




50 years of Dental Update

50 years of evidence-based publishing



“I am not paid by any company 
to promote their products”
“I will discuss materials, devices 
and techniques that I have used, 
but there may be others that are 
better”
Some manufacturers fund my 
research” 
“I will try to be evidence-based 

rather than anecdotal”Disclosures



Learning objectives
On completion of the presentation, listeners should:

Know the potential damage caused by crown preparation

Be aware of the latest on dentine adhesives

Be aware of how to treat tooth wear in a minimally invasive way, 

and know mini cavity preparations for posterior teeth

Decide to repair, not replace, defective restorations



my web site

www.fjtburke.com

Contains

 the bullet point 

 lists from

 previous lectures

Lecture notes available as:

Does size matter lecture notes



“it is unrealistic to 

expect controlled 

longitudinal studies

to last more 

than ten years”
Mjor et al, 1990



 SN7024, available from 
UKDataService.ac.uk contains 
anonymized longitudinal data on patients 
attending the General Dental Services in 
England and Wales (UK)

 Over three million different patients

 Over 25 million courses of treatment, 
between 1990 & 2006

Modified version of Kaplan-Meier 
methodology used to plot survival curves 
for different sub-groups 

The database



Because of the vast size of the dataset, we can 

now look at the effect of the restoration on 

survival of the tooth



Experts consider Kaplan Meier best 

for restoration longevity!



Figure 5 Survival of porcelain veneers by patient annual gross fees spent on treatment
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Mean Annual Fees under £30

£30 to £79.99

£80 or more



Looking at what has happened will give us a 

handle on how well restorations 

(and restored teeth) might survive

This is important when advising patients on 

how well their treatment might perform, 

because patients are sueing dentists more each year



Direct placement 

restorations:

amalgam

7,425,049 amalgam cases 

included, of which 2,537,331, 

of which had a re-intervention



Amalgam Restoration Survival by 

Type of Cavity
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Seven years’ difference in median survival time 

between MOD restorations and class I restorations

42%



Take home message

Size matters - keeping 

restorations as small as possible 

is therefore importantWe can only do this with adhesive dentistry



Life expectancy in industrialised 

countries now 80 years

Therefore mean restoration 

longevity must be 73 years!

All restorations are temporary, 

except for the last one!



The current status of dentine 

adhesives



It is a vital substrate

Problems in bonding to dentine
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Another problem: The smear Layer

• Thickness: 

0.5 - 5.0 microns 

• Will not wash off

• Weak bond to tooth,

2 – 3 MPa

• Very soluble in 

weak acid



The hybrid layer (micromechanical)

Nakabayashi N, Kojilma K, Masuhara E. The promotion of 

adhesion by the infiltration of monomers into tooth 

substrates. J Biomed Mater Res 1982; 16: 265–273. 

Overdrying causes the collagen to collapse



….NOW

The Universal Adhesives



Treatment of the smear layer

 REMOVE (Etch & Rinse/Total etch)

 LEAVE/PENETRATE (Self Etch)

 UNIVERSAL MATERIALS (Etch & 

Rinse, Selective enamel etch, Self etch) 

(use for direct and indirect)

Etch&Rinse and Self Etch were type specific



The first Universal

Adhesive:

Scotchbond

Universal (3M)

Universal bonding agents:

New additions are here!



Clearfil Universal

All contain the resin 10-MDP

Universal bonding agents:

New additions are here!



10-MDP is 

important 

for the 

bond 

reaction 

with HAP

Why has 10-

MDP become

so popular?



SUMMARY: Universal bonding agents:

Can be used in total etch, self etch, 

selective enamel etch modes

Are compatible with direct & indirect 

procedures

Can be used with self & dual cure 

luting materials (with separate activator)

Are suitable primers for silica & zirconia

Can bond to different substrates (e.g.metal)



Scotchbond Universal Plus: What’s different?

