
Who needs 
“evidence”?



AKA



A look at the evidence 
needs of the patient, 

clinician, manufacturer
& third party funder(s)



What I plan to talk about

Defining evidence

Evidence needs of different stakeholders

Measuring survival of dental restorations and 

factors influencing restoration survival

Applying the evidence

Narcissistic attitudes to “evidence”



Learning objectives

Know that different stakeholders in treatment may have 

different criteria for the “evidence” that they might expect 

Be confident in choosing the most appropriate “evidence” 

when planning treatment.

Be aware of the consequences of not following an evidence-

based approach to patient care.

Thanks to my sponsor    
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Thanks, Louis for all that 

you brought us.

You are greatly missed.



What I plan to talk about

Defining evidence
Evidence needs of different stakeholders

Measuring survival of dental restorations and factors 

influencing restoration survival

Applying the evidence

Narcissistic attitudes to “evidence”



Evidence:
The earliest known use of the noun evidence is in the Middle 
English period (1150—1500).
OED's earliest evidence for evidence is from around 1384, 
in Bible (Wycliffite, early version).

There are 17 meanings listed in OED's entry for the 
noun evidence, six of which are labelled obsolete. 



Evidence:
Oxford English Dictionary: 

noun. noun. /ˈɛvədəns/ 1[uncountable, 

countable] the facts, signs, or objects that 

make you believe that something is 

true evidence (of something).

the available body of facts or 

information indicating whether a 

belief or proposition is true or valid.

"the study finds little evidence of 

overt discrimination"

Similar:

proof

confirmation

verification

substantiation

corroboration

affirmation

authentication

attestation

documentation

support for

backing for

grounds for

•LAW

•information drawn from personal testimony, 

a document, or a material object, used to 

establish facts in a legal investigation 

or admissible as testimony in a law court.

•"without evidence, they can't bring a 

charge"

https://www.google.com/search?sca_esv=ca2a48b619c49a76&sca_upv=1&rlz=1C1CHBF_enGB843GB844&q=proposition&si=ACC90nwKPQWKXvO0LWGU61hOTgoD7uHdxgcmX3WNBqgzFX5pqoSLX9K_6PHFidgRqJ4kos6Wzkwzjavk_MHZBR3_-8k1PpfBh_RwxxGw9lKXCPXwvDmzKZ0%3D&expnd=1&sa=X&ved=2ahUKEwic2fHP772IAxW1UkEAHc9lKSIQyecJegQIPhAO
https://www.google.com/search?sca_esv=ca2a48b619c49a76&sca_upv=1&rlz=1C1CHBF_enGB843GB844&q=testimony&si=ACC90nytWkp8tIhRuqKAL6XWXX-NjbhXTkNEgcOewSqcQ_3YJd5WvcwPyhajgyd30_FEtIQGrqJYIicR6Y8hvCfIXeSu11faNQ2xX7qWXIxNjit5PbzCipY%3D&expnd=1&sa=X&ved=2ahUKEwic2fHP772IAxW1UkEAHc9lKSIQyecJegQIPhAm
https://www.google.com/search?sca_esv=ca2a48b619c49a76&sca_upv=1&rlz=1C1CHBF_enGB843GB844&q=admissible&si=ACC90nyOnVY18Aw7zUtkWPYo5mTn8SatLs1Fm2Dml3E6xOY5CrXEFrRDLj8A70g7l5AcHpj_zkpPLtoCkgtpKHPHefCyphPLs2eV45__Zedm64q2CA-89gg%3D&expnd=1&sa=X&ved=2ahUKEwic2fHP772IAxW1UkEAHc9lKSIQyecJegQIPhAn


Evidence:
Collins Dictionary:

Evidence is anything that you see, experience, read, or 

are told that causes you to believe that something is true 

or has really happened.

Chartered Society of Physiotherapy

Evidence could be described as the available body of facts, 

information or data on which to base a clinical decision.

Research evidence:

Research evidence is any fact, information or data provided 

by a research study. The evidence may be generated from 

any type of research study utilising any type of research 

methodology.

Research evidence may come from individual research 

studies (primary research) or from reviews which combine 

and analyse the evidence from more than one study on the 

same topic (secondary research).



Systematic reviews & meta-analyses

RCCTs

Prospective clinical trials

Retrospective clinical trials

Case report

Clinical experience

In vitro experiments

Animal experiments, in vivo

The hierarchy of evidence in dental research



The Gold Standard design

Randomised

Clinical

Prospective

Double blinded

Controlled e.g. RCCT

Examples – smoking cessation, BUT, not always 
practical or ethical e.g. passive smoking and lung 
cancer



RCCTs in Restorative Dentistry

Relatively few examples

Often of short duration and small scale

Methodological requirement for controls and 

randomisation is difficult to combine with the ethical 

requirement for informed patient consent in a 

general practice environment

Can be expensiveSo, in restorative dentistry, we generally have to use 

other methodologies





Burke F.J.T. and McCord J.F

Research in general dental 

practice –

Problems and solutions.

Br.Dent.J.1993:175; 396-398.

Burke F.J.T., Crisp R.J. McCord J.F. 

Research in dental practice:SWOT 

analysis. Dent.Update 2002:29:80-87.

