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OPENING STATEMENT

The Australian Society of Endodontology Inc. (ASE) sup-
ports the provision of contemporary evidence-based care 
in dentistry, and specifically endodontics, to achieve best 
practice. To this end, the ASE has compiled this document 
describing the approach a competent practitioner may 
take in the following aspects of treatment:

•	 Diagnosis and case difficulty assessment.
•	 Access cavity preparation.
•	 Root canal preparation.
•	 Irrigation and medicaments.
•	 Root canal obturation.
•	 Restoration of endodontically treated teeth.
•	 Recall and outcome assessment.

The ASE serves as a trusted and credible source of infor-
mation for non-specialist and specialist clinicians regard-
ing various aspects of endodontics.

In this text, the ASE presents guidelines that illustrate con-
temporary practice standards for root canal treatment. The 
guidelines may further assist educational institutions and 
dental organisations in developing educational requirements.

The primary objective of endodontic treatment is to pre-
serve the natural dentition through the prevention and/or 
treatment of pulpal and periradicular pathosis. The prac-
tice model in Australia is predicated on general dentists 
having the required knowledge and experience regarding 
endodontic treatment to perform most non-surgical root 
canal procedures on uncomplicated permanent teeth.

While integration with, and referral to, specialist endo-
dontists is desirable in certain cases, it is acknowledged that 
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referrals to specialist endodontists may not be practical in 
some geographic locations in Australia and other settings. 
This underlines the need for general dentists to understand 
and to practise within their competency to manage more 
complex cases, should they elect to treat these (Figure 1).

For the purposes of this statement and in line with the 
opinion of the Australian Dental Council, minimal com-
petency for dental practitioners is defined as the ability to 
practise safely and effectively within the professions and 
their individual scope of practice, and who have an ap-
propriate foundation for professional growth and devel-
opment so that they can respond to diverse and changing 
health needs throughout their professional lives.

Despite similar primary dental educational curricula, 
disparities may exist in the levels of knowledge, compe-
tency and skill and clinical experiences of general dentists. 
Over the past two decades, there have been significant ad-
vances in technology, materials and endodontic treatment 

procedures. These include but are not limited to the use 
of an operating microscope, engine-driven nickel–ti-
tanium instruments, ultrasonics, enhanced irrigation 
technologies, digital radiography, cone-beam computed 
tomography and calcium silicate (bioceramic) materials. 
It appears that these changes, while in principle of bene-
fit to patients, may have created a disparity in the quality 
of care provided by specialists versus general dentists for 
teeth with complex anatomy and morphology.

The effect of these developments on the standard of 
clinical practice remains unknown. Currently within 
Australia, general dentists perform most non-surgical 
endodontic procedures overall and certainly most uncom-
plicated anteriors and premolars.

Educational considerations for both general dental 
students and specialists in training have been described 
recently for the Australian context. However, it was felt 
that a clear description of process and outcome quality 
was needed to guide continuous and indeed life-long 
learning. Self-evaluation is a critical component of life-
long learning. Any clinician should be able to critically 
evaluate their competency as diagnosticians and practi-
tioners to identify and act upon areas that require addi-
tional educational experiences. Based on this evaluation, 
each practitioner must be able to determine their skill 
and learning to determine when the patient should be 
referred to the appropriate specialist for consultation/
treatment.

Methods of traditional education and the emphasis on 
facts are changing. Information technology has transformed 
the dental profession and placed emphasis on the impor-
tance of the evidence-based practice model. Contemporary 
methods of education focus on problem-solving and critical 
thinking skills, stress professional interactions as well as the 
benefits of multidisciplinary and interdisciplinary care.

The scope of endodontics in dental practice includes:

•	 Differential diagnosis and treatment of pain and/or 
swelling of pulpal and/or periapical origin.

•	 Urgent/emergency treatment of pain and/or swelling 
to include the pharmacologic use of antibiotics, anti-
inflammatory agents, analgesic drugs and incision for 
drainage of localised abscesses.

•	 Urgent/emergency management of traumatic injuries 
to the dentoalveolar structures.

•	 Vital pulp treatment including pulp capping, and pul-
potomy procedures.

•	 Non-surgical root canal treatment for the permanent 
dentition.

•	 Bleaching of discoloured teeth.
•	 Treatment procedures such as post and/or cores involv-

ing the root canal space.

F I G U R E  1   Two cases with molar root canal treatments. Note 
specifically radiographic assessment with periapical radiograph 
and one bitewing in (a) and appropriate length and width while 
preserving dentine (a, b). Cases courtesy of (a) Dr. Oliver Pope 
(Melbourne) and (b) Dr. Ahmed Salman (Denver, CO, USA).
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INTENT

General dentists should provide endodontic treatment 
consistent with contemporary standards, their knowledge, 
clinical experience and technical skills. The standards of 
practice are constantly changing based on new evidence 
and technology. It is the responsibility of all practitioners 
to be life-long learners to meet contemporary standards.

These guidelines describe contemporary principles of 
non-surgical endodontics, supported by evidence. It is the in-
tent of this document to detail relevant aspects of evidence-
based care that relate to process and outcome quality 
consistent with an acceptable Standard of Practice, with the 
final aim of supporting clinicians in their clinical practice.

FURTHER READING
Rossi-Fedele G, Damiani F, Love RM, George, R, Parashos P, Wu MC. 

Revised guidelines for educational requirements for specialisa-
tion in endodontics in Australia and New Zealand (July 2020). 
Aust Endod J. 2020;46:302–6.

