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Julian Webber outlines the challenges of providing endodontic treatment during 
the coronavirus pandemic 
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T
he impact of the rapid 
spread of COVID-19 (SARS-
CoV-2) around the world 
since the disease was first 
identified in Wuhan, China, 

at the end of 2019 has led to far reaching 
implications and challenges for the practice 
of dentistry (Ather et al, 2020). 

Due to the nature of dental treatment 
and the dental environment, dental health 
care workers (DHCW) and their staff are 
at high-risk for nosocomial infection, 
with the potential to become carriers 
of the disease and expose patients to 
cross contamination with its associated 
consequences. The closeness of the DHCW 
to the oropharyngeal region, aerosol 
generating exposure (AGE) and inadequate 
infection control procedures are all risk 
factors to be considered (Peng et al, 2020).

Having been closed for many months 
during the peak of the pandemic in the first 
half of 2020, practices around the world 
have now started returning to work. Most 
national dental authorities have produced 
guidance for a safe return to dental practice 
with the primary focus on a risk-based 
approach (FGDP, 2020). Unsurprisingly, 
endodontic practices were at the forefront 
of reopening, having to deal with acute 
symptomatic endodontic disease, which 
formed the bulk of urgent treatment during 
the pandemic (Yu et al, 2020).

This article will outline the challenges 
of providing endodontic care to patients 
during the COVID-19 pandemic, from 
pre-attendance, arrival, in-surgery and 
post-treatment with the objective of 

completing the treatment in as few a 
number of visits as possible. The article 
assumes all clinicians are aware of national 
guidance on safe practice at this time and 
the robust Infection Protection and Control 
(IPC) measures that are needed to prevent 
the spread of the virus in all dental settings 
(PHE, 2020). Furthermore, it is assumed 
that resumption of ‘normal’ dentistry has 
started in most settings. 

Patient triage
While telephone triage is needed to assess 
the COVID-19 health status of the patient 
who may require endodontic treatment, it 
is also a useful tool in making a diagnosis 
of the problem so that face to face contact 
can be avoided and, on arrival, the patient 
goes straight to treatment. Telephone 
triage is also a useful tool in appointment 

planning, as non-urgent dental care can be 
delayed to make way for emergency care 
and free up time for patients who really 
need treatment.

Patients in pain can be assessed as 
to whether they have acute pulpitis or 
symptomatic apical periodontitis – both 
situations where treatment is needed. 
While analgesics and/or antibiotics can 
be prescribed over the phone, there is no 
substitute for treatment when the patient 
has unmanageable pain.

Remember, acute irreversible 
pulpitis leads to pulpal necrosis, which 
in turn leads to a symptomatic apical 
periodontitis. 

Affirmative answers to most of the triage 
questions would indicate that endodontic 
treatment is needed and an appropriate 
appointment can be scheduled with 
sufficient time to get the patient out of 
trouble or, better still, complete the case.

Patients with symptomatic irreversible 
pulpitis would be expected to form the 
bulk of endodontic emergencies, as was 
the case in Wuhan, China. Pulpotomy can 
be very effective in controlling symptoms 
of pulpitis (Hasselgren and Reit, 1989), 
but as it is impossible to predict the apical 
extent of pulpal inflammation, the only 
predictable approach to an irreversible 
pulpitis would be complete pulp extirpation 
(Gatewood et al, 1990).

Where the patient cannot be seen in 
a timely fashion then analgesics and/or 
antibiotics can be prescribed to provide 
pain relief until treatment can be started. 
The British Endodontic Society has 

Triage questions to ask:
1. Do you have temperature 

sensitivity?
2. Are you sensitive to hot or cold or 

both? 
3. Does the pain linger after 

application of the stimulus?
4. Have you woken at night in pain?
5. Are you able to bite or chew? 
6. Can you tap the teeth and find 

which is the sensitive tooth? 
7. Do you have swelling? 
8. Is the gum tender around any 

specific tooth?
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recommended the AAA (advice, analgesics and 
antibiotics) approach to provide pain relief until 
treatment can be undertaken and is as follows:

Analgesics
•  Ibuprofen 400mg, one tablet four times daily 
•  When unresponsive, ibuprofen 600mg, four 

times daily, up to a maximum 2.4gm daily
•  Followed two hours later by paracetamol 500mg, 

two tablets four times daily.

