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Abstract

The coronavirus (COVID-19) has challenged healthiness careers and techniques and has induced several rates of reaction
and forms of reaction worldwide. The responsibility of dental specialists in inhibiting the transmission of COVID-19 is
seriously significant. Dental professionals suffered a proper duty to decrease routine care for fear of increasing COVID-
19 among their patients and elsewhere but were understandably concerned about the economic concerns. This paper
explores comments raised by orthodontists worldwide about offering safe orthodontic service during the ongoing
COVID-19 pandemic, as orthodontic treatment procedures increase the possibility of transmission. As proximity between
the orthodontist, dental assistant, and patient is required for treatment, it jeopardizes the health of all the parties involved.
In this paper, we will highlight five issues: general principles, communication, dental clinic admission, infection control
measures, and applied orthodontic treatment emergency. Upon reviewing these issues, we will then attempt to formulate
appropriate orthodontic treatment guidelines applicable in this specific era.
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recent studies, pediatric orthodontic patients have been
INTRODUCTION reported to be asymptomatic carriers; this comprises a
large portion of orthodontic patients [6, 7]. Patients and
their guardians can also be considered carriers, posing a
significant risk when the virus they carry is in its
latency period and is highly contagious [8].

The World Health Organization announced the
emergence of a new pneumonia-causing pandemic in
2019—COVID-19 [1] caused by the 2019-nCoV or
SARS-CoV-2 virus [2, 3]. In this context, orthodontists
face significant challenges and life-threatening
situations should they continue to off orthodontic
services and emergency treatment to patients, such as
those involving a reverse-curve of spee, a canine
retraction procedure, active orthodontic appliances, or
any other emergency treatment require dental
admission. The scattered droplets of blood, saliva, and
water in the air that normally result from orthodontic
procedures have raised the risk of cross-infection [4].
The risk of working in a dental environment is that the
COVID-19 virus has been detected in saliva, which in
turn jeopardizes all persons in a dental clinic [5]. In

Most orthodontic patients need to follow up
their treatment. Strict infection protocols with stringent
protective measures for all parties are a must. Non-
symptomatic patients must be treated as infected ones
as there is a probability that they carry the COVID-19
virus at its incubation period [9]. Thus, in such
circumstances, orthodontists must organize their work
environment to optimally minimize the COVID-19
transmission risk. We have highlighted five issues that
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must be addressed in order to achieve safe treatment
delivery:

1. General principles

e Under any circumstance, neither than
orthodontic emergency treatment is provided.

e Patients with  non-active  orthodontic
appliances should be remotely serviced.

e All patients must contact orthodontic clinic to
resolve and evaluate their complaints.

e Orthodontic clinics must follow the critical
infection control guidelines designed for
pandemic control [10].

e Aerosol generation procedure must be avoided
unless absolutely necessary.

2. Communication

Standard communication means must be
established between orthodontists and their patients. If
by phone, the consultation must be registered and
supported with images or video of the chief
complainant sent by WhatsApp (Facebook Inc.,

Mountain View, California) application. The data
provided must be kept in the patient’s file.

After their communication, the orthodontist
will evaluate the case accordingly, they will determine
whether the case needs remote management or is an
emergency situation necessitating admission to the
clinic. Thus, the orthodontist will give instructions to
the patient to solve their issues with effective treatment.
If the patient faces an emergency, the orthodontist will
instruct the patient to undergo a 14-day quarantine with
relief emergency instructions to sustain themselves until
admission (see Table 1). The patient will be instructed
to measure their temperature every eight hours. If their
temperature was above 37.5°C, this may be considered
a sign of a COVID-19 infection [11]. Four questions
can further guarantee their safe admission. These
questions are regarding their history in the last two
weeks of the following: 1) any fever or use of anti-
pyretic medication; 2) signs of a flu or of any upper
respiratory tract infections; 3) travel between cities with
evidence of an infection; 4) contact with a person
suspected or infected by the virus.

Table 1: Suspected Orthodontic Emergencies

Type of Sub-types Complaint Subsequent Instructions

appliance

Removable | Functional The appliance does not fit Send a photo of the appliance outside and inside the mouth.

appliance well or is broken orthodontist will accordingly decide to suspend treatment or
to take another impression at the orthodontic clinic.

Aligner Broken or lost aligner with Return to previous aligner if it fits or switch to the next one
availability of previous or and consult the orthodontist for more a convenient plan.
subsequent aligners
To stop or move to a second | If there are no problems with the current aligner and the
aligner subsequent aligners are in the patient’s possession, they will

be suggested to continue with subsequent aligner until the
treatment phase.

Retainer Broken or lost retainer Consult orthodontist to schedule appointment.

Fixed Straight wire Loose bracket If the bracket remains flush against the tooth, it can be left as
appliance appliance itis.

If it appears to be separating from the archwire, then remove
the hanged bracket with eyebrow tweezers and take a second
photo.

