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Abstract
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This Position Statement represents a consensus of an

expert committee convened by the European Society

of Endodontology (ESE) on the use of Cone Beam

Computed Tomography (CBCT) in Endodontics. This

paper is an update of the ESE CBCT position state-

ment which was published in 2014 (European Society

of Endodontology 2014, https://doi.org/10.1111/iej.

12267). Recent review articles provide more detailed

background information and the basis for this posi-

tion statement. It is intended that this position state-

ment will be updated at least every 4-5 years to keep

abreast of relevant research. The aim of this paper is

to provide clinicians with evidence-based guidance on

the application of CBCT in Endodontics. Since 2014,

there has been an increase in the number of clinical

studies confirming the positive impact of CBCT on

treatment planning, decision-making when reviewing

cases and reduced practitioner stress levels.
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Introduction

Radiography is an integral component of Endodontics;

however, it is well established that conventional

radiographic techniques have limitations. These

include anatomical noise (Bender & Seltzer 1961), the

two-dimensional nature of the images produced (Bry-

nolf 1967) and various degrees of geometric distor-

tion (Forsberg & Halse 1994), which may impede the

accurate detection of periapical lesions confined to

cancellous bone (Abella et al. 2014, 2015, Davis et al.

2016).

CBCT largely overcomes these limitations, and

although providing lower spatial resolution than peri-

apical radiographs, this is compensated for by demon-

stration of structures in all three dimensions. This has

resulted in a steady increase in the use of CBCT in

Endodontics (Setzer et al. 2017), which is reflected in

position statements from a number of professional

organizations (European Society of Endodontology
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2014, American Association of Endodontists/Ameri-

can Academy of Oral & Maxillofacial Radiology

2015).

Cone beam computed tomography

The potential benefits of CBCT over conventional

imaging must outweigh the mostly higher levels of

radiation exposure (Wenzel 2014). Radiation dose

varies greatly for commercially available CBCT units

and is influenced further by the investigation parame-

ters chosen. It is essential and enshrined in both UK

and European legislation, to comply with the ALARA

principle (as low as reasonably achievable); a record

of the justification process must be maintained and,

as with conventional radiographs, informed consent

must be obtained from the patient. CBCT should be

considered on a case-by-case basis where lower dose

conventional radiography does not provide adequate

diagnostic information.

As part of this justification process, only high reso-

lution, small FOV (i.e. <5 cm) is applicable in

Endodontics, thus minimizing the effective dose, as

well as improving spatial resolution. The availability

and correct use of scout views facilitate accurate posi-

tioning of the FOV over the region of interest. Each

CBCT examination should be tailored to the individual

patient (for example, anatomy and restorations) and

the specific diagnostic needs by adjusting the exposure

parameters (e.g. mA, kVp, voxel size, exposure time

and number of basis images). There are several stud-

ies which have shown that adjusting the exposure

parameters (resulting in a lower effective dose) away

from the manufacturer’s default settings can produce

diagnostically acceptable images even when resolu-

tion is diminished (Durack et al. 2011, Al-Nuaimi

et al. 2016). Risk assessment for the need of personal

dosimetry devices for staff involved in taking CBCT

examinations should be carried out before installation

of CBCT devices (Health Protection Agency 2010).

The image quality and therefore diagnostic yield of

different CBCT scanners vary; therefore, the results of

CBCT research tends to be device(s) specific and is not

necessarily transferable to other CBCT devices. The

presence of artefacts in images must be acknowledged

as another relevant factor decreasing CBCT diagnostic

image quality and diagnostic yield (Schulze et al.

2011, Queiroz et al. 2018), especially in the presence

of highly radiopaque objects, such as posts, metal

restorations, gutta-percha, and root-end filling

materials (Chavda et al. 2014). In order to

reduce motion artefacts, stable patient positioning is

mandatory.

Education

Two levels of training are recommended by the Euro-

pean Academy of DentoMaxilloFacial Radiology

(Brown et al. 2014); level 1 training (core course) to

be undertaken by those prescribing CBCT examina-

tions and those involved in the acquisition of CBCT

imaging, and level 2 training (advanced training) for

those interpreting on CBCT image volumes and offer-

ing a CBCT imaging and reporting service.

Assessment of images

The entire volume of data must be assessed systemi-

cally in all three planes and reported on by the clini-

cian who has prescribed the examination. In some

cases, for example, where there is ambiguity or a sec-

ond opinion is required, the CBCT image data, accom-

panied by relevant clinical information, should be

referred for independent reporting by a Maxillofacial

Radiologist (SEDENTEXCT 2012). All clinically rele-

vant, as well as incidental findings, should be

reported. An understanding of the impact of artefacts

on quality and interpretation of CBCT images must be

appreciated.