Antibiotics
•  Augmentin 375mg, TDS five days 
•  Clindamycin 150mg, QDS five days, where allergic 

to penicillin.
Patients with pulpal symptoms should not be 

prescribed antibiotics. Analgesics may help for 
short periods but antibiotics do nothing and just 
build up resistance for the future (Sukumar et al, 
2020). The sooner the patient has treatment, the 
better. Patients should be advised not to take any 
analgesics before their visit (six to eight hours 
where possible) as it could make confirmation of 

the diagnosis difficult and thus delay and waste 
urgent treatment time that could have been given to 
someone else.

When an acute apical abscess is diagnosed, 
antibiotics could be considered, but there is no 
substitute for complete extirpation and incision for 
drainage when a swelling is fluctuant.

Patient arrival
It is assumed that all dental clinicians are aware of 
their own national guidelines for receiving patients 
in the practice, as well as standard IPC measures 
needed to treat patients and the correct use of PPE. 

Standard measures include temperature checks, 
hand hygiene, reconfirmation of COVID-19 status, 
electronic payments in advance, mask wearing 
and social distancing. Patients should be asked to 
attend alone.

Microscope shield
Most endodontists and many general dentists 
use the dental operating microscope (DOM). 
The benefits of magnification are many and well 
documented (Carr and Murgel, 2010). Working 
behind the DOM, clinicians are particularly exposed 

and vulnerable to splashback from a cloud of 
potentially infected aerosol. Face shields or goggles 
worn for eye protection are not suitable with a DOM 
as they are prone not only to fogging but also lead 
to eye fatigue due to incorrect distancing from the 
binocular. Furthermore, as the clinician cannot 
get close enough to the DOM, the image is either 
distorted or reduced in size, which in turn could 
impede hand movements.

A universal microscope shield that can be easily 
fitted to any make of microscope is the solution. 
The ergonomic and aesthetic shield developed by 
endodontist Dr F Micah Nuzum (Ohio, USA) is a 

FIGURES 1B and 1C: The Shieldont provides optimal protection from aerosol ‘splatter’ for the 
endodontist and assistant without compromising vision and ergonomics

FIGURE 1A: The Shieldont microscope 
shield attached to the clinician and assistant 
binocular of a Global A-Series Dental 
Microscope (Global Corporation)

FIGURE 3B: Periapical radiograph of 
same UL region with aiming device. Note, 
no distortion and complete clarity for good 
diagnosis

FIGURE 2A: Dexis Imaging system aiming 
bar and positioning device for the Dexis sensor 
for an anterior radiograph (Kavo Dental)

FIGURE 2B: Dexis Imaging system aiming 
bar and positioning device for the Dexis sensor 
for a posterior radiograph (Kavo Dental)

FIGURE 3A: Periapical radiograph of UL 
region taken without aiming device and film 
held in place by patient. Note, total distortion 
and complete lack of clarity for good diagnosis
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perfect solution to the problem. The shield attached 
to the binocular provides a physical barrier between 
the clinician and the patient and allows seamless 
integration, clear vision and optimal protection 
while operating behind the microscope (www.
shieldont.com). The shield is available for both the 
endodontist and assistant (Figures 1a-1c).

A personal communication from Panamanian 
endodontist Dr Juan Carlos Ortiz Hugues, a world 
leader in microscope ergonomics, states that the 
Shieldont provides the following advantages:
•  There is a clear field of view
•  Peripheral vision is unimpeded
•  Operator and assistant transfer is unimpeded
•  Operator maintains neutral working posture
•  The shield periphery dimensions ensure wasteful 

movements are avoided
•  Less strain on the neck for the operator
•  Neutral limb posture is maintained
•  The shields is easy to install and clean
•  Access to the microscope controls is not 

compromised.

