work. There are two types of masks, which 
are recommended, for various categories of personnel working in hospital or community settings, 
depending upon the work environment: 
1. � Triple-layer surgical mask: A triple layer surgical mask is a disposable mask, fluid-resistant, and 

provides protection to the wearer from droplets of infectious material emitted during coughing/
sneezing/talking.

2. � N95 Respirator: An N95 respirator mask is a respiratory protective device with high filtration 
efficiency to airborne particles. To provide the requisite air seal to the wearer, such masks are 
designed to achieve a very close facial fit. Such a mask should have high fluid resistance, clearly 
identifiable internal and external faces, good breathability (preferably with an expiratory valve),  
and duckbill/cup-shaped structured design that does not collapse against the mouth. 

Gloves Nitrile gloves are preferred over latex gloves because they resist chemicals, including certain 
disinfectants such as chlorine. There is a high rate of allergies to the latex and contact allergic 
dermatitis among health workers. Non-powdered gloves are preferred to powdered gloves.

Surgical gown Surgical gowns are designed to protect the torso of health-care providers from exposure to the virus. 
By using appropriate protective clothing, it is possible to create a barrier to eliminate or reduce the 
contact and droplet exposure, known to transmit COVID-19, thus protecting health-care workers 
working in close proximity (within 1 m) of suspected/confirmed COVID-19 cases or their secretions.

Shoe covers Shoe covers should be made up of impermeable fabric to be used over shoes to facilitate personal 
protection and decontamination.

Headcovers Ideally, anyone using gowns should use a headcover that covers the head and neck, while providing 
clinical care for patients. Hair and hair extensions should fit inside the headcover.

Source: Based on the recommendation of various health and dental care regulatory authorities like CDC, ADA, AAO, EU, and MOHFW-GOI.
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Table 2b. The Rationale of PPEs for Orthodontic and Dental Setup

Setting Activity Risk Recommended PPE Remarks

Triage Triaging patients
Provide a triple-layer 
mask to the patient

Moderate 
risk

N95 mask
Gloves

Patients get masked

Screening area help desk/
registration counter

Provide information to 
patients

Moderate 
risk

N95 mask
Gloves

Temperature recording 
station

Record temperature 
with the handheld 
thermal recorder

Moderate 
risk

N95 mask
Gloves

Waiting area Nurses/paramedic 
interacting with patients

Moderate 
risk

N95 mask
Gloves

A minimum distance of 1 m needs to 
be maintained

Orthodontist/dentist 
chamber

Clinical management 
(doctors, nurses)

Moderate 
risk

N95 mask
Gloves

No aerosol-generating procedures 
should be allowed

Sanitary staff Cleaning frequently 
touched surfaces/floor/
cleaning linen

Moderate 
risk

N95 mask
Gloves

Visitors accompanying 
young children and 
elderlies

Support in navigating 
various service areas

Low risk Triple-layer medical 
mask

No other visitors should be allowed 
to accompany patients in OPD 
settings. The visitors thus allowed 
should practice hand hygiene

Source: Based on the recommendations of various health and dental care regulatory authorities like CDC, ADA, AAO, EU, and MOHFW-GOI.

Figure 7. Sequence for Putting on and Removal of PPEs

Source: https://www.cdc.gov/hai/pdfs/ppe/PPE-Sequence.pdf

After the completion of clinical procedures, it is equally 
important to remove and dispose of the PPEs in an appropriate 
way to prevent cross- and environmental contamination. In 
this regard, the CDC has provided clear guidelines that should 
be strictly followed (Figure 7).

Orthodontic Emergency Management in the Clinic

After telescreening and virtual assistance, if the patient is 
required to be seen for a true clinical emergency, a standard 

protocol should be followed, which starts from the entry 
area to the operatory room. The orthodontic practice/office 
must maintain a very high standard of sterilization, infection 
prevention, and control protocol.22,49

Clinic Entrance Recommendation

At the point of entry to the clinic, the patient and an 
accompanying person should use an alcohol-based hand rub 
with at least 60% ethanol, or 75% 2-propanol to disinfect the 
hands.50 The patient should preferably visit the clinic alone or 
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in company with a maximum of one attendant, who should 
not be at high risk for the COVID-19 infection (eg, medically 
compromised).51 A staff member with appropriate PPE 
(fit-tested N95 masks/respirators, double gloving, over the 
gown, and face/eye protection.) should record the temperature 
of every person using an infrared sensor thermometer to 
rule out fever before entering the registration area.22,50 A 
screening questionnaire should be completed verbally for 
each entrant and a distance of 6 feet between people should 
be maintained.22,51 This questionnaire should reconfirm the 
triage questions that were asked over the phone, and a consent 
signature is taken before any procedure (Figure 8).

