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Prosthetic Dentistry*

The discipline of dentistry 
concerned with

the consequences of 
congenital absence or 

acquired loss of oral tissues 

*Jokstad A, Ørstavik J, Ramstad T. A Definition of Prosthetic Dentistry. 

International J Prosthodontics 1998; 11:295-301.



Prosthetic Dentistry
The discipline of dentistry concerned with 

the consequences of congenital absence 

or acquired loss of oral tissues

on appearance, stomatognathic 
function, comfort, and local and 

general health of the patient

*Jokstad A, Ørstavik J, Ramstad T. A Definition of Prosthetic Dentistry. 

International J Prosthodontics 1998; 11:295-301.



Prosthetic Dentistry
The discipline of dentistry concerned with the 

consequences of congenital absence or 
acquired loss of oral tissues on appearance, 
stomatognathic function, comfort, and local and 
general health of the patient, 

and with the methods for, and 
assessment if more good than 

harm is done by, inserting artificial 
devices made from alloplastic 

materials to change these 
conditions.



artificial devices

made from 

alloplastic materials



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.



The central tasks of clinical work

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) ?



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, in order to 
confirm or exclude a 
diagnosis, based on 
considering precision, 
acceptability, 
accuracy,expense and safety?

The central tasks of clinical work



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?

The central tasks of clinical work



7. Prevention:

How to reduce the chance 
of disease by identifying 
and modifying risk 
factors and how do we 
diagnoses 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?

The central tasks of clinical work



Critical Appraisal Criteria
Exists for studies focused on:

 therapy

 diagnosis

 screening

 harm

 prognosis

 causation of disease (etiology)

 quality of care

 economic analyses

…..



Three general questions

1. Is the study valid?

2. What are the results ?

3. Are the results relevant to my 

question or problem?



1. Is the Study Valid ?

Is there a clear question?

Is the most appropriate study design 

to answer the question used?

Was the study conducted reliably?

Can you follow what the authors did?



Are the results presented in a clear 

and simple manner ?

Is there a clear bottom line ? 

Are they clinically important ?

2. What are the results?



Are the participants similar to my 

patients?

Is it realistic for me to apply the study 

methodology and results to my 

patients?

3. Are the results relevant to 

my question or problem ?



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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Manipulation 

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 



Clinical study designs (MESH terms)

· (Case study/series) 

· Case-Control Study 

· Cohort Study 

· Cross-Sectional Survey 

· Randomised Controlled Trial 
(RCT) 



How can the papers that have 

been published in refereed 

prosthodontic journals be 

characterised?



Critical appraisal of papers

All papers published in 

International Journal of Prosthodontics (n=826)

Journal of Prosthodontics (n=305)

The studies categorised according to e.g. 

study design, description of clinical problem, 

prosthodontic subtopic

Clinical studies additionally characterised by 

sample size and observation period

All variables cross-tabulated for possible 

relationships



Study aims

Self improvement; teaching; skill improvement

Therapy: process & outcomes; Prognosis

Chemistry;  physics;  physical-chemical properties

Biomechanics;  fit accuracy;  wear;  stress

0 %

20 %

40 %

60 %

80 %

100 %

94 95 96 97 98 99 0

I. Educational

II. Clinical problems 

III. Basic sciences

0 %

20 %

40 %

60 %

80 %

100 %

88 89 90 91 92 93 94 95 96 97 98 99 0

International J  Prosthodontics            Journal of  Prosthodontics



8 %

5 %

4 %

2 %

2 %

1 %

2 %

24 %

20 %

56 %

Laboratory

Descriptive

Cohort

Experiment

X-sectional

Case-series

Case report

Case-control

RCT

2 %

0 %

2 %

0 %

8 %

0 %

0 %

13 %

45 %

43 %

Int J ProsthodontStudy designs

22 Case reports

6 Cohort studies

6 X-sectional studies

1 Case-control study

1 RCT

J Prosthodont





Clinical problem vs. study design - therapy

14 %

3 %

2 %

1 %

6 %

1 %

7 %

34 %

18 %

48 % In vitro
Descriptive
Cohort
Experiment
X-sectional
Case-series
Case report
Case-control
RCT

2 %
0 %
3 %
0 %

14 %

0 %

1 %

19 %

15 %

65 %
Journal of  

Prosthodontics (n=124)

International Journal  

Prosthodontics  (n=180)       





Clinical problem vs. study design - Prognosis

51 %

0 %

8 %

21 %

1 %

1 %

0 %

83 %

1 %

17 % In vitro

Descriptive

Cohort

Experiment

X-sectional

Case-series

Case report

Case-control

RCT

37 %

0 %

0 %

9 %

27 %

0 %

0 %

74 %

0 %

27 %

Journal of  

Prosthodontics (n=11)

