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Main Points

Embracing the environmental modifications such as the use of high volume evacuation systems, drying of dental unit waterline, and procedural
modifications such as the use of resin-modified glass ionomers (RMGIC) and lasers will help us to obtain a more disease-free environment.

New categorization of orthodontic emergencies helps us to delineate the necessary procedural modifications.

Incorporation of procedures such as pre-orthodontic screening and post-orthodontic clean-up aids to prevent and protect the spread of the
infection.

ABSTRACT

The aim of this article is to shed light upon formulation of new guidelines of revised orthodontic practices in the post-pandemic era
caused due to the novel coronavirus disease 2019 (COVID-19) and also to adapt to the new regulations to prevent further spread of
infection. All relevant information pertaining to the area of concern was collected using electronic databases which include Google
Scholar, PubMed, Cochrane, orthodontic journals, and health bodies such World Health Organization, the British Orthodontic Society,
and the National Institute of Health. Post-pandemic visionary was also contemplated. Data collected through the electronic data-
bases were studied and compiled to provide an overview of the possible modifications which could be employed to prevent cross-
contamination during and after the orthodontic therapy in the -post-pandemic era. Refashioning of the dental set-up along with
the formulation of new regulations have been elucidated. This review highlights that the post-pandemic orthodontic practice is
a divergent layout requiring tedious clinical and environmental modifications. New categorization of patients requiring orthodon-
tic treatments and procedural classification based on generation of aerosol must be taken into consideration. Formulation of new
regulations and redesigning the clinical set-up is crucial yet essential.
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INTRODUCTION

The year 2020 has been marked distinctly by the pandemic outbreak of the coronavirus disease 2019 (COVID-19)
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). As per current reports, the disease was
reported firstin Wuhan, China in December 2019.™* However, the clear-cut data regarding how, when, and where
this disease originated is still disguised. The COVID-19 virus has spread rapidly and has left behind an indelible
scar in many places throughout the world. It has led to global health, humanitarian, and financial crisis owing to
a public health emergency catastrophe of international concern.

According to current evidence, the COVID-19 virus is primarily transmitted between people through respi-
ratory droplets.? Considering this fact, dentists are at the highest risk for exposure to this virus since the
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saliva and aerosols along with splatter aids the spread of the
virus. As orthodontists consult many patients on a single day
with long and continuous treatment procedures, effective pre-
vention of the novel coronavirus is more strenuous. Owing to
the extended treatment procedures and children comprising
the majority of the orthodontic patients, strict infection con-
trol measures have to be followed for an efficient orthodontic
practice. A number of preventive measures such as usage of
personal protective equipment (PPE), decontamination of the
office, and training of the orthodontic team in sterilization and
disinfection protocols play a major role in infection control.* As
Sir Albert Einstein rightly said, “In the middle of difficulty lies
opportunity,” the crisis should be considered as a good time to
formulate new protocols and adapt them in our daily practice.
This new adaptation is solely the “new normality” that forti-
fies us and others from the novel coronavirus. The aim of this
article is to shed light upon the formulation of new guidelines
of revised orthodontic practices in the post-pandemic era
caused due to the novel coronavirus disease 2019 (COVID-19)
and also to adapt to the new regulations to prevent further
spread of infection.

METHODS

A broad selection of all relevant articles pertaining to the pan-
demic and its effects on the orthodontic practice was obtained
from electronic search engines such as Google Scholar, PubMed,
Cochrane, orthodontic journals, and health bodies such World
Health Organization, the British Orthodontic Society, and the
National Institute of Health. All articles regarding the orthodon-
tic procedures at menace and its possible substitutions were
also identified in a similar manner. The entire collected data
were analyzed thoroughly to obtain all the relevant informa-
tion. Orthodontic emergencies which could arise during the
pandemic were also evaluated using various studies and surveys
in the literature and were aggregated to pick out the frequent
ones. Solutions to these emergencies and substitutions to differ-
ent procedures and materials were identified and agglomerated
in this article.