Sadr A, Rossi-Fedele G, Love RM, George R, Parashos P, Wu MC. 
Revised guidelines for the endodontic education of dentistry 
students in Australia and New Zealand (FEBRUARY 2021). 
Aust Endod J. 2021;47:327–31.

DIAGNOSIS AND CASE DIFFICULTY 
ASSESSMENT

Purpose

An endodontic diagnosis is crucial for driving the treat-
ment plan and assists with the determination of the 
prognosis. This assessment includes the identification 
of the aetiology of pulpal and periapical conditions. 
Subsequently, the clinician must determine case diffi-
culty and potential risks to consider when proceeding 
with treatment or if referral of the patient to a specialist is 
more appropriate. Moreover, periodontal and restorative 
aspects must be considered.

Rationale/Summary

Dental practitioners have the legal and ethical responsi-
bility for the decisions made to provide the patient with 
advice or carry out endodontic treatment and must assess 
their level of training and competency prior to doing so. 
Recognising and understanding the case difficulties prior 
to treatment will either prevent or reduce adverse out-
comes for the patient and reduce the risk of dentolegal 
problems for the dental practitioner. If dental practition-
ers encounter a case that is beyond their capabilities to 

diagnose or manage, then they should refer the patient in a 
timely manner to an endodontist for further management.

Timely referral not only expedites a course of care 
but could also help to reduce the risk of pain, swelling or 
spread of infection associated with untreated endodontic 
pathosis. That said, it is not possible to predict the occur-
rence/severity of an exacerbation in the presence of as-
ymptomatic apical periodontitis. If the patients' needs 
require management by specialists in other fields, this 
should be identified early, and the patient should be re-
ferred appropriately.

Competence criteria/Quality standards

•	 Documented definitive endodontic diagnosis, using 
contemporary terms for both pulpal and periapical 
diagnoses.

•	 Integration of patient, dental and pain histories with 
the clinical and radiographic examination, supported 
by specific tests (e.g., thermal pulp test) as indicated to 
arrive at diagnosis.

•	 Case difficulty assessment as well as self-assessment for 
competency before carrying out endodontic treatment.

Considerations and clinical approach

An endodontic diagnosis cannot be formed from a single 
piece of information, but requires a clinician to collate the 
necessary information systematically to arrive at a prob-
able conclusion. The medical and dental history and the 
patient's presenting complaint will allow the clinician to 
form a provisional diagnosis. Following that, all the rele-
vant information from the clinical and radiographic exam-
ination along with the results of the appropriate diagnostic 
tests will then be collated to confirm the diagnosis.

Examination procedures relevant to 
endodontic diagnosis and treatment plan 
development

Chief complaint. History of symptoms (if any)

Medical and dental history. History of dental trauma (if any)

Clinical examination—extra-oral and intra-oral examination

Radiographic examination may include periapical 
radiograph(s), maxillary or mandibular occlusal radiograph, 
bitewing(s), limited FOV cone-beam computed tomography

Clinical tests may include percussion, palpation, thermal/
electric pulp testing, mobility, periodontal probing, 
transillumination, tooth slooth
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Diagnostic quality periapical radiographs are the stan-
dard in root canal treatment (see Figure 1). However, more 
recently limited field of view (FOV) cone-beam computed 
tomography (CBCT) has been used in cases where a diag-
nosis cannot be made based on periapical films alone.

Some indications for the use of limited FOV CBCT are 
complex anatomy, dental trauma, teeth presenting with 
root resorption or developmental anomalies and for as-
sessment/decision-making in root canal retreatment.

The Dental Board of Australia has published a reflective 
practice tool for dental practitioners to assess their scope of 
practice and to consider whether continuing professional 
development will be required. Also, there are various case 
difficulty assessment forms or apps that are available online 
such as the Endodontic Case Difficulty Assessment form 
and guidelines for desktop, the AAE Endo Case App for mo-
bile devices and the British Endodontic Society EndoApp.

What not to do during case assessment

•	 Initiate root canal treatment without a documented di-
agnosis or assessment of restorability.

•	 Initiate root canal treatment in a case exceeding per-
sonal competence level.

•	 Initiate root canal treatment simply based on radio-
graphic findings, such as the presence of a periapical 
radiolucency.

•	 Initiate root canal treatment without informing the pa-
tient of the diagnosis, case difficulty level and relevant 
complications and risks.

•	 Initiate root canal treatment in a complex case with-
out informing the patient of the option of consulting a 
specialist.

•	 Use non-diagnostic terms in dental records.

FURTHER READING
Abbott P. Classification, diagnosis and clinical manifestations of api-

cal periodontitis. Endod Topics. 2004;8:36–54.
Abbott P, Yu C. A clinical classification of the status of the pulp and 

the root canal system. Aust Dent J. 2007;52:S17–S31.
AAE Endodontic Case Difficulty Assessment Form and 

Guidelines. Chicago, IL: American Association of Endodontists; 
2019.

BES Case Assessment Tool. London: British Endodontic Society; 
2021.

Glickman GN, Schweitzer JL. Endodontic diagnosis. Endodontics. 
Chicago, IL: Colleagues for Excellence, American Association 
of Endodontists; 2013.

Guidelines for Scope of Practice. Melbourne, VIC: Dental Board of 
Australia; 2021.

Patel S, D'Cruz L. Endodontic risk management: a dento-legal per-
spective. Prim Dent J. 2016;5:24–8.

Reflective Practice Tool. Accessed May 2022. wwww.​denta​lboard.​
gov.​au

White Paper on Treatment Standards. Chicago, IL: American 
Association of Endodontists; 2018.

Timmerman A, Parashos P. Management of dental pain in primary 
care. Aust Prescr. 2020;43:39–44.