International Journal  

Prosthodontics

(n=72)       



Clinical studies - design characteristics

 Number of 
cohorts 

Observation 
period 

Size 

 1 2 >2 span average span average 

Prospective  
(n=52) (n=4) 

39 
3 

2 3 
1 

48 days - 
25 years 

4.7 
years 

4 -300 56 

Retrospective 
(n=23) (n=2) 

13 
1 

1 3 
1 

2 - 25 
years 

7.2 
years 

24 - 524 120 

Case series  
(n=15) (n=1) 

15 - - 3 mths - 
13 years 

4.4 
years 

8- 344 88 

RCT 
(n=10) (n=1) 

- 7 3 14 days - 
4 years 

< 1 year 14-85 43 

 

 Size 

 span average 

Cross-sectional 
(n=32)(n=6) 

13- 1608 
24-1286 

202 
612 

Experimental 
(n=41)(n=0) 

1 -79 22 

Case-control 
(n=10)(n=1) 

8- 250 
 

95 

 



Conclusions

Many papers focus on:

basic research problems with 

little direct clinical relevance

clinical studies with poor 

evidence of therapeutic benefits 

of prosthodontic treatment

Few papers focus on:

comparative clinical studies

longitudinal clinical studies that 

validate treatment outcomes



Evidence of doing more 
good than harm depends 
on adequate study 
design*.

Therapy

*Sackett DL, Strauss SE, Richardson WS, Rosenberg 
W, Haynes RB. Evidence-based Medicine. 2nd. 
edit. Churchill Livingstone, 2000.



CEBM, 2001. (http://cebm.jr2.ox.ac.uk/docs/levels.html)

1a. Systematic review of RCTs (with homogeneity of RCTs) 

1b. Individual RCT (with narrow confidence interval)

2a. Systematic review (with homogeneity) of cohort studies

2b. Individual cohort study (and low quality RCT; e.g.,<80% 

follow-up)

3a. Systematic review (with homogeneity) of case-control studies

3b. Individual case-control study

4. Case-series (and poor quality cohort and case-control studies)

5. Expert opinion without explicit critical appraisal, or based on 

physiology, bench research or “first principles”

Strength of evidence of treatment effects

http://cebm.jr2.ox.ac.uk/docs/levels.html


Differences in outcomes-single tooth loss?

1) Conventional fixed partial dentures versus 

etch-bridges?

2) Conventional fixed partial dentures versus 

crown supported by a single root formed 

implant?

3) Etch-bridge versus crown supported by a 

single root formed implant?

4) Identical crowns supported by root formed 

implants with different composition and/or 

surface design?



Differences in outcomes-multiple tooth loss?

1) Fixed partial dentures versus removable 
dentures?

2) Conventional fixed partial dentures versus 
etch-bridges?

3) Fixed partial dentures versus fixed partial 
dentures supported by implants?

4) Fixed partial dentures supported by implants 
and teeth and fixed partial dentures supported 
only by implants?

5) Identical prostheses supported by implants 
with different composition and/or surface 
design?



Differences in outcomes-edentulousness?

1) Identical prostheses supported by soft tissue versus soft 

tissue and remaining roots.

2) Identical prostheses supported by soft tissue versus implants.

3) Identical prostheses supported by two versus more than two 

implants.

4) Identical prostheses supported by soft tissue versus implants 

with non-root forms.

5) Identical prostheses supported by implants with different 

composition and/or surface design. 

6) Removable versus fixed prostheses supported by implants.

7) Removable prostheses connected with implants using 

different prosthesis/internal fixation devices.

8) Fixed prostheses supported by implants depending on the 

number of root formed implants



Safety and effectiveness - implant prosthetics?

Implant surface
Self-tapping vs standard

Rough vs smooth surface

Titanium vs Hydroxyapatite

Implant surgery techniques

Guided bone regeneration

Maintenance regimes

Prosthesis type

Stress-breaker vs non-stress breaker

Splinted vs unsplinted connection

Implant-prosthesis connection

Fixed vs overdentures

Hybrid versus ball-attachment

Different overdenture attachments

Laser-welded vs cast Ti-framework



Cochrane Collaboration

International organisation that aims 

to help people make well-informed 

decisions about healthcare by 

preparing, maintaining and 

promoting the accessibility of 

systematic reviews of the effects of 

health care interventions.



Objectives

1. To test the null hypothesis of no 
difference in the success, function and 

patient satisfaction between conventional 
prostheses and oral implants against the 

alternative hypothesis of a difference.



Endosseous Implants 

Dentists have to choose from 
more than 1,300 implants*.

These vary in form, material, 
dimension, surface 
properties and interface 
geometry. 