RESULTS

Orthodontic procedures are regarded as less life-threatening
until it loses cohesion. Hence, many articles were directed
toward emergency orthodontic management during the pan-
demic. Many such procedures could also be adopted in the
post-pandemic aeon. Nevertheless, the need for embracing
new categorization and revamping the clinical procedures is
obligatory. The etiological and preventive aspects of the COVID-
19 pandemic have been explained vastly in the literature. Few
articles were also identified pertaining to the emergency aris-
ing during the pandemic situation.>® Nevertheless, the exact
technique in substituting orthodontic procedures by employ-
ing clinical modifications and procedural modifications was
not identified. Hence, this article has been formulated to elabo-
rate the implications of possible modifications which could be
employed during the pandemic situation and in the post-pan-
demic era as well.

DISCUSSION

Classification of Orthodontic Procedures

Orthodontic treatment procedures can be classified into aero-
sol-generating procedures (AGPs) and non-aerosol-generating
procedures (NAGPs).

Aerosol-generating procedures include:

High-speed air rotor drills including surgical drills
Slow-speed drills, run wet and dry, including surgical drills
3-in-1 spray

Ultrasonic and sonic handpieces for scaling

o Air-abrasion or intra-oral sandblasting for recycling brackets

Non-aerosol-generating procedures include:

Replacing archwires

Activation of intra-oral appliances

Changing elastomeric chains and elastic

Review for functional and orthopedic appliances

Aerosol-generating procedures can be substituted by alterna-
tive methods wherever possible. However, in cases wherein an
alternative approach is not possible, then a separate room set-
up for carrying out AGPs would be of great importance. Hence
it would be wiser to have 2 separate rooms to practice AGPs and
non-AGPs separately and a separate room for donning and doff-
ing. In total, 3 rooms apart from the reception area are essential
(Figure 1).

Pre appointment
screening

Group A -non-
interventional
orthodontics

Group B -
interventional
orthodontics

Non-AGP in AGP/non AGP

low risk in high risk
procedure room procedure room
set-up set-up
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donning

(Full PPE) (Enhanced PPE)
> P
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Appropriate Protocols and
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Figure 1. Guidelines to be followed based on patient categorization
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Classification of Orthodontic Patients
Patients seeking orthodontic therapy can be newly categorized
under the following 2 categories:

(A) Non-interventional orthodontics and passive orthodontic
appliances

(B) Interventional
appliances

orthodontics and active orthodontic

Non-interventional Orthodontics and Passive

Orthodontic Appliances

This category includes patients requiring monitoring of tooth
eruption and dental arch development with the following pro-
cedures to be addressed:

« Periodic orthodontic reviews/Dental check-ups

« Passive appliances and interventions involving the use of
the following: holding or space maintenance, habit-breaking
appliances, etc.

« Serial extractions

» Retention appliances

In these patients, NAGPs can be carried out with appropriate PPE
and disinfection guidelines.

Interventional Orthodontics and Active Orthodontic
Appliances

This category includes patients requiring monitoring of tooth
eruption and dental arch development with the following pro-
cedures to be addressed:

Dentofacial orthopaedic appliances

 Functional appliances

Fixed appliance Mechanotherapy (including adjunctive
mechanical aids)

Aligner therapy

These patients require a high-risk procedure room set-up with
stringent protocols and environment modifications as well as
clinical modifications.

Personal Protective Equipment

Personal protective equipment including facial masks, face
shields, eye protection, gowns, and gloves is essential protective
gear for dental practitioners and assistants during consultations.
However, the type of PPE worn during the treatment procedure
can be altered. There are 3 basic types of PPE namely:

a) Standard PPE
b) Full PPE
c¢) Enhanced PPE

« Standard PPE can be recommended during pre-appointment
procedures and in the reception area.

« Full PPE can be recommended for non-interventional ortho-
dontics and passive orthodontic appliances using NAGPs and
low-risk AGPs.

« For patients in need of interventional orthodontics and active
orthodontic appliances with AGPs and high-risk NAGPs,
enhanced PPE should be employed.

« In any types of PPE adopted, stringent protocols have to be
followed for donning and doffing.