Waiting Room Arrangements

Following the government’s “social distancing” policy, 
chairs should be positioned and separated by a safe distance 
and not facing each other.22 To avoid contact of people with 

magazines or other materials that cannot be disinfected 
should be removed. When more than one patient needs to be 
seen for an emergency, appointments should be staggered as 
much as possible.52 Once the patient enters the waiting room, 
the patient and accompanying person (in case the patient is 
minor) are advised to not touch the switches or any surfaces. 
They are advised to leave electronic devices and bags in the 
waiting room, and provision for the same should be made. 
Before the patient enters the orthodontic operatory, he/ she is 
reminded that in case of necessity, it is compulsory to cough 
or sneeze by covering the mouth and nose with tissue paper 
or a piece of cloth. The tissue paper is immediately disposed 
in a bin with lid, and the patient is advised to disinfect his/her 
hands with a sanitizer. The air-conditioning system should 
not be used in the waiting area as well as the orthodontic 
operatory room as it will recirculate, which can help in the 
spread of virus particles throughout the clinic.

Figure 8. Informed Consent Form for Orthodontic Treatment During and Post-COVID-19 Outbreak

Source: Reproduced with permission from the Indian Orthodontic Society. https://iosweb.net/BulkFileUpload.aspx
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Operatory Room

Only the patient should be allowed entry into the clinical/
operatory area. The dental chair unit and the instruments, 
pliers, and accessories to be used should be well disinfected 
and sterilized. The orthodontist and the assistant must be 
well protected with recommended PPE and practice the 
proper procedural sequence for placement and removal of 
PPE.53 If the orthodontic procedure involves the use of rotary 
instruments such as air rotor and water, then the operatory 
should have regulated negative pressure; this will minimize the 
spread of aerosol. Structural changes in the dental operatory 
are advisable, whenever permitted. There is a mad rush for 
installing the air purifier before knowing about the exact 
requirements. It is advisable to take the opinion of an expert 
before venturing for the same. Further, air change per hour 
should be kept at least 8 to 10 times for effective removal and 
improve the quality of air in the operatory; also, it minimizes the 
hazard exposure to the dental surgeon and supporting team. In 
the case regulated negative pressure operatory is not possible, 
air purifiers with high-efficiency particulate air (HEPA) filters 
should be considered. Along with this, the adequate humidity 
level should be maintained, that is, in the range of 40% to 60%. 
Low-volume and high-volume evacuators (HVEs) should 
be judiciously used during dental procedures. HVEs ideally 
reduce the aerosol in the dental operatory by approximately 
90%.54,55 If space is not a constraint, then it is advisable to have 
a close space/room for the aerosol-generating procedure with 
negative pressure airflow, high airflow rate, and with optional 
Ultraviolet-C (UV-C) lamps for irradiation after each procedure 
to keep the operatory safe for the next procedure.

Treatment Considerations

The orthodontic patient is asked to perform an oral rinse for 
30 seconds with 1% solution of H2O2 (1 part of 10 vol 30% 
and 2 parts of water) or with 0.2% povidone iodine for at 
least 30 seconds before the orthodontic procedure to reduce 
the viral load in the patient’s saliva as viruses are sensitive 
to oxidation and structural lysis by these agents.17,22 The 
SARS-CoV-2 virus is not sensitive to routinely used oral 
chlorhexidine rinse.56

Orthodontic and dental practitioners should refrain 
from performing any procedures that lead to the generation 
of aerosols, by avoiding air-water syringes, high-speed 
handpieces, and ultrasonic scalers. This is because long-
distance transmission is possible when viral particles become 
suspended in the air, and they may remain in aerosols for up 
to 3 hours.57 The CDC has recommended that N95 masks, 
eye protection, gloves, and a gown should be used for any 
aerosol-generating procedures, as asymptomatic individuals 
can transmit the SARS-CoV-2 virus.49 Intraoral imaging 
(IOPA) should be restricted and extraoral radiographs like 
the excessive salivation orthopantomogram (OPG) should 
be utilized to reduce the excessive salivation and gag reflex 
associated with intraoral radiographs.58,59 If a local anesthesia 

application is required, the gel form of local anesthetics is 
preferred over spray type as it might generate the aerosol; 
this might cause the potential spread of the virus in the air.60 
Disposable and single-use instruments and devices should be 
used whenever possible to reduce the cross-infection risks.22