Criteria for use of CBCT in Endodontics

A CBCT examination should only be considered after

a detailed clinical examination, including conven-

tional radiographs, has been performed (Kruse et al.

2015, Patel et al. 2019a). The potential benefits as

well as potential risks must be discussed with the

patient beforehand. Even though the effective dose is

relatively low, CBCT must be used judiciously. This is

especially relevant in children and adolescents who

are more sensitive to the potential effects of ionizing

radiation (Theodorakou et al. 2012) and dose reduc-

tion measures should be considered.

In those cases in which lower dose conventional

radiography does not provide sufficient information

for confident diagnosis a small FOV CBCT examina-

tion should be considered if the additional information

from reconstructed three-dimensional images is likely

to aid diagnosis and treatment planning and/or

enhance clinical management (Ee et al. 2014,
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Rodr�ıguez et al. 2017a,b, Patel et al. 2019b), exam-

ples include the following:

• detection of radiographic signs of periapical patho-

sis when the signs and/or symptoms are non-

specific and plain film imaging is inconclusive;

• assessment and/or management of dento-alveolar

trauma, which may not be fully appreciated with

conventional radiographs;

• appreciation of anatomically complex root canal

systems prior to endodontic management (e.g dens

invaginatus);

• nonsurgical re-treatment of cases with possible

untreated canals and/or previous treatment com-

plications (e.g. perforations);

• assessment and/or management of root resorption,

which clinically appears to be potentially amen-

able to treatment;

• presurgical assessment prior to complex periradic-

ular surgery (e.g. large periapical lesions in poste-

rior teeth, and the evaluation of their proximity to

adjacent relevant anatomical structures);

• identification of the spatial location of extensively

obliterated canals, also taking into account the

possibilities of guided endodontics;

• detection of periradicular bone (secondary)

changes indicative of root fractures, when clinical

examination and conventional imaging modalities

are not conclusive.

Conclusion

The aim of this position statement is to assist clini-

cians who are considering using CBCT. It is essential

that every image is justified, optimized and reported

on. CBCT imaging has become an essential tool for

the diagnosis and/or management of Endodontic

problems requiring 3 dimensional imaging; however,

it must be used cautiously.

All clinicians using CBCT must have the appropri-

ate and accredited training.

Dental undergraduate and endodontic postgraduate

programmes should incorporate CBCT-related educa-

tion into their curricula, such as the mode of opera-

tion, justification, interpretation and reporting of

CBCT images (Rabiee et al. 2018).

References

Abella F, Patel S, Dur�an-Sindreu F, Mercad�e M, Bueno R,

Roig M (2014) An evaluation of the periapical status of

teeth with necrotic pulps using periapical radiography and

cone-beam computed tomography. International Endodontic

Journal 47, 387–96.

Abella F, Teixido LM, Patel S, Sosa F, Duran-Sindrau F, Roig

M (2015) Cone-beam computed tomography analysis of

the root canal morphology of maxillary first and second

premolars in a Spanish population. Journal of Endodontics

41, 1241–7.

Al-Nuaimi N, Patel S, Foschi F, Mannocci F (2016) The detec-

tion of simulated periapical lesions in human dry mandibles

with cone-beam computed tomography: a dose reduction

study. International Endodontic Journal 49, 1095–104.

American Association of Endodontists/American Academy of

Oral & Maxillofacial Radiology (2015) Use of cone beam

computed tomography in endodontics 2015 update.

Bender IB, Seltzer S (1961) Roentgenographic and direct

observation of experimental lesions in bone: I. Journal of

the American Dental Association 62, 152–60.

Brown J, Jacobs R, Levring J€aghagen E (2014) European

academy of dentomaxillofacial radiology. basic training

requirements for the use of dental CBCT by dentists: a

position paper prepared by the European academy of den-

tomaxillofacial radiology. Dentomaxillofacial Radiology 43,

20130291.

Brynolf I (1967) A histological and roentenological study of

the periapical region of human upper incisors. Odontologisk

Revy 18.

Chavda R, Mannocci F, Andiappan M, Patel S (2014) Com-

paring the in vivo diagnostic accuracy of digital periapical

radiography with cone-beam computed tomography for

the detection of vertical root fracture. Journal of Endodon-

tics 40, 1524–9.