In surgery
Radiographs
Good quality intraoral radiographs are integral to 
endodontic diagnosis. Aiming devices correctly 
positioned (Figures 2a and 2b) will ensure 
undistorted diagnostic quality images and lessen 
the need to repeat (Figure 3). 

More importantly, the film (preferably digital) 
when correctly placed in the mouth, will ensure 
patient comfort and prevent coughing and gagging 
with attendant potentially infected salivary 
‘splatter’. 

Small volume CBCT should also be considered 
where available within the surgery confines.

Anaesthesia
Profound anaesthesia is a prerequisite for 
endodontic emergencies especially when 
dealing with a ‘hot’ tooth. Working under the 
new ‘normal’ is stressful enough. Adding to this 
when anaesthesia is insufficient can turn the 
appointment into a nightmare, for both patient and 
clinician. 

For maxillary teeth, both a buccal and palatal 
infiltration is required. Articaine is the preferred 
anaesthetic solution of choice. Use a safe and 
comfortable technique such as the Wand from 
Milestone Scientific or the new Dentapen from 
Septodont (Figures 4a and 4b).

For mandibular injections, lignocaine is preferred 
to articaine. Go for the Gow-Gates block rather 
than the ID block (Haas, 2011), as this will ensure 
all branches of the mandibular division of the 
trigeminal nerve are profoundly anaesthetised. 

A supplemental buccal infiltration of articaine, 
especially when working on a lower molar, should 
further enhance anaesthesia for a pulpitic tooth 
(Kanaa et al, 2009).

A periodontal ligament injection should also 
be considered as a supplemental injection for 
both maxillary and mandibular anaesthesia. 
Intrapulpal injections are a last resort, to be given 

with compassion and a caring hand on the shoulder 
(Figure 5).

Rubber dam
While every clinician appreciates that rubber 
dam isolation is mandatory for endodontics, its 
use during the COVID-19 pandemic cannot be 
underestimated in reducing contamination into 
the environment from saliva and blood (Azim et al, 
2020).

Rubber dam correctly placed can reduce 
aerosol production from the oral cavity by up 
to 90% (Cochran, 1989) and reduce the level of 
microorganisms by up to 98% (Samaranayake et 
al, 1989). 

Ideally, the dam should cover the patient’s nose 
as well as the mouth.

Placing a clamp with wings into the rubber dam, 
positioning the frame and applying the assembly 
directly onto the tooth limits the number of stages 
and thus aerosol production and is very quick 
(Figures 6a-6c). 

Sometimes a caulking agent is required to ensure 
the seal is tight enough to prevent salivary leakage 
(Oraseal) (Figure 6c).

Rubber dam used in conjunction with high 
volume suction (HVS) reduces aerosols and 
contamination to a very high degree (Harrel and 
Molinari, 2004). 

In addition, an air cleaning system with a 
HEPA filter will also reduce the level of potentially 
hazardous bioaerosol of size down to 0.3 microns 
and should also be considered to provide a safer 
working environment (Hallier et al, 2010). 

Ultrasonics
The use of ultrasonics as a high-risk AGP in oral 
hygiene procedures (Singh et al, 2016) has led to 
considerable concerns about the production of 
contaminated aerosol during the present pandemic. 

Ultrasonics is widely used in conventional 
endodontics, however, for modifying the access 
cavity, removal of pulp stones as well as the location 
of calcified and difficult to find canals. Ultrasonics is 
also used to remove separated instruments (Figure 
7).

