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Main points:
As uncertainty about the coronavirus disease 2019 (COVID-19) pandemic increases, it is necessary to have clear guidelines or rules that explain
which emergencies orthodontists must attend to and which they can defer.
There are many situations where an orthodontist cannot leave the patients unattended for more than 6 to 10 weeks..
Guidelines for COVID-19 testing, the type of personal protective equipment are required in orthodontic practice.
Creation of guidelines for obtaining consent and proper documentation are also of utmost importance when contacting patients remotely.

ABSTRACT

From the start of 2020, the world has witnessed the biggest health and humanitarian crisis in the modern century named coronavirus
disease 2019. The rapid spread of infection created chaos and confusion across the globe. Like all other health professions, a timely
and major reorganization of orthodontic services is challenging. Unlike other medical emergencies, an orthodontic emergency does
not require immediate attention in most cases. With advances in the modern web-based communication systems, minor problems
can be managed online in orthodontic practice. During an emergency, however, orthodontists have a moral obligation to treat and
manage patients under the World Health Organization guidelines and protocol.
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INTRODUCTION

The outbreak of coronavirus disease 2019 (COVID-19) has been declared as a global health crisis by the World
Health Organization (WHO), and it has led to major disruptions, national emergencies, and lockdowns, leaving
only the essential services to continue. The human spread of the infection is majorly through the respiratory se-
cretions and droplets and/or direct contact by which the virus enters the mucous membranes of oral and other
associated structures (1). The origin of the pneumonia-like infection of unknown causes is believed to be from
bats, and the infection was first detected in the city of Wuhan in Hubei province, China (2). COVID-19 infections
are caused by a variant of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which belongs to the
family Coronaviridae. Other rare strains, such as Middle East respiratory syndrome coronavirus (MERS-CoV) and
severe acute respiratory syndrome coronavirus (SARS-CoV) belonging to the same family, are responsible for
Middle East respiratory syndrome and severe acute respiratory syndrome (SARS) diseases, respectively (3).

The degree of infection spread is high in orthodontic practice because of the characteristics of orthodontic clin-
ics and nature of treatment. To control and reduce the transmission of coronavirus infection, it is essential to
follow standard infection control guidelines and protocols and strict behavioral guidelines in addition to the
correct use of personal protective equipment (PPE) (4).

Before any urgent dental care, patients who are potential carriers of the infection should be detected to pre-
vent further spread of infection. Emergency treatment needed for a patient may be categorized on the basis of
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whether the procedure generates aerosols. During this COVID-19
period, it is better to reduce the aerosol-generating procedures
(AGPs), whenever possible, because these aerosols carry a high
risk of infection. Questionnaires can be used to identify high-risk
groups depending on medical history and systemic conditions.
Furthermore, body temperature should be measured before at-
tempting any clinical procedure (5).

Owing to the rapidly evolving nature of the infection, ortho-
dontists, like all other health professionals, are struggling to
balance the safety of orthodontic team in their commitment to
their patients. Therefore, concise protocols and safety measures
are needed for managing various orthodontic emergencies (6).
When dealing with a pandemic, appropriate time management
and circumstance-specific protocols are the only options avail-
able to maintain the efficiency of appliances (7).

This review aimed to provide a comprehensive and detailed
summary of problems faced in the field of orthodontics and to
discuss the need for guidelines and protocols in the handling of
various emergency orthodontic procedures.

Epidemiologic Characteristics

COVID-19 remains a highly infectious disease with a reproductive
number (RO) of approximately 1.4 to 2.5 according to the WHO
estimate (8). Preliminary studies conducted at the beginning of
the outbreak have reported higher estimates of RO of infection in
the range of 2.24 to 3.58 (9). All the estimates of transmissibility
indicate that self-sustaining progression between humans is the
main reason for the magnitude of this outbreak (10, 11).

The incubation period for COVID-19 remains comparable with
that of other recent epidemic viral diseases, such as SARS (2-7
days) (12) and MERS-CoV (2-14 days) (13), but it is slightly longer
than that of swine flu (1-4 days) and seasonal influenza (1-4 days)
(14). A recent study looking at 88 cases of travel-related infection
spread has shown an average period of incubation of approxi-
mately 6.4 days (2.1-11.1 days) (15).