If the bracket is anchored with an elastic band, immediately
suspend the elastic.

Loose band or tube

Remove it carefully with tweezers and schedule an
appointment.

the bracket

Soft-tissue irritation from

Apply wax over the irritated bracket.
The orthodontist will instruct the patient to use an appropriate
topical analgesic for the ulcerated area.

Protruding distal wire

With a disinfected wire cutter or nail clipper, cut the distal
end of the wire. If this is not possible, apply wax over the end
of the distal wire.

If the wire has slipped from one side, reposition it with
tweezers.

Loose elastic ligature

Slowly return the elastic to its place with eyebrow tweezers.
If the elastic can’t be returned or the patient has doubts about
inadvertent bracket debonding, schedule an appointment

Loose metallic ligature

If the ligature is not exactly loose but has protruded out of its
bracket, or is completely loose, gently use a pencil eraser to
reduce the ligature, and use wax to relieve the area of
irritation.

Periodontal abscesses

The orthodontist will evaluate the case and may suggest
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Type of Sub-types Complaint
appliance

Subsequent Instructions

around the molar band

admission to remove the cause, for example, a band under the
gum, and appropriately prescribe antibiotics and analgesics.

Broken or loose elastic
chain

The protruding part can be cut off using nail clippers or
tweezers

Fixed retainer debonding

If the retainer is loose, remove it from the mouth. If the
patient has a removable retainer, use it until the next
appointment.

Irritation from gold chain

Wrap a piece of dental floss around the last link at the loose
end of the chain to the bracket and schedule an appointment

Broken inter-maxillary
spring

Using dental floss, wrap the end of the spring to the appliance
and remaining archwire and brackets.
Schedule an appointment.

Swallowing of a piece of
appliance

Distinguish whether the missing piece had been swallowed or
inhaled, noticed by difficulty in breathing or sudden
coughing. Upon an emergency, urgent admission to a hospital
is a must.

Ingestion of the bracket or any other pieces of orthodontic
appliance will undergo normal digestion.

Fixed appliance No complaint or existing
activated by patient complaint

(e.g., face masks,
head gears, lip
bumpers, palatal

The priority must be to suspend the treatment to avoid future
emergencies.

Pendulum, Forsus,
Distal Jet appliance,
trans-palatal bar)

expander)
Loose or broken If the expander is partly attached inside mouth, return it to its
palatal/lingual expander position, but appliance activation must suspend.
If the expander is fully loose, keep it in a safe place until it is
re-fixed in a dental clinic.
Pre-activated fixed No complaint or has Take regular photos every three weeks.
appliance (e.g., swelling or pain If there is a complaint, schedule an appointment.

3. Dental admission

The reception area must be properly ventilated,
the reception desk must be secured with a plexiglass
separator, and no more than two receptionists valid.
One receptionist must be responsible for contacting the
patients by phone, and the other must be responsible for
receiving patients at the clinic. Both must wear personal
protective equipment (PPE) at all times. The patient and
their guardian must undertake strict safety protocols as
well. They must wear masks, and if they hold any
items, they must be instructed to place them in a
specially sterilized area. Upon arrival, the patient’s
complete medical history must be taken in addition to a
special coronavirus questionnaire and a true emergency
questionnaire. The patient’s temperature should be
measured via a non-contact thermometer aimed at their
forehead or through infrared sensor cameras [12]. Any
abnormality in the questionnaires’ answers or their
body temperature will require a further delay of two
weeks.

The patients and their guardian must clean
their hands with alcohol gel [13], and be given
disposable gloves, masks, shoe and head covers, and
gowns to wear before being guided to a waiting room.
The distance between visitors in the waiting room must
be at least six feet [14], and they must keep their hands

away from their face and limit physical contact. The
waiting room must be properly ventilated and
disinfected with 1% hypochlorite every hour.

Any means of entertainment in the waiting
room must be removed, except the television which can
be managed remotely by the dental clinic staff. When
the patient’s turn arrives, they must wear their
disposable PPE throughout the treatment procedure and
discard it after the treatment is finished. The visitors’
used PPE must be discarded in a special closed
container.

4. Infection control process
Dental staff measures

Dental clinic staff must attend to the clinic
while wearing disposable surgical masks and gloves.
Upon arrival, shoe covers must be worn, used masks
and gloves must be replaced, and then used items must
be thrown into a special closed container. The staff
must undertake rigorous hand cleaning with a 60-95%
alcohol-based solution for more than 20 seconds and
then wear a fresh surgical mask. At the exchange room,
lockers must be disinfected, and the room must be
ventilated. Washable clothes and footwear that the staff
prefer to use, as well as any personal items, should be
disinfected and put into their lockers. Maintaining
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social distance between dental workers is also strongly
recommended. All dental staff members must wear
disposable PPE including face shields and triple
surgical gloves, maintain a distance of 1-2 meters from
the patients, wear N95 masks or regular filtering face
piece particles (FFP2) masks, head covers, and safety
glasses [15], and all of these measures must be tested
for fitness [16]. Waterproof shoes are advised as there is
a risk of being infected via the removal of non-
waterproof shoes or via the floor during work [17].