*Binon PP. Implants and components: entering the new 
millennium. Int J Oral Maxillofac Implants 2000;15:76-94



Objectives

1. To test the null hypothesis of no difference 
in the success, function and patient 

satisfaction between conventional prostheses 
and oral implants against the alternative 

hypothesis of a difference.

2. To test the null hypothesis of no difference 
in the long term success, morbidity, function 

and patient satisfaction between different oral 
implant characteristics and techniques against 

the alternative hypothesis of a difference.



Method of a Cochrane review - 1. Search for papers

1.Search of the Cochrane Oral Health Group 

specialist register (n > 12.000 papers) , using 

key words (e.g. prosthesis, bridge, implant*). 

Additional handsearch of journals

2.Search for RCT trials in Medline

3.Search of the bibliographies of identified 

RCTs, reviews and personal references 

4.Letters to first named authors of identified 

RCTs for further information about trials and 

attempts to identify unpublished studies



1. Two reviewers work independently, and in 
duplicate.

2. The relevance of each potentially interesting 
article is appraised in a non-blinded fashion 
with regard to the types of intervention.

3. Recordings of article ownership, affiliation, 
year of publication and journal. 

4. Identification of funding source (commercial, 

independent or unclear) clinical setting (university, non-

university, unclear) study design (parallel, split-mouth or 

cross-over) and sample size.

Method of a Cochrane review - 2. Initial data synthesis



5. Quality assessment of RCTs trials with

sample sizes: 

> 10 for parallel trials

> 5 for split-mouth and cross-over studies

A sensitivity analysis conducted if 

appropriate. 

Method of a Cochrane review - 3 Quality assessment



http://www.consort-statement.org/statement.html


A) A sample size calculation undertaken?

B) Adequate randomization and allocation 

concealment method?

C) Inclusion/exclusion criteria clearly defined?

D) Reasons for withdrawal specified by study group?

E) Control and treatment groups comparable at entry 

for important prognostic factors?

F) Any attempt at blinding (e.g. independent 

assessor)?

G) Appropriate statistical analysis?

Method of a review- 3.Quality assessment





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

0

1

41

0 20 40 60

0

7

6

29

0 10 20 30 40

Method of a review- 3.Quality assessment



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

Method of a review- 3.Quality assessment



E) Comparable study groups at entry for 
important prognostic factors?

0 No 
1 Unclear 

2 Yes

F) Any attempt at blinding

0 No 

1 Yes

G) Appropriate statistical analysis?

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

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?

Method of a review- 3.Quality assessment



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



1. Two reviewers work independently, 
and in duplicate.

2. Appraise: 

patient age 

withdrawals by group

reasons for withdrawals

primary outcomes for all time points 
mentioned in the study report.  

Method of a review- 4. Data synthesis



Primary outcomes: 

Patient or Dentist 

centered criteria ?



Which outcome criteria?

1) Implant mobility and implant removal 
of stable implants dictated by 
progressive marginal bone loss

2) Implant fracture and other 
mechanical complications that do not 
allow the use of the implants

3) Radiographic marginal bone level 
changes on standardised intra-oral 
radiographs



Which outcome criteria?

Plaque

Marginal bleeding

Probing pocket depth

Probing “attachment” level

Radiographic marginal bone level 

changes on standardised intra-

oral radiographs



Measures relative to treatment outcomes

Perceived/self reported:

 Adaptation to prosthesis 
(satisfaction)

 Appearance 

 Function (chewing, 
speech)

 Dietary significance 
(intake, selection)

 Health 

 Quality of life (psyche, 
wellbeing, self esteem)

 Social activity

Observed:

 Appearance 

 Function (bite force, 

tracking)

 Diet survey

 Health indices *

 HRQL indices*

 Social activity



Most 
publications in 

the dental 
literature are 

not RCTs



Dental Research-Medline 1969-1999

In 1999: 7% clinical research, 5% RCT

%

0

1

2

3

4

5

6

7

8

1969

(n=5911)

1979

(n=5480)

1989

(n=7317)

1999

(n=4431)

Clinical trials

RCTs

Meta-a

Sjögren & Halling, 

Acta Odontol Scand 

2000



Randomised Controlled Trials in 

Oral Implant research 

4630 1100

80

1180

Reports Clinical trials RCTs



TMD studies 1980-92

4000

1200

1200

TMD

Therapy

45 %

19 %

16 %

11 %
9 %

Reviews

Clinical studies

Technique reports

Case reports

Letters

Antzcak-Bouckoms, 1995

RCT studies 

1284

51

TMD

RCT



Why so few Randomised 

Controlled Trials in 

Prosthetic Dentistry ?



1. Ethical issues - RCT vs 

uncertainty

 Dentist preference

 Patient preference

 Similar arms in RCT studies?

 patient satisfaction

2. Complex - and never identical -

treatment considerations



1. Randomised Controlled 

Trials in Prosthetic 

Dentistry need to  take 

into account  Patient 

Preferences



Zelen M. A new design for randomized controlled trials. N Engl J 
Med 1979; 300: 1242-45. 

