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Clinical Guidelines

O0Systematically de
statements to assist practitioner
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(Field and Lohr 1990)
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Systematic Review Process

Structured process involving several
steps:
1. Well formulated question
2. Comprehensive data search

3. Unbiased selection and abstraction
process

4. Validity assessment of papers
5. Synthesis of data
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Evidence Based Practice
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Why are guidelines needed?
Making the best use

of clinical radiology
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one In which the result 1
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Inform clinical

management and/or add
confidence to the
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SIXTH EDITION

The Royal College
of Radiologists

London
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Justification

RADIATION
PROTECTION

Y

B

on radiation protection in dental radiology

The safe use of radiographs
in dental practice

Issue No 136

SEDENTEX

Relates to Council Directive
97/43/Euratom

Scope and definition of
justification greatly expanded
In the Directive 97/43/ Euratom
of 3rd June 1997

Justification forms the basis of
all EU documents relating to
the use of ionising radiation
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International Workshop on Justification of Medical Exposure i
Diagnostic Imaging, Brussels, Belgium, 2-4 September 2009

Albert Borschette Conference Centre(CCAB)
36. rue Froissart, Brussels, Belgium

T the Internati

Ol t Il s probable that there
problems in radiological practice in the developing
world. In the West , recent studies indicate that > 20% of
examinations may not be appropriate; this can be as high
as 45% in special cases , and up to 75% for specific
techni gueso
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JUSTIFICATION

justified and

that the patient
from the x-ray

s prior to clinical
R be justified
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Why Referral Criteria?

A CBCT equipment was being used in
clinical practice without the benefit of
referral criteria initially

A Local referral criteria were adonted in
SOl

A Co
CB

A PriCTiy giver o aerve reierrar criteria

the use of
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Consensus Guidelines of the European Academy of
Dental and Maxillofacial Radiology

GUIDANCE ON THE SAFE USE OF DENTAL CONE BEAM CT (COMPUTED TOMOGRAPHY) EQUIPMENT

APPENDIX E

EADMFR Basic Principles for Use of Dental CBCT
Sections Relevant to Referral/Justification

RADIATION
PROTECTION:

CONE BEAM CT FOR
DENTAL AND
MAXILLOFACIAL
RADIOLOGY

The following text is extracted from the Basic Principles for Use of Dental
Cone Beam CT: Consensus Guidelines of the European Academy of Dental

and Maxillofacial Radiology (EADMFR)

This is an abridged form of the Basic Principles, which together with the Provisional
Guidelines, are intended to provide interim guidance on referral criteria relevant to
dental CBCT examinations. For more detailed information on this subject readers are
strongly recommended to refer to the full version of the Provisional Guidelines which are
available for free download from the homepage of the SEDENTEXCT website (see
http://www.sedentexct ew/).

Summary of SEDENTEXCT Basic Principles relevant to Referral/Justification
Dental CBCT examinations must not be carried out unless a history and clis
examination have b

Dental CBCT examinations must be justified for each patient to demonstrate that

the benefits outweigh the risks

Dental CBCT examinations should potentially add new information to aid the
tient's man

Dental CBCT should not be repeated ‘routinely’ on a patient without a new

risk/benefit assessment having been performed

Provisional guidelines

When accepting referral
dentist must

2009
(v1.1 May 2009)

Dental CBCT should only be used when the question for which imaging is required
cannot be answered adequately by lower dose conventional (traditional)
radiography
Where it is likely that evaluation of soft tissues will be required as part of the
patient's radiological asse 1, the approp

or MR, rather than dental CBCT

In view of the rapidly developing nature of this imaging modality, readers are further
advised to consult their RPA or MPE regarding the latest available guidance when
drafting guidelines on referral criteria for CBCT examinations, as part of their IRMER
procedures (see sections 3.2 to 3.4). Note that the third edition of the FGDP (UK)
Selection Criteria for Dental Radiology is expected to be available in late 2010, and the
Provisional Guidelines will be updated by April 2011

‘“uu,nmn
1L

REPORT

Basic principles for use of dental cone beam computed
tomography: consensus guidelines of the European Academy of
Dental and Maxillofacial Radiology

K H ' M Islam?, L Flygare®, K Tsiklakis* and E Whaites®
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3.3: The “Basic Principles”

CBCT examinations must not be carried out unless a history and clinical examination have
been performed

CBCT examinations must be justified for each patient to demonstrate that the benefits
outweigh the risks

| 3 | CBCT examinations should potentially add new information to aid the patient's management