It bonds to caries affected dentine

Improved silane

Does everything that SBU did, 

but better bond (manufacturer’s data)

The gamechanger –
it is radiopaque



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



Recent clinical 

studies on Universal 

Adhesives



Conclusion from 

this publication:

New Universal 

bonding agents are 

an advance in 

bonding

Dent.Update.2017:44:328-340

Anything new since this 2017 publication?



Hot off the press!

10 laboratory studies included

Dent.Update.2021: 620-631



Hot off the press!
11 clinical studies included



The current status of resin composite 

materials for posterior teeth



Dent.Update.2019:46:

523-535

144 studies 

identified, 24 

included



1,551 papers identified

25 met inclusion criteria

12 authors provided raw data

2,816 restorations included, 

of which 569 had failed



34 papers, each with evaluation periods of >5 years. 

RESULTS:

Poorer survival rates in molar teeth than in premolars.

Multiple surface fillings more likely to fail than class I

CONCLUSION:“Composite restorations have been found to perform favourably in 

posterior teeth, with annual failure rates of 1-3%”. 

“due to their aesthetic properties and good clinical 

service, composites have become the preferred 

standard for direct posterior restorations”.



The study that I wished I had done!Bulk fill composites are quicker to place

196 restorations 

in 43 patients

Filtek Z350 vs 

Filtek Bulk Fill, both 

placed with SB 

Universal

“Less time consuming”

Fluminese University, Brazil



Posterior composites 

perform as well as 

amalgams, but cannot be 

cost effective because 

they take longer to place 

at present. Perhaps bulk 

fills are the answer.

Trevor’s view:



Is this non-retentive adhesive cavity design 

the cavity of choice?

This can be cut without a turbine

Use a Universal 

bonding agent



Massive tooth substance saved 

by using adhesive 

composite 

restoration



These cavities make sense… but there 

is a paucity of research into the 

success of restorations in these cavities



Saucer-shaped cavity preparations for 

posterior approximal resin composite 

restorations:Observations up to 10 years.
Nordbo H. et al. Quintessence Int.1998;29;5-11

CONCLUSION: It is concluded that the saucer-

shaped resin composite restoration represents a 

viable treatment modality for small cavities. The 

time may have come to include it in dental 

curricula as a routine operative treatment for 

small class II lesions.



The effect of cavity size on 

tooth fracture

Brief literature review



A survey of cusp fractures in a population of 

dental practices: Fennis et al., 2002

28 clinicians in Nijmegen

Recorded information on 

cusp # for 3 months, 

including patient age, tooth, 

size of cavity, restorative 

material, cause of # etc.

238 cases recorded

Mastication number 1cause

77% of # teeth had an MOD 

restoration, 88% had an 

amalgam restoration

Root filled teeth significantly more susceptible to 

subgingival fracture  



MOD restorations identified as a major predisposing 

factor to tooth fracture

The 

solution



Resin composites 

bonded with Universal 

adhesives are our 

current “gold standard” 

for loadbearing 

restorations in posterior 

teeth.

Trevor’s view:



Premolar teeth: the effect of MODs

Time to re-intervention



Premolar teeth: the effect of MODs

MOD restorations in premolars don’t do 

well, no matter how you look! Therefore..



Avoid cusp

fracture 

by……..



Take home message

Keep MOD restorations 

off teeth, especially 

premolars

MOD restorations in premolars don’t do 

well, no matter how you look! Therefore..



Does drilling and 

filling affect teeth?

A few studies involving crowns



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  

Factors associated with pulp 

degeneration include:

•Exothermic chemical reactions 

of provisional materials

•Inadequately fitting or occluding 

provisional restorations

•Provisional restorations left on for too long 



Tooth preparation and pulp degeneration

Christensen GJ. JADA 1997:128:353-354  

Factors associated with pulp 

degeneration include:

•Use of worn out diamonds and burs

•Improper cutting techniques (heavy cutting loads)

•Excessive preparation depths

•Inadequate water coolant

•Over-drying tooth preparation

•Exothermic chemical reactions 

of provisional materials



Tooth preparation and pulp degeneration

Christensen GJ. JADA 1997:128:353-354  

CONCLUSION

Patients should be warned that pulpal death

and endodontic therapy can result

from crown placement



Clinical complications in fixed 

prosthodontics

Goodacre GJ et al. 