Dental Update:1997







Most studies are undertaken in hospital/dental

school environments = EFFICACY

There is a need for real world studies in high 

street practices = EFFECTIVENESS



Hard evidence



Put simply:What EBD really means

Clinical skills 

and 

experience

Clinical 

evidence

Patient’s 

needs & 

preferences

EBD



A basic principle:

Drilling isn’t great for teeth!!



Dentine/pulp reactions to full crown 

Procedures. Dahl BJ, J.Oral Rehabil.1977:4:247-254

Severe acute pulp reactions were observed 

subjacent to the dentinal tubules cut in full

crown preparation

Tooth preparation and pulp degeneration

Christensen GJ. JADA 1997:128:353-354  

Patients should be warned that pulpal death

and endodontic therapy can result from crown placement

Prevalence of periradicular periodontitis associated with 

crowned teeth in an adult Scottish subpopulation. 

Saunders WP, Saunders EM. Brit.Dent.J.1998:185:137-140.

CONCLUSION: Pulpal damage may occur during procedures to provide a 

crown



Iatrogenic injury to the pulp in dental 

procedures. 

Bergenholtz G. Int.Dent.J.1991:41:99-110.

LITERATURE REVIEW: CONCLUSIONS

Iatrogenic (“dentistogenic”) injury to the 

dental pulp is not an insignificant problem

in clinical dentistry

Pulpal necrosis occurs with a frequency of 

10-15% over a period of 5-10 years



Drilling isn’t great!
……for teeth

Trevor’s view:



…but



Some patients

(and their 
dentists)
 choose 

intervention!

Some patients think 

they know best!



Some 
patients

(and their 
dentists)
 choose 

intervention



What I plan to talk about

Defining evidence

Evidence needs of different stakeholders

Measuring survival of dental restorations and 

factors influencing restoration survival

Applying the evidence

Narcissistic attitudes to “evidence”



Evidence needs of the patient

• Safe treatment

• Sustainable use 

   of materials and devices

• Material does 

   what is claimed

• Lasts longer than

   alternatives

• Good value

   for money



…by the way



Patients care more than we suspected!



10 members of the PREP Panel

Ethical approval

Questionnaire to 250 patients

249 useable responses



CONCLUSIONS:

Patients feel that materials should have a 

robust evidence base, produced by 

manufacturers with experience in the field

Patients care about the materials that we use

Almost half did not wish “own label” materials 

to be used in their mouths

One third expressed anxieties regarding the 

use of amalgam in their teeth



Evidence needs of the patient

• Safe treatment

• Sustainable use 

   of materials and devices

• Material does 

   what is claimed

• Lasts longer than

   alternatives

• Good value

   for money



Sustainability has interested me for some time!

Dental Update 1998

Amalgam
Poor biodegradability of latex 

gloves
Ditto polyvinylsiloxane
Disposable single-use items 

used in the surgery
Bags of dental surgery waste
Chemicals used in developing 

radiographs
Paper



Now, thanks to recent work, we have a better 

understanding of sustainability

 Patients usually come by car
 NHS accounts for 3.5% of all UK 

road traffic
 Dentistry responsible for 8% of all 

NHS travel
 Significant amount of carbon 

emissions come from (staff & 
patient) travel

 Short procedures have a 
disproportionally higher carbon 
emissions rate



Now, thanks to recent work, we have a better 

understanding of sustainability

Choose practice energy source 

with lowest emissions

Lighting can use a lot of power

Dental suction only uses £7 per 

year

Autoclaves and washer 

disinfectors use £180 to £240 

energy per year



Now, thanks to recent work, we have a better 

understanding of sustainability

 Practical & patient-centred 
prevention (reduced disease = fewer 
appointments, less travel, less 
materials’ use and SUPs, less 
packaging)

 High quality operative care (durable 
treatment with fewer repairs and 
replacements)

 Integrated care (active participation 
of all stakeholders, combining 
managed treatment appointments, 
shared family appointments)

N Martin & S.Mulligan



A brief look at 

restoration 

replacement, because 

placing and replacing 

restorations has an 

environmental cost



Research 

on marginal 

ditching & 

staining



Research on marginal ditching

Patients who required replacement restorations were included.

A total of 330 sites on 175 teeth in 118 patients were measured for marginal gaps 
(<0.4mm or >0.4mm)

Each restoration removed using a turbine drill and sterile bur: a sample of dentine 
was removed from the enamel-dentine junction beneath the site and this was 
processed microbiologically. 

Mutans streptococci colonies were counted on agar plates, with lactobacilli and 
yeasts also being identified.  

RESULTS: The narrow ditch (<0.4mm) did not have significantly more bacteria than 
an intact margin. However, the wider ditch (>0.4mm) presented a different story – 
there were significantly more micro-organisms present beneath the wider marginal 
gaps, with a greater proportion of these being lactobacilli

MESSAGE: “It might be prudent to replace restorations where 
marginal gaps exceeded 0.4mm”. They added that colour 
change adjacent to an amalgam restoration should not trigger its 
replacement. 

Kidd EAM, Joyston-Bechal S, Beighton D. Marginal ditching and staining as a predictor of secondary 

caries around amalgam restorations: A clinical and microbiological study. J.Dent.Res.1995:74:1206-1211.



Research on marginal staining
197 discrete sites in 72 patients with tooth-coloured restorations requiring 

replacement.

30 sites (12 on enamel and 18 on dentine) were carious and 167 sites were 
clinically non-carious. Margin sites selected for microbiological sampling. 