Hand washing after coming into contact with
any surface must be mandatory. The removal of PPE
must follow standard guidelines as there is a risk of
infection transmission during its removal [18] and they
must be undertaken in an isolated room with low air
pressure and high-efficiency air filters. All dental staff
members should measure their body temperature at the
beginning of the working day and at the end. If there is
an increase in temperature, or if at least one of them
doesn’t feel well, the worker must stop work until they
feel better while meticulously monitoring physical signs
[19].

Orthodontic clinic surfaces and floors

Coronavirus can survive from 3 hours to 3
days in the air and on different surfaces [9]. As such,
the National Health Commission of the People’s
Republic of China has designed protocols on Surface
Cleaning and Clinical Atmosphere Maintenance to be
followed during the pandemic [20]. Following this, all
surfaces in orthodontic clinics should be thoroughly
disinfected using sodium hypochlorite at a
concentration of 0.1-0.2% for 1 minute [10,21, 22] with
small surfaces being disinfected with ethanol in
concentrations of 62-95% [21, 22].

All the control panels of elevators, ventilation,
and lights, doors handles, PC keyboards, and remote
controls must be disinfected along with the chairs in the
waiting rooms. All room decorations must be
disinfected using 1% sodium hypochlorite.

In the operating room, disinfectant using
hypochlorite at 1% or alcohol in a 70% solution must be
sprayed and left to dry for at least 60 seconds [21]. For
the changing rooms after treatment, in rooms without
windows, the air must be suctioned from the room and
left for 50 minutes [23]. A room of 20 m? with a
window of 2 m? must be opened out for 10 minutes
after each patient has used it [24]. All air filters must be
disinfected at the end of the working day with 1%
hypochlorite.

Dental chair, equipment, materials, and goods

Every non sterilized part of the dental chair
must be wrapped with disposable covering. All items
must be handled carefully, with disposable instruments
and any other items used for the patient’s mouth to be
considered hazardous medical waste [16]. An oral
suction, dental turbine, or any other part of the
waterline unit must be removed immediately after the
treatment is finished. Exposed instruments, whether
used or unused, must immediately be sterilized and the
disposable ones must be discarded. Protocols for other
materials and goods are illustrated in Table 2. All waste
materials must be placed in a double layered garbage
bag, knotted well, and sprayed with 0.5% sodium
hypochlorite before being put into special closed
containers.

Table 2: Disinfection and Sterilization Protocols after Orthodontic Treatment

Tool Sterilization method | Disinfection method

Goggles, PPE, and visors

Wipe with 62—71% hydroalcoholic solutions or soak for at least one
minute in a 1% hypochlorite or 0.5% H,0, solution

Orthodontic pliers Steam autoclave

Thermal/ultrasound bath or wipe with 2% glutaraldehyde/ 0.25%
peracetic acid

Archwire Autoclave
Orthodontic markers Autoclave 2% glutaraldehyde
Photographic retractors Washer-disinfector
Tungsten carbide debonding burs Washer-disinfector
Orthodontic bands Autoclave
Mini-screws and mechanical Autoclave

properties of elastomeric chains

Documents

H,O,vaporizer

Dental unit waterline

Flush with water for 2 minutes or use disinfectants

Orthodontic treatment procedure

Patients should enter the treatment room alone
unless there is a necessity to have their accompanied, in
which case only one attendant is allowed. The guardian
must wear disposable PPE during the treatment and take
it off at the end. When the patient enters the treatment
room, their surgical mask must be removed and kept
beside them until the treatment is complete. The patient

will then be instructed to use a 1% hydrogen peroxide
or 0.2% povidone mouth rinse [25]. Patient screening
will be performed using disposable diagnostic
instruments and the use of four-handed techniques.
Further, any aerosol generation activities will be
minimized. If the use of high-speed hand pieces is
necessary, anti-retraction handpieces and high suction
volumes are strongly recommended [26]. In case
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diagnostic radiology is needed, extra-oral radiography
will be performed [27, 28]. If local anesthesia is
necessary, topical anesthetic gel will be recommended
[29]. Impressions taken must be immediately
disinfected and carefully handled during pouring [30].
The diagnostic casts should be disinfected before work
is started on them.

CONCLUSION

Orthodontists ~ will ~ continue to face
emergencies during this critical time of the COVID-19
pandemic. As a result, well-organized work processes
are necessary. Here, we discuss five issues that are
highly disputed during the orthodontic treatment
process: general principles, communication, dental
clinic admission, infection control measures, and
applied orthodontic treatment. Thus, we believe that
formulating evidence-based guidelines on these issues
will be helpful for orthodontists and can be applied in
the clinical field.
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