Revised Orthodontic Practices
In all of the above-mentioned categories, we intend to consider
the following guidelines:

a) Screening and pre-appointment
b) Clinical modifications
¢) Post-consultation

Screening and Pre-orthodontic Procedures

Appointments for orthodontic purposes can be obtained
through a digital platform using the hospital’s website/through
phone calls. Primary consultation can be performed through
video calling by making use of portals such as zoom/google
meet/doxy.me. Emergency cases also should be given appoint-
ments and walk-in should be avoided as much as possible.
Patients must not be encouraged to bring other family members
with them except for children who can be accompanied by 1
parent.

Upon patient’s arrival, the dental hygienist/receptionist greets
the patient and instructs them to wash their hands or use hand
sanitizer. The patient is then advised to remain in the waiting
area. The need for history taking is inescapable and hence a
COVID 19 disclosure/consent form becomes mandatory. Digital
copies of the forms are more preferable thus preventing cross-
contamination. The form should include all but not limited to the
following questions:

1. History 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
dyspnea in the past 14 days.

3. History of travel to a COVID-19 epidemic area in the past
14 days.

4. History of contact with a confirmed COVID-19 in the past
14 days.

The body temperature of the patient has to be checked using a
thermal scanner. Infra-red sensors have proven to be more effec-
tive since it records the core body temperature rather than the
superficial skin temperature. Pulse oximeters are being a vital
tool to check the oxygen saturation levels before starting the
procedure. Patients in the waiting area must be insisted to main-
tain social distancing.

Upon examination, if the patient is suspected asymptomatic
then the appointment is rescheduled and the patient is advised
to self-quarantine themselves at home for 14 days. If the patient
is asymptomatic, further clinical procedures can be carried out.
Mouth rinse before any procedure using 0.12% to 0.2% chlorhex-
idine gluconate could help minimize the number of microbes
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Figure 2. Pre-orthodontic preparation protocols

within the oral cavity (Figure 2). Previous studies have shown that
oxidizing mouthwashes reduce the viral load and the nasopha-
ryngeal microbiota thus acting as a valuable adjunctive therapy.’

Clinical Modifications

Orthodontic clinical modifications have to be adapted to reduce
the risk of aerosol contamination. These modifications have to
be employed in and around the working area which is called
environmental modification. The orthodontic procedures which
have been followed for a long time also have to be modified
which is referred to as procedural modifications.

Environmental Modifications

The working area remains to be a hub for infectious organisms
to laden. Specifically, electronic gadgets are given the least care
for disinfection. Prescribing drugs for patients using prescription
pads remains customary especially in the developing countries.
These are a few inconspicuous areas wherein thorough decon-
tamination is obligatory.

Cordless electrostatic sprayers are available for hands-free
disinfectant application which can be used for decontamina-
tion of the working as well as non-working areas. Intra-oral
and extra-oral aerosol evacuation systems must be installed
to protect the operatory from airborne contaminants. Various
extra-oral mobile high-volume evacuation (HVE) systems are
available in the market which helps in close-to-the-mouth
evacuation of the aerosols. Combining extra-oral HVE systems
and intra-oral low-volume evacuation (LVE) systems can be
more rewarding.

The following are the key environmental modifications to be
adhered to:

« Decluttering of working slabs

« Computers screens, mousepads, keyboards, light cure units,
instrument trays, headrest, chair light, suction tubes, etc.
should be covered with barrier films.

« Printed prescriptions are preferred over handwritten prescrip-
tion pads.

¢ At least 3-4 sets of instruments such as distal end cutters,
archwire cutters, pin, and ligature cutters, Light arch pliers,
and Mathews forceps must be packed individually and made
available.

 Air purifier with a high-efficiency particulate air (HEPA)-14
must be available in the room.