FIGURE 4B: The Dentapen electronic syringe for routine administration of local anaesthetic 
(Septodont) 

FIGURE 4A: The Wand, computer controlled 
local anaesthetic delivery system (Milestone 
Scientific) provides truly pain free anaesthesia 
building practices and improving patient 
satisfaction

FIGURE 5: Intrapulpal anaesthesia is the 
last resort for profound anaesthesia of the 
inflamed dental pulp. It should only be used 
when all other efforts have failed. The injection 
rapidly raises the pulpal pressure beyond the 
trigger level to depolarise the nerve and make it 
unresponsive
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The question has to be asked: should the use 
of ultrasonics during the endodontic procedure be 
limited or stopped entirely to avoid risk of splatter 
and aerosol distribution? The following assumptions 
should be considered:
1. Ultrasonics would be used with high volume 

suction and mainly confined to inorganic 
tooth tissue rather than organic pulpal tissue 
(potentially contaminated)

2. The use of ultrasonics in endodontics is confined 
to the access cavity part of the procedure, which 
is the first stage of the treatment

3. Aerosol settling would be well within the 
guidance of fallow time for decontamination well 
before the endodontics is completed

4. If the use of ultrasonics is completed with an 
hour to go before the end of the treatment, 
it is conceivable that surgery cleaning and 
disinfection could start once the patient leaves 
the treatment room and after the minimum 
recommended fallow time of 10 minutes.

Single file shaping
Brilliantly described by Professor Herbert Schilder 

(1974), the mechanical and biological objectives for 
shaping root canals remain unchanged. Shaping 
canals in the modern era needs to be effective, 
efficient, simple and safe. Reciprocating single file 
nickel titanium instruments offer these benefits but 
with the addition of simplicity and safety over and 
above rotary systems (Coelho et al, 2018).

A single file that rapidly shapes the entire canal 
to length enables sodium hypochlorite irrigant 
to be maximally effective, dissolving pulp tissue, 
disinfecting and destroying microorganisms 
throughout the root canal system (Bronnec et 
al, 2010). The effect of the irrigant can also be 

enhanced at this stage by the sonic Endoactivator 
(Dentsply Sirona) (Figure 8) or Manual Dynamic 
Activation with a well-fitting GP point cut 2mm short 
of length GP vigorously pumped into the canal for 
a minute in 17% EDTA solution and NaOCl (Caron et 
al, 2010). 

Sonic and/or manual activation of the irrigant 
at the end of the shaping procedure would not 
be considered as hazardous aerosol-generating 
exposure (AGE) at this time. Rapidly shaping the 
canal enables extra time to be focused on irrigant 
activation and three-dimensional disinfection of the 
root canal system. 

Single visit endodontics
Single visit endodontics should be considered 
when the clinician is certain that the biological and 
mechanical objectives have been completed to the 
highest standard. This would be when time permits, 
the GP cone fits well and the canal is dry. 

Single visit treatment reduces patient attendance 
and potential COVID-19 risk from further AGE. There 
is no difference in outcome of single versus multiple 
visit endodontics (Sathorn et al, 2005).

When the treatment cannot be completed in a 

FIGURE 6A: Place a clamp with wings into 
the rubber dam and apply the frame (Dr M 
Waplington)

FIGURE 6B: Taking the whole assembly 
including frame and applying directly onto 
the tooth limits the number of stages, limiting 
aerosol exposure during the placement (Dr M 
Waplington)

FIGURE 6C: The rubber on the wings of the 
clamp can be ‘flicked’ off with a flat plastic to 
complete isolation (Dr M Waplington)

FIGURE 6D: Even when well-placed, 
rubber dam can continue to leak potentially 
contaminated saliva. A caulking agent (Oraseal, 
Ultradent) adheres to even a wet dam repairing 
and preventing leaks and sodium hypochlorite 
from seeping into the mouth (Dr M Waplington)

FIGURE 7: Acteon Newtron Booster ultrasonic unit (Acteon) and Start X Ultrasonic tips (Dentsply 
Sirona) are the ideal combination for ultrasonic use in endodontics and are invariably used at the 
start of the procedure, limiting aerosol-generating exposure (AGE)

FIGURE 8: The Endoactivator (Dentsply 
Sirona) is a sonic irrigation device which 
promotes 3D cleaning and disinfection in a fully 
shaped canal
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single visit, an antibacterial medicament of calcium 
hydroxide should be left in the canal with a strong 
temporary restoration such as IRM (Dentsply Sirona) 
or GIC until the patient can be seen for obturation. 