CBCT should not be repeated 'routinely' on a patient without a new risk/benefit assessment

having been performed

When accepting referrais from other dentists for CBCT examinations, the referring dentist

must supply sufficient clinical information (results of a history and examination) to allow the

CBCT Practitioner to perform the Justification process

CBCT should only be used when the question for which imaging is required cannot be
quately by lower dose conventional (traditional) radiograp

Where it Is likely that evaluation of soft tissues will be required as part of the patient's
radiological assessment, the appropriate imaging should be conventional medical CT or MR,
rather than CBCT

CBCT equipment should offer a choice of volume sizes and examinations must use the
smallest that is compatible with the clinical situation if this provides less radiation dose to the

All new installations of CBCT equipment should undergo a critical examination and detailed
acceptance tests before use to ensure that radiation protection for staff, members of the
public and patient are optimal
CBCT equipment should undergo regular routine tests to ensure that radiation protection, for
both practice/facility users and patients, has not significantly deteriorated
For staff protection from CBCT equipment, the guidelines detailed in Section 6 of the
European Commission document ‘Radiation Protection 136. European Guidelines on
Radiation Protection in Dental Radiology’ should be followed
All those involved with CBCT must have received adequate theoretical and practical training
for the purpose of radiological practices and relevant competence in radiation protection
Continuing education and training after qualification are required, particularly when new
equipment or techniques are adopted
Dentists responsible for CBCT facilities who have not previously received ‘adequate
theoretical and practical training’ should undergo a period of additional theoretical and
practical training that has been validated by an academic institution (University or
equivalent). Where national specialist qualifications in DMFR exist, the design and delivery
of CBCT training programmes should involve a DMF Radiologist
For dento-alveolar CBCT images of the teeth, their supporting structures, the mandible and
the maxilla up to the floor of the nose (eg 8cm x Bem or smaller fields of view), clinical
evaluation (radiological report’) should be made by a specially trained DMF Radiologist or,
where this is impracticable, an adequate general dental practitioner
For non-dento-alveolar small fields of view (e.g. temporal bone) and all craniofacial CBCT
images (fields of view extending beyond the teeth, their supporting structures, the mandible,
including the TMJ, and the maxilla up to the floor of the nose), clinical evaluation
(radiofogical report’) should be made by a specially trained DMF Radiologist or by a Clinical
ist (Medical Radiologist)
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AIMS and OBJECTIVES

A To collect and analyse relevant published
material and any published guidelines relating
to cone beam computed tomography

A To develop evidence based guidelines on the
use of CBCT In dentistry including referral
criteria, quality assurance guidelines and
optimisation strategies
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Methodology

A Methodology was previously detailed in
the Interim Guidelines

A Published guidelines on CBCT obtained
for France , Denmark, Germany and
Norway and reviewed by the Panel
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Grading Systems used for levels of
evidence

At least one meta analysis, systematic review, or RCT rated as 1++,
and directly applicable to the target population; or a systematic
review of RCTs or a body of evidence consisting principally of studies
rated as 1+, directly applicable to the target population and
demonstrating overall consistency of results

A body of evidence including studies rated as 2++, directly applicable
to the target population, and demonstrating overall consistency of
results; or extrapolated evidence from studies rated as 1++ or 1+

A body of evidence including studies rated as 2++, directly applicable
to the target population, and demonstrating overall consistency of
results; or extrapolated evidence from studies rated as 2++

Evidence level 3 or 4; or extrapolated evidence from studies rated as
2+

Good practice ( based on clinical expertise of the guideline group)




Adaptation of PRISMA 2009 Flow Diagram

Records identified/screened
through database searching
(n=583 )

Identification

Screening

Records excluded
(n=144)

Articles coded for further
assessment
(n=439)

Studies coded as Studies coded as Studies coded as Studies coded as
Dose and Risk Equipment Quality CBCT Uses
[n=19) Factors (n=15) (n>250)
(n=18)

Included

Diagnostic accuracy Measurement accuracy Excluded as not relevant
(n=36) (n=50) (n=3)
Caries (n=7) Observer study
Periodontal assessment (n=2) (n=11)
Periapical disease (n=4) Therapeutic efficacy
Endodontics {n=4) (n=4)
Dental trauma (n=7)
Localized application
developing dentition (n=1)
Surgical applications fn=11)

Note: some studies coded under more than one category. None coded under staff
protection or ecenomic evaluation
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(wall Safety and Efficacy of a New and
Emerging Dental X-ray Modality
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http://www.sedentexct.eu/

Diagnostic Accuracy

Hierarchical model proposed by Fryback and
Thornbury, 1991

A Technical efficacy
A Diagnostic accuracy efficacy

A Diagnostic thinking efficacy
A Therapeutic efficacy
A Patient outcome efficacy

A Societal efficacy
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Restoring the dentition

