
Evidence-based
Dental Practice

Asbjørn Jokstad
University of Oslo, Norway



Singapore, 18th January 2003

Today’s agenda
1. The wisdom tooth controversy

Why do you remove/retain "wisdom teeth"? 
2. Implantology

What is the scientific proof that one system is 
better than another?

3. Management of the dentition in the 
elderly

How do you prevent and manage root caries?
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Today’s agenda

Why use of the term 
”Evidence-based 
Dental Practice”?

What’s the big deal?
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Professional Practice
1.We want to do                 

More Good than Harm

2.Our practice should be 
Science Based
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Scientific evidence 
of doing more good 
than harm depends 
on adequate study 
design

Sackett DL, Strauss SE, Richardson WS, Rosenberg 
W, Haynes RB. Evidence-based Medicine. 2nd. 
edit. Churchill Livingstone, 2000.
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A rapidly changing society
1. The production of new 

knowledge is at maximum in 
historical context
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Dental journals in circulation
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Where and by who is  
new knowledge in oral 
sciences developed? 
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The clinical practitioners

•Single handed GPs/ specialists in teams; secondary/tertiary care

•Great diversity of experience, interest and capacity 

•Draw on a panoply of experience

•Pragmatism: what works - what creates problems
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The researchers

•Creates “scientific evidence”

•Formulation of ideas, hypotheses, study design, data collection

•Peer review, internal/external validity, debates within paradigms

•Report findings in probabilities, not absolutes 
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The appraisers of evidence for clinical 
practice

•Epidemiologists, health economists, statisticians, social 
scientists, and clinicians 

•Collect, abstract and appraise practice related knowledge

•Debates about value and balance between consensus and 
evidence, rigour of data and application of statistics
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Developers of local guidelines and 
protocols

•Local consensus, sometimes on national guidelines  

•Clinical specialists seeking ways to influence peers
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A rapidly changing society

1. The production of new 
knowledge is at maximum in 
historical context

2. Incessant replacements of 
established ideas and concepts
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Dentists’ daily situation: 
An information overload

Meetings/
courses

Colleagues

Advertising
- producers
- colleagues

Dental 
literature “Vitenskap

”

WWW

Patients & (-groups)

Popular magazines & Media

Dental
„science‟
700 journals: 
25 000 articles/yr
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We need to consider not 
only the
amount

of information, but also the
quality

of this information
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Scientific evidence 
of doing more good 
than harm depends 
on adequate study 
design

Sackett DL, Strauss SE, Richardson WS, Rosenberg 
W, Haynes RB. Evidence-based Medicine. 2nd. 
edit. Churchill Livingstone, 2000.
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A rapidly changing society
1. The production of new 

knowledge is at maximum in 
historical context

2. Incessant replacements of 
established ideas and concepts

3. Information technology has 
improved the potential for 
information transfer to everybody
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New 
patients?
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Information transfer to patients

Competitive health providers and information sources
Patient information and communication
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Information 
is not

synonymous to 
knowledge 
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Scientific evidence of 
doing more good 
than harm depends 
on adequate study 
design

Sackett DL, Strauss SE, Richardson WS, Rosenberg 
W, Haynes RB. Evidence-based Medicine. 2nd. 
edit. Churchill Livingstone, 2000.
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• An ethical aspect
–A strategy for being reasonably 

certain that my advises and 
treatments are the best available to 
my patients

• A practical aspect
–A strategy for solving clinical 

problems on a daily basis

Solution: Integrate evidence-based 
principles in clinical practice
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1.Information is not
knowledge 

2.General practitioners  
need guidance on 

professional issues in 
the information age
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http://www.cochrane-oral.man.ac.uk/
http://www.cods.net/cebd/index.htm
http://ebdonline.tripod.com/obe/inicio_obe.htm
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Online secondary publication - EBD:
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Online secondary publication - EBDP:

http://www.harcourthealth.com/scripts/om.dll/serve?action=searchDB&searchDBfor=iss&id=jed0100101&target=
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Today’s agenda
1. Evidence-based practice

2. The wisdom tooth controversy
3. Implantology
4. Management of the dentition in 

the elderly

Apply a Problem-Based 
Learning – PBL - approach
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A Problem-Based learning approach

1. What type of everyday 
clinical problem is 
described?

2. Which study designs can 
best answer this specific 
clinical problem?
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Problem-based learning approach 

1. What type of everyday clinical 
problem is described?

8 categories
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1. Clinical findings:
How to properly gather the 

most relevant findings from 
the history and physical 
examination, and interpret 
these correctly?

2. Etiology:
How to identify causes for 

disease (including its 
iatrogenic forms) ?

Type of everyday clinical problem?
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3. Differential diagnosis:
When considering the possible 

causes of a patient’s clinical 
problem, how to rank them by 
likelihood, seriousness and 
treatability ?

4. Diagnostic tests
How to select and interpret 

diagnostic tests, to confirm or 
exclude a diagnosis, based 
on considering precision, 
accuracy, acceptability, 
expense, safety, etc?

Type of everyday clinical problem?
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5. Prognosis: 
How to estimate the patient’s 

likely clinical course over 
time and anticipate likely 
complications?

6. Therapy:
How to select treatments to 

offer patients that do more 
good than harm and that 
are worth the efforts and 
costs of using them?

Type of everyday clinical problem?
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7. Prevention:
How to reduce the chance 

of disease by identifying 
and modifying risk 
factors & How do we 
diagnose disease early 
by screening?

8. Self-improvement:
How to keep up to date, 

improve our clinical 
skills and run a better, 
more efficient clinical 
practice?

Type of everyday clinical problem?
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What type of everyday clinical 
problem is described?

Why do you remove/retain 
"wisdom teeth"?

What is the scientific proof that 
one system is better than another?

How do you prevent and manage 
root caries?

A question about prognosis

A question about therapy

A question about prevention
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1. What type of everyday clinical 
problem is described?