« A combination of extra-oral and intra-oral evacuation systems
to be installed

Procedural Modifications

Various clinical procedures and materials which are being acted
in accordance with have to undergo a few modifications to lower
the risk of infection and cross-contamination (Figure 3). The pro-
cedures which are at risk include:

o Impression taking
Banding
Bonding/Re-bonding
e Debonding

Plague removal
Acrylic appliances

» Extractions
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Figure 3. Modified orthodontic procedural management
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Impression Taking

Although the present era is for digital therapy using computer-
aided designing and computer-aided manufacturing (CAD-
CAM) aligners, practical considerations for complete aligner
therapy for all the patients are not possible due to the financial
considerations of the majority of the population. However, the
impression-taking procedure can be performed digitally using
intra-oral scanners. The conventional impression taking pro-
vokes gag reflex as well as cough in certain individuals thereby
mediating the spread of infection to longer distances. The goop
and gag being the main disadvantages of the conventional
impression making, the acceptance, and comfort especially in
young orthodontic patients is higher with digital impressions.?
Students also reported preference for the digital technique and
hence implementing digital intra-oral impression technique into
undergraduate training is recommended.’

Banding of Molars

In routine clinical practice, direct bonding of the anterior teeth is
followed. However, molars are often banded considering the fact
that the failure rates are lower than that of bonded attachment
and taking into account the anchorage demand.” Although
zinc phosphate was used initially, glass ionomers are currently
in practice because of their antimicrobial activity and fluoride
release.

Recently, resin-incorporated glass ionomers (GIC) creating
“hybrid” cement are more preferred because of its decreased
moisture contamination and increased strength. Resin-modified
glass ionomers (RMGIC) setting through an acid-base reac-
tion, with or without polymerization have also proved to pre-
vent enamel demineralization adjacent to orthodontic bands.”
Hence, the usage of RMGIC is preferred over conventional GIC
for the banding of molar teeth. RMGIC is also available in a self-
adhering paste system in a convenient automix syringe which
offers ease of application.

Bonding/Re-bonding

Bonding in orthodontics is an unavoidable procedure with the
exception of aligner therapy. Nevertheless, the technique and
appliance of choice can be altered. Light-cured resin-modified
glass ionomer cement can be used without any prior enamel
preparation such as polishing, etching, or drying since this
reduces the need for an absolutely dry field. Self-etch primers
can also be used without prior enamel preparation and etching,
but they require the smear layer to be removed before use, usu-
ally by pumicing or polishing teeth, which would be categorized
as an AGP. A dry cotton roll/chip blower to clean the enamel sur-
face instead of a 3-way syringe serves as a good alternative.

Indirect bonding is another alternative method that could be
employed. However, the flash removal must be performed with
utmost caution. Self-ligating brackets are a good replacement
for conventional brackets offering better hygiene since the
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elastomeric ties are avoided and also offer fewer orthodontic vis-
its reducing exposure to contaminants.

Gange'? has proposed certain guidelines for orthodontic tech-
nique in JCO 2020 which can also be adopted.

Debonding

The use of high-speed air turbines with coolant water during
the adhesive material removal increases the amount of aerosol
contamination in and around the operatory area. Hence bar-
rier equipment is necessary during debonding.”® Aerosol par-
ticulates produced during enamel clean-up might be inhaled
irrespective of hand-piece speed or the presence or absence of
water coolant. These particulates will most likely deposit in the
conducting airways and terminal bronchi of the lungs which will
be cleared by the mucociliary escalator while some are likely to
be deposited in the terminal alveoli and cleared after weeks or
months.'* Hence the usage of high-speed aerators must cease
forthwith. Scraping of the adhesive remnant with a hand scaler
serves as a valuable alternative.

Bakry et al.’”® in 2019 have invented a method for debonding
orthodontic metal brackets with eugenol emulgel. It claims to
reduce Vickers hardness of the dental resin thereby decreasing
the debonding force and hence the throw of the remnants. Laser
debonding is an effective alternative however the adhesive rem-
nant index (ARI) did not show statistical significance in the rem-
nant present after debonding. The amount of enamel damage
was found to be lesser with laser debonding.