J.Prosthet.Dent.2003:90:31-41.

Literature review of past 50yrs

Of 823 crowns studied, 27 needed 

endodontic treatment, mean incidence 

of 3%, range 0 to 6%



Pulpal evaluation of teeth restored with 

fixed prostheses
Jackson CR, Skidmore AE, Rice RT 

J.Prosthet.Dent.1992:67:323-325
130 patients with a crown or bridge fitted 

1984-1988

603 teeth assessed in 1990

166 had already received RCT, leaving 437 

crowned while vital

5.7% required RCT during the observation 

period



Prevalence of periradicular periodontitis 

associated with crowned teeth in an 

adult Scottish  subpopulation

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

 802 crowns assessed radiographically after 4 to

7 years

 458 vital at preparation

 87 (19%) had radiographic signs of 

peri-radicular disease

 344 crowned teeth had previous root filling, 

 51% of these had peri-radicular radiolucency



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



Updated in 2014 using cone beam

Dutta A, Smith-Jack F, Saunders WP. Int Endo J.2014:47:854-863

All scans taken at Dundee Dental School over 

3-year period included

Scans which did not include the apices of teeth excluded

245 patients, 3,595 teeth included

Periapical periodontitis seen in 17.7% of crowned 

teeth without a root filling, 

whereas prevalence overall in sampled teeth was 5.8%

Periapical periodontitis present in 69% of teeth 

with post crowns



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:



Does cutting Class II cavities cause 

damage to adjacent teeth?

YES!!!

 Cardwell JE, Roberts BJ. Damage to adjacent 

teeth during cavity preparation? 

J.Dent.Res.1972::51:1269-1270

 Long TD. 

J.Dent.Res.1980:59(Spec.Issue):1799.

 Elderton RJ. Positive dental prevention. 

London, Heinemann Medical Books, 1987:57-95



Progression of approximal caries in relation 

to iatrogenic preparation damage

Qvist V, Johannessen L, Bruun M

J.Dent.Res.1992:71:1370-1373

 77 dentists from Public Dental Health Service 

in Denmark

 Die-stone models of 187 new Class II cavities

 Examined with stereomicroscope

 Damage found on 66% of adjacent surfaces

 Teeth followed for 7 years 



Progression of approximal caries in relation 

to iatrogenic preparation damage

Qvist V, Johannessen L, Bruun M

J.Dent.Res.1992:71:1370-1373

RESULTS

 Operative treatment needed on 10% of 

undamaged surfaces

 Operative treatment needed on 35% of 

damaged surfaces (p<0.05)



Progression of approximal caries in relation 

to iatrogenic preparation damage

Qvist V, Johannessen L, Bruun M

J.Dent.Res.1992:71:1370-1373

CONCLUSION

Iatrogenic preparation damage is a frequent 

side-effect of operative intervention with 

approximal caries lesions…the damage 

increases caries progression and need for 

restorative treatment of the adjacent teeth



Drilling isn’t great! ..for teeth

Trevor’s view:

Because of the potential for 

pulpal damage or damage to 

adjacent teeth, minimal or 

non-intervention should 

always be considered



Tooth structure removal for various preparation 

designs for anterior teeth
Edelhoff D, Sorensen JA. J.Prosthet.Dent.2002:47:502-509



Tooth structure removal for various preparation 

designs for anterior teeth
Edelhoff D, Sorensen JA. J.Prosthet.Dent.2002:47:502-509

 Typodont teeth

 Prepared for porcelain veneers (4 variations), 
all-ceramic crowns (2 variations), resin-
retainer, metal-ceramic crown