2. Which study designs can best 
answer this specific clinical 
problem?

A Problem-Based learning approach



Singapore, 18th January 2003

Clinical trial terminology - tower of Bable?
analytical study
case control study (89)
case serie
case study, case report
cause-effect study
clinical trial (79)
cohort study (89)
cohort study with historical
controls
controlled clinical trial (95)
cross-sectional study (89)
descriptive study
diagnostic meta-analysis
diagnostic study
double blind randomized
therapeutical trial with cross-
over design

ecological study
etiological study
experimental study
explorative study
feasibility study (79)
follow-up study (67)
historical cohort study
incidence study
intervention study
longitudinal study (79)
N=1 trial
non-randomized trial with
contemporaneous controls
non-randomized trial with
historical controls
observational study

prospective cohort study
prospective follow-up study,
observational or experimental
prospective study (67)
quasi-experimental study
randomized clinical trial, RTC
randomized controlled trial, RCT (89)
retrospective cohort study
retrospective follow-up study
retrospective study (67)
surveillance study
survey, descriptive survey
therapeutic meta-analysis
trohoc study
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with intervention 

Experimental 

study 

Non-experimental 

study / observational 

Random 

allocation 
Sampling according 

to exposition 

characteristics 

Sampling according 

to (case) effect 

characteristics 

Experimental 

study (RCT) 

Quasi- 

experimental 

study (CCT) 

Case series / 

cohort study Case-control study 



Singapore, 18th January 2003

Clinical study designs (MESH terms):

· (Case study/series) 
· Case-Control Study 
· Cohort Study 
· Cross-Sectional Survey 
· Randomised Controlled Trial 
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Scientific evidence of 
doing more good 
than harm depends 
on adequate study 
design

Sackett DL, Strauss SE, Richardson WS, Rosenberg 
W, Haynes RB. Evidence-based Medicine. 2nd. 
edit. Churchill Livingstone, 2000.
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Scientific studies can be graded 
according to the 

theoretical possibility
of an 

incorrect conclusion.

This is reflected by the 
design of the study.

...we will never know exact answers in science….
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Appropriate Study Designs
Qualitative Cross-

Sectional
Case

Control
Cohort RCT

Diagnosis  

Therapy  

Prognosis 

Screening   

Views/beliefs
perceptions



Prevalence/
hypothesis
generation

 



Singapore, 18th January 2003

One Intention of 
this Lecture is to 
Demonstrate the 
Strength of the 

Scientific Evidence 
relative to the 

Three Selected 
Topics
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An evidence-based critical apraisal 
approach

1. How many reports related to 
the topic can be identified?
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An evidence-based critical apraisal 
approach

1. How many reports related to the topic can be 
identified?

2. How are these reports  
characterized on the basis of their 
study design?
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An evidence-based critical apraisal 
approach
1. How many reports related to the topic can be 

identified?
2. How are these reports  characterized on the basis 

of their study design?

How many reports are included 
within each category?
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An evidence-based critical apraisal 
approach
1. How many reports related to the topic can be 

identified?
2. How can these reports be characterized on the 

basis of study design? How many reports are 
included within each category?

3. What is the methodological 
scientific quality of these reports? 
How many reports can be 
excluded within each category 
due to questionable validity?
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An evidence-based critical apraisal 
approach

1. How many reports related to the topic can be identified?
2. How can these reports be characterized on the basis of 

study design? How many reports are included within 
each category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within each 
category due to questionable validity?

4. How can the reports be described in 
terms of participants- Interventions-
Outcome measures 
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An evidence-based critical apraisal 
approach

1. How many reports related to the topic can be identified?
2. How can these reports be characterized on the basis of study 

design? How many reports are included within each category?
3. What is the methodological scientific quality of these reports? How 

many reports can be excluded within each category due to 
questionable validity?

4. How can the reports be described?

5. Which conclusions and implications 
can be drawn from the present 
science foundation?
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An evidence-based critical apraisal 
approach

1. How many reports related to the topic can be identified?
2. How can these reports be characterized on the basis of study 

design? How many reports are included within each category?
3. What is the methodological scientific quality of these reports? 

How many reports can be excluded within each category due to 
questionable validity?

4. How can the reports be described?
5. Which conclusions and implications can be drawn from the 

present science foundation? 

6. Which questions have not been 
answered by these studies? 
Which problems remain unsolved?



Wisdom tooth 
extractions

Why do you 
remove/retain 

"wisdom teeth"? 

A question of prognosis
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Prognosis

An inception cohort of persons, all 
initially free of the outcome of interest 
Follow-up of at least 80 per cent of 
patients until the occurrence of either 
a major study criteria or the end of the 
study
A statistical analysis consistent with 
the study design.
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The review article: An attempt 
to synthesise the results and 
conclusions of two or more 
publications on a given topic

Problem-Based Learning  What is a 
SR- a Systematic Review?
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Reviews
Usually:
• written by a single topic expert
• based on their understanding 

of the literature
• no methodology is given
• a broad based subject is

addressed
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Problems with reviews

• Personal Bias
• Selection Bias
• Cannot be reproduced 

independently 
• Cannot easily check 

assumptions 
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”Systematic
review”
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Topics (n=236)
• Pain & pharmacotherapy (n=51)
• Periodontology (n=31)
• Restorative dentistry (n=28)
• Caries (n=23)
• Fluoride issues (n=17)
• Orthodontics (n=16)
• Implant-related (n=11)
• Antibiotics, acupuncture, apnea, infection 

control, oral medicine, sealants, sedation, 
treatment decisions, toxicology,TMD...
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Systematic review

”Systematic reviews” in 
1971, 1972, 1973?
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”Systematic review”

It’s just a word!
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1. Pose one or more questions or 
hypotheses a priori

What if one...
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1. Pose one or more questions or hypotheses a priori

2. Appraise all publications/study 
results in the subject area 

- perhaps limited to a particular type 
(e.g RTCs)

- from all relevant specific sources 
(e.g. databases) 

What if one...
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1. Pose one or more questions or hypotheses a priori
2. Appraise all publications/study results in the subject area 

- perhaps limited to a particular type (e.g RTCs)
- from all relevant specific sources (e.g. databases) 

3. Describe and use valid criteria to 
include or exclude identified studies 

What if one...
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1. Pose one or more questions or hypotheses a priori
2. Appraise all publications/study results in the subject area 

- perhaps limited to a particular type (e.g RTCs)
- from all relevant specific sources (e.g. databases) 

3. Describe and use valid criteria to include or exclude identified studies 

4. Combine and compare extracted 
relevant data
and if the data cannot be combined, 
assess the strength of the evidence 
and use these to evaluate results 

What if one...
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1. Pose one or more questions or hypotheses a priori
2. Appraise all publications/study results in the subject area 

- perhaps limited to a particular type (e.g RTCs)
- from all relevant specific sources (e.g. databases) 

3. Describe and use valid criteria to include or exclude identified studies 
4. Combine and compare extracted relevant data

- and if the data cannot be combined, assess the strength of the 
evidence and use these to evaluate results 

5. Make conclusions based on results 
and/or the presence or absence of 
supporting evidence

What if one...