The colour of the margin was noted and the tip of an LA needle used for the 
removal of plaque from the tooth-restoration interface 

Restoration then removed using an air turbine and sterile bur. Sample of dentine 
was taken for microbiological testing. 

RESULTS: More bacteria in samples from carious than from non-carious sites: Not 
a surprise! But, more bacteria found in dentine beneath stained margins. Only 
margins >0.4mm yielded more micro-organisms in dentine. 

MESSAGE: “Where the margin is not frankly carious, no clinical criteria 
(not even margin staining) will predict the presence of soft dentine”. 
Therefore, in the absence of patient concern about a discoloured 
margin around a tooth-coloured restoration, there is no indication from 
a caries viewpoint to replace a tooth-coloured restoration which has a 
stained margin. 

Kidd EAM, Beighton D. Prediction of secondary caries around tooth-coloured restorations: A clinical 

and microbiological study. J.Dent.Res.1996:75:1942-1946. 



On the basis of this 

research, how many 

restorations have I 

replaced 

erroneously ?



This can often be done with minimal 

tooth preparation, other than cleaning

Blum IR. The management of failing direct composite restorations: replace or repair? 

in: Lynch CD, Brunton PA, Wilson NHF, editors. successful posterior composites. London: Quintessence; 2008;101-113. 

Blum IR, lynch CD, Wilson NHF. Factors influencing repair of dental restorations with resin composite. 

Clin Cosmet Investig Dent. 2014; 17;6:81-88.

Blum IR, Schriever A, Heidemann D, Mjör IA, Wilson NHF The repair of direct composite restorations: 

an international survey of the teaching of operative techniques and materials. Eur J Dent Educ. 2003;7:41-48. 

Gordan VV, Mjör IA, Blum IR, Wilson NHF. Teaching students the repair of resin based composite restorations: 

a survey of North American dental schools. J.Am.Dent.Assoc. 2003;134:317-323.  

Therefore, 

repair should be 

considered



The evidence base 

for repair is building



The evidence base 

for repair is building

Blum and Ozcan stated unequivocally that “restoration replacement should be 

considered as the last resort when there are no other viable alternatives”. 

“The literature on survival of repaired restorations concluded that numerous 

longitudinal clinical studies have shown that restoration repairs in permanent teeth 

are able to significantly increase the lifetime of restorations and the restored tooth unit”.



Amalgam

V 

RBC

In terms of 

“sustainability”



dental amalgam has had

a turbulent history



A short history of silver amalgam

1819 English chemist Charles Bell  
invents Silver Amalgam

1826 Auguste Onesime Taveau “Pate 
d’Argent” (France)

1833 – 1841 Crawcour brothers “Royal 
Mineral Succedaneum” to the USA 

1840 American Society of Dental 
surgeons (ASDS) founded

1843 ASDS  declared the use of 
amalgam to be malpractice

1848 ASDS suspended 11 members



“I hereby certify it to be my opinion and firm 

conviction that any amalgam whatever is 

unfit for the plugging of teeth or fangs and I 

pledge myself never under any 

circumstances to make use of it in my 

practice as a dental surgeon, and 

furthermore, as a member of  the American 

Society of Dental Surgeons, I do subscribe 

and write with them in this protest against 

the use of the same.”



2002 FDA proposes dental Hg class 2 
Device 

2002 House Bill 2221 Arizona; 1715 
Georgia; 4870 Illinois; 2786 Washington; 
(pending).1251 New Hampshire passed

2002 (April)  US Congress Rep. 
members Dan Burton (Ind) & Diane 
Watson (D) co-sponsor modified 
legislation “Mercury in Dental Filling 
Disclosure & Prohibition Act” 

The history of silver amalgam



The Amalgam debate…continued

2 US members of congress want 
to abolish amalgam

They demand full disclosure re 
the alleged dangers 

Anti-amalgamists (scientists, 
lobbyists, evangelists & litigators) 
are durable people

They have enlisted the American 
Civil Liberties Union to defend 
their freedom of speech

(Safe Drinking water & Toxic 

     Enforcement Act of 1986)

Rep. Congresswoman 

Diane Watson (D.-Calif) 



Extracts from statement by Congresswoman Diane Watson

“Mercury in Dental Filling Disclosure & Prohibition Act”

Los Angeles, California. November 5th 2001

• Mercury now removed from all but one health 
care use (like pre-civil war medicine!)

• USPHS agency Toxic Substances & Disease 
registry (1999 report (transplacental Hg → 
developing child’s brain). 

• 1997 Dentsply (USA) advise dentists not to 
use amalgam for children, & pregnant 
women, Hg hypersensitivity or kidney 
problems.  

• Fillings are falsely called “Silver” & ADA gags 
dentists from talking about the risks.









None of these

publications has 

been backed

by scientific fact





The scientific evidence (170 references):

Does not support the myth that mercury from 

dental amalgam causes kidney damage

Does not support the myth that dental amalgam is 

associated with MS, Alzheimer’s Disease, mental 

disease or “amalgam illness”

Does not support the myth that mercury from dental 

amalgam damages the immune system or causes 

harmful reproductive effects



Vimy MJ, Lorscheider FL. Intra-oral mercury released from 

dental amalgam. J.Dent.Res.1985:64:1069-1071

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air 

mercury:estimation of daily dose from dental amalgam. 

