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SUMMARY /ORTHODONTIC

Diagnostic accuracy studies needed for cone beam

computed tomography

Abstracted from
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Questions: What is the efficacy of cone beam
computed tomography (CBCT) in the diagnosis
of impacted teeth and associated features?

Data sources Medline, Embase, CENTRAL and the reference lists of
identified studies.
Study selection  Studies had to describe diagnostic accuracy efficacy,
diagnostic thinking efficacy, therapeutic efficacy or any combination

for CBCT in the diagnosis of impacted teeth or of important features
associated with impactions. Criteria for the diagnosis had to be described
in detail or referenced. For studies elucidating only observer performance,
the analysis had to be based on a minimum of two observers.

Data extraction and synthesis  Data were extracted with the aid of
protocol based on critical appraisal of diagnostic studies. Two authors
independently assessed the quality and internal validity of studies using

the QUADAS tool, with disagreements being resolved by discussion. The
results were described narratively as meta-analyses could not be conducted.
Results The search yielded 96 titles, of which seven were included.
There was only limited evidence for diagnostic efficacy expressed as
sensitivity, specificity and predictive values. Only two studies compared
CBCT and panoramic radiographs with a valid reference method and
presented the results in terms of percentage of correct diagnoses.
Conclusions  There is a need for diagnostic accuracy studies on CBCT
where accepted methodological criteria for diagnostic thinking, efficacy

and therapeutic efficacy are incorporated.

Commentary

This systematic review is timely as there are approximately 5,000
CBCT machines in the USA and the number is increasing. Concern
about the orthodontic use of CBCT has been expressed: ‘while there
may be clinical situations where a CBCT radiograph may be of value,
the use of such technology is not routinely required for orthodon-
tic radiography (American Association of Orthodontists Resolution
26-10H, 2010)’.2 In other specialties, such as endodontics, guide-
lines are emerging,® but the critical question is if we have sufficient
research of high enough quality to create guidelines. Guerro et al.’s
review provides important information on the availability of high
quality evidence regarding CBCT and impacted teeth.

The review is well written with a good overview of the prevalence of
tooth impactions in different populations. The Material and Methods
section is an excellent introduction to performing a systematic review,
with sufficient detail and examples that general dentists in study clubs

could replicate the technique with occasional guidance from an external
consultant. The results indicate that a significant problem exists in the
lack of good quality reports to create valid guidelines for the use of CBCT
and impactions. However, this information is important as it will alert
readers to be cautious when evaluating claims for the benefits of using
CBCT. Although the review is limited to impactions it probably indicates
the situation for other specialties. The new high resolution CBCT imag-
es with voxel sizes of 0.08 mm to 0.15mm are providing good detail of
periodontal ligament spaces. As a practising maxillofacial radiologist the
problem is interpreting this new information since there are no answers
to questions such as '"How do normal periodontal ligament spaces vary
between the cervical and apical regions and from tooth to tooth?’

The review may also encourage dentists to question what are the risks
and benefits of using CBCT compared to conventional radiography.
In order to do this clinicians should know that the majority of practi-
tioners in the USA still use round collimators and D speed film which
produces a dose equivalent of 47 days of background radiation for 20
intraoral exposures.* Some of the newer CBCT machines produce doses
between 3 to 10 days, considerably lower than a full mouth series. This
may lead dentists to think that perhaps we can substitute CBCTs for
intraoral radiographs. However, initial work seems to suggest that at
this time CBCT is not a replacement for bitewing detection of caries.®

Practice points

¢ Studies are needed that meet methodological standards for
diagnostic efficacy of CBCT in the diagnosis of impacted teeth

e Guidelines are needed for the use of CBCT in other clinical areas

¢ |t will be some time before evidence is available to develop guidelines.
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