= Systematic review
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1. How many reports related to 
wisdom tooth extraction and 
prognosis can be identified?

An evidence-based critical appraisal process 1/5
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1. FDI Guidelines Database
2. Cochrane Library
3. ISI Web of Knowledge
4. Medline

1. Pubmed
2. Ovid

5. Other databases

Problem-based learning - Where 
search for scientific information on 
therapy/prognosis?
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www.fdiworldental.org
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The Cochrane Collaboration



Singapore, 18th January 2003



Singapore, 18th January 2003



Singapore, 18th January 2003



Singapore, 18th January 2003

Bruk av PubMed er enkel og kan tas i bruk umiddelbart

http://www.ncbi.nlm.nih.gov/PubMed/
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En spesiellt nyttig detalj er “see related articles” - funksjonen
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Bruk av PubMed er enkel og kan tas i bruk umiddelbart

http://www.ncbi.nlm.nih.gov/PubMed/
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En annen detalj er “clinical queries” muligheten: et filter som begrenser søket 
til hhv. terapi, diagnose, etiologi eller prognose

http://www.ncbi.nlm.nih.gov/PubMed/clinical.html
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N=17 vs. N=280 vs. N=27
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Ulike medisinske databaser
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OVID søkestrategier kan være vanskelig å huske
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molar, third"[MeSH Terms] AND (((((("incidence"[MeSH Terms] OR "mortality"[MeSH Terms]) OR "follow-up studies"[MeSH 
Terms]) OR "mortality"[MeSH Subheading]) OR (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((prognos[WORD] OR 
prognose[WORD]) OR prognosed[WORD]) OR prognoses[WORD]) OR prognosic[WORD]) OR prognosing[WORD]) OR 
prognosis[WORD]) OR prognosis/outcome[WORD]) OR prognosis/prevention[WORD]) OR prognosis/prognostic[WORD]) 
OR prognosis/survival[WORD]) OR prognosisa[WORD]) OR prognosisand[WORD]) OR prognosised[WORD]) OR 
prognositc[WORD]) OR prognositcally[WORD]) OR prognosite[WORD]) OR prognositic[WORD]) OR prognosonis[WORD]) 
OR prognosprognosis[WORD]) OR prognossis[WORD]) OR prognostc[WORD]) OR prognostic[WORD]) OR 
prognostic/diagnostic[WORD]) OR prognostic/experimental[WORD]) OR prognostic/metastatic[WORD]) OR 
prognostic/predicting[WORD]) OR prognostic/proliferative[WORD]) OR prognostic/severity[WORD]) OR 
prognostic/staging[WORD]) OR prognostica[WORD]) OR prognosticable[WORD]) OR prognosticably[WORD]) OR 
prognostical[WORD]) OR prognostically[WORD]) OR prognosticate[WORD]) OR prognosticated[WORD]) OR 
prognosticates[WORD]) OR prognosticating[WORD]) OR prognostication[WORD]) OR prognostications[WORD]) OR 
prognosticative[WORD]) OR prognosticator[WORD]) OR prognosticators[WORD]) OR prognosticatory[WORD]) OR 
prognostician[WORD]) OR prognosticians[WORD]) OR prognosticity[WORD]) OR prognosticks[WORD]) OR 
prognosticly[WORD]) OR prognostico[WORD]) OR prognosticon[WORD]) OR prognostics[WORD]) OR 
prognostification[WORD]) OR prognostigate[WORD]) OR prognostigram[WORD]) OR prognostikon[WORD]) OR 
prognostis[WORD]) OR prognostisity[WORD]) OR prognosys[WORD])) OR 
((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((predict[WORD] OR predict/classify[WORD]) OR 
predict/interpret[WORD]) OR predict/rank[WORD]) OR predict/refine[WORD]) OR predict/rule[WORD]) OR predict7[WORD]) 
OR predicta[WORD]) OR predictab[WORD]) OR predictabe[WORD]) OR predictabilities[WORD]) OR predictability[WORD]) 
OR predictabilty[WORD]) OR predictable[WORD]) OR predictable/controlled[WORD]) OR predictable/unpredictable[WORD]) 
OR predictables[WORD]) OR predictablity[WORD]) OR predictably[WORD]) OR predictabuity[WORD]) OR 
predictalbe[WORD]) OR predictand[WORD]) OR predictands[WORD]) OR predictative[WORD]) OR predictd[WORD]) OR 
predicte[WORD]) OR predicted[WORD]) OR predicted/100[WORD]) OR predicted/assumed[WORD]) OR 
predicted/have[WORD]) OR predicted/observed[WORD]) OR predicted/se[WORD]) OR predicted/year[WORD]) OR 
predictedfrom[WORD]) OR predictedl[WORD]) OR predictedl/e[WORD]) OR predictee[WORD]) OR predicter[WORD]) OR 
predicters[WORD]) OR predictibility[WORD]) OR predictible[WORD]) OR predictically[WORD]) OR predictice[WORD]) OR 
predictie[WORD]) OR predictim[WORD]) OR predictin[WORD]) OR predictinf[WORD]) OR predicting[WORD]) OR 
predicting/assessing[WORD]) OR predicting/evaluating[WORD]) OR predicting/preventing[WORD]) OR 
predictinglung[WORD]) OR predictingthe[WORD]) OR predictintegral[WORD]) OR predictiom[WORD]) OR 
prediction[WORD]) OR prediction/analysis[WORD]) OR prediction/confirmation[WORD]) OR prediction/feedback[WORD]) 
OR prediction/prevention[WORD]) OR prediction/prognosis[WORD]) OR prediction/recognition[WORD]) OR 
prediction/singular[WORD]) OR prediction/verification[WORD]) OR predictional[WORD]) OR predictioncenter[WORD]) OR 
predictioning[WORD]) OR predictions[WORD]) OR predictions/number[WORD]) OR predictionst[WORD]) OR 
predictit[WORD]) OR predictition[WORD]) OR predictitive[WORD]) OR predictiv[WORD]) OR predictive[WORD]) OR 
predictive/data[WORD]) OR predictive/face/construct[WORD]) OR predictive/vector[WORD]) OR predictively[WORD]) OR 
predictiveness[WORD]) OR predictiveof[WORD]) OR predictives[WORD]) OR predictivites[WORD]) OR 
predictivities[WORD]) OR predictivity[WORD]) OR predictivy[WORD]) OR predictly[WORD]) OR predictment[WORD]) OR 
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Agency for Healthcare Research & Quality, USA