J.Dent.Res.1985:64:1072-1075

Patients with amalgam restorations had 
an average intraoral Hg concentration of 
4.9 microgram/m3 before chewing and 
12.7 microgram/m3 after chewing gum.

Average daily dose of 20 microgram Hg

Those with >12 amalgam fillings had daily 
dose of 29 microgram Hg

These levels are higher than the 
maximum daily Hg dose in many countries



Vimy MJ, Lorscheider FL. Intra-oral mercury released from 

dental amalgam. J.Dent.Res.1985:64:1069-1071

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air 

mercury:estimation of daily dose from dental amalgam. 

J.Dent.Res.1985:64:1072-1075

   FLAWS



Vimy MJ, Lorscheider FL. Intra-oral mercury released from 

dental amalgam. J.Dent.Res.1985:64:1069-1071

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air 

mercury:estimation of daily dose from dental amalgam. 

J.Dent.Res.1985:64:1072-1075

Misuse of a chrome mercury detector
Olsson & Bergmann, and Berglund et al 

reported that Vimy & Lorscheider grossly 
overestimated the mercury vapour release

Mackert recalculated average daily dose 
of Hg release as 1.7 micrograms

Olsson S, Bergmann M. Letter to the editor. J.Dent.Res.1987:66:1288-1289.

Berglund A., et al. Determination of the rate of release of intra-oral mercury 

vapor from amalgam. J.Dent.Res.1988:67:1235-1242.

Mackert JR. Factors affecting estimation of dental amalgam mercury exposure 

from measurements of mercury vapor levels in intra0-ral and expired air. 

J.Dent.Res.1987:66:1775-1780



Vimy MJ, Lorscheider FL. Intra-oral mercury released from 

dental amalgam. J.Dent.Res.1985:64:1069-1071

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air 

mercury:estimation of daily dose from dental amalgam. 

J.Dent.Res.1985:64:1072-1075

Vimy & Lorscheider assumed that Hg 
vapour release depended on the flow rate 
during respiration

Hg release is, in fact, time dependent
Berglund at al recalculated daily Hg 

release as 1.7 micrograms and Olsson & 
Bergman as 1.3 micrograms

Olsson S, Bergmann M. Letter to the editor. J.Dent.Res.1987:66:1288-1289.

Berglund A., et al. Determination of the rate of release of intra-oral mercury 

vapor from amalgam. J.Dent.Res.1988:67:1235-1242.

Mackert JR. Factors affecting estimation of dental amalgam mercury exposure 

from measurements of mercury vapor levels in intra0-ral and expired air. 

J.Dent.Res.1987:66:1775-1780



Vimy MJ, Lorscheider FL. Intra-oral mercury released from 

dental amalgam. J.Dent.Res.1985:64:1069-1071

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air 

mercury:estimation of daily dose from dental amalgam. 

J.Dent.Res.1985:64:1072-1075

Chewing food does not cause as much Hg 
release as chewing gum (Berglund, 2000)

The amount of Hg released decreases as 
the amalgam ages (Berdouses et al, 1995)

Berglund A. Estimation by a 24 hour study of the daily dose of intra-oral mercury 

vapor inhaled after release from dental amalgam. J.Dent.Res.1990:69:1646-1651.

Berdouses E, Vaidynathan TK et al. Mercury release from dental amalgams: an 

in vitro study in controlled chewing and brushing in an artificial mouth. 

J.Dent.Res.1995:74:1185-1193.



Vimy MJ, Lorscheider FL. Intra-oral mercury released from 

dental amalgam. J.Dent.Res.1985:64:1069-1071

Vimy MJ, Lorscheider FL. Serial measurements of intra-oral air 

mercury:estimation of daily dose from dental amalgam. 

J.Dent.Res.1985:64:1072-1075

By 1995, these studies were totally 
discredited, but are still quoted today by 
the anti-amalgam lobby

SUMMARY: Amalgam restorations release small 

amounts of mercury, but well below threshold 

levels considered dangerous for occupational 

exposure.



Contemporary UK dental practice 

2015/16: Comparison with previous results: 

premolars 

(similar questionnaire used on 3 occasions)

Amalgam for Class II, 2002….86%  

Amalgam for Class II, 2008….59%

Amalgam for Class II, 2015….40%  

  



What does the future 

hold for amalgam?



Amalgam is not adhesive,so 

mechanical retention is needed



The Minamata Convention
Final agreement, 10th & 11th October 

2013, 147 countries signed up 

July 2018

Amalgam banned in children 15 years 

and younger, and in pregnant/nursing women



Once a patient has 

received one tooth-

coloured restoration in  a 

back tooth, he/she is 

unlikely to return to 

amalgam.

Trevor’s View



A less well known 

fact….

Ritchie KA, Gilmour WH, Macdonald EB, Burke 
FJT et al. Health and neuropsychological 

functioning of dentists exposed to mercury. 
Occup.Environ.Med.2002:59:287-293

180 dentists and 180 controls:
Urine mercury, hair & nail, 

psychomotor performance analysed, 
general health questionnaire given.



The situation 

today….





Nov.

2024



Evidence needs of the patient

• Safe treatment

• Sustainable use 

   of materials and devices

• Material does 

   what is claimed

• Lasts longer than

   alternatives

• Good value

   for money



Amalgam no longer subsidised in Sweden

Median survival time (MST) calculated from

    molar Class II longevity studies

Fee schedules obtained 

Mean initial costs and long-term cost over 

    10 years calculated, using MST as the 

     time for replacement



Median Survival Time(years)

Amalgam Composite Glass I

 9.3        4.7       3.0

Mean initial costs (Swedish Kroner)

Amalgam Composite Glass I

 508        649       301



Mean costs over 10 yrs

   Amalgam  Composite Glass I

         1016        1947      1204

Amalgam class II restorations had the lowest theoretical

 long term cost . 