ACCESS CAVITY PREPARATION

Purpose

An access preparation from the coronal tooth structure is 
essential to reach the internal anatomy of the tooth and 
forms the first step in non-surgical endodontic treatment.

Rationale/Summary

An ideal access cavity should allow unhindered entry to the 
complete root canal anatomy without excessive destruc-
tion of tooth structure. Wherever possible, the preserva-
tion of structural dentine optimises restorative outcomes. 
Conversely, inadequate access can lead to missed canals, 
undetected cracks, iatrogenic errors, inadequate cleaning, 
shaping and obturation and even failure of the root canal 
treatment. The access cavity should serve as a reservoir for 
an irrigant which will act as a disinfectant and lubricant, 
facilitating disinfection of the root canal system and al-
lowing for the placement of a suitable interim restoration.

Competence criteria/Quality standards

•	 Isolation with dental dam.
•	 Unimpeded access to all canal orifices and into the root 

canal system.
•	 Minimal removal of tooth structure.
•	 Minimal structural damage to tooth structure.
•	 Appropriate size of the cavity, neither too small to hin-

der cleaning and shaping nor too wide to compromise 
the structural integrity of the tooth.

•	 Potential pre-operative referral to a specialist if root 
canal access is exceedingly difficult, for example with 
mineralised pulp space or in the presence of extra-
coronal restorations.

Considerations and clinical approach

The pulp chamber is located in the centre of the tooth 
crown and resembles the shape of the crown unless there 
are physiological or pathological changes. A wide variety 
of access cavity designs have been suggested. Anatomical 
landmarks, particularly the CEJ, can serve as a reliable 
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guide to accessing the pulp chamber. Assessment of the 
long axis of the tooth is important as inclined teeth are 
prone to perforation whether the bur is not directed 
accordingly.

The access cavity preparation should be planned by 
visualising and analysing the tooth anatomy, clinical ex-
amination of hard and soft tissues around the tooth, along 
with radiographic examination of the pulp chamber to 
identify size, shape and any calcifications. Bitewing ra-
diographs along with periapical radiographs at different 
horizontal angulations can help in planning the access; 
however, use of small FOV CBCT may add pivotal infor-
mation about the internal anatomy of the tooth.

Appropriate coronal access provides a convenience 
form, in which the smallest possible dimensions of an 
access cavity are dictated by the precise location of canal 
entrances on the pulpal floor. The concept of a so-called 
straight-line approach to an orifice and further to the pri-
mary curvature of the root canal was adopted to minimise 
procedural errors during subsequent treatment proce-
dures. However, a large access with divergent walls is not 
required for the use of contemporary flexible and fatigue-
resistant root canal instruments.

Removal of all existing restorations is recommended 
where feasible, to facilitate visualisation of any existing 
cracks or defects beneath the restoration. All caries must 
be removed before gaining access into the pulp chamber. 
The access cavity is complete when coronal dentine does 
not impede access to instrumentation of the root canals.

What not to do during access cavity 
preparation

•	 Leave residual caries beneath existing or defective 
restorations.

•	 Prepare the access cavity too small or too large (overex-
tension into the walls or floor of the pulp chamber).

•	 Inadequately remove pulp stones or other 
mineralisations.

•	 Excessively sacrifice dentine or perforate the pulp 
chamber floor.

•	 Create damage to the pulpal floor obscuring root canal 
orifices.

FURTHER READING
Abbott P, Leow N. Predictable management of cracked teeth with 

reversible pulpitis. Aust Dent J. 2009;54:306–15.
Krasner P, Rankow HJ. Anatomy of the pulp-chamber floor. J Endod. 

2004;30:5–16.
Martínez-Lozano MAL, Forner-Navarro L, Sanchez-Cortez JL. 

Analysis of radiologic factors in determining premolar root 

canal systems. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 1999;88:719–22.

Peters OA, de Azevedo Bahia MG, Pereira ES. Contemporary root 
canal preparation: innovations in biomechanics. Dent Clin N 
Am. 2017;61:37–58.

Reeh ES, Messer HH, Douglas WH. Reduction in tooth stiffness as 
a result of endodontic and restorative procedures. J Endod. 
1989;15:512–6.

Rover G, Belladonna FG, Bortolizzi EA, De-Deus G, Silva EJNL, 
Teixeira CS. Influence of access cavity design on root canal 
detection, instrumentation efficacy, and fracture resistance as-
sessed in maxillary molars. J Endod. 2017;43:1657–62.

Shabbir J, Zehra T, Najmi N, Hasan A, Naz M, Piasecki L. Access 
cavity preparations: classification and literature review of tradi-
tional and minimally invasive endodontic access cavity designs. 
J Endod. 2021;47:1229–44.

Sousa TO, Haiter-Neto F, Nascimento EHL, Peroni LV, Freitas DQ, 
Hassan B. Diagnostic accuracy of periapical radiography and 
cone-beam computed tomography in identifying root canal 
configuration of human premolars. J Endod. 2017;43:1176–9.

ROOT CANAL PREPARATION

Purpose

The objective of root canal preparation is to facilitate 
the disinfection and obturation of the root canal space. 
Preparation develops a tapered shape from the orifice to 
provide apical resistance form during obturation.

Rationale/Summary

Root canal preparation allows the removal of canal content 
and penetration of irrigation solutions into the apical and 
lateral spaces of the root canal system. Preparation errors 
such as ledges and perforations can significantly reduce 
clinical outcomes (see Figure 2). Based on available irriga-
tion needles and canal diameters, a certain minimum canal 
size (e.g., size 25 with apical 0.06 taper) is desirable for irri-
gation dynamics and antimicrobial effect. Removal of canal 
content, microorganisms and biofilm, require direct and 
prolonged contact of irrigants with the canal wall.