http://www.ahcpr.gov/
http://www.guideline.gov/index.asp
http://agatha.york.ac.uk/welcome.htm
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1. How many reports related to the topic can be 
identified?

2. How are these approx. 300 reports 
characterized. Which study design?

15 2
45

80

160

SR
RCT
CCT
Review
Other

An evidence-based critical appraisal process 2/5
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1. How many reports related to the topic can be 
identified?

2. How can these reports be characterized. Which 
study design? How many reports are included 
within each category?

3. What is the methodological 
scientific quality of these reports? 
How many reports can be 
excluded within each category 
due to questionable validity?

An evidence-based critical appraisal process 3/5
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dgzmk
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baoms
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SIGN
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Nice

2001
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Nhs hta
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1980 1990 2000

USA

1979: NIH 
Consensus dev. 
Conference for 
removal of third 
molars

1995: BrAssocOrMedSurg Pilot Clinical 
Guidelines

1996: NHS R&D. National guidelines

1995: AmAcadOrMedSurg Parameters of 
Care

1991 AmAcadOrMedSurg 
Parameters of Care

Sept 1997: FacDentSurg 
RoyCollSurg(Eng)

1993: AmAcadOrMedSurg 
Workshop on the managem. of 
patients with third molar teeth

1998: Effectiveness Matters 3(2)

2000: NHS R&D HTA Programme 2000: NICE 
Guidelines

2000: SIGN 
Guidelines
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1997anaes
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Three general questions

1. Is the study valid?

2. What are the results ?

3. Are the results relevant to my 

question / problem?
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Selection of papers (n = 171)
DGZMK, Germany 23 SR, Clinic 

trials
NHS R&D, UK 52 RCT & 

Reviews
SIGN, Scotland 64 RCT & CCT

BAOMS, UK 60 CCT, Clinic 
trials

ANAES, France 77 CCT, Clinic 
trials
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11

9

18

17

1997 (n=77)

2001 (n=60)

2000 
(n=64)

2000 (n=52)

5
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1. How many reports related to the topic can be identified?
2. How can these reports be characterized. Which study 

design? How many reports are included within each 
category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within each 
category due to questionable validity?

4. How can the reports be described in 
terms of participants- Interventions-
Outcome measures 

An evidence-based critical appraisal process 4/5
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1. How many reports related to the topic can be 
identified?

2. How can these reports be characterized. Which study 
design? How many reports are included within each 
category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within 
each category due to questionable validity?

4. How can the reports be described?

5. Which conclusions and implications 
can be drawn from the present 
science foundation?

An evidence-based critical appraisal process 5/5
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There is little disagreement about the 
appropriateness of removal when associated 
with pathological changes:

1. Pericoronitis (8-59%)
2. Unrestorable caries (7%, 43% in adjacent molar)
3. Non-treatable pulpal and/or periapical pathology
4. Cellulitis, abscess and osetomyelitis (4.5-5%)
5. Periodontal disease (1-4.5%)
6. Internal/external resorption of tooth/adjacent tooth (2-5%)
7. Disease of follicle including cyst/tumour (2-11% cyst, 

0.0003-2% tumour)
8. Pain, specific to tooth and non-TMD related (5-53%)
9. Specific medical and surgical conditions
10. Other: Trauma management, Orthodontic treatment with 

distal retraction, tooth fracture, orthognathic surgery, 
transplantation
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Observations
Impacted wisdom teeth that are free from disease 

(healthy) should not be operated on. There are 
two reasons for this

1. There is no reliable research to suggest that this 
practice benefits patients

2. Patients who do have healthy wisdom teeth 
removed are being exposed to the risks of 
surgery. These can include, nerve damage, 
damage to other teeth, infection, bleeding, and, 
rarely, death. Also, after surgery to remove 
wisdom teeth, patients may have swelling, pain 
and be unable to open their mouth fully.
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Risk of complications 
1. Inadequate clinical examination and diagnosis
2. Anatomical position of tooth
3. Root morphology
4. Local anatomical relationships
5. Status of adjacent teeth
6. Limited access to operation field
7. Patient cooperation/compliance
8. Bulk and density of supporting bone
9. Ankylosis
10. Presence of associated disease
11. Underlying systemic disease that may interfere 

with healing
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Conclusions/Suggestions
Surgical removal of impacted third molars should 

be limited to patients with evidence of pathology:
• unrestorable caries
• non-treatable pulpal and/or periapical pathology
• cellulitis, abcess and osteomyelitis
• internal/external resorption of the tooth or 

adjacent teeth
• fracture of tooth
• disease of follicle including cyst/tumour
• tooth/teeth impeding surgery or reconstructive 

jaw surgery
• when a tooth is involved in or within the field of 

tumour resection
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When should impacted molars be 
removed prophylactically?
1. If access to care is difficult
2. When risk associated with early 

removal are less than the anticipated 
risks of later removal

We don’t know which impacted molars 
are likely to become associated with 
disease from those unlikely to do so



Implantology

What is the scientific 
proof that one implant 
system is better than 

another?