Composite was the most expensive initially and in the long term



3-year Class V evidence 

from Germany

175 NCCLs: Equia Forte 
vs Filtek Supreme



Evidence needs of the patient

• Safe treatment

• Sustainable use 

   of materials and devices

• Material does 

   what is claimed

• Lasts longer than

   alternatives

• Good value

   for money

CONCLUSION

More cost-effectiveness studies needed



Evidence needs for the dentist

• As for patient

• Easy to use by 

   clinician and nurse

• Value for money

• How best to use

• Know clinical limitations

   of material and

   technique 
   



Evidence needs for the dentist

• As for patient

• Easy to use by 

   clinician and nurse

• Value for money

• How best to use

• Know clinical limitations

   of material and

   technique 
   



Some recent PREP Panel evaluations



The PREP Panel evaluation of G-Premio Bond

2 evaluators, 719 restorations placed





The PREP Panel evaluation of Zipbond

A good result! 

100% would purchase if available at “average” price

593 

restorations 

placed



Universal bonding 

agents generally 

represent improved ease 

of use compared with 

previous bonding agents

Trevor’s view:



…this is good 

because….



An easy to use material may allow us to 

produce better results



Evidence needs for the dentist

• As for patient

• Easy to use by 

   clinician and nurse

• Value for money

• How best to use

• Know clinical limitations

   of material and

   technique 
   



…choosing a reliable material 

is one thing, 

but using it correctly is another! 



Evidence needs for the dentist

• As for patient

• Easy to use by 

   clinician and nurse

• Value for money

• How best to use

• Know clinical limitations

   of material and

   technique 
   



…this is where well-designed 

clinical trials are needed

AND

clinicians need to have read them!



Evidence needs for the manufacturer

• Ease of use

• Clinically effective

• Cost effective

• Meets statutory requirements

• Need to convince dentists

   to purchase



Evidence needs for the manufacturer

• Ease of use

• Clinically effective

• Cost effective

• Meets statutory requirements

• Need to convince dentists

   to purchaseHow many manufacturers fund independent 

clinical evaluations of their materials?



Evidence needs for the manufacturer

• Ease of use

• Clinically effective

• Cost effective

• Meets statutory requirements

• Need to convince dentists

   to purchaseQUESTION: Should we use a material which 

does not have data from clinical evaluations?



Evidence needs for the manufacturer

• Ease of use

• Clinically effective

• Cost effective

• Meets statutory requirements

• Need to convince dentists

   to purchase



Evidence needs of the third-party funder(s)

• Clinical effectiveness

• Value for money

• Probity requirements

• Need to keep dentists working

   in the system



Evidence needs of the third-party funder(s)

• Clinical effectiveness

• Value for money

• Probity requirements

• Need to keep dentists working

   in the system

Do they care? With the system 

since 2006, there is no way of 

assessing individual dentists’ 

performance. 

The Steele Report (2009) recommended the 

return of tooth level data collection, but 

nothing has changed.



Evidence needs of the third-party funder(s)

• Clinical effectiveness

• Value for money

• Probity requirements

• Need to keep dentists working

   in the system

The Probity department at the DPB was closed in 2005



Evidence needs of the third-party funder(s)

• Clinical effectiveness

• Value for money

• Probity requirements

• Need to keep dentists working

   in the system

FAILED!



2004 2017



2009:

UDAs disparaged……

In England, new 

contract pilots 

eventually set 

up………..

…but abandoned two 

years ago



Also mentioned in…

Many mentions by others, for example:

Hancocks S OBE. I worry. Br.Dent.J.2022:65:

Westgarth D. How much longer does NHS dentistry 

have left? BDJ IN Practice 2020:35:12-15.



2 months ago

Have we gone below the 

critical mass? 

Size matters.



Evans et al, Br.Dent.J.January 9th, 

2023

Have we gone below the critical mass? Size matters.

Scoping review: peer reviewed 

literature, webpages, reports & opinion 

pieces included from past five years: 

73 in total



Evans et al, Br.Dent.J.January 9th, 

2023

Have we gone below the critical mass? Size matters.

Factors affecting dentists’ recruitment 

and retention identified:

NHS UDAs most common factor & its 

associated workload

Stress-related issues, deep discontent with 

the NHS primary care systems, system 

fundamentally flawed

Limited opportunity for career progression

Financial factors,increased cost of indemnity

Brexit, the pandemic & legislative uncertainty



In general, dentists have done 

a good job for their patients, 

under a fee per item system!

They gave excellent value for 

money: why did the NHS have 

to change the system? 
slide made 2006



Some things haven’t changed



1999



1999



Evidence needs of the third-party funder(s)

• Clinical effectiveness

• Value for money

• Probity requirements

• Need to keep dentists working

   in the system



What I plan to talk about

Defining evidence

Evidence needs of different stakeholders

Measuring survival of dental restorations and 

factors influencing restoration survival

Applying the evidence

Narcissistic attitudes to “evidence”



Personal evidence

Composites at 11 years



Systematic reviews & meta-analyses

RCCTs

Prospective clinical trials

Retrospective clinical trials

Case report

Clinical experience

In vitro experiments

Animal experiments, in vivo

The hierarchy of evidence in dental research



Why is restoration longevity important?