Competence criteria/Quality standards

•	 Conscious determination and maintenance of an exact 
apical endpoint (working length) and restricting canal 
preparation to the confines of the root canal space.

•	 Ability to predictably enlarge canal spaces to mechan-
ically remove vital or necrotic tissues and microor-
ganisms, providing effective space for antimicrobial 
solutions and intracanal medicaments and the insertion 
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and compaction of obturation materials to the deter-
mined working length.

•	 Selecting instruments and treatment sequences that mi-
nimise damage to radicular structures.

•	 In-depth understanding of the development of proce-
dural errors and ways to avoid these.

•	 Patient-oriented decision-making and candid commu-
nication when recognising procedural errors.

Considerations and clinical approach

Generalisations may be made regarding tooth anatomy 
and morphology, although each tooth is unique. Because 

morphology is variable, there can be no standardised api-
cal canal preparation size or width. Rather, canal shaping 
is dictated by the initial canal size, the irrigation regime 
and the obturation technique employed. A minimum canal 
size is currently required for mechanical debridement and 
to place antimicrobial solutions into contact with the root 
canal system. Of note, care must be taken that apical canal 
enlargement is not done at an excessive expense of coronal 
dentine, where in molars and premolars the radicular wall 
thickness toward the furcation is in some sections 1.0 mm 
or less. Based on studies of apical anatomy, the ideal apical 
point of termination of root canal preparation, also known 
as working length, has been established empirically to be 
0.5 to 1.0 mm from the radiographic apex. Historically, 
working lengths have been determined with periapical ra-
diographs, however, it is recommended that an electronic 
apex locator is used in conjunction with verifying radio-
graphs to determine the working length.

In root canal treatment of teeth with vital pulp tissue 
(irreversible pulpitis and elective treatment procedures), 
complete removal of pulp tissue and creating space for 
obturation materials is sufficient. With infected pulpal 
necrosis, root canal walls are often covered with a poly-
microbial bacterial biofilm, extending into secondary 
anatomy such as fins, isthmuses, accessory canals and 
possibly dentinal tubules. In that condition, the antimi-
crobial efficiency of the overall procedure is paramount. 
Neither hand files nor rotary/reciprocating instruments 
have been shown to completely debride a root canal sys-
tem. Mechanical enlargement of the canal space dramat-
ically decreases the presence of microorganisms present 
in the canal and creates a channel for the delivery of bio-
cidal agents but cannot render the canal system sterile.

Therefore, the use of antimicrobial irrigants is essential 
in addition to mechanical preparation techniques.

What not to do during canal preparation

•	 Overextend working length and thereby over-enlarge 
the apical foramen.

•	 Use excessively large files in a curved canal with the re-
sult of various preparation errors.

•	 Work in a dry canal.
•	 Prematurely use larger files, resulting in canal 

straightening.
•	 Overuse and overwork files, risking file fracture.

FURTHER READING
Aminoshariae A, Kulild J. Master apical file size – smaller or larger: 

a systematic review of microbial reduction. Int Endod J. 
2015;48:1007–22.

F I G U R E  2   Some of the procedural errors in root canal 
treatment that should be avoided to maximise clinical 
outcomes. (a) Lateral perforation of a mandibular ante-
rior, radiographic and clinical view. (b) Perforation into 
the furcation of a mandibular molar. (c) Over-preparation 
into the middle root canal third, possibly by Gates Glidden 
drills. (d) Over-enlarged and misaligned access cavity. (e) 
Restoration with disregard to dentine preservation and 
subsequent fracture. Images courtesy of Dr. Kiran Kumar 
(Brisbane; a), Dr. Giampiero Rossi-Fedele (Adelaide; b, c, 
d), and Dr. Ove Peters (Brisbane; E).
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Burry JC, Stover S, Eichmiller F, Bhagavatula P. Outcomes 
of primary endodontic therapy provided by endodon-
tic specialists compared with other providers. J Endod. 
2016;42:702–5.

Gorni FG, Gagliani MM. The outcome of endodontic retreatment: a 
2-yr follow-up. J Endod. 2004;30:1–4.

Lambrianidis T. Ledging and blockage of root canals during canal 
preparation: causes, recognition, prevention, management, and 
outcomes. Endod Topics. 2009;15:56–74.

Ricucci D, Langeland K. Apical limit of root canal instrumenta-
tion and obturation, part 2. A histological study. Int Endod J. 
1998;31:394–409.

Siqueira JF Jr, Araujo MC, Garcia PF, Fraga RC, Dantas CJ. 
Histological evaluation of the effectiveness of five instrumen-
tation techniques for cleaning the apical third of root canals. J 
Endod. 1997;23:499–502.

IRRIGATION AND MEDICAMENTS

Purpose

The primary purpose of using root canal irrigants is to 
treat and prevent the recurrence of infection and biofilms 
within the root canal system. Irrigation also aims to pro-
vide lubrication for mechanical canal preparation, flush 
debris out of the canal, dissolve organic tissue remnants 
and remove the smear layer.

Rationale/Summary

Optimising the removal of bacteria at the time of root 
canal obturation is associated with an increased like-
lihood of successful root canal treatment in infected 
cases. Instrumentation does not contact all aspects of 
the canal and biofilms can remain in inaccessible areas 
such as fins, lateral canals and isthmuses. Thus, irri-
gation is needed to complement mechanical prepara-
tion to achieve effective disinfection of the root canal 
system. Endodontic irrigation also removes the smear 
layer created during instrumentation. This is advo-
cated as the smear layer can harbour microorganisms 
and prevent the penetration of antimicrobial agents 
and sealers into the dentinal tubules. Finally, irrigation 
is required to dissolve organic material in the form of 
vital or necrotic pulp and the organic components of 
biofilms.