A question of therapy
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How many reports related to 
documenting implant 
superiority can be identified?

An evidence-based critical appraisal process 1/5
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N=433 vs. N=11
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1. How many reports related to the topic can be 
identified?

2. How are these 500 reports 
characterized. Which study design?

5 15

120

110

250

SR
RCT
CCT
Review
Other

An evidence-based critical appraisal process 2/5
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General 
Form

1. Straight
2. Tapered
3. Conical
4. Ovoid 
5. Trapezoidal
6. Stepped

quality of implants.mdb
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Machining 
process

Resulting surface 
topography Example

Acid etched (Usually 
etched in a two-step 
procedure)

Isotropic surface with 
high frequency 
irregularities

HCl/ H2SO4 (Osseotite™, 3i 
Implant innovations, USA)

Blasted (The surface 
is blasted with hard 
particles.)

Creates an isotropic 
surface 

TiO2  particles (Tioblast™, Astra 
Tech AB, Sweden)

Blasted + acid etched 
(The surface is first 
blasted and then acid 
etched)

Creates an isotropic 
surface

1. Al2O3 particles & HCl & 
H2SO4 (SLA™, Institute 
Straumann AG, Switzerland); 
2. Tricalcium phosphate & HF 
& NO3 (MTX™, Centerpulse 
Dental, USA)

Hydroxyapatite 
coated

In general, a rather 
rough and isotropic 
surface 

Sustain™ (Lifecore Biomedical 
Inc, USA)

Oxidized (Increased 
thickness of the 
oxidized layer)

Isotropic surface with 
the presence of 
craterous structures 

TiUnite™ (Nobel Biocare AB, 
Sweden)

Titanium Plasma 
Sprayed (TPS)

A relatively rough 
isotropic surface 

Bonefit™ (Institute Straumann 
AG, Switzerland)

Turned Cutting marks 
produce an oriented, 
anisotropic surface 

Brånemark MKIII™ (Nobel 
Biocare, Sweden)
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General 
Form

1. Straight
2. Tapered
3. Conical
4. Ovoid 
5. Trapezoidal
6. Stepped

Connection 1. External vs Internal 
connection

2. Hexagonal vs Octagonal vs 
cone

3. Morse taper 
4. Rotational vs non-rotational
5. Added non-rotational 

features
6. Heights & widths
7. Butt vs bevel joints
8. Slip-fit vs friction-fit joints
9. Resilience vs nonresilience



Singapore, 18th January 2003

General Form 1. Straight
2. Tapered
3. Conical
4. Ovoid 
5. Trapezoidal
6. Stepped

Connection 1. External vs Internal connection
2. Hexagonal vs Octagonal vs cone
3. Morse taper 
4. Rotational vs non-rotational
5. Added non-rotational features
6. Heights & widths
7. Butt vs bevel joints
8. Slip-fit vs friction-fit joints
9. Resilience vs nonresilience

Upper 
Third

1. Flange vs no flange
2. Wider vs straight vs flared 

flange
3. Height of flange
4. Polished vs threads on 

flange
5. Added features on flange
6. Surface treatment
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General 
Form

Straight – Tapered – Conical -Ovoid –
Trapezoidal -Stepped

Connect
ion

External vs Internal connection / 
Hexagonal vs Octagonal vs cone / 
Morse taper / Rotational vs non-
rotational / Added non-rotational 
features / Heights & widths /Butt vs 
bevel joints /Slip-fit vs friction-fit 
joints /Resilience vs nonresilience

Upper  
third

Flange vs no flange /Wider vs straight vs 
flared flange /Height of flange 
/Polished vs threads on flange 
/Added features on flange /Surface 
treatment

Centre 
third

1. Threaded vs non-threaded
2. V-shaped vs square vs reverse 

buttress threads vs 
combinations

3. Grooves and groove size
4. Surface treatment
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General 
Form

Straight – Tapered – Conical -Ovoid –
Trapezoidal -Stepped

Connecti
on

External vs Internal connection / Hexagonal vs 
Octagonal vs cone / Morse taper / 
Rotational vs non-rotational / Added non-
rotational features / Heights & widths 
/Butt vs bevel joints /Slip-fit vs friction-fit 
joints /Resilience vs nonresilience

Upper 
third

Flange vs no flange /Wider vs straight vs flared 
flange /Height of flange /Polished vs 
threads on flange /Added features on 
flange /Surface treatment

Centre 
third

Threaded vs non-threaded / V-shaped vs 
square vs reverse buttress threads vs 
combinations / Grooves and groove size / 
Surface treatment

Middle 
third

1. Threaded vs non-threaded
2. V-shaped vs square vs reverse 

buttress threads vs 
combinations

3. Grooves and groove size
4. Surface treatment
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General 
Form

Straight – Tapered – Conical -Ovoid –
Trapezoidal -Stepped

Connecti
on

External vs Internal connection / Hexagonal vs 
Octagonal vs cone / Morse taper / 
Rotational vs non-rotational / Added non-
rotational features / Heights & widths 
/Butt vs bevel joints /Slip-fit vs friction-fit 
joints /Resilience vs nonresilience

Upper 
third

Flange vs no flange /Wider vs straight vs flared 
flange /Height of flange /Polished vs 
threads on flange /Added features on 
flange /Surface treatment

Centre 
third

Threaded vs non-threaded / V-shaped vs 
square vs reverse buttress threads vs 
combinations / Grooves and groove size / 
Surface treatment

Apical 
third

Threaded vs non-threaded / V-shaped vs 
square vs reverse buttress threads vs 
combinations / Grooves and groove size / 
Surface treatment

Apex 1. Threaded vs non-threaded
2. V-shape vs flat vs curved apex
3. Holes, round, oblong
4. Apical chamber
5. Grooves and groove size
6. Flared apex
7. Surface treatment

Table 1 Producers.doc
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1. How many reports related to the topic can be 
identified?

2. How can these reports be characterized. Which 
study design? How many reports are included 
within each category?

3. What is the methodological 
scientific quality of these reports? 
How many reports can be 
excluded within each category 
due to questionable validity?