Managing patient expectations (or not)

Avoidance of adverse medicolegal situations

Clinical Governance

Third party funders want to know if they are getting

     value for money

In the past, Government wanted to know!

Dentists might want to audit their performance

Keeping faith in the profession



This is how 

others used to do it,

50 years ago



The durability of conservative restorations
Allan DN. Br.Dent.J.1969: 126:172-177.  

Of “true failures”, attributable to poor technique, 

41%  showed faulty marginal integriaty.

Also due to poor restorative technique were 

those fillings not properly extended: this accounted 

for 25% of failures 

Silicate fillings usually failed due to dissolution 

of the material

= my italics



“Robinson’s Rules”
Br.Dent.J.1971:130:206-208

Records of 80 patients who attended a suburban 

London practice in 1948, still attending in 1969

Patients who had sought treatment elsewhere 

were “eliminated”, as were patients who had a gap 

in treatment of < 2 years 

This left 43 patients aged 13y-57y. Only amalgam 

and silicate fillings were studied.

For each patient, a note was made of the fillings 

done in the first year.

Detailed examination of the records of the 

following 20 years



Robinson’s Rules
Br.Dent.J.1971:130:206-208



“Robinson’s Rules”
Br.Dent.J.1971:130:206-208



A longitudinal study of dental restorations
Allan DN. Br.Dent.J.1977:143:87-89.

Records from a practice in NE England were 

made available

Records of 47 patients followed from 1951 to 

1971 & 31 patients from 1954 to 1969. 



A longitudinal study of dental restorations
Allan DN. Br.Dent.J.1977:143:87-89.



A longitudinal study of dental restorations
Allan DN. Br.Dent.J.1977:143:87-89.

“A filling was deemed to have failed because it was replaced”



Onwards and upwards



Assessing 

restorations 

on a 

scientific 

basis

United States Public Health 

Service [USPHS] criteria





There is a need

for scientifically-

based evaluation of 

longevity of restorations

in dental practices



Large scale administrative databases
Gilthorpe MS et al. Community Dent.Health.2002:19:3-11.

Gilthorpe et al. analysed amalgam restorations 
in 200 RAF personnel at 16 yrs.

Higher risk of failure associated with molars 
compared with premolars, large restorations cf 
small, presence of root fillings or pins.
Patients who had seen different dentists had more 
restoration failures.
Patients with high DMFT subsequently experienced 
increased risk of failure.
Successive restorations fare worse than previous 
ones.

4,712 restorations in 200 subjects (24 
restorations per subject!)

Cox Regression models used



Large scale administrative databases
Bogacki RE et al. Oper Dent.2002:27:488-492

Analysis of data from the Washington State Dental 
Service: Records of 1.5 million patients

Failure defined as failure of the 
restoration.

Cohort study of patients who received a multisurface 
amalgam or composite restoration between 1993 and 
1999.

300,753 patients, 207,558 (68%) amalgam
restorations, 93,195 (31%) composite restorations.
Observed for 36 – 44 months. 



Survival analysis of posterior restorations using an 

insurance claims database. 
Bogacki et al.,Oper Dent.2002:27:488-492

Data from Washington Dental Service

Updated monthly, 1.5m patients

Cohort study of patients who received a 
multisurface amalgam or composite restoration 
between 1993 and 1999

Restorations followed for at least 6 months

Failure defined as replacement of restoration 

300,753 patients, 207,558 (68%) amalgam 
restorations, 93,195 (31%) composite restorations 

Observed for 36 – 44 months



Survival analysis of posterior restorations using an 

insurance claims database. 
Bogacki et al.,Oper Dent.2002:27:488-492

Hazard ratio for restoration type was 1.164 (95% CI 
1.118 - 1.212)

Patients with a composite restoration had a 16.4% 
greater chance of restoration failure at any given time 
than if they had an amalgam

Amalgam survives significantly longer 

Hazard ratio for restoration type/change of dentist 
was 1.058 (95% CI 1.014 – 1.103)

Lesser chance of failure of composite restoration 
when the patient attends a different dentist 



Survival analysis of posterior restorations using an 

insurance claims database. 
Bogacki et al.,Oper Dent.2002:27:488-492

Limitation of insurance claims data is the lack of 
control over experimental conditions

No control of material, no control over how the 
material was used, no control over when the 
restoration was deemed a failure

These limitations may be considered weaknesses, 
but are strengths because they represent real-world 
dentistry 

“These data represent the true complexity of what 
occurs daily in dental offices” 



Large practice/research databses



Laske M et al. Longevity of Class II restorations 

placed in Dutch general dental practices.

IADR Boston,  2015, Abstract 1937



Electronic patient files from 24 dental practices

358,548 restorations in 75,556 patients, 67 gdps

AFR varied between 2.3% and 7.9%, mean 4.6% 

@10 years

Restorations in molars had higher AFR

AFR of composites was 4.4%, amalgam 5.1%, 

and GI 11.1%



Laske M et al. Longevity of Class II restorations 

placed in Dutch general dental practices. 

J.Dent.2016:46:12-17.

