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Clinical Guidelines

óSystematically developed 

statements to assist practitioner 

and patient decisions about 

appropriate healthcare for 

specific clinical circumstancesô

(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

4

Implement findings

Formulate 

answerable 

question

Find evidence

Evaluate 

performance

Appraise 

for validity 

and 

usefulness

Clinical 

decision

Information 

need

Further research 

required

systematic reviews



Workshop on dental Cone Beam CTSEDENTEXCT

Why are guidelines needed?

ñA useful investigation is 

one in which the result ï

positive or negative ïwill 

inform clinical 

management and/or add 

confidence to the 

clinicianôs diagnosisò
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Justification

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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óIt  is probable that there are significant justification 

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 

techniquesô
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JUSTIFICATION

ÅAll exposures must be justified and 
recorded

ÅJustification requires that the patient 
receives a net benefit from the x-ray 
examination

ÅRadiography of patients prior to clinical 
examination can NEVER be justified

 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
 

 

All CBCT examinations must be justified on 
an individual basis by demonstrating that 
the benefits to the patients outweigh the 

potential risks. CBCT examinations should 
potentially add new information to aid the 

patientôs managements 

 ED BP 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

CBCT should not be selected unless a 
history and clinical examination have been  

performed. óRoutineô imaging is 
unacceptable practice  

 ED BP 
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Why Referral Criteria?

ÅCBCT equipment was being used in 

clinical practice without the benefit of 

referral criteria initially

ÅLocal referral criteria were adopted in 

some hospitals

ÅConcerns expressed regarding the use of 

CBCT especially in children 

ÅPriority given to derive referral criteria 

 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

When referring a patient for a CBCT 
examination, the referring dentist must supply 

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

Practitioner to perform the Justification 
process  
 ED BP 
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Consensus Guidelines of the European Academy of 

Dental and Maxillofacial  Radiology

Section 3.3: The Basic Principles  
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AIMS and OBJECTIVES 

ÅTo collect and analyse relevant published 

material and any published guidelines relating 

to cone beam computed tomography

ÅTo 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

ÅMethodology was previously detailed in 

the Interim Guidelines 

ÅPublished 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

Grade

A 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    

B 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+  

C 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++

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

2+ 

GP Good practice ( based on clinical expertise of the guideline group)
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Safety and Efficacy of a New and 

Emerging Dental X-ray Modality

www.sedentexct.eu

2008-2011

.... is the acquisition of 

the key information 

necessary for sound and 

scientifically based 

clinical use of dental 

Cone Beam Computed 

Tomography (CBCT)

.....to use the information 

to develop evidence-

based guidelines dealing 

with justification, 

optimisation and referral 

criteria ....... for users of 

CBCT

http://www.sedentexct.eu/
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Diagnostic Accuracy

Hierarchical model proposed by Fryback and 

Thornbury, 1991

ÅTechnical efficacy

ÅDiagnostic accuracy efficacy

ÅDiagnostic thinking efficacy 

ÅTherapeutic efficacy

ÅPatient outcome efficacy

ÅSocietal efficacy
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Clinical applications

Restoring the dentition

ÅCaries detection

ÅPeriodontology

ÅPeriapical pathosis and endodontics

ÅSurgical applications

ÅExodontia

ÅImplant Dentistry

ÅBony Pathoses

ÅTrauma 

ÅOrthognathic Surgery

The developing jaws and 

dentition
ÅImpacted teeth

ÅCleft palate

ÅñRoutineò orthodontics
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Recommendations of the 

Systematic Literature Review
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Restoring the dentition

ÅCaries detection

ÅPeriodontology

ÅPeriapical pathosis 

and endodontics

ÅImplantology
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Images from Tsuchida et al (2007) Oral

Surg 2007; 104:412-416

Caries detection: Approximal

Studies included used a valid reference 

(index) standard

Seven studies of proximal caries: Tsuchida 

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

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

2010; Zhang et al., 2011).

In five óin vitroô studies with ROC 

analysis, no differences between CBCT 

and intraoral radiography

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

Young et al.,2009) found higher sensitivity

for detection of proximal dentine caries with 

small volume  CBCT
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Caries detection: 

Occlusal 

Three studies: Haiter-Neto et al.,2008; Young et 

al., 2009;Kayipmaz et al., 2010.

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. 

In vivo, metallic restorations will degrade 

image and reduce diagnostic accuracy
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CBCT is not indicated as a method of 
caries detection and diagnosis 

B 

Caries detection
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Periodontal diagnosis

Limited literature relating to 

periodontal assessment.