Various hands-free intraoral lower vacuum evacuator 
along with HVE and external mobile suction units with 
appropriate face mask and PPEs can be used during the 
aerosol-generating procedures like bonding and debonding of 
orthodontic brackets. Before the initial bonding is carried out, 
the patient may be asked to rinse his/his mouth with 1% H2O2 
or 0.2% povidone iodine. Tooth surfaces should be cleaned 
with pumice and rinsed with water, followed by blot drying 
with the cotton roll. The etchant used should have increased 
viscosity so that it should not spread to the nearby area, thus 
putting more effort into cleaning it.61 After 30 seconds, it should 
be cleaned with water and dried, followed by the application 
of primer and bonding resin on the tooth and bracket. Before 
curing the resin, excess flash of it should be removed using 
the hand instruments. During debonding, extreme care should 
be taken to minimize the generation of aerosol. The tungsten 
carbide burs should be used to remove the composite resin 
with HVE and adequate water spray. The handpieces used 
during the procedures should have anti-retraction valves to 
prevent the backflow of water, thus minimizing the risk of 
contaminations.62 Along with this, external mobile aerosol 
suction units, which can be positioned near to the area of 
operation during the dental procedure, can be used to further 
minimize the aerosol in the dental operatory.

The COVID-19 pandemic has brought various challenges 
to the orthodontist and changes the view regarding the 
various aspects of treatment planning and its execution. The 
aligner treatment for mild-to-moderate malocclusion can be 
considered as an alternate option.63,64 The treatment outcome 
for aligner treatment is comparable to the contemporary fixed 
orthodontic treatment for mild-to-moderate malocclusion 
with acceptable clinical outcomes. They reduce the number 
of follow-up visits for patients and parents to the orthodontist. 
Such treatments can enhance the practice of social distancing 
in these challenging situations.63

Post-treatment Consideration

Orthodontic practices must follow rigorous disinfection 
protocols, following the completion of an emergency or 
elective treatment, to minimize spread through fomites. 
Natural fresh air is always allowed between two patients in 
the operatory area and frequently in the waiting room. There 
are two means to achieve this: first, by opening a window, 
which allows the influx of fresh air (if there is provision for 
window) and, second, by using a medical-grade purifier with 
appropriate air filters.22

Steel wires and appliance parts that are cut or removed 
should be treated as highly infected medical waste and 
disposed as a medical hazard. All surfaces should be 
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thoroughly disinfected using hospital-grade disinfectants 
like sodium hypochlorite. For COV disinfection, bleach/
sodium hypochlorite should be used for 1 minute at a higher 
concentration of 0.1% to 0.2%, compared to a standard 0.05% 
concentration, which was in routine disinfection use before 
the COVID-19 pandemic.22,69 Various studies have suggested 
that sodium hypochlorite at 0.1% to 0.2% concentration is 
an effective disinfectant against the SARS-CoV-2 virus 
when the time of contact is kept at 1 minute compared to the 
quaternary ammonium compounds.65-69 Sodium hypochlorite 
is widely used in the dental operatory as a disinfectant 
because of its broad-spectrum activity against capsulated and 
non-capsulated viruses, bacteria, and other microorganisms; 
they are prepared, and they have the ability to dissolve the 
organic materials that come into their contact.67-69 However, 
its main drawback is its smell and corrosion of the carbon 
steel part of the orthodontic appliance after regular use.70 
Quaternary ammonium compounds are also considered to be 
a potential disinfectant, but their potency for SARS-CoV-2 
virus is less than sodium hypochlorite.65,68 They are relatively 
expensive and need more time compared to the sodium 
hypochlorite for disinfecting the inanimate surfaces. Post-
procedure decontamination of the operatory room can be 
done effectively with hydrogen peroxide vapor.51

Dental waterlines remain a concern for microbial 
colonization and a potential source of contamination. Modern 
waterline systems have a valve to prevent the backflow of 
water containing the microorganisms. Nevertheless, they can 
be a potential source and spread of infection in the operatory. 
Therefore, following the use, the waterline system should 
be adequately purged to prevent a backflow of pathogens, 
which can reside in the plastic tubing. All instruments should 
be appropriately disinfected and sterilized immediately, and 
all used, as well as unused, disposables that were within 
the exposed area of the operatory should be presumed to be 
infected and disposed as infected medical waste. An earlier 
study demonstrated that SARS-CoV-2 virus might become 
resuspended in the air during the removal of contaminated 
PPE or from the floor, by the movement of health-care 
providers.71 Therefore, the treating clinician should remove 
the PPE in a well-demarcated sealed room.