• 10 year failure rate  was 3.8%, but 

varied between practices (2% to 5%)

• Composite showed higher survival 

than amalgam

• Age of patient, gender, number of 

surfaces, operator, tooth type and 

endodontically treated teeth 

significantly influenced survival.



Laske M et al. Longevity of Class II restorations 

placed in Dutch general dental practices. 

J.Dent.2016:46:12-17.



13 million 

restorations 

followed for 

16 years 

BDJ, series of 10 

papers, 2018



Using “evidence” 

for the benefit of 

patients



Treating tooth 

wear in the 

dental dark ages



Treatment of tooth wear 

using extreme tooth wear 

by a turbine drill!



Using levels of 

“evidence”





“Dahl” appliance (cemented)

 2.5mm thick, is used for obtaining 

space for restorative materials on 

palatal of anterior teeth where 

posterior teeth are satisfactory

First types were removable

Later types cemented to teeth 

and removed when space obtained 



An alternative treatment 

in cases with advanced localised attrition.
Dahl BL, Krogstad O, Karlsen K. J.Oral Rehabil.1975:2:209-214.

“In an effort to avoid capping a great number of teeth, 

with its many jeopardising consequences, a technique has been 

developed by which the necessary space for the crown material has 

been obtained by orthodontic measures”.



An alternative treatment 

in cases with advanced localised attrition.
Dahl BL, Krogstad O, Karlsen K. J.Oral Rehabil.1975:2:209-214.

“Male aged 18 years. Pink hue from underlying pulp apparent.

Casts mounted on a Dentatus articulator.

Removable CoCr splint, approx 2mm thick fitted to cover 

the palatal surfaces of the upper front teeth

Patient instructed to wear the splint day and night.

Tantalum needles implanted near the midline of the 

basal portions of the upper & lower jaws”.



An alternative treatment 

in cases with advanced localised attrition.
Dahl BL, Krogstad O, Karlsen K. J.Oral Rehabil.1975:2:209-214.

“Lateral head plate radiographs taken after 2, 5 and 8 months.

After 4 weeks a space could clearly be observed 

between the upper and lower incisors when the splint was removed

The heavily worn palatal surfaces of the upper incisors 

were protected by means of gold pinlays.

The patient did not complain of any discomfort”.
Systematic reviews & meta-analyses

RCCTs

Prospective clinical trials
Retrospective clinical trials

Case report
Clinical experience
In vitro experiments

Animal experiments, in vivo

Systematic reviews & meta-analyses
RCCTs

Prospective clinical trials
Retrospective clinical trials

Case report
Clinical experience
In vitro experiments

Animal experiments, in vivo



20 patients treated





The Dahl appliance: how it worked





Dahl appliance
First types were removable

Later types cemented to teeth and removed once 

anterior space had been gained

Today, we use the permanent restoration to gain 

the space



A Dental Update first
Durbar UR, Hemmings KW. Treatment of localised anterior toothwear with composite 

restorations at an increased occlusal vertical dimension.  

Dent.Update.1997:24:72-75.



First, Patient consent: they must read a Patient 

Information Leaflet 
Information sheet for patients receiving resin composite restorations for 

treatment of tooth wear
Your anterior teeth will receive adhesive resin composite restorations to cover the exposed dentine and 

prevent it from wearing further: this is the principal reason for treatment

An improvement in appearance of your teeth will be effected if possible

You will not be able to chew on your back teeth for a period of 3 to 6 months, and you should therefore 

cut your food into small pieces to avoid intestinal symptoms

Your back teeth will eventually erupt so that you will be able to chew on them again after 3 to 6 months 

The change in shape of your upper anterior teeth might cause lisping for a few days

Your front teeth may be a little tender to bite upon for a few days 

Your “bite” will feel very unusual for several days and you may find difficulty in chewing for this period, as 

you will be unsure exactly where to place your jaw to get tooth to tooth contact: however, you should 

become accustomed to your new “bite” after a few days

The procedure will normally be carried out without the need for local anaesthesia as there will be no, or 

minimal, need for tooth reduction.

If you have crowns, bridges or a denture in the posterior part of your mouth, it is likely that these will 

require replacement.

Regarding the longevity of the restorations: 

The reliability of the restorations should be good, but that there was a small potential for restorations to 

de-bond, since bonding, albeit better than 15 years ago, was still not as good as dentists might wish.

The margins of the restorations may require occasional polishing  

Occasionally, chipping of the restorations may occur A small % of restorations debond

Burke FJT. Information for 

Patients Undergoing 

Treatment for Toothwear 

with Resin Composite 

Restorations Placed at an 

Increased Occlusal Vertical 

Dimension. Dent. Update 

2014:41:28-38. 

Available as a Word document on my web site



If treatment of tooth wear is new to 

you, start with a case like this





Bonding composite to worn teeth

Do the restorations last?



Ten years from the first publication, 

results from early published research
CONCLUSIONS  from Poyser et al. 

   “Direct composite restorations have distinct 
biological advantages compared with crowns, 
and for the majority of patients they perform 
well, offer a high degree of patient 
satisfaction & require an acceptable level of 
maintenance. Patient accomodation to the 
technique was good. No detrimental effect 
on TMJ, periodontal or pulpal health. Bulk 
fracture and failure were uncommon.”

J.Oral Rehabil.2007:34:361-376.



Similar results from…
Hemmings KW, Darbar UR, Vaughan S.

Tooth wear treated with direct composite restorations at

increased vertical dimension: Results at 30 months.