 10 preparations per group, by one clinician

 Removed tooth structure measured by 
“gravimetric analysis”



Tooth structure removal for various 

preparation designs for anterior teeth
Edelhoff D, Sorensen JA. J.Prosthet.Dent.2002:47:502-509

CONCLUSIONS:

All-ceramic and metal-ceramic 

crown preparations required the 

removal of 63% to 72% of the 

total crown weight

Preparations for veneers and 

resin-bonded prostheses removed 

3% to 30% of crown weight

Tooth substance removed for a 

metal-ceramic crown was 4.3 times

greater than for a ceramic veneer

Preparation for all-ceramic crowns 

was 11% less invasive than for 

metal-ceramic



The residual dentine thickness following tooth 

preparation has a critical influence on 

subsequent pulp degeneration. Murray PE et al. 

Hierarchy of pulp capping and repair activities. 

Am.J.Dent.2002:15:236-243.



…with caries (and tooth wear progressing 

slowly), the pulp has a chance to recover

Teeth are clever! They can heal!

NOT so, with a turbine drill!



If bonding 

is as good as this….



Bonding composite to worn teeth

The principle of pragmatic 

aesthetics

A basic principle:

Minimally invasive 

treatment should be 

useed where possible

Burke FJT, Kelleher MGD, Wilson N, Bishop K

J.Esthet.Restor. Dent.2011:25:1-8.



Oxford English Dictionary Online

pragmatic
Pronunciation: prag’matik

Adjective:

Dealing with things sensibly and 

realistically in a way that is based on 

practical rather than theoretical 

considerations

Origin: via Latin from Greek 

pragmatikos “relating to fact”



A Dental Update UK 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.



The “Dahl” approach



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 

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. 



Using the restoration as 

the appliance

Cases where aesthetics 

may be improved as part 

of the composite bonding

But…. patients must be advised 

that treatment is to protect their 

worn and wearing dentition, not 

necessarily to improve the 

appearance of their teeth 



Using the restoration as 

the appliance

Cases where aesthetics is 

not a problem



My first “Dahl” case in 1998

24 year male

Coca Cola/Irn Bru +++

c/o Sensitivity

No aesthetic concerns



Diagnosis Erosive TW: 

Treatment?

Counselling re diet

Crown all anterior teeth

Composite additions to 

worn palatal surfaces 

at increased OVD



Composite applied to 

palatal surfaces: 

occlusal adjustment are 

often difficult on placement 

visit

Occlusal adjustments after 

one week



Back teeth dyscluded (not much!)

Patient advised that back teeth will be “biting 

together” after 2 to 3 months



Sure enough, after 4 weeks

Would I do anything 

different today?

Would I do anything 

different today?



Using the restoration as 

the appliance

A case where aesthetics 

may be improved as part 

of the composite bonding



Roughen the shiny surfaces prior to bonding



…one side at a time, metal strips interproximally



A week later: occlusal

adjustment in ICP, lateral & 

protrusive excursions



A good philosophy!

A must read paper for dentists who 
treat TW or who plan to start

Published 2 March 2018, 
Br Dent.J



WOW! WOW!



I think that 

the Soflex

Diamond 

Spiral is 

terrific!



Soflex Spirals:Use with gentle 

flowing motion: 

No pressure!!

These polish: 
they do not cut!

Spiral before 

use

Spirals under 

pressure!!



Optragate

(Ivoclar-Vivadent)



DANGER! 

Avoid retina burns



….how to make treatment of TW 

financially viable in England and 

Wales under the UDA system. There 

needs to be a debate with the funders 

of treatment on how to encourage 

NHS practitioners to undertake resin 

composite bonding additive 

techniques in their practices, because 

it may be considered certain that 

treating patients in primary dental care 

practices will be more cost effective 

than referral and treatment in 

secondary care.

….hopefully, the debate will start 

soon, before too much more 

enamel & dentine is lost



The literature on “Dahl” treatment of tooth wear 

is now extensive

Some examples…..