An evidence-based critical appraisal process 3/5
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US Agency of Health Care Policy &  Research, 1992

Ia. Meta-analysis of randomized controlled trials 
(RCT)

Ib. At least one RCT

IIa. At least one well-designed controlled study without 
randomization 

IIb. At least one other quasi-experimental study

III. Well-designed non-experimental descriptive 
studies, such as comparative studies, correlation 
studies and case-control studies

IV. Expert committee reports or opinions and/or 
clinical experience of respected authorities

Strength of evidence of treatment effects
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Sackett et al., Editorial. EBM 1995;1:4

(I-1) 2 or more well designed 
randomised controlled trials 
(RCT), meta-analyses, or 
systematic reviews.
(I-2) a RCT

(II-1) a cohort study.
(II-2) a case controlled study.
(II-3) a dramatic uncontrolled 
experiment

(III) respected authorities, expert 
committees (consensus) etc

(IV) ...someone once told me

Strength of evidence of treatment effects
EBM Working Group, McMaster 
University 1993

Systematic reviews and meta-
analyses

RCT with definite results
RCT with non-definite results

Cohort studies
Case-control studies
Cross sectional studies

Case reports
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Richards & Lawrence, Br Dent J 1995;175:270

1. Systematic review of multiple well-designed 
randomised controlled trials

2. Properly designed randomised controlled trial of 
appropriate size and in an appropriate clinical setting

3. Well-designed trials without randomisation, single 
group pre, post, cohort, time series or matched case 
controlled studies

4. Well-designed experimental studies from more than 
one centre or research group

5. Opinions of respected authorities based on clinical 
evidence, descriptive studies or reports of expert 
consensus committees

Strength of evidence of treatment effects
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The quality of RCTs of oral implants is 
generally poor and needs to be improved
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A) Was a sample size calculation 
undertaken?

0 No/not mentioned
1 Yes, but not confirmed by calculation
2 Yes, confirmed
B) Randomization and allocation 

concealment method
0 Not described
1 Clearly inadequate - transparent 

before assignment
2 Possibly adequate-sealed envelopes 
3 Clearly adequate- centralized 

randomization and third party contact 
for group code

Quality assessment

0

1

41

0 20 40 60

0

7

6

29

0 10 20 30 40
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A) Was a sample size calculation 
undertaken?

B) Randomization and allocation 
concealment method

C) Were inclusion/exclusion 
criteria clearly defined?

0 No 
1 Yes
D) Was reason for withdrawal 

specified by study group?
0 No/not mentioned
1 Yes, or not applicable as no 

withdrawals

33

9

0 10 20 30 40

33

9

0 10 20 30 40

Quality assessment
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A) Was a sample size calculation undertaken?
B) Randomization and allocation concealment method
C) Were inclusion/exclusion criteria clearly defined?
D) Was reason for withdrawal specified by study 

group?
E) Were the control and treatment 

groups comparable at entry for 
important prognostic factors?

0 No 1 Unclear 2 Yes

F) Was there any attempt at blinding 
(e.g., independent assessor)?

0 No 1 Yes

G) Was the statistical analysis 
appropriate?

0 No 1 Unclear 2 Yes

20

16

6

0 10 20 30

28

4

10

0 10 20 30

12

30

0 10 20 30 40

Quality assessment
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Methodologic scoring of RCTs (n=42)

0 0 0

3 3

6
5

10

5
4 4

2

12 11 10 9 8 7 6 5 4 3 2 1

Excellent Poor
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1. How many reports related to the topic can be identified?
2. How can these reports be characterized. Which study 

design? How many reports are included within each 
category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within each 
category due to questionable validity?

4. How can the reports be described in 
terms of participants- Interventions-
Outcome measures 

An evidence-based critical appraisal process 4/5
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Selection of papers (n = 35)

Cochrane 7 RCT

FDI Science 
Commission

35 SR, RCT, CCT,  
clinical studies
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Authors Effect appraisal Sample 
(n)

Per. 
(yrs)

Desig
n*

Batenburg et al., 1998 
(Netherlands)

Brånemark vs ITI vs 
IMZ

30x2x3 1 RCT

Engquist et al., 2002
Åstrand et al., 1999 
(Sweden)

Astra Tech vs 
Brånemark 

184+187 3
1

RCT

Kemppainen et al., 1997 
(Finland)

Astra Tech vs ITI 56+46 1 RCT

Tawse-Smith et al., 2002 
Tawse-Smith et al., 2001 
(New Zealand)

Southern vs Sterioss 48x2
24x2

2
1

RCT

Heydenrijk et al., 2002 
(Netherlands)

TPS coating, IMZ vs 
ITI 

20x2 1 RCT

Moberg et al., 2001 
(Sweden)

Brånemark vs ITI 102+106 3 RCT

Jones et al., 1999
Jones et al., 1997 (USA)

Sterngold/Implamed,  
plasma-spray Ti vs 1 
HA coated

176x2 5
<1

RCT
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Authors Effect appraisal Sample 
(n)

Per. 
(yrs)

Desig
n*

Gotfredsen & Karlsson 
2001
Karlsson et al., 1998 
(Sweden)

Astra Tech, turned 
vs  TiO2 –blast 

64+64 5 
2

Split-
RCT

Orenstein et al., 1998
Truhlar et al., 1997
Ochi et al., 1994 (USA)

Spectra system, HA 
groove vs screw vs 
cylinder vs Ti screw 
vs Ti-alloy basket vs 
screw 

2641
2633
1565

<1
<1
<1

Split-
RCT

Khang et al., 2001 
(USA)

3i, Dual-etch vs 
turned

247+185 2-5 Split-
RCT

Roccuzzo et al., 2001 
(Italy)

ITI, SLA vs TPS 68x2 1 Split-
RCT

van Steenberghe et al., 
2000 (Belgium)

Astra Tech vs 
Brånemark

45+50 2 Split-
RCT
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Authors Effect appraisal Sample 
(n)

Per. 
(yrs)

Desi
gn*

Becker et al., 2000 
(USA)

Brånemark vs ITI 160+78 1-3 CCT

Friberg et al., 1997
Olsson et al., 1995
Friberg et al., 1992 
(Sweden)