Griinheid et al.’ studied the in vitro effects of elimination of the
need to clean up excessive adhesive upon debonding of a new
flash-free adhesive (APC Flash-Free Adhesive Coated Appliance
System, 3M Unitek [3M], Monrovia, California, USA). It was con-
cluded that the amount of adhesive remnant on the tooth sur-
face was similar to the conventional adhesive. However, there
was a noticeable trend toward shorter adhesive remnant clean-
up time with the flash-free adhesive, despite a larger amount of
adhesive remaining after debonding.'®

Plaque Removal

Plaque deposition in patients undergoing orthodontic therapy
is increased compared with non-orthodontic patients and is
not influenced by age, gender, or duration of orthodontic treat-
ment."” Conventionally, ultrasonic cleaners are used for plaque
and calculus removal. In a pilot study, it was determined that the
aerosol contamination during ultrasonic scaling was found on
the head, chest, and inner surface of the face mask of the opera-
tor and the assistant. It was also determined that the aerosol was
retained in the air for up to 30 minutes after scaling.

Commercially available focused spray ultrasonic inserts prom-
ises to have lesser aerosol generation. However, this has to be
combined with high-volume evacuators and adequate venti-
lation. A more cost-effective method to decrease aerosol gen-
eration is to use hand scalers for the removal of plaque and
calculus.

Bracket Recycling

Bracket recycling can be done by chemical, thermal, or mechanical
methods. It is generally carried out through the process of sand-
blasting using aluminum oxide or heating over a bunsen flame or
a combination of both. This can also be followed by immersion
of the brackets in an acid bath containing hydrochloric acid and
nitric acid. Silica coating with aluminum trioxide particles followed
by silanization is also a proven method for bracket recycling. All of
these methods result in aerosol generation during recycling and
hence they have to be carried out with utmost caution.

The use of erbium: Yttrium aluminum garnet (Er:YAG) laser was
found to be the most efficient method for recycling followed
by sandblasting, thermal, and tungsten carbide methods."
For ceramic brackets, both Er:YAG laser and sandblasting were
found to be efficient with Er:YAG laser having the advantage of
not changing the design of the bracket base while removing the
remnant adhesive.” The shear bond strength of repeated recy-
cled brackets using sandblasting was found to be the same and
there were not many changes in the morphology of the bracket
base/slot dimensions.?’ However, using lasers, there was incom-
plete removal of the adhesive from repeated recycled brackets
along with flattening and distortion, and hence it is preferred to
use a new bracket in case of second bond failure.??

Acrylic Appliances

Acrylic appliances should initially be cleansed thoroughly under-
water and then disinfected using hydrogen peroxide or Corega
tablets. Simple fitting and adjustments of the removable appli-
ances are not classified as an AGPs and hence it does not need
any special care.

Trimming of the acrylic appliance generates aerosol and hence it
should be carried out in high-risk procedure rooms after decon-
tamination. It should be performed using a slow-speed motor
with caution since the acrylic particles act as a carrier for virus
transmission. It is rinsed again before re-insertion.

Extractions and Disimpactions

Extractions especially for orthodontic purposes are unavoid-
able treatment procedures. They have to be carried out with
maximum precaution. Single-visit extractions have been recom-
mended to reduce patient exposure as much as possible.

Disimpaction of teeth involves surgical exposure of the impacted
teeth followed by bonding of a bracket or an attachment to the
exposed teeth. Disimpaction can be performed either as an
open technique or a closed technique. Whichever technique is
to be adopted; the above-mentioned bonding protocols must
be followed strictly.

Clear Aligner Therapy

Clear aligner therapy stands a better place especially during the
pandemic in being the orthodontic therapy that provides the
least number of in-patient appointments.?® It was determined
from a questionnaire study that the fixed appliances produced
major emergency conditions during the pandemic requiring
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tele-orthodontics.* It was determined that the Whatsapp web was
considered a good method of communication for the patients dur-
ing the pandemic.?® To kick off with the digital impression making,
the chairside time, and cross-contamination are majorly reduced
with the aligners. A review by Kaur et al.?® concluded that the clear
aligner therapy offers a clear advantage over the fixed labial/lingual
appliance distinctly during the pandemic. Nevertheless, it cannot
be suited for all cases with some requiring fixation of auxiliaries such
as attachments, intermaxillary elastics, etc.

Inter-proximal Reduction

Interproximal reduction using burs generates aerosol produc-
tion and hence IPR strips should be used instead of burs and
discs. Low-speed airotors can be employed as an alternative.
However, they should also be carried out in a high-risk procedure
room with maximum protection.