Summary of results from early 

published research…

“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.”



332 restored teeth, 23 showed failures 

(6.9%). Eight had major failures (2.4%), 

11 (3.3%) had minor failures.

Four restorations (1.2%) failed due to 

secondary caries.

Patients with no canine guidance had 

higher rates of failure.

High patient satisfaction(on VAS).



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



“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”

“Lack of posterior support was the main factor 

associated with failure.

It is recommended that missing posterior teeth are 

replaced to reduce anterior loading on composite 

restorations”

CONCLUSIONS



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.



Hot off the press! 



Trevor’s view:

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.



Reattachment of the coronal fragment is a 

realistic alternative

• Good fragment retention, acceptable 

aesthetics

• Use of a dentine bonding agent with acid 

etching provides greater strength

• Fragment loss was usually due to a second 

blow

• Not a successful means of managing crown-

root fractures

Approx 25% of 334 rebonded fragments 

were retained at 7 years after bonding

Andreasen FM, Noren JG, Andreasen JO, Englehardsen S. et al., 

Long term survival of fragment bonding in the treatment of fractured crowns. 

Quintessence Int.1995:26:669-681.



Attempting rebonding is the gold 

standard treatment!

Macedo GV, Ritter AV. Essentials of rebonding tooth fragments for 

the best functional and esthetic outcomes.

Paediatric Dent.2009:31:110-116.

Eichelsbacher F, Donner W, Kleiber B, Schlagenhauf U. 

Periodontal status of teeth with crown-root fractures:results at two 

years after adhesive fragment reattachment. 

J.Clin.Periodontol.2009:36:905-911.

Murchison DF, Burke FJT, Worthington RB. Incisal edge 

reattachment: indications for use and clinical technique. 

Br.Dent.J.1999:186:614-619.



The evidence base 

for repair is building



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”.



Repair of restorations is no longer 

considered to be “dodgy”

Hickel R.et al. Repair of 

restorations. Dent.Mater.

2012:



Repair of restorations is no longer 

considered to be “dodgy”

Hickel R.et al. Repair of restorations. Dent.Mater.2012:



Longevity of repaired restorations
Opdam NJM et al., J.Dent.2012:40:829-835

 1202 amalgam, 737 composite restorations

 407 failed

 246 repaired with composite and an etch & 

rinse bonding agent



Longevity of repaired restorations
Opdam NJM et al., J.Dent.2012:40:829-835

RESULTS

 61% of repaired restorations still in service at 

5 years

 Annual failure rates of repaired amalgams 

was 9.3%, for composites 5.7%

 Restorations which failed due to fracture had 

a lower survival than those which were 

repaired because of caries



Longevity of repaired restorations
…covered in Dental Update

Rationale for restoration repair

 Preservation of tooth structure

 Enhanced restoration longevity

 Reduction in harmful effects on the pulp

 Reduced treatment time

 Reduced cost to the patient

 Good patient acceptance

 No need for LA in majority of repairs

 Reduced risk of iatrogenic damage 



The 5Rs!A must read paper

Dent.Update 2015:42:413-426

Reviewing
Resealing

Refurbishment
Repair

and, where 
necessary, 

Replacement



You need an intraoral 

sandblaster and rubber dam!



The components of CoJet (3M ESPE)

Derived from Rocatec

The sand is 

the most 

important part





Does Cojet work?





Trevor’s view:

Cojet appears to provide

a predictable means of 

repair of metal-ceramic 

restorations, provided that 

there is not a defect in the 

metal substructure



Read more 

about it! 