Intracanal medicaments (e.g., antimicrobial or anti-
inflammatory pastes) are used when endodontic treat-
ment is completed over multiple appointments. Several 
factors, including operator-related considerations, may 
influence the decision whether or not to employ a 
single-visit approach.

Competence criteria/Quality standards

•	 Utilisation of dental dam (mandatory in root canal 
treatment).

•	 Use of a side-vented needle that does not bind in the canal.
•	 Avoidance of excessive pressure during irrigation.
•	 Placement of irrigants and medicaments within the 

confines of the root canal.
•	 Understanding of safety, efficacy, usage features and in-

teractions of all materials used.

Considerations and clinical approach

Currently, the use of sodium hypochlorite (NaOCl) is 
considered essential to endodontic irrigation because 
it is the only irrigant that both disinfects and dissolves 
organic material. Thus, NaOCl should be used as the 
primary irrigant during canal preparation and refreshed 
regularly. Smear layer removal is most frequently 
achieved by an approximately 1-min rinse with EDTA, 
following canal preparation in the presence of NaOCl. 
After the use of EDTA, a final antimicrobial rinse is often 
used and NaOCl is typically used for this purpose.

Safe irrigation is achieved by placing a side-vented nee-
dle, without binding, 1–2 mm from the working length. 
The irrigation needle is then gently moved in alternate 
coronal-apical movements while introducing irrigants 
slowly and without pressure. All materials used in a root 
canal should have limited toxicity, be non-allergenic and 
non-staining and be compatible with other endodontic 
materials, while maintaining the mechanical integrity of 
the tooth. It is worth noting that currently there is no 
perfect endodontic irrigant. However, the attributes of an 
ideal irrigant can be described, as in the table below.

Attributes of an ideal irrigant

Effectiveness in core functions—broad spectrum antimicrobial 
action, including biofilm disinfection and dissolution in areas of 
complex canal anatomy, removal of smear layer and dissolution 
of vital and necrotic pulp.

Tooth factors—non-staining, maintenance of tooth mechanical 
properties, compatibility with dental materials, lubrication 
during instrumentation, flushing of debris.

Safety—non-toxic, non-caustic, non-allergenic, non-irritant to 
periapical tissues.

Cost—low purchase price, rapid action, stable in storage.

Reprinted with permission from Wright PP. Continuous 
chelation in endodontics with a focus on the novel chelator 
clodronate. PhD Thesis, The University of Queensland; 2020.
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The following applies to the use of irrigants and me-
dicaments in root canal treatment:

Sodium hypochlorite (NaOCl)

•	 Concentrations of up to 6% are currently available in 
Australia.

•	 NaOCl has a pH of 12 or higher and is inactivated in 
contact with EDTA.

•	 NaOCl has broad spectrum antimicrobial action and 
can dissolve biofilms.

EDTA

•	 Following the use of EDTA, a subsequent rinse of 
NaOCl should be brief due to a potential erosive effect 
of NaOCl when used following a demineralising agent 
such as EDTA.

•	 EDTA is used as a neutral to slightly alkaline solution at 
a concentration of 15% or 17%; commercially available 
products in Australia may contain cetrimide.

•	 A 1-min rinse with 17% EDTA is sufficient to remove 
the smear layer.

Chlorhexidine (CHX)

•	 Allergic reactions have been reported.
•	 CHX poorly removes biofilm, has limited effective-

ness against Gram-negative organisms and no tissue-
dissolving ability.

•	 CHX is mostly used at a concentration of 2%.

Calcium hydroxide

•	 Ca(OH)2 may be used as a paste in multiple visit treatments.
•	 High pH has been implicated in canal disinfection and 

may aid in the dissolution of pulp remnants.
•	 Ca(OH)2 may cause nerve damage and tissue necrosis 

when extruded beyond the apex.

What not to do during irrigation

•	 Extrude NaOCl beyond the apex under pressure; extru-
sion can cause severe swelling and ecchymosis.

•	 Alternate NaOCl and EDTA irrigation cycles.

•	 Allow NaOCl to contact CHX, in which case a toxic 
brown-orange precipitate will form.

•	 Use local anaesthetic or other non-active irrigation 
solutions.

•	 Allow CHX and EDTA to come into contact, in which 
case a white precipitate will form.

FURTHER READING
Gulabivala K, Ng Y-L. Biofilm-associated infections in root canals: 

treatment and outcomes. In: de Chávez Paz LE, Sedgley CM, 
Kishen A, editors. The root canal biofilm. Heidelberg: Springer; 
2015. p. 191–258.

Haapasalo M, Shen Y, Wang Z, Gao Y. Irrigation in endodontics. Br 
Dent J. 2014;216:299–303.

Peters OA, Schönenberger K, Laib A. Effects of four Ni–Ti prepara-
tion techniques on root canal geometry assessed by micro com-
puted tomography. Int Endod J. 2001;34:221–30.

Ricucci D, Siqueira JF. Biofilms and apical periodontitis: study of 
prevalence and association with clinical and histopathologic 
findings. J Endod. 2010;36:1277–88.

Violich DR, Chandler NP. The smear layer in endodontics–a review. 
Int Endod J. 2010;43:2–15.

Zehnder M. Root canal irrigants. J Endod. 2006;32:389–98.