Ideally, if the case is completed, a direct core 
build-up should be placed to provide the foundation 
for a crown and maintain the quality of the seal 
and further reduce the time spent in the surgery 
(Southard, 1999). 

Do not forget to check the occlusion and reduce 
if necessary. No tooth will settle if the restoration is 
high to the bite (Rosenberg et al, 1998).

Pain management
It is fair to assume that if a patient presented in 
pain then it is likely they will have some degree 
of postoperative pain after treatment, whether 
completed in single visit or multiple visits (Pak 
and White, 2011). This should be explained as a 
possibility. 

Pain management will be well managed by either 
ibuprofen or paracetamol or a combination of both. 
Dexamethasone, a corticosteroid, can also be 
prescribed for three days to significantly reduce the 
pain of inflammation. 4mg immediately after the 
procedure as well as 2mg daily for two further days 
is very effective.

Antibiotics should only be considered when the 
patient has systemic symptoms. If all the canals 

have been shaped, cleaned and any soft tissue 
swelling incised for drainage thus eliminating the 
cause of the problem, antibiotics are unnecessary.

Treatment protocols
As stated, root canal treatment under magnification 
and illumination will ensure a conservative 
access cavity to preserve as much remaining 
tooth structure as possible, as well as the best 
opportunity to locate all canals. 

According to Stropko (1990), 93% of first upper 
molar teeth have four canals. Shaping only three 
canals when there are four is an invitation to failure. 
A pandemic is not the time for endodontic failures 
and the problems this involves (Figure 9).

Prior to local anaesthesia and rubber dam 
placement, many clinicians will provide a 
preoperative mouthrinse of 1-1.5% hydrogen 
peroxide or 0.2% povidone iodine for one minute 
to reduce viral load, although the evidence is 
inconclusive (Vergara-Buenaventura and Castro-
Ruiz, 2020) sodium hypochlorite should be used to 
decontaminate the operative field.

Aerosol generated exposure is mainly limited 
to the access cavity part of the procedure when 
undertaking endodontics. This stage would be 
expected to be finished a good 30-45 minutes 
before the end of canal shaping, and more 
if completion of the case with obturation is 
anticipated. High-speed electric or turbine 

handpieces can be used with high volume 
aspiration (HVA). If using a three-in-one syringe to 
remove debris as well as ultrasonics at this stage, 
the clinician should feel safe in the knowledge that 
these items have been used well before the end of 
treatment without a negative impact on fallow time 
before surgery cleaning for the next patient.

Biomechanical preparation
I believe the simplest reciprocating single file 
system available at this time is Waveone Gold 
(Dentsply Sirona). It consists of four files, which 
are available to effectively address a wide range of 
endodontic anatomy in everyday practice (Figure 
10). The geometry, design, metallurgy and directions 
for use have been well described (Webber, 2015).

After a confirmed smooth and reproducible glide 
path with a size 10 file is obtained, the reciprocating 
Waveone Gold Glider is used to expand the glide 
path. The expanded glide path can be shaped 
optimally to completion with the Waveone Gold 
Primary (25/07) (Figure 11).

80% of cases can be completed with the 
Waveone Gold Primary but on a few occasions, 
gauging with hand files or inspecting flutes for 
debris confirms whether either the Medium or the 
Large file is needed. Additionally, when the Primary 
file does not progress, the Small file is used in one 
or more passes to working length and then use the 
Primary file to working length (Figure 12).