Brånemark, 
standard vs self-
tapping design

288+275
288+275
88+91

5
3
1

Split-
CCT

Røynesdal et al., 
1998 (Norway)

3i, 2 designs, 
turned, HA & TPS

15x3 3 Split-
CCT

Røynesdal et al., 
1999 (Norway)

3i, 2 designs, 
turned, HA & TPS

15x3 3 Split-
CCT
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Authors Effect appraisal Sample (n) Per. 
(yrs)

Design
*

Naert et al., 2002a, 2002b 
(Belgium)

Brånemark, 5 implant 
designs, 4 abutment 
designs

1956 1-16 CS

Ferrigno et al., 2002 (Italy) ITI, 4 implant designs 1286 1-10 CS

Romeo et al., 2002 (Italy) ITI, 2 implant designs 187 1-7 CS

Naert et al., 2001 (Belgium) Brånemark, 3 implant 
designs

668 1-15 CS

Bianco et al., 2000 (Italy) Brånemark, 4 implant 
designs, 4 abutment 
designs

252 1-8 CS

Naert et al., 2000 (Belgium) Brånemark, 5 implant 
designs

270 1-11 CS

Puchades-Roman et al., 2000 
(UK)

Astra Tech vs Brånemark 15x2 >2 CS

Scurria et al. 1998 (USA) Brånemark vs IMZ 384 1-8 CS

Buser et al., 1997 
(Switzerland)

ITI, 4 implant designs 2359 1-8 CS

Malevez et al., 1996  
(Belgium)

Brånemark, 3 implant 
designs, 2 abutment 
designs

84 1-6 CS

Engquist et al., 1995 
(Sweden)

Brånemark, 4 implant 
designs, 4 abutment 
designs

82 1-5 CS

Weyant & Burt, 1993 (USA) not specified, HA vs Ti 
implants

2098 1-6 CS

Quirynen et al., 1992 
(Belgium)

Brånemark, 3 implant 
designs

1279 1-3 CS



Singapore, 18th January 2003

1. How many reports related to the topic can be 
identified?

2. How can these reports be characterized. Which study 
design? How many reports are included within each 
category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within 
each category due to questionable validity?

4. How can the reports be described?

5. Which conclusions and implications 
can be drawn from the present 
science foundation?

An evidence-based critical appraisal process 5/5



Singapore, 18th January 2003

Clinical outcomes
1. Ease of placement
2. Predictability and rate 

of osseointegration

3. Esthetics

4. Peri-implant 
mucositis

5. Marginal bone loss

6. Mechanical problems 
implant/ abutment/ 
superstructure 
connections

7. Mechanical failing of 
the dental implant

Dental implant
Body geometry
Body geometry
Surface morphology
& coating & roughness
Thickness of oxide layer
Collar morphology
& material
Collar morphology
& material & roughness
Surface chemistry 
Collar morphology
& material & roughness
Surface chemistry 
& roughness

Material properties 
Implant diameters

Implant and abutment 
interface

Interface design

Interface design

Interface design

Interface design
Joint design strength
Material properties
Precision fit of components
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Ease of 
placement

No demonstration of clinical superiority

Predictability and 
rate of 
osseointegration

Minor differences and ambiguous data. 
Etched better than turned surfaces? 

Esthetics Not evaluated clinically to any extent

Peri-implant 
mucositis

No demonstration of clinical superiority

Marginal bone 
loss

Inconclusive evidence of clinical 
superiority and short observation time

Mechanical 
problems

No demonstration of clinical superiority

Mechanical 
failing

Not evaluated clinically to any extent



Management of the dentition 
in the elderly

How do you prevent and 
manage root caries?

A question of prevention
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Therapy / Prevention
/ Education

Random allocation of the participants 
to the different interventions
Outcome measures of known or 
probably clinical importance for at 
least 80 per cent of participants who 
entered the investigation
A statistical analysis consistent with 
the study design.
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Preventive interventions on a community
level versus an individual level?

Interventions for prevention of root caries 
same as for management of root caries? 

Interventions for root caries different from 
coronal caries? 

Consensus on correct diagnostic criteria for 
root caries? 

Interventions effective for functionally 
independent adults effective/relevant for 
dependent and frail (and old) adults?

Clarifications
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Are my patients mostly
1. (Old) Functionally independent adults 
2. (Old) Functionally dependent adults
3. (Old) Frail adults

A Risk Appraisal is always required

Will the results help my patients?
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Step 1: Assess patient overall risk profile
Lack of compliance to a recall program or 
irregular dental attendance
Presence of a systemic disease 
Medication side effects
Cigarette smoking 
Dietary habitsDietary habits

Frequency of sugar intake
Availability of snacks

Use of fluorides
Social deprivation
Low knowledge of dental disease 
Low dental aspirations 
History of repeated interventions
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Step 2: Recognize key risk markers of 
oral disease

Previous caries experience or loss of 
periodontal support in relation to the 
patient's age 
Full mouth plaque and/or bleeding 
scores
Saliva quantity and quality
Prevalence of residual pockets
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Step 3: Identify pathogenic conditions and risk 
markers of progressive oral disease

Inflammatory periodontal parameters 
and their persistence
Caries and caries location
Presence of ecological niches with 
difficult access such as furcations
Presence of iatrogenic factors such 
as restoration discrepancies
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Step 4: Diagnose root caries correctly
Signs
Visual:
Color yellow

light brown
dark brown
black

Dimensions length (mm)
width (mm)

Cavitation depth (mm)
Gingival margin  distance (mm)
Plaque visible on lesion

Tactile:
Texture soft

leathery
hard

Activity  - clinical signs

Inactive (arrested, remineralized)
1. well-defined
2. dark brownish or black in color
3. smooth, shiny surface
4. hard on probing with moderate 

pressure
5. usually not covered with plaque
6. cavitation may be/is present

Active 
1. yellowish, light brown
2. soft or leathery on probing with 

light pressure
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Interventions for managing root 
caries on individuals - alternatives

1. No treatment 
2. Chemotherapeutic agents 
3. Debridement 
4. Debridement and Restoration
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How many reports related to the 
prevention and management 
of root caries can be 
identified?