ROOT CANAL OBTURATION

Purpose

Root canal obturation aims to minimise space in the root 
canal system after the removal of canal contents. This 
reduces the ability for any remaining microorganisms to 
persist and has a positive role in the long-term outcome of 
endodontic treatment.

Rationale/Summary

Root canal obturation should, as completely as pos-
sible, fill the entire root canal system and provide a 
barrier that prevents nutrients, oral microorganisms 
and their by-products from reaching residual micro-
organisms and the periapical tissues. Typical obtura-
tion materials include gutta-percha (GP) and a sealer 
(cement). There are several techniques in clinical use 
that allow the placement of root canal filling materials 
to the working length, for example cold lateral com-
paction, vertical compaction and carrier-based obtura-
tion. All filling materials and techniques are associated 
with the potential for marginal penetration of oral 
microorganisms.
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      |  9GUIDELINES FOR NON-SURGICAL ROOT CANAL TREATMENT

Competence criteria/Quality standards

•	 Root canal system completely filled with obturation 
material.

•	 Void-free filling material contained within the confines 
of the root canal system.

•	 Use of techniques and materials appropriate for each 
case and clinician's skill level.

•	 Sound technical quality of root canal filling demon-
strated with radiographs that show all relevant details.

Considerations and clinical approach

The best obturation results are obtained when obtura-
tion terminates within 0–1 mm from WL and is well com-
pacted. Overfill is related to potential damage of sensitive 
tissue such as the inferior alveolar nerve. Filling of acces-
sory canals may occur but is not predictable. In the ab-
sence of a clinically applicable real-time method to assess 
the disinfection of the root canal space, it is the clinician's 
responsibility to ensure all canals have been located and 
disinfected to the appropriate length prior to obturation. 
The presence or persistence of symptoms and signs of dis-
ease should also be considered prior to final obturation.

Several root canal filling techniques have been de-
scribed; however, no technique is superior to another. The 
approach to filling the root canal system should be deter-
mined considering the root canal morphology, the skill 
of the operator and the available armamentarium. This 
process should whenever possible be considered prior to 
initiating the root canal treatment. Regardless of the tech-
nique used, the final fill should demonstrate no space be-
tween canal wall and the filling material and should be 
filled without voids to the predetermined working length. 
When considering the filling material, it is important 
for clinicians using GP cones as the filling material to be 
aware of the different tapers and the consequences to the 
fit and retention. The compaction of GP can be achieved 
using thermal or non-thermal compaction techniques. 
With the advent of engine-driven systems and their 
matching cones, there has been an increasing trend to 
use a single-cone technique. This technique considers the 
final root preparation to match the final file and hence the 
need for only a single matched cone. Care should be taken 
to complete single-cone obturation to the same clinical 
standards, for example regarding appropriate apical ter-
mination and sizing as is achieved with other obturation 
techniques, in particular in complex canal anatomies.

The role of the sealer is to fill minor spaces that cannot 
be filled with the core material. Recently, calcium silicate-
based sealers have complemented the use of single-cone 
techniques.

Certain conditions, such as open apices, ledges, trans-
portation of the canal or the proximity to anatomical 
structures, can make obturation difficult and pose a risk 
of extrusion of the filling material.

What not to do during root 
canal obturation

•	 Perform obturation if skill or armamentarium is not ap-
propriate for the case.

•	 Disregard concerns regarding complete disinfection of 
the root canal system.

•	 Fail to protect vulnerable structures such as the inferior 
alveolar nerve.

•	 Ignore root canal anatomy when deciding upon a spe-
cific obturation technique.

FURTHER READING
Caplan DJ, Cai J, Yin G, White A. Root canal filled versus non-root 

canal filled teeth: a retrospective comparison of survival times. 
J Public Health Dent. 2005;65:90–6.

DuLac KA, Nielsen CJ, Tomazic KJ, Ferillo PJ, Hatton JF. Comparison 
of the obturation of lateral canals by six techniques. J Endod. 
1999;25:376–80.

Quality Guidelines for Endodontic Treatment: Consensus Report 
of the European Society of Endodontology. Int Endod J. 
2006;39:921–30.

Gutierrez JH, Aguayo P. Apical foraminal openings in human teeth. 
Number and location. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 1995;79:769–77.

Schaeffer MA, White RR, Walton RE. Determining the optimal 
obturation length: a meta-analysis of literature. J Endod. 
2005;31:271–4.

Sjogren U, Hagglund B, Sundqvist G, Wing K. Factors affect-
ing the long-term results of endodontic treatment. J Endod. 
1990;16:498–504.

RESTORATION OF ROOT 
CANAL-TREATED TEETH

Purpose

The restoration of teeth after root canal treatment is 
essential to return a tooth to aesthetic and occlusal 
function and to prevent subsequent complications. A 
suitable restoration should be provided as soon as prac-
tically possible.

Rationale/Summary

Common causes of pulpal demise involve the de-
struction of dentine and enamel and loss of structural 

 17474477, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/aej.12848 by C

ochraneC
hina, W

iley O
nline L

ibrary on [25/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



10  |      PETERS et al.

integrity, which in turn make teeth more prone to en-
dodontic and restorative complications. The long-term 
patient- and clinician-measured outcomes of root canal-
treated teeth can be negatively affected by microbial (re)
contamination, tooth fracture, recurrent caries and peri-
odontal complications associated with a restoration of 
insufficient quality.

While an unsuccessful root canal treatment can be 
managed conservatively by retreatment, recurrent caries 
and tooth fracture are the most common causes of ex-
traction of endodontically treated teeth. Obviously, the 
latter should be prevented as it constitutes an undesirable 
outcome for the patient and the operator.