Davies A, Patel S, Foschi F, Andiappan M, Mitchell P, Man-

nocci F (2016) The detection of periapical pathoses using

digital periapical radiography and cone beam computed

tomography in endodontically retreated teeth-part 2: a 1-

year post-treatment follow-up. International Endodontic

Journal 49, 623–35.

Durack C, Patel S, Davies J, Wilson R, Mannocci F (2011)

Diagnostic accuracy of small volume cone beam computed

tomography and intraoral periapical radiography for the

detection of simulated external inflammatory root resorp-

tion. International Endodontic Journal 44, 136–47.

Ee J, Fayad M, Johnson B (2014) Comparison of endodontic

diagnosis and treatment planning decisions using cone-

beam volumetric tomography versus periapical radiogra-

phy. Journal of Endodontics 40, 910–6.

European Society of Endodontology (2014) European society

of endodontology position statement: the use of CBCT in

endodontics. International Endodontic Journal 47, 502–4.

Forsberg J, Halse A (1994) Radiographic simulation of a

periapical lesion comparing the paralleling and the bisect-

ing-angle techniques. International Endodontic Journal 27,

133–8.

Health Protection Agency (2010) Guidance on the safe use of

dental cone beam CT HPA-CRCE-010 prepared by the HPA

ESE ESE position statement on CBCT

International Endodontic Journal© 2019 International Endodontic Journal. Published by John Wiley & Sons Ltd 3



working party on dental cone beam CT equipment. Chilton:

Health Protection Agency.

Kruse C, Spin-Neto R, Wenzel A, Kirkevang LL (2015) Cone

beam computed tomography and periapical lesions: a system-

atic review analysing studies on diagnostic efficacy by a hier-

archical model. International Endodontic Journal 48, 815–28.

Patel S, Brown J, Pimentel T, Kelly RD, Abella F, Durack C

(2019a) Cone beam computed tomography in endodon-

tics-a review of the literature. International Endodontic Jour-

nal 52, 1138–52.

Patel S, Patel R, Foschi F, Mannocci F (2019b) The impact of

different diagnostic imaging modalities on the evaluation of

root canal anatomy and endodontic residents’ stress levels:

a clinical study. Journal of Endodontics 45, 406–13.

Queiroz PM, Oliveira ML, Groppo FC, Haiter-Neto F, Freitas

DQ (2018) Evaluation of metal artefact reduction in cone-

beam computed tomography images of different dental

materials. Clinical Oral Investigations 22, 419–23.

Rabiee H, McDonald NJ, Jacobs R, Aminlari A, Inglehart MR

(2018) Endodontics program directors’, residents’, and

endodontists’ considerations about CBCT-related graduate

education. Journal of Dental Education 9, 989–99.

Rodr�ıguez G, Patel S, Dur�an-Sindreu F, Roig M, Abella F

(2017a) Influence of cone-beam computed tomography in

clinical decision making among specialists. Journal of

Endodontics 43, 194–9.

Rodr�ıguez G, Patel S, Dur�an-Sindreu F, Roig M, Abella F

(2017b) Influence of cone-beam computed tomography on

endodontic retreatment strategies among general dental

practitioners and endodontists. Journal of Endodontics 43,

1433–7.

Schulze R, Heil U, Gross D, et al (2011) Artefacts in CBCT: a

review. Dentomaxillofacial Radiology. 40, 265–73.

SEDENTEXCT (2012) Radiation protection: cone beam for

dental and maxillofacial radiology. Evidence Based Guideli-

nes (v2.0 Final) www.sedentexct.eu/files/guidelines_final.

pdf

Setzer FC, Hinckley N, Kohli MR, Karabucak B (2017) A

Survey of cone-beam computed tomographic use among

endodontic practitioners in the United States. Journal of

Endodontics 43, 699–704.

Theodorakou C, Walker A, Horner K, Pauwels R, Bogaerts

R, Jacobs R; The SEDENTEXCT Project Consortium (2012)

Estimation of paediatric organ and effective doses from

dental cone beam CT using anthropomorphic phantoms.

The British Journal of Radiology 85, 153–60.

Wenzel A (2014) Radiographic display of carious lesions and

cavitation in approximal surfaces: advantages and draw-

backs of conventional and advanced modalities. Acta Odon-

tologica Scandinavica 72, 251–64.

ESE position statement on CBCT ESE

© 2019 International Endodontic Journal. Published by John Wiley & Sons LtdInternational Endodontic Journal4

http://www.sedentexct.eu/files/guidelines_final.pdf
http://www.sedentexct.eu/files/guidelines_final.pdf