Clinical Signs and Symptoms

Clinical manifestations of this disease range from mild to severe
illness along with other clinical conditions, such as pneumonia,
acute respiratory distress syndrome (ARDS), sepsis, and multi-
organ failures (16). Various signs and symptoms include fever,
cough, sore throat, nasal congestion, malaise, and headache,
whereas atypical symptoms can be seen in immunocompro-
mised patients (17-21). In serious illness, it is likely to see symp-
toms, such as pharyngeal pain, dyspnea, dizziness, abdominal
pain, and anorexia (18). In older individuals, adverse outcomes
can be associated with underlying comorbidities such as diabe-
tes, cardiovascular disease, and cerebrovascular disease (20).

The onset of ARDS is associated with severe shortness of breath
that might develop within a few hours to a few days after the
infection (16, 22). Significant decrease in CD4 and CD8 levels
can be seen in the initial stages of infection, and chest imaging
can show bilateral opacities, lobar or lung collapse, or nodules
(20).

Diagnosis of Coronavirus Disease 2019

The WHO recommends that culturing of the virus must be per-
formed in a biosafety level (BSL)-3 laboratory and the reverse tran-
scription-polymerase chain reaction (RT-PCR) be performedin a BSL-
2 laboratory (24, 25). When handling specimens of SARS-CoV-2, one
must ensure that the sample is not contaminated or the healthcare
worker (HCW) is not infected to minimize any risks and to ensure
accuracy of diagnosis. Isolation of SARS-CoV-2 can be performed
using cell lines, and diagnosis has to be confirmed by RT-PCR.

Seroconversion for the disease is evaluated by the detection of
antibodies in convalescent-phase serum after a negative result
in the acute-phase serum sample. Seroconversion can be con-
firmed by enzyme-linked immunosorbent assay or indirect fluo-
rescent antibody test (26).

Tele-Triage and Pre-Appointment Screening

Triage should be established so that teleconsultation or web-
based communication with the patient will assist the patient in
resolving any urgent orthodontic problems that can be man-
aged at home and to determine the need for a patient’s visit to
the orthodontic office or provide support by following the so-
cial distancing protocol. The triage team should inform patients
about the preventive measures to be undertaken, such as main-
taining social distance, wearing masks, washing hands, or using
hand sanitizer, that must be followed in a healthcare facility.

Triage screening or self-assessment tools published by the Cen-
ters for Disease Control and Prevention (CDC) and Mayo Clinic
include questions about recording a patient’s body tempera-
ture, updating the patient’s medical history, and asking targeted
questions mandatorily (27, 28).

1. History of fever (37.3°C or higher) or use of antipyretic medica-
tions in the past 14 days?

2. Have you traveled to a country/area reporting high transmis-
sion of COVID-19 infection?

3. History of contact with COVID-19-positive patients in the past
14 days?

4. Have you recently participated in a large gathering?

5. Symptoms of any lower respiratory tract infections, such as
difficulty in breathing, shortness of breath, sore throat, cough,
diarrhea, or loss of smell or taste?

If patients answer yes to any of these questions, advise them to
self-quarantine at home for 14 days.

For patients with a history of COVID-19 infection, any orthodon-
tic emergencies should not be performed unless the patient has
followed the CDC guidelines listed below:

1. At least 72 hours have passed since recovery (resolution of fe-
ver without the use of antipyretics and no respiratory symptoms,
such as cough, shortness of breath, and difficulty in breathing).
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2. One week has passed since the initial symptoms.

3. The patient should have 2 negative laboratory test results in
24 hours at least.

The orthodontist must perform the necessary measures to re-
solve the emergency and advice the patient to maintain optimal
oral hygiene, follow a low-sugar diet, and avoid hard and sticky
food that can lead to breakage of appliance.

After tele-triage, when a patient needs to be examined clinically,
the triage team should ask the abovementioned screening ques-
tions (screening questions with informed consent and necessary
documentation). The patient should be advised to enter the of-
fice with maximum 1 accompanying person who should not be
medically compromised (29). Instruct the patient to enter the
operatory room alone wearing a mask, and the accompanying
person should remain in the waiting room or parking lot.

Infection Control and Management of Orthodontic Practice

Preventive Measures

The orthodontic office must maintain very high standards of in-
fection control procedures and sterilization of instruments. The
orthodontist/clinician should examine the patient by wearing
PPE, which includes a face mask (fit-tested N95 masks), double
gloves, eye protection, face shield, and gowns (29, 30).