An evidence-based critical appraisal process 1/5
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?
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N=33
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N=433 vs. N=11 N=7 vs.N=115 vs. N=9
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1. How many reports related to the topic can be 
identified?

2. How are these approx. 120 reports 
characterized. Which study design?

2 12

4534

21

SR
RCT
CCT
Review
Other

An evidence-based critical appraisal process 2/5
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1. How many reports related to the topic can be 
identified?

2. How can these reports be characterized. Which 
study design? How many reports are included 
within each category?

3. What is the methodological 
scientific quality of these reports? 
How many reports can be 
excluded within each category 
due to questionable validity?

An evidence-based critical appraisal process 3/5
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N=900 reports
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NIH Consensus Conference- Numbers of studies 
included/excluded and reasons (Leake, J)

Evidence Table Number of studies in 
evidence table 
(total number 
matching the terms in 
final database) 

Number of studies excluded by 
reason

Diagnostic 
tests 
(diagnosis, 
reliability, 
agreement) 

5 (57) 17 - not a diagnosis study 
11 - non-systematic review 
8 - predictive test/risk factor analysis 
6 - article cited in text 
3 - cited in text for evidence of reliability 
3 - descriptive, expert opinion 
3 - no data to abstract 
1- in vitro study

Treatment 
(treatment)

Total 11 (69) 
7 remineralization 
4 restoration 

27 - non-systematic review 
22 - not treatment 
5 - failed to meet inclusion criteria (less 
than 1year duration, non-human study) 
2 - technique (how to) study 
1 - duplicate publication 
1 - not able to obtain
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1. How many reports related to the topic can be identified?
2. How can these reports be characterized. Which study 

design? How many reports are included within each 
category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within each 
category due to questionable validity?

4. How can the reports be described in 
terms of participants- Interventions-
Outcome measures 

An evidence-based critical appraisal process 4/5
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1. How many reports related to the topic can be 
identified?

2. How can these reports be characterized. Which study 
design? How many reports are included within each 
category?

3. What is the methodological scientific quality of these 
reports? How many reports can be excluded within 
each category due to questionable validity?

4. How can the reports be described?

5. Which conclusions and implications 
can be drawn from the present 
science foundation?

An evidence-based critical appraisal process 5/5
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CDC recommendations on use of 
fluorides

Strength of Recommendation: A

• Good evidence to support the use of this 
modality. 

• Continue and extend fluoridation of CWF
• Benefits persons in all age groups and of 

all socioeconomic status, including those 
difficult to reach through other public 
health programs and private dental care. 
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Oral Health in America: A report of 
the Surgeon General

• Water fluoridation is recommended as a 
very effective and cost-effective method 
of preventing coronal and root caries in 
children and adults. 

• Moreover, water fluoridation benefits all 
residents served by community water 
supplies regardless of socioeconomic 
status.
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Canadian Task Force on 
Preventive Health Care

Evidence Strength: A

Good evidence that water fluoridation is 
the most effective, equitable and 
efficient preventative for coronal and 
root dental caries
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Guide to Community Preventive Services

Community water fluoridation (CWF) is 
strongly recommended (21 refs)

• Starting or continuing CWF is effective in 
reducing caries in communities

• Stopping CWF is associated with increases 
in caries in some communities and 
decrease in others

• CWF is the most cost saving community 
intervention for large populations
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Report prepared for Ontario’s Public 
Consultation on Water Fluoridation

(N=29)
• Decrease in caries prevalence in communities 

with WF
• The magnitude of difference between F and 

non-F communities is small in absolute terms, 
particularly in communities where the 
prevalence is low

• A careful assessment of the balance between 
reductions in decay and increases in fluorosis 
should be undertaken in communities where 
the prevalence of dental caries is low. 
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Systematic review of water 
fluoridation (NHS, UK)

Evidence Strength: B (No recommendation 
made) (n=26)

• YES: Decreases prevalence in 
communities initiating water fluoridation

• YES: Increases prevalence following 
withdrawal of water fluoridation

• Uncertain: Reduces prevalence across 
social classes, bringing equity 
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Prevention of (root) caries
Fluoride toothpaste + 1
Preventive program with F- + 2
Water Fluoridation
Professional cleaning with F-

Fluoride gel (APF)
Fluoride varnish
Fluoride swabbing
Fluoride rinse 2x/yr 

+ 3

Fluoride in milk or salt
Fluoride tablets
Dietary Advice
Sorbitol or Xylitol additives
Triclosan in toothpaste
Dental Floss

? 4
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NIDCR Consensus
• Studies on the management of root caries do not 

offer strong evidence on how to care for patients
• They are few in number, and they are compromised 

either in design or duration
• Consequently, the issue of which approaches might 

be more appropriate in terms of patient preference, 
costs, and efficiency cannot be addressed

• Research is needed to 
– validate the accuracy of current diagnostic methods,
– provide evidence on the efficacy of therapeutic measures 

through more rigorous designs and over longer periods
– address the issue of patient-based measures of outcomes
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Clinical Signs
1. Hard lesions
2. Leathery to hard, 

easily cleaned
3. Leathery, able to 

maintain plaque-free
4. Large, leathery with 

loss of contour, soft, 
unable to maintain 
plaque-free

Treatment
No treatment 
Chemotherapeutic 

agents 
Debridement 

Debridement and 
Restoration

Interventions for managing root 
caries on individuals
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• Remineralizing with fluoride rinses 
• Tentatively, with fluoride gels and varnishes or 

chlorhexidine varnish 
• Recontouring before remineralizing with fluoride

(supported by limited data only)
• No long term studies compare methods of 

restoring root caries
• Root caries may be restored with composite 

resins, although conventional practice may allow 
glass ionomer or even amalgam restorations 

Therapy for root caries
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• Review patient medication. (Salivary production 
is not affected by aging. Older adults who suffer 
from dry mouth do so mainly due to medications) 

• Dry mouth symptoms can be treated with 
hydration or artificial saliva. Sugar-free candy or 
gum can also stimulate saliva flow

• Fluoride rinses and gels 
• Oral pilocarpine in patients with Sjögren’s 

Syndrome, and in those that have undergone 
radiation therapy

Other interventions for preventing and 
managing root caries
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