J.Prosthet.Dent.2000:83:28 . 7-293.

Redman CDJ, Hemming KW, Good JA. The survival

and clinical performance of resin-based composite

restorations used to treat localised anterior tooth wear.

Br.Dent.J. 2003:194:566-572.

Gow AM., Hemmings KW. The treatment of localised 
anterior tooth wear with indirect Artglass restorations 
at increased occlusal vertical dimension. Results 
after 2 years. 
Eur.J.Prosthodont.Rest.Dent.2002:10:101-105.



Treatment of TW in Liverpool



Composites placed in maxillary anterior teeth

using the “Dahl approach”

1010 restorations, 164 patients

Follow up time was 34 months

71 of the 1010 restorations failed

More failures in the lower arch, in older patients, 

patients with lack of posterior support and patients with 

class III occlusion



“Dental dam was not used, isolation with cotton rolls 

was adequate”

“The proportion of failures was greater in the attrition 

group (27.3%) was higher than in the erosion group 

(21.2%)”

“High load, whether in cases bruxers or cases with lack 

of posterior support, is likely to reduce survival”

DISCUSSION



“On an average follow up time of 33 months, only 71 of 

1010 restorations failed.

Directly placed composite restorations are a viable 

treatment modality to restore the worn dentition”

CONCLUSIONS



Most recently! 

34 patients, 1,269 full mouth direct 

anterior and posterior composite 

restorations, 5 operators.

5.5 year performance



So, as the years went 

by, the level of 

evidence has 

improved: now we have 

systematic reviews



Best treatment for worn teeth?



Best treatment for worn teeth?



The most recent systematic review

1,683 papers, 17 selected

CONCLUSIONS:
Annual Intervention Rate varied 

between 1% and 18% 

3,540 composites in 386 patients

Direct composites remain a viable 
option to treat tooth wear but the 

outcome varies. Patients appreciate that 
some maintenance may be needed.



Take home message

Resin composite restorations

may provide a minimal 

intervention and predictable 

treatment for (moderate) tooth 

wear, particularly in anterior 

teeth, provided that the correct 

materials are employed.



European Consensus Statement

The “Dahl Plateau”



European Consensus Statement

X X



In the past, there 

wasn’t much 

evidence

Now, we are surrounded by it!

… but some choose to ignore it!



When all you have is a hammer….

In a young patient, surely two resin retained 

bridges would be the first solution



What I plan to talk about

Defining evidence

Evidence needs of different stakeholders

Measuring survival of dental restorations and 

factors influencing restoration survival

A brief Kaplan Meier statistical analysis lesson

Narcissistic attitudes to “evidence”

Ignoring the evidence (at one’s peril?)



The biggest threat to 
dentistry in         and 

beyond?
Dentists 

who are only 

in it for the money

2024



Overtreatment

=

Wrong treatment

(look at Instagram!)







Destructive Dentistry 

Worse to follow





Destructive Dentistry 

Worse to follow





PROBLEM:Zirconia is not 
indicated for veneers 

because of its poor adhesive 
bond capability



Koray Feran

NOT



I’m not 

the 

only one!



More! 



UGH!



SUMMARY

Digital workflow 

may be the way 

ahead but the wrong

treatment is still the 

wrong treatment

Four teeth were prepared when they didn’t need it, 

and, veneers on composite restorations

have poorer survival than those on enamel



More digital design, 

…..but still the 

wrong treatment







Nice result, but at what loss of sound 

tooth substance



Wrong 

title!

The power of digital workflows 
in tooth butchery





Kevin Lewis, 

on the same 

page…



WHY?



…but, this journal

 is peer reviewed! 

Digital smile design





Question?

Was there so much wrong with these teeth 

that they deserved to be cut?

Or, were the clinicians unable to fulfil their digital

 smile design without the help of a laboratory?



More, in the same article!





OVERTREATMENT

Economic limitations – what does that mean?



Conclusions:
It seems difficult (or impossible), for 

some clinicians to recreate digital 

designs in the mouth without the help of 

a laboratory.

AND

Will these clinicians still be contactable 

when the treatment goes awry?



Are we 

healthcare 

professionals 

or beauticians?



The profession 

fights back!



Commerce vs care: troubling trends 

in the ethics of esthetic dentistry. 

Simonsen RJ  Dent.Clin.N.America 

2007:51:281-287.

Where is the professional and public 

outrage at the troubling trends in the 

marketing and selling of “cosmetic” 

dentistry that beseige our profession 

today? The code of primum non 

nocere seems to have been cast 

aside in the headlong pursuit of 

outrageous overtreatment for 

financial gain by some.











…I understand!

Rattan R. 

Br.Dent.J.2024:236:620-621



The concept of satisficing 

is well worth adopting



Some final thoughts



Charles Dickens

1812-1870



Patients will remain loyal to a caring, 

competent dentist (rather than to a 

corporate logo)         C.A.Bain, 2000



After 2001: Changes for the dental team

• Changes in disease patterns

• Increasing use of auxiliaries

• Increasing regulation of dentists

• Increasing emphasis on evidence based 

dentistry

• Decreasing emphasis on NHS treatment

Slide made circa 1995



1985











That’s 
Who needs 
“evidence”?



Thank you for listening

Thanks again to my sponsor Oral B



f.j.t.burke@bham.ac.uk

Look for: Who needs evidence lecture notes
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