Because the level of infection in human saliva is high, it is neces-
sary to use preprocedural mouth-rinse, such as hydrogen perox-
ide (1% ) or povidone-iodine (0.2%), to reduce the salivary load
of microbial flora, because the SARS-CoV-2 is vulnerable to ox-
idation (4, 5). The Faculty of General Dental Practice guidelines
recommends that there is no evidence of a virucidal effect.

The orthodontic team should be trained about the disease symp-
toms, mode of transmission of disease, and infection control pro-
cedure, such as thoroughly disinfecting all surfaces with 0.1% to
0.2% of sodium hypochlorite for 1 minute or 62% to 95% ethanol
for disinfection of small surfaces (31). Medical waste should be
presumed to be infectious and disposed off as infected medical
waste. HCWs should be taught proper donning and doffing of
PPE (29, 31).

In the operatory area, adequate ventilation with fresh air or high
airflow is advised. It is necessary to have a private room or nega-
tively pressured rooms for treating patients who may be infect-
ed. The distance between the dental units must be a minimum
of 2 m if this room is not available. The room should be reorga-
nized in a way that patients can maintain a safe distance when
entering or leaving the clinic. The disinfection protocol should
be repeated after each patient consultation (5). All dental staff
and patients/carers should disinfect their hands when entering
and leaving the room. This must be performed immediately be-
fore every episode of direct patient care. Disposable tissues and
materials should be made available to the patients to cover their
nose and mouth in case of coughing (32). The dental unit wa-
terline should be flushed for at least 2 minutes using disinfec-

tant to not only minimize the risk of infection but also improve
the quality of water. Orthodontic pliers should be sterilized with
steam autoclave, ultrasonic bath, and cold sterilization with 2%
of glutaraldehyde or 0.25% of peracetic acid solution. Photo-
graphic retractors, debonding burs should be decontaminated
with washer-disinfector (29).

Owing to the unprecedented and evolving nature of the disease,
current guidelines advise limiting the use of AGPs to reduce the
chance of cross-infection (4). Aerosols could be contaminated
with the patient’s saliva or blood and increase the concentra-
tion of microbial flora, exceeding those produced by sneezing
or coughing. They may spread as far as 2 m from the patient’s
mouth, which could contaminate the entire operatory area.

The various AGPs include (33-37):

+ high-speed air rotor or low-speed drills, including surgical drills
- three-in-one air/water syringes

« ultrasonic and sonic handpieces

- air abrasion procedures or intraoral sandblasting.

Preventive Measures to Minimize the Effect of Aerosol
Production in the Orthodontic Office

Aerosol production in the orthodontic office is basically through
2 routes: bonding and debonding procedures. For orthodontic
practice, this extrapolates for procedures that use slow rotary in-
struments or air turbine with high speed, three-in-one air/water
syringe, and enamel preparation using ultrasonic or air abrasion
devices. This will have a direct impact on adhesive removal from
enamel and the use of air/water sprays and rotary handpieces for
moisture control and cleaning. A recent study by van Doremalen
et al. (38) has indicated that coronavirus can survive from 4 to 24
hours on copper and paper surfaces, whereas infectious charge
is reduced only after 48 hours on a steel surface and 72 hours on
plastic material.

Bonding Procedure

Aerosol production with bonding procedures involves the use
of water-spray in enamel etching, increasing the likelihood of
spatter and droplet formation and resulting in increased work-
ing time. Liquid gel/low-viscosity and self-etching primer should
be prioritized over conventional acid etching. Light-cured res-
in-modified glass ionomer cement is also preferred over conven-
tional light-cured bonding agent although it has compromised
bond strength (39, 40).

Debonding Procedure

During the debonding procedure, preventive measures to min-
imize aerosol contamination of the operatory area should focus
on minimizing the composite remnants after bracket debonding
and effective grinding patterns to reduce dust, operating time,
and particulate generation. Cohesive resin fracture would allow
for minimal enamel remnants by identifying bracket base mesh,
size, and shape with adhesive composition. One can avoid ro-
tary instruments and reinforce the use of hand instruments for
removal of resin remnants. Using tungsten carbide burs without
water for removal of limited traces of resin remnants can be rec-
ommended (41).
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Table 1. Various orthodontic emergency scenarios, home care, and emergency precautions

Orthodontic emergency Home care/emergency procedure

Sharp protruding distal wire
impingement.

