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Abstract

European Society of Endodontology developed by:
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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). The statement is

based on the current scientific evidence, and provides
the clinician with evidence-based criteria on when to
use CBCT in Endodontics. Given the dynamic and
changing nature of research, development of new
devices and clinical practice relating to CBCT, this
Position Statement will be updated within 3 years, or
before that time should new evidence become
available.

Keywords: CBCT, endodontology, guidelines, radi-
ography.

Introduction

Radiography is an essential component of diagnosis
in dentistry, including Endodontics (Patel et al. 2009,
Faculty of General Dental Practitioners UK 2013).
However, conventional radiographic techniques,
regardless of whether they are film based or digital
have limitations. These include the two-dimensional
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nature of the images produced (Brynolf 1967, Velvart
et al. 2001), anatomical noise masking the area of
interest to varying degrees (Bender & Seltzer 1961,
Paurazas et al. 2000) and geometric distortion (Vande
Voorde & Bjorndahl 1969, Forsberg & Halse 1994).
Cone Beam Computed Tomography (CBCT) does
appear to overcome some of these limitations, and
does generate three-dimensional images.

Cone beam computed tomography

Currently, there are over 40 CBCT scanners on the
market (Horner K, 2013, Personal communication),
which differ with regard to their specifications, expo-
sure settings, effective dosages and image quality. The
diagnostic yield of different CBCT scanners is not nec-
essarily the same; therefore, the results of research on
a specific CBCT scanner(s) may not be transferable to
another CBCT scanner(s).
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Clinicians must have core knowledge of CBCT radi-
ography before requesting CBCT scans, and must regu-
larly update their knowledge (Brown et al. 2014). The
principles of radiation protection must be adhered to
(IRMER 2000, Holroyd & Gulson 2009, Patel & Horn-
er 2009). A CBCT scan should have a net benefit to
the management of a patient’s (suspected) endodontic
problem. A comprehensive discussion must take place
between the clinician and patient; only then is the
patient’s consent to undergo a CBCT procedure valid.

As with any ionizing radiation imaging device, the
radiation dose must be kept ‘as low as reasonably
achievable’ (ICRP 2007). Indeed, when considering
whether to use CBCT, there is a much greater respon-
sibility on clinicians to justify its use due to the
increased ionizing radiation. The size of the ‘field of
view’ (FOV) varies between CBCT scanners, from 3 to
4 cm up to 20 cm. Some CBCT scanners have a fixed
FOV; others have the option to change the FOV size
to suit the clinical situation. Only a limited FOV is
suitable for endodontic purposes as it limits the area
being irradiated to only the region of interest (SEDEN-
TEXCT 2012, Brown et al. 2014). By doing so, the
effective dose to the patient is reduced, and the recon-
structed images produced have typically a higher spa-
tial resolution than larger FOV scans (Pauwels et al.
2012). Whenever possible, the mA and exposure
times should also be reduced (SEDENTEXCT 2012).

All equipment must be maintained correctly, and
individuals involved in the patient journey must be
trained correctly and, where appropriate, dose levels
monitored (Brown et al. 2014). A robust quality
assurance programme including appointing a suitably
qualified Radiation Protection Advisor is mandatory
before and after a CBCT scanner has been installed
(IRR 1999, IRMER 2000, Holroyd & Gulson 2009).
Due to the higher levels of scattered radiation, risk
assessment for the need of personal dosimetry devices
for staff involved in taking CBCT scans should be
carried out before installation of CBCT scanners
(Holroyd & Gulson 2010).

Assessment of images

The entire volume of data must be assessed and
reported on. This would normally be completed by
the clinician who has prescribed the scan, or the
practitioner who has taken the scan; however, it is
essential to refer the CBCT image data to a competent
person if the interpretation of the scan is beyond the
competence of the clinician who has prescribed and/
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or taken the scan (SEDENTEXCT 2012). This would
normally be a maxillofacial radiologist; however,
national guidelines for the evaluation of CBCT images
must be followed.

Criteria for use of CBCT in endodontics

A CBCT scan may only be considered after a
comprehensive clinical examination has been carried
out, and appropriate conventional radiographs have
been taken and assessed (Patel 2009, SEDENTEXCT
2012). As with any device emitting ionizing radia-
tion, the benefits of the CBCT scan must outweigh the
risks (ICRP 2007). This is particularly important in
children and adolescents who are more radiosensitive
to the potential effects of ionizing radiation (Theodo-
rakou et al. 2012). The ALARA principle (“as low as
reasonable achievable”) has to be considered in all
cases.

A request for a CBCT scan should only be consid-
ered if the additional information from reconstructed
three-dimensional images will potentially aid formu-
lating a diagnosis and/or enhance the management
of a tooth with an endodontic problem(s).

Cone Beam Computed Tomography with a limited
FOV may be considered in the following situations:

e Diagnosis of radiographic signs of periapical patho-
sis when there are contradictory (nonspecific)
signs and/or symptoms;

e Confirmation of nonodontogenic causes of
pathosis;

e Assessment and/or management of complex den-
to-alveolar trauma, such as severe luxation inju-
ries, suspected fracture of the overlying alveolar
complex and horizontal root fractures, which may
not be readily evaluated with conventional radio-
graphic views;

e Appreciation of extremely complex root canal sys-
tems prior to endodontic management (for exam-
ple, class III & IV dens invaginatus);

e Assessment of extremely complex root canal anat-
omy in teeth treatment planned for nonsurgical
endodontic re-treatment;

e Assessment of endodontic treatment complications
(for examples, [post] perforations) for treatment
planning purposes when existing conventional
radiographic views have yielded insufficient infor-
mation;

e Assessment and/or management of root resorp-
tion, which clinically appears to be potentially
amenable to treatment;
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e Pre-surgical assessment prior to complex periradic-
ular surgery (for example posterior teeth).

Conclusion

The guidelines contained in this ESE Position State-
ment are designed to aid clinicians who are contem-
plating using, or are already users of CBCT. It cannot
be over-emphasized that every image involving ioniz-
ing radiation, including CBCT, must be justified and
optimized. A record of the justification process must
be maintained.

Dental undergraduate and endodontic postgraduate
programmes should incorporate the justification and
interpretation of CBCT images into their curriculum.
There is also a need for robust continuing education
in CBCT (Brown et al. 2014).

Disclaimer

The European Society of Endodontology and the
authors deny any conflict of interest related to this
ESE Position Statement.
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