FIGURE 9: Tooth UL6 complex root canal 
system. Five canals are present, shaped, cleaned 
and filled three-dimensionally. Finding only 
three canals when there are five would be 40% 
less than where the clinician should be. This is 
an ideal setup for not only a long-term failure 
but also a short-term one

FIGURE 10: There are four Waveone Gold files (Dentsply Sirona) available to effectively address 
a wide range of endodontic anatomy in everyday practice. The four instruments are small (yellow 
20/07), primary (red 25/07), medium (green 35/06), and large (white 45.05)

FIGURE 11: Waveone Gold clinical steps: 1. Glide path to a super loose 10 K-File. 2. Expand glide 
path with Waveone Gold Glider. 3. Shape canal with Waveone Gold Primary
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Enhanced CPD
GDC anticipated outcome: C
CPD hours: one
Topic: endodontics
• Educational aims and objectives: To 

outline the challenges of providing 
endodontic care to patients during the 
COVID-19 pandemic.

• Clear anticipated outcomes: 
Correctly answering the questions on 
page 116 will demonstrate the reader 
understands more about the challenges 
of providing endodontic care to patients 
during the COVID-19 pandemic, including 
pre-attendance, arrival, in-surgery and 
post treatment with the objective of 
completing the treatment in as few a 
number of visits as possible.

Waveone Gold nickel titanium instruments along 
with three-dimensional disinfection protocols 
previously discussed are the ideal biomechanical 
solution for dealing with any endodontic emergency, 
especially during the present COVID-19 pandemic.

Obturating solutions
After drying the canals with paper points, the 
clinician’s preferred obturation materials and 
techniques should be used. 

Three-dimensional obturation of the root canal 
system is the ultimate goal (Ruddle, 1992) (Figures 
13a-13d).

FIGURE 12: Waveone Gold shaping protocol. Most cases can be completed with Waveone Gold 
Primary, but occasionally, the medium or large file is needed. When the Primary file does not 
progress, the Small file is used in one or more passes to WL and then the Primary file is used to WL

FIGURES 13A, 13B, 13C and 13D: Pre- and postoperative radiographs demonstrate the ability 
of Waveone Gold to shape considerable curvatures in canals that are long, curved and narrow, 
following the apical anatomy, facilitating 3D cleaning and obturation of the root canal system. 
There’s cases completed in a single visit, fulfilling the biological and mechanical objectives of 
modern endodontics are the ideal treatment modality to reduce treatment time with optimal 
outcomes  during the COVID-19 pandemic

If these cases are managed incorrectly from the 
outset poor long-term outcomes would be expected.

Conclusion
After an analysis of the literature, adherence to 
guidelines related to ventilation, fallow time and 
mitigation in dental surgeries (SDCEP, 2020), 
endodontics must be surely be considered a 
relatively safe AGP to undertake during the present 
COVID-19 pandemic.

Clinicians should not be fearful of endodontic 
care for their patients at this time. As dentists and 
endodontists return to work, emergencies will form 
a large percentage of urgent care. 

No patient should be seen without adequate 
risk assessment, adherence to local standard IPC 
measures and the clinician wearing the appropriate 
and recommended PPE. These are simply 
management issues appropriate to the present 
COVID-19 pandemic and will change as alert levels 
change.

Understanding the biological and mechanical 
objectives of endodontics, rubber dam, adequate 
anaesthesia, HVS, understanding the role of 
ventilation and the realisation that nearly all 
aerosol-generating exposure is completed well 
before the termination of treatment, patient 
management and treatment should really be no 
different to what it was before the days of COVID-19.

Quality endodontic treatment ensures long-term 
tooth retention. COVID-19 should not be allowed to 
get in the way of this goal, otherwise it’s legacy will 
be tooth loss and resultant emotional, physical and 
financial harm from which our patients will never 
recover.   
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Trauma management
Fractures, avulsions and luxation injuries present 
their own patient management issues and are even 
more challenging to treat during the pandemic. 

It is recommended that these types of 
emergencies, which are mainly seen in adolescents, 
should be referred to an endodontist or a paediatric 
dental specialist. 

Dental Trauma UK and the British Society of 
Paediatric Dentistry have issued guidelines for the 
management of traumatic injuries and follow-up 
care during the COVID-19 pandemic (Dental Trauma 
UK and BSP, 2020). 
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