Debonded bracket .

Impingement from ligature wire

Irritation from the broken fixed .

retainer

strict healthcare protocol.

Severe pain and/or infection from -
orthodontic bands or appliance
embedded into the gingiva

Loose removable appliance
reopens for a routine procedure.

Broken or ill-fitting aligner .

Broken or loose palatal expander

or transpalatal arch should be stopped.

orthodontist.

Laceration or ulcers from a .
broken appliance

Swallowed bracket/piece of .
appliance

A cotton bud or pencil eraser can be used to flatten the wire against the tooth surface to prevent

« Aclean or sterile tweezer can be used to grip the wire so that it can be secured to both sides comfortably.
Relief wax can be used to prevent irritation.

A sterile or clean nail clipper can be used to remove the protruding part of the wire.

Self-etching primer can be used, which minimizes treatment time and the amount of moisture.

If ligature wire is loose, a tweezer can be used to remove it.

- Relief wax or cotton swab can be used to prevent irritation.

If part of the retainer is broken, it can be removed with the help of a clean clipper.

If the entire retainer is loose, the patient should be advised to remove it carefully with help of a tweezer
and use a removable retainer (if provided).

- If retention is necessary for stability, the patient should be advised to visit the orthodontic office under

This requires immediate attention, which should be managed in an orthodontic setup. The patient should
be cleared of all tele-triage screening.

- If the patient cannot be attended to in-person, the part which is impinging or embedded within the
gingiva should be removed carefully with a clipper.

» The patient can be advised to use mouthwash and saltwater gargle.
- Antibiotics and antipyretics can be prescribed with a digital signature by the orthodontist.

It can be removed or discontinued until the next visit with the orthodontist, when the clinic/practice

If it is necessary for stability, the orthodontist can deliver a new set of removable appliances such as
removable quad helix, if necessary.

If the current aligner is broken or ill-fitting, switch to the previous aligner. If the previous aligner is also
ill-fitting, have a new aligner, if possible.

If these appliances are partially glued on, they can be placed back in position, and any screw activations
- Ifit has fallen out completely, it should be kept in a safe place until further instructions from the

Mouth sores can be relieved by applying topical anesthetics, egora-bases, or dentogel.

If swallowed, the patient should be asked about difficulty in breathing or sudden coughing. In case of

severe difficulty, the patient should be admitted to the hospital as an emergency.

If no difficulty is experienced, it may pass through the digestive tract without any complication.

Use of high-volume suction in orthodontic practice has been
shown to reduce a significant amount of aerosols in the environ-
ment and should be employed in all AGPs, including trimming
appliances outside the oral cavity. A rubber dam can be also
used to reduce the biodiversity of aerosols when multiple teeth
are being treated, although practical implications in orthodon-
tics are limited. Another alternative for the clinician would be to
schedule appointments for different times or even separate days
when AGPs need to be performed. A separate unit can be used
for AGPs.

Filtering facepiece class 3 respirator also offers a useful method
of filtration of particles as small as 0.6 um and can be used to
reduce aerosol particles in the environment (32). Furthermore,
when treating any patient, it is imperative to use PPE, such as
face shields and goggles, and the abovementioned common
preventive measures should be followed (42).

Orthodontic Emergencies and Management

In this phase of the COVID-19 pandemic, reorganization of ortho-
dontic services is very challenging for an orthodontist. Although
most minor procedures have been postponed, it is necessary to
manage acute orthodontic emergencies to avert further compli-
cations.

A true emergency in the field of dentistry is the one that is as-
sociated with swelling and infection of soft tissues, unbearable
pain, bleeding, and so on. From an orthodontic perspective,
emergencies may include trauma from the removable or fixed
orthodontic appliance leading to severe pain and/or infection,
circumstances related to dental trauma, or conditions where a
lack of management would be harmful to the patient. Moreover,
an orthodontist may not be able to leave a patient unattended
for a long duration (10-12 weeks) to avoid further complications
(43).The orthodontist should try and manage orthodontic emer-
gencies over the phone or provide the patient with links con-
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taining audiovisual aids available on professional websites that
would guide them to manage minor emergencies at home. Table
1 lists some orthodontic emergencies that can be managed re-
motely (31).