Individuals eligible

for inclusion

randomised

before consent to

participate

Conventional treatment (excluded)

Yes

Conventional

treatment*

No

Implant Conventional

 treatment

Randomised

Accept participation to RCT?

Zelen design

* Given conventional treatment, but analysed as if they have received exp. treatm.



Ethical concerns overcome by offering the opportunity to 
switch to other group

Individuals eligible

for inclusion

randomised

before consent to

participate

Conventional treatment (excluded)

Yes

Conventional

treatment*

No

Implant

Accept

Conventional

Refuse

Implant

Conventional

Accept

Implant

Refuse

Conventional

Randomised

Accept participation in RCT?

Zelen double randomised consent design

* Given conventional treatm., but analysed as if they have received exp. treatm.



Wennberg design

Yes

NoIndividuals

eligible

for inclusion

Implant Conventional

Randomised

RCT group

Implant Conventional

Preference group

Randomised

Accept randomisation? Excluded

Include individuals who agree to be randomised



Feine & Awad design 

Individuals eligible for inclusion

Implant Conventional

Randomised

No preference

Implant Conventional

Randomised

Preference implant

Implant Conventional

Randomised

Preference conventional

Feine J, Awad MA. Community Dent Oral Epidemiol 1998.



2. Uncertainty about 

best treatment in 

complex situations 



Will identical  treatment be given to 

these patients ?



Choice of therapy – patient preferences

Total rehabilitation or minimal solution?

Demand for longevity, 1 y. - 30 yrs.? 

Risk attitude to iatrogenic damage, i.e. 

future prognosis of tooth?

Demand for fixed (or removable) 

prosthetic solution? 

Expectance of treatment? 

Patient economy.



...for the right 
patient…. 50

60

70

80

90

100

0 5 10 15 20 years

%

København Aarskursus Mars 2000

Dentist:patient 
relationship
Two-way 
communication

Independent

variables

Bi-

variate

odds

ratios

Bivariate

significance

95%

Confidence

intervals

bivariate

odds ratios

Multi-variate

odds ratios

Multivariate

significance

95%

Confidence

intervals for

multivariate

odds ratios

Age group

20-30

30-40

+40

-

2.32

2.63

-

**

***

-

1.15 - 3.13

1.43 - 3.08

-

2.52

2.63

-

**

***

-

1.35 - 3.33

1.83 - 3.8

Gender

Male

Female

-

2.42

-

**

-

1.61 - 2.79

-

2.12

-

**

-

1.91 - 2.9

Material

Amalgam

Composites

Glass ionom.

-

1.12

3.12

-

NS

***

-

0.13 - 1.56

2.52 - 4.34

-

1.42

5.65

-

NS

**

-

1.13 - 1.96

4.67 - 7.23

Dentists

#1

#2

-

1.34

-

NS

-

0.35 - 1.61

-

1.04

-

NS

-

1.35 - 2.01

Location

Mandible

Maxilla

-

1.55

-

*

-

1.17 - 2.04

-

1.15

-

*

-

1.57 - 2.14

Correct

treatment... 

København Aarskursus Mars 2000
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The explosion of 

information in 

society



A rapidly changing society

The production of new knowledge is at 
maximum in historical context

Rapid changes of new ideas and 
concepts

Information technology has improved 
the potential for information transfer to 
everybody

Affects us all
Students and teachers
Patients
Researchers



Dental journals in circulation
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Where and by who 

is new knowledge in 

oral sciences 

created? 



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



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 



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



Developers of local guidelines 

and protocols

•Local consensus, sometimes on national guidelines  

•Clinical specialists seeking ways to influence peers



Advancement depends on good 

communication

?

BARRIERS: Ignorance-Defensiveness-Arrogance 

Different educational backgrounds, evaluation of best practice

Pressures, priorities, language, preoccupations



How will 

tomorrow’s clinical 

practitioners be 

affected? 



Dentists’ environment: 
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



More knowledgeable  patients:

 Patient communication!

 Wish to remain sound, look healthy…. young

 Competitive health providers



We need to consider 
not only the 

amount 
of information, but also

the 
quality 

of this information



An ethical aspect

A strategy for being reasonably 
certain that my advises and 
treatment are the best available to 
my patients. 

A practical aspect
A strategy for solving clinical 

problems on a daily basis.

Solution: Integrate evidence-

based clinical practice



Evidence based prosthodontics



Where can the 

best evidence 

based resources 

be found? 



FDI World Dental Federation



FDI World Dental Federation

http://www.fdi.org.uk/guidelines


Thank you 

for your

kind 

attention
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