Trevor’s view:

Repair of restorations

should always be 

considered,

but defining the reason 

for failure is important ,

if future failure 

is to be avoided



Another way of keeping 

cavities small;

sealing caries in rather than 

removing it all



Ultraconservative and cariostatic sealed 

restorations: Results at year 10
Mertz-Fairhurst EJ, Curtis JW, Ergle JW, 

Rueggeberg FA, Adair SW 

JADA.1998:129:55-65

156 pairs of restorations, 85 evaluated at year 10

Three groups of restorations in frankly cavitated 

lesions : 

Conventional amalgam, 

Conservative amalgam/sealed, 

Cariostatic sealed composite

… did not remove undermined enamel or caries 

below the bevel”



Ultraconservative and cariostatic sealed 

restorations: Results at year 10
Mertz-Fairhurst EJ, Curtis JW, Ergle JW, 

Rueggeberg FA, Adair SW 

JADA.1998:129:55-65

Restorations assessed using USPHS criteria

 12 failures from 85 sealed composites (14%) 

(caries only at margin of 1 restoration)

 1 failure from 44 sealed amalgams (2%) 

(caries only at margin of 1 restoration)

 7 failures from 41 unsealed amalgams (17%) 

(caries at margins of all 7 failed restorations) 



Ultraconservative and cariostatic sealed 

restorations: Results at year 10
Mertz-Fairhurst EJ, Curtis JW, Ergle JW, 

Rueggeberg FA, Adair SW 

JADA.1998:129:55-65

CONCLUSIONS

 Undermined enamel may be stronger than 

we believed

 Class I amalgams should be sealed after 

placement

 Bonded and sealed resin composite 

restorations placed over frankly cavitated lesions 

arrested the progress of these lesions over a 

period of 10 years



How “clean” must a cavity be before restoration?

Kidd EAM.
Caries Res.2004:38:305-313

This review makes uncomfortable 

reading for those of us teaching operative 

dentistry

There is no clear evidence that it is 

deleterious to leave infected dentine, 

even if it is soft and wet, prior to sealing 

the cavity

This cautious approach may be 

preferable to vigorous excavation 

because fewer pulps will be exposed



Edwina Kidd’s paper in Dental Update 

on this topic is essential reading

Kidd E, Fejerskov O, Nyvad B. Infected dentine revisited. Dent.Update.2015:42:802-809.



CONCLUSIONS

When restoring deep caries lesions in vital, 

asymptomatic teeth, vigorous excavation is likely to 

expose the pulp. This complete excavation is not 

needed and should be avoided.

Always produce a sound cavity margin for bonding.



Removal of all softened 

biomass until only hard 

dentine remains was clinically 

ineffective

No studies indicated that 

complete excavation had any 

advantages to removing only 

soft dentine

Not attempting to remove all 

softened dentine could 

reduce the risk of 

complications



Trevor’s view:

Removal of the caries 

process followed by the 

sealing of the restoration

seems to make sense. Size 

matters in terms of cavity 

depth. But, only proven for 

occlusal lesions.



Biodentine™

Bioactive Dentine Substitute

Another way of managing deep caries 

in a vital tooth



Biodentine™

Advantages & disadvantages

Advantages

Maintains pulp vitality

Biocompatibility

Long working time

Technique insensitive

Suitable for use with

the “thumb” technique

Disadvantages

Long working time

Idiosyncratic handling

Mixing sensitive

Finding it in the capsule



My 

conclusion



Size matters – for 

NHS dentistry



2004 2017



Also mentioned in…

2015 20162022

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 weeks ago

Have we gone below the critical mass? Size matters.



Burke FJT, Kelleher MGD J.Esthet.Restor.Dent.2009:21:143-145



www.dental-update.co.uk

50 years of Dental Update

50 years of evidence-based publishing

http://www.dental-update.co.uk/


Final take home messages
 Nothing lasts forever

 Prevention should always therefore be considered

 There is a demonstrable incidence of pulp death 

following crown preparation

 Dentine bonding facilitates minimal intervention

 A small cavity design works for posterior composites

 Resin composite may provide successful treatment 

of tooth wear

 Consider repair rather than replacement of 

defective restorations



Thank you for listening



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

Look for: Does size matter lecture notes