Immediate attention is needed in cases of discomfort associat-
ed with various fixed orthodontic appliances where orthodontic
intervention is required. Overextended distal wires, detachment
of buccal tube, impinging ligature ties, loose bracket leading to
laceration, and loose or broken bands are some of the common
orthodontic emergencies observed. Virtualized orthodontic
consultations and treatment approaches can be implemented in
case of emergencies.

Post-lockdown, patients who need to be addressed first are those
who are undergoing treatment mechanics that are not self-limit-
ing, such as reverse curve NiTi wires, torquing auxiliaries, springs
(pendulum or canine eruption spring), fixed functional applianc-
es (Herbst), and lose temporary anchorage devices which, if left
unattended, would lead to detrimental effects, increase in treat-
ment duration, and reduction in patient motivation.

Less often, symptomatic treatment measures can be given to pa-
tients, including pharmacological management in case of pain
and minor discomfort (44). Paracetamol should be advised in
preference to ibuprofen (45).

Post-lockdown, passive self-ligation offers advantages in delay-
ing appointments and offers fewer emergencies than elastomeric
rings, where loose elastomeric rings or accumulation of food and
plague around elastomeric rings leads to emergency visit (46).
These appliances are more comfortable, and patient follow-up
can be minimized during this pandemic. Aligner therapy has ad-
vantages such as comfort, and short treatment duration. Yunyan
et al. (47) have concluded that clear aligners had an advantage in
segmented teeth movement and shortened treatment duration
but were less effective in controlling torque and retention.

During leveling and alignment, reciprocal forces are generated
between the teeth. Usually, practitioners start with light forces
with round NiTi archwires that can lead to slippage of the wire
from brackets because of excess amount of play. Square or rect-
angular NiTi wires are preferred to avoid emergencies owing to
slippage. To prevent sharp ends impinging on the soft tissues,
the archwires should be cinched back. Initial few visits during
leveling and alignment should be scheduled with an interval of
approximately 10 weeks during this pandemic to reduce patient
exposure. Stainless steel ligature is more hygienic than elasto-
meric rings (48).

During the second or third wave of the pandemic, expansion
treatment with rapid palatal expander, open coil spring used
during alignment, and fixed functional appliances (Herbst or
Class Il correcter) requires close monitoring and therefore should
be prescribed with caution. Alternative methods of NiTi slow ex-
pander, NiTi open coil springs, and fixed twin block would be
preferable during this crisis, because they have fail-safe mechan-
ics, minimizing the chance of emergencies (48).

Space closure can be accomplished with active tie-backs, and
use of elastics for space closure should be avoided, because it
requires continuous monitoring. Phase Il treatment with fixed
appliances should be delayed, and the retentive phase should
be extended by placing an upper inclined plane (48).

Looking from a financial perspective, the treatment cost might
remain the same post-lockdown with an additional cost charged
for PPE to ensure safety of both the patient and clinician. Teleden-
tistry or virtual consultations should continue with WhatsApp or
Zoom video, maintaining communication with patients in the
immediate future. This pandemic has produced scenarios that
were never envisioned before and has affected the practice of
orthodontics in particular and dentistry as a whole. Virtual con-
sultations have certain advantages, such as easier monitoring
of the patient without the need for personal contact, and help
the patient psychologically. They are cost-effective for patients;
however, they have certain disadvantages like a lower standard
of care in orthodontics, no clear rules or guidelines available for
virtual orthodontic care, legal issues, and so on. We would rec-
ommend adapting orthodontic mechanics that offer more con-
venient and fail-safe methods whenever required.

As the uncertainty of the pandemic continues, it is evident that
up-to-date recommendations are needed. These recommen-
dations should focus on the guidelines and rules that explain
emergencies that an orthodontist must attend to in their clin-
ics; guidelines for the screening and testing of the disease; and
guidelines for obtaining consent, documentation, and compre-
hensive protocols for virtual or web-based consultations and
appointments.

CONCLUSION

Unlike medical emergencies, orthodontic emergencies do not
require immediate attention in most cases. With advances in the
modern web-based communication systems, management of
minor problems can be done online in an orthodontic practice.
However, in some cases, pain and discomfort have to be taken
care of as an emergency condition. The main focus and objective
of an orthodontist when the patients come in for an emergency
appointment are to take into account the complete history of
the patient and the problem and relieve the patient of any pain
and discomfort under the proper guidelines recommended by
the WHO.
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