Two accuracy studies 

identified (Mol &Balasundaram, 2008 

and Noujeim et al., 2009)

CBCT was superior to intraoral 

radiography for crater and furcation 

defect imaging

(Vandenberghe et al 2008; Ito et al

2001; Kasaj & Willershausen 2007; 

Naitoh, 2006) 

 

CBCT may be indicated in selected 
cases of intra-bony defects and 

furcation lesions, where clinical and 
conventional radiographic 

examinations do not provide the 
information needed for management  

C 

 

CBCT is not indicated as a standard 
method of imaging periodontal bone 

support  

C 
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Periodontal diagnosis

 

 

Where CBCT images include the teeth, care 
should be taken to check for periodontal bone 
levels when performing a clinical evaluation 

(report)  

GP 



Workshop on dental Cone Beam CTSEDENTEXCT

Periapical diagnosis

Properly validated in vivo studies 

impossible due to lack of a true 

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 PaulaïSilva et al., 2009; Patel 

et al., 2009; Soĵur et al. 2009).
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Periapical diagnosis
 

CBCT is not indicated as a standard method for  
identification of periapical inflammatory pathosis 

GP 

 

CBCT may be indicated  for periapical 
assessment, in selected cases, when 

conventional radiographs give a negative 
finding when there are contradictory 
positive clinical signs and symptoms 

C 

 

Where CBCT images include the teeth , care should 
be taken to check for periapical disease when 

performing a clinical evaluation ( report) 

GP 
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Endodontics
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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 diagnostic accuracy , 

the Panel could not support its 

general use for this purpose

 

 

CBCT may be considered for selected cases 
where intraoral radiographs provide 

information on root canal anatomy that is 
equivocal or inadequate for planning 

treatment, most probably in multi rooted teeth 

C 
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CBCT is not indicated as a standard 
method for demonstration of root canal 

anatomy  

GP 
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Surgical Endodontic Treatment

Limited literature 

Use of CBCT as part of planning 

and performing surgical procedures 

seems capable of justification on 

empirical grounds  

 
 
 
 
 
 
  

CBCT may be indicated for selected cases 
when planning surgical endodontic 

procedures. The decision should be based 
upon potential complicating factors, such 
as the proximity of important anatomical 

structures 

GP 
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Internal and External Root 

Resorption

Four research studies included in 

systematic review
(Liedke et al., 2009; Patel et al., 2009; Kamboroglu 

& Kurson 2010; Durack et al., 2009) 

Majority of studies laboratory based  

Difficulties with unpredictability of the 

condition and the limitation of existing 

literature being laboratory based 

 

CBCT may be indicated for selected cases, 
where endodontic treatment is complicated 
by concurrent factors, such as resorption 
lesions, combined periodontal/endodontic 

lesions, perforations and atypical pulp 
anatomy 

C 

 

CBCT may be indicated in selected cases of 
suspected, or established, inflammatory 

external root resorption or internal resorption, 
where three-dimensional information is likely 
to alter the management or prognosis of the 

tooth  

D 
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Endodontic applications of CBCT Reference

Differentiation of pathosis from normal anatomy

Relationships with important anatomical structures

Aiding management of dens invaginatus and 

aberrant pulpal anatomy

External resorption

Internal resorption

Lateral root perforation by a post

Accessory canal identification

Surgical management of fractured instrument

Aiding surgical endodontic planning

Cotton et al, 2007

Cotton et al, 2007

John, 2008

Siraci et al, 2006

Maini et al, 2008

Cohenca et al, 2007

Walter et al, 2008

Patel et al, 2007

Patel & Dawood, 2007

Cotton et al, 2007

Young 2007

Cotton et al, 2007

Nair et al, 2007

Patel & Dawood, 2007

Tsurumachi et al, 2007

Patel et al, 2007

Patel & Dawood, 2007
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Dental Trauma 

Seven publications included in 

systemic review (Hassan et al. 2009; Iikubo 

et al. 2009; Wenzel et al., 2009; Hassan et al.

2010; Kamboroglu et al., 2010; Ozer 2010; 

Varshozas et al., 2010)

óLowô resolution scans (0.3mm or larger 

voxel size) may not offer diagnostic 

advantage (Wenzel et al., 2009; Hassan et al. 

2010; Kamboroglu et al., 2010; Melo et al.,2010) 

 

High resolution CBCT is indicated in the 
assessment of dental trauma (suspected root 

fracture) in selected cases , where 
conventional radiographs provide inadequate 

information for treatment planning   

B 
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Application of CBCT for 

dento-alveolar trauma

Reference

Root fractures

Luxation injuries

Avulsion

Root resorption as a post-trauma 

complication

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

Walter & Krastl 2008

Cohenca et al 2007b

Walter et al, 2008
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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.

 

Where conventional radiographs suggest a 
close between a mandibular third molar 

and the inferior dental canal, and when a 
decision to perform surgical removal has 

been made, CBCT is indicated  

B 
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