Retention

Orthodontic retention is one of the most important benchmarks
in achieving successful treatment results. Usually, fixed lingual
retainers are more preferable than removable retainers, espe-
cially in the mandibular arch. However, it has been suggested
that both types of retainers are associated with gingival inflam-
mation and elevated plaque scores. But the alignment is main-
tained in place better with fixed lingual retainers.?’

Considering the current situation to reduce the contact time
of the patient and prevent contamination, an Essix retainer,
Hawley’s retainer, or any other type of removable retainer is
preferred over bonded lingual retainers. It is recommended to
provide additional pairs of retainers to the patients to reduce
patient exposure in case of loss or damage.

Use of Rubber Dam
In orthodontics, the usage of rubber damsis very limited. Previous
studies have shown the application of rubber dam usage during

debonding to prevent aspiration of the debonded fragments.?®
Now that it has been established that the coronavirus is said to
be laden in the salivary glands for as much as 29 days, further
use of isolation techniques using rubber dams especially during
bonding can be further explored.

Post-orthodontic Clean-up

Post-orthodontic clean-up of the operatory is an important
regimen to follow. Patients should be advised to leave the unit
immediately after their appointment. The next appointment
should be spaced effectively to allow time for sanitization and
disinfection of the operatory. For floor disinfection, a 2 step
cleaning procedure must be employed. Detergent and freshly
prepared 1% sodium hypochlorite with a contact time of 10 min-
utes after any patient/ major splash or 2 hour to be done for the
entire working area.

Freshly prepared 1% sodium hypochlorite before starting daily
work, after every procedure and after finishing daily work on the
rest of the surfaces. Delicate Electronic equipment should be
wiped with an alcohol-based rub/spirit (60-90% alcohol) swab
before each patient contact. For sterilization of orthodontic pli-
ers, steam autoclave sterilization, ultrasound bath, and thermal
disinfection or disinfection with chemical substances 2% glutar-
aldehyde or 0.25% Peracetic acid (PAA) can be done.

Orthodontic markers can either be autoclaved or disinfected using
glutaraldehyde solution. Cleaning photographic retractors with a
washer-disinfector is recommended. Flushing dental unit water
lines for at least 2 minutes or using disinfectants improves the
quality of water within the dental unit and minimizes the risk of
infection. Numerous studies have demonstrated that mechani-
cal methods such as the use of filters and drying of the dental
unit waterline (DUWL) overnight are very effective mechanisms.
Chemical methods such as the use of Dioxiclear and MicroCLEAR
were found to be the most effective in treating the contamination.?®

Floor disinfection:

Detergent and freshly
prepared 1% sodium
hypochlorite

Cleaning

photographic retractors
with washer-
disinfector

Flushing dental unit
water lines for at least
2 minutes or using
disinfectants

Figure 4. Post-orthodontic clean-up

rest of the surfaces:

1% sodium
hypochlorite

Orthodontic markers :
autoclaved or
disinfected using
glutaraldehyde
solution

Medical wastes -
double-layer
antileakage medical
waste marked with a
special tag

Electronic equipment

alcohol-based
rub/spirit

Orthodontic pliers:

Autoclave or 2%
glutaraldehyde or
0.25% PAA

255



256

Somaskandhan et al. “New Normality” Post COVID-19 Pandemic

Turk J Orthod 2021; 34(4): 249-256

Medical wastes should be handled as infectious medical wastes.
A double-layer antileakage medical waste marked with a special
tag is recommended (Figure 4).

CONCLUSION

Although symptomatic patients have been the main source of
transmission, asymptomatic patients and patients in the incubation
period still serve as carriers. Since the salivary glands act as a res-
ervoir for the virus as long as 29 days after infection, the potential
for the spread of infections from patients to dentists or dental assis-
tants is high. Let us all remember that the circumstances are beyond
control, but our conduct is in our own power. Thus, emphasis and
commitment toward a strict protocol and adaptation to the “new
normality” are mandatory for the prevention of the disease.

At the end of the day, the goals are simple: safety and security!

Let us all fight the virus together but not too close!
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