Once all the clinical procedures have been completed for 
the day, all surfaces should be wiped with a 0.1% to 0.2% 
bleach solution. If any surface is visibly soiled, then it is 
first cleaned with detergent and water, dried, and wiped with 
1,000 ppm of bleach solution. Further, if the operatory has 
any high-efficiency filter for air purification, regular checks 
are required. Peroxyacetic acid is used for the fumigation of 
the clinic at the end of the working day, and the area should 
be closed for at least 2 h. The next day’s operation should be 
commenced after thorough air ventilation.71

Dental office waste should be routinely disposed of as 
standard regulated medical waste (RMW) with color-coded 
bins/bags/containers.68 The CDC RMW Guidelines71 should 
be adhered and followed and states that: 

•• A single, leak-resistant biohazard bag is usually 
adequate for the containment of RMW wastes, 
provided the bag is sturdy, and the waste can be 
discarded without contaminating the bag’s exterior.

•• Puncturing or contamination of the bag requires 
placement into a second biohazard bag.

•• All bags should be securely closed for disposal.

Dental waste generated from the treatment of a true emergency 
of confirmed or suspected COVID-19 patients are considered 
medically infectious waste and must maintain proper 
segregation and should be strictly disposed of. This requires 
the use of double-layer medical waste package bags, ensuring 
adequate strength without leaks. Mandatory labeling of 
“COVID-19” to store COVID-19 waste and separating them 
in the temporary storage room are carried out before handing 
them over to the authorized staff of the common biological 
waste (CBW) treatment facilities’ collection vans.61,67

Of all the PPEs, N95 filtering facepiece respirators (FFRs) 
can be used for an extended time up to 8 hours and limited 
re-use up to five times under acceptable circumstances 
as per the CDC guidelines, following their appropriate 
decontamination.72,73

Discussion

The dental practice and orthodontic care during the pandemic 
and future practice will require precautionary and selective 
case evaluation based on the practitioner’s judgment to 
reduce cross-contamination and prevent new outbreaks.

The clinician should follow the guidelines provided by 
the concerned health regulatory authorities. Modification and 
redesign of the dental clinic might be required to maintain 
efficient air circulation and ventilation and appropriate 
standard PPE. Effective telescreens and triaging should 
be part of a routine clinical screening protocol until the 
uncertainty of the COVID-19 pandemic subsides. Any 
suspected patient with signs and symptoms of COVID-19 
should require deferred orthodontic care and a referral to the 
COVID-19 screening unit as a priority. The dental treatment 
should be minimally invasive, of minimal contact, and avoid 
aerosols generation.

The COVID-19 pandemic has markedly influenced 
all dental health professionals and orthodontists. There is 
increased requirement and demand for clinical inventory 
leading to increased practice costs. Nevertheless, orthodontists 
and dental practitioners should maintain a balance between 
a level of care and the cost involved. Patients should be 
well informed with the changed norms of infection control 
measures and the cost factors.

The clinic disinfection protocols during pre-treatment, 
during treatment, and posttreatment should be strictly 
followed. The staff and patients’ well-being should be given 
maximum priority. The proposed workflow and guidelines 
collected from various health regulatory authorities in the 
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article will provide appropriate and effective management of 
dental and orthodontic care during the COVID-19 pandemic 
and post-COVID practice.

Conclusions

The COVID-19 outbreak has affected human existence in 
many ways, with uncertainty faced globally. The orthodontists 
need to redesign the clinical practices into a need-based 
dentistry with the sole purpose of removing the risk of cross-
contamination of the SARS-CoV-2 virus to dental staff and 
patients. During a pandemic emergency, orthodontic treatment 
should ensure only the management of a true emergency with 
the appropriate PPE, following the guidelines and protocols 
provided by the WHO and local authorities after effective 
telescreening and triage. Orthodontic practice and patient 
management must adapt to changes and maintain a balance 
between service and social needs.
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