Competence criteria/Quality standards

•	 Prompt placement of a definitive restoration whenever 
feasible.

•	 Consideration of conservative restorations (e.g., onlays 
and direct overlays instead of full coverage crowns).

•	 Replacement of previous restorations as required based 
upon clinical and radiographic assessment.

Considerations and clinical approach

Common causes of pulp pathosis include caries, trau-
matic dental injuries, tooth wear loss and operative 
procedures. The identification of the aetiology of pul-
pal complications and the planning of a final restoration 
is crucial during the diagnosis and treatment planning 
stages. It should be reiterated that the clinical and ra-
diographic assessment of previous restorations is often 
insufficient to identify the cause of endodontic disease; 
therefore, the removal of restorations is recommended 
whenever feasible.

Restorative needs of the tooth in question and caries 
risk assessment should be part of the informed consent 
process and shared decision-making in endodontics. The 
type of final restoration should take into consideration 
several pre-operative and intra-operative factors. These 
include patient expectations (including costs and aesthet-
ics), tooth function and occlusion. The unnecessary sacri-
fice of coronal tissues should always be avoided. Effective 
removal from the pulp chamber space of materials poten-
tially causing discolouration or recontamination (e.g., root 
canal sealer, pulp remnants, and discoloured restorative 
materials) is mandatory, especially in aesthetically chal-
lenging cases. Anterior teeth often only require a direct 
restoration, whereas maxillary premolars and molars, spe-
cifically in cases of extensive loss of strategic tooth struc-
ture, benefit from receiving a suitable cuspal-coverage 

restoration. However, with intact marginal ridges and 
overall sufficient structure, a direct intra-coronal resto-
ration should be considered also for posterior teeth. In 
the presence of extensive loss of coronal tissues, an extra-
coronal restoration may also be required for anterior teeth. 
A case-by-case assessment is considered best practice 
(Figure 3).

Where possible onlays should be considered for pos-
terior teeth, in preference to full crowns to preserve the 
tooth structure, place margins in favourable supragingi-
val locations, optimise forces and allow options for future 
restorations. Occlusion and articulation should be consid-
ered when restoring root canal-treated teeth.

Timing for the provision of the final restoration should 
take into consideration several pre-operative and intra-
operative factors. These include patient expectations, 
tooth function and occlusion, preoperative diagnosis and 
the ability to clean and fill the canals in proximity to the 
radiographic apical terminus by the operator. Extensive 
tooth loss (e.g., caries) and damage to marginal ridges ren-
der teeth more prone to fracture, making prompt resto-
ration a necessity.

Overall, the provision of a definitive restoration as 
soon as practically possible is recommended. The timely 
provision of an adequate restoration for endodontically 
treated teeth is associated with positive clinician- and 
patient-measured outcomes, including the healing of 
apical periodontitis and tooth survival. An adequately 
restored tooth can be retreated, if necessary, however, a 
fractured previously root canal-treated tooth commonly 
presents several challenges for its retention and is lost 
often. When not able to clean and fill the root canal 
adequately and in the presence of apical periodontitis/
symptoms, a direct composite resin restoration could be 
placed as an interim restoration.

The provision of intracanal posts and/or the placement 
of core materials should be carried out with dental dam 
isolation. If an indirect post technique is opted for, an ad-
equate barrier using an appropriate material of choice to 
protect the root canal filling material is mandatory.

What not to do during the restoration of 
root canal-treated teeth

•	 Use a temporary material as a long-term restoration fol-
lowing the completion of root canal treatment.

•	 Delay a cuspal-coverage restoration for a root canal-
treated tooth deemed at risk of fracture.

•	 Retain potentially discolouring materials in the pulp 
chamber space of aesthetically relevant teeth.

•	 Expose root canal filling materials in the absence of ad-
equate isolation.
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FURTHER READING
Aquilino SA, Caplan DJ. Relationship between crown placement 

and the survival of endodontically treated teeth. J Prosthet 
Dent. 2002;87:256–63.

Chen SC, Chueh LH, Hsiao CK, Wu HP, Chiang CP. First untoward 
events and reasons for tooth extraction after nonsurgical end-
odontic treatment in Taiwan. J Endod. 2008;34:671–4.

De Backer H, van Maele G, Decock V, van den Berge L. Long-term 
survival of complete crowns, fixed dental prostheses, and canti-
lever fixed dental prostheses with posts and cores on root canal-
treated teeth. Int J Prosthodont. 2007;20:229–34.

Goldfein J, Speirs C, Finkelman M, Amato R. Rubber dam use 
during post placement influences the success of root canal-
treated teeth. J Endod. 2013;39:1481–4.

Jensen AL, Abbott PV, Castro Salgado J. Interim and temporary res-
toration of teeth during endodontic treatment. Aust Dent J. 
2007;52:S83–S99.

Kahler B. Present status and future directions – Managing disco-
loured teeth. Int Endod J. 2022;55(Suppl 4):922–50.

Ng YL, Mann V, Gulabivala K. Tooth survival following non-surgical 
root canal treatment: a systematic review of the literature. Int 
Endod J. 2010;43:171–89.

RECALL AND OUTCOME 
ASSESSMENT

Purpose

Regular clinical and radiographic assessment following 
root canal treatment is essential to assess whether the pro-
cedure has led to the expected outcomes.