Clinical applications  ACaries detection
Meeriodontology

Meriapical pathosis and endodontics

ASurgical applications

RADIATION Exodontia
PROTECTION: .
CONE BEAM CT FOR Amplant Dentistry
DENTAL AND MBony Pathoses
MAXILLOFACIAL

RADIOLOGY A

AOrthognathic Surgery

The developing jaws and

dentition

Ampacted teeth

KCleft palate

A Routineodo orthodont
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Recommendations of the
Systematic Literature Review
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Restorlng the dentition

A Carles detectlon

Aeriodontology

Meriapical pathosis
and endodontics

Amplantology
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Caries detection: Approximal

Studies included used a valid reference . '

(index) standard g
B

Seven studies of proximal caries: Tsuchida

et al.,2007; Haiter-Neto et al.,2007; Young et al.,2009; Q

Qu et al., 2010; Kayipmaz et al., 2010; Senel et al.,

2010; Zhang et al., 2011).

|l n five o0in vitrod6 studi®©s with RO

analysis, no differences between CBCT
and intraoral radiography

1qq
Two other studies (Haiter-Neto et al.,2008; ﬂ

Young et al.,2009) found higher sensitivity
for detection of proximal dentine caries with
small volume CBCT

G

Images from Tsuchida et al (2007) Oral
Surg 2007; 104:412-416
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Caries detection:
Occlusal

Three studies: Haiter-Neto et al.,2008; Young et ? | ’
al., 2009;Kayipmaz et al., 2010. L’ ‘

Each showed increased sensitivity for
occlusal caries compared with
conventional radiography

Some loss of specificity (Young et al.,

2009)
For occlusal caries, depth correlates better
than intraoral radiography in vitro. /_ﬂ"ﬁf\,,\
In vivo, metallic restorations will degrade o :
image and reduce diagnostic accuracy [‘, en
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Caries detection
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Periodontal diagnosis

and Noujeim et al., 2009)
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Periodontal diagnosis
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Periapical diagnosis

Properly validated in vivo studies
Impossible due to lack of atrue
reference standard

More recent studies have shown
that CBCT identifies more
periapical defects following
apiceptomy than conventional
Imaging

Four studies eligible for the

systematic review: Stavropoulos and
Wenzel, 2007; de Paulai Silva et al., 2009; Patel
et al., 2009; Soj ur et al. 2009).
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Periapical diagnhosis







Endodontics

No study satisfied inclusion
criteria for systematic review

One study (Blattner et al., 2010)
provided data to allow it to be
formally reviewed finding that
sensitivity for MB2 canals was 77%

Due to a paucity of information
regarding diagnc
the Panel could 1
general use for t
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Surgical Endodontic Treatment

Limited literature

Use of CBCT as part of planning

and performing surgical procedures » o
seems capable of justification on k il
empirical grounds
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Majority of studies laboratory based

Blijile
cond
litera
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Endodontic applications of CBCT

Differentiation of pathosis from normal anatomy Cotton et al, 2007
Relationships with important anatomical structures Cotton et al, 2007
Aiding management of dens invaginatus and John, 2008

aberrant pulpal anatomy Siraci et al, 2006
External resorption Maini et al, 2008
Cohenca et al, 2007
Walter et al, 2008
Patel et al, 2007

Patel & Dawood, 2007
Internal resorption Cotton et al, 2007
Lateral root perforation by a post Young 2007
Accessory canal identification Cotton et al, 2007
Nair et al, 2007

Patel & Dawood, 2007
Surgical management of fractured instrument Tsurumachi et al, 2007
Aiding surgical endodontic planning Patel et al, 2007

Patel & Dawood 2007
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Dental Trauma

advantage (Wenzel et al., 2009; Hassan et al.
2010; Kamboroglu et al., 2010; Melo et al.,2010)
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Application of CBCT for Reference
dento-alveolar trauma

Root fractures Terakado et al 2000
Cohenca et al 2007a
Cotton et al 2007
Nair et al, 2007

Patel & Dawood 2007
Melo et al. 2010
Cohenca et al 2007a
_ Patel et al 2007
Avulsion Walter & Krastl 2008
Root resorption as a post-trauma Cohenca et al 2007b

complication Walter et al, 2008

Luxation injuries
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Exodontia
Large number of studies

Conclusions are that CBCT
offers advantages for the
surgeon in showing the
anatomical position of
mandibular third molars were
there is a close relationship to
the ID canal.
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