F I G U R E  3   Clinical cases illustrating three different restorative treatment options for mandibular molar following root 
canal treatment: (A) direct composite resin overlay. (B) bonded ceramic onlay and (C) ceramic full crown restoration. 
Note: ideal contemporary access and preparations may preserve further pericervical dentine. Cases courtesy of Dr. Yoshi 
Shibata (Melbourne).
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Rationale/Summary

Root canal treatment, like any other surgical procedure, 
does not always achieve all the desired outcomes. In fact, 
there is a high frequency of incidental findings confirming 
the presence of apical periodontitis in root canal-treated 
teeth globally. Systematically scheduling recall appoint-
ments allows for the identification of those cases and sub-
sequently for shared decision-making between clinician 
and patient regarding the subsequent course of action.

Possible management options in the presence of dis-
ease include further monitoring, orthograde or retrograde 
retreatment and tooth extraction. The risks and benefits 
of these options should be discussed based on the best 
available evidence. Recall supports an understanding 
of treatment outcomes for the operator leading towards 
modification in the endodontic management of teeth.

Competence criteria/Quality standards

•	 Scheduling appropriate recalls following endodontic 
treatment.

•	 Follow-ups include clinical and appropriate radio-
graphic examinations.

•	 Findings and associated options discussed with the 
patient.

Considerations and clinical approach

Root canal treatment is associated with various patient-
 and clinician-measured outcomes, including the reso-
lution of symptoms, tooth survival and the presence of 
normal periapical radiographic findings. Optimal out-
comes are not necessarily attained in all cases and case 
conditions may change over time; therefore, adequate re-
call is necessary.

In the absence of prearranged review appointments, 
patients may request a recall only when patient-measured 
outcomes are not achieved, in the presence of symptoms. 
Nonetheless, clinician-measured outcomes require intra-
oral examination, radiographic examination and the use of 
special tests. If the tooth in question has been treated by dif-
ferent operators (e.g., referral to an endodontist), an assess-
ment of the provision of an adequate restoration is required. 
The recall schedule may vary depending on the pre-existing 
condition. A 6-month or 1-year recall with a radiographic 
examination is an option for follow-up; however, the sched-
ule may be adjusted according to the clinical condition.

Recall is also important for the operator as it allows one 
to estimate their own ‘success rate’ and understand what 
‘works in his/her hands’. Reported outcome rates are not 

necessarily transferable to each individual practice set-
ting. Recall allows the operator to identify needs for self-
directed long-life learning when required.

Recall appointments should be planned upon comple-
tion of the root canal treatment and is the responsibility of 
the operator that has provided the treatment. If an issue is 
identified, this should be discussed with the patient and 
subsequent management should be arranged.

Possible options include further recall or intervention, 
with the decision based on shared decision-making and 
informed consent.

Recall following traumatic dental injuries has been de-
scribed in the relevant Trauma Guidelines and are not the 
purpose of the present document.

What not to do in follow-up care

•	 Fail to organise recalls following the completion of root 
canal treatment.

•	 Use unsuitable radiograph(s) for comparison of treat-
ment outcome.

•	 Neglect to share decision-making and informed consent 
when the desired outcomes are not obtained.

•	 Fail to assess the treatment outcomes and modify future 
management, if required.

FURTHER READING
Molven O, Halse A, Fristad I, MacDonald-Jankowski D. Periapical 

changes following root-canal treatment observed 20-27 years 
postoperatively. Int Endod J. 2002;35:784–90.

Ng YL, Mann V, Gulabivala K. A prospective study of the factors af-
fecting outcomes of non-surgical root canal treatment: part 2: 
tooth survival. Int Endod J. 2011;44:610–25.

Salehrabi R, Rotstein I. Endodontic treatment outcomes in a large 
patient population in the USA: an epidemiological study. J 
Endod. 2004;30:846–50.

Tibúrcio-Machado CS, Michelon C, Zanatta FB, Gomes MS, 
Marin JA, Bier CA. The global prevalence of apical periodon-
titis: a systematic review and meta-analysis. Int Endod J. 
2021;54:712–35.

Torabinejad M, Corr R, Handysides R, Shabahang S. Outcomes of 
nonsurgical retreatment and endodontic surgery: a systematic 
review. J Endod. 2009;35:930–7.

Yu VS, Messer HH, Shen L, Yee R, Hsu CY. Lesion progression 
in post-treatment persistent endodontic lesions. J Endod. 
2012;38:1316–21.

CONCLUDING REMARKS

These guidelines have been created to establish treat-
ment standards in root canal treatment in Australia. They 
represent a consensus of expert opinion and are not con-
strued to replace the individual clinician's assessment 
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and decision in a given clinical case. It is hoped, however, 
that similar to existing guidelines in the United States and 
Europe, the codification of standards will inform practis-
ing clinicians and, in the end, improve the outcomes of 
clinical treatment.

DATE OF ISSUE

These Guidelines were finalised on the 8th August 2022 
and ratified by the ASE Education Subcommittee on the 
1st November 2023.

DATE OF REVIEW

These guidelines will be reviewed regularly. If a new doc-
ument is created, it will supersede this version

Version 1.0.
In addition to the reading lists included for each sub-

topic, the ASE Inc. supports the use of the following open 
access resources to guide dentists in their endodontic 
practice:

RESOURCES TO GUIDE PRACTICE
Duncan HF, Kirkevang LL, Peters OA, El-Karim I, Krastl G, Del 

Fabbro M. Treatment of pulpal and apical disease: the European 
Society of Endodontology (ESE) S3-level clinical practice guide-
line. Int Endod J. 2023;56:238–95.

American Association of Endodontists. Guide to Clinical 
Endodontics. 6th ed. Chicago, IL: AAE; 2024.

Peters OA, Seeberger GK. White paper on endodontic care. Geneva: 
FDI World Dental Federation; 2019.
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