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“I am not patal b% any company

to promote their proaucts”

“I will discuss materials, devices
and techniques that | have used,
but there may be others that ave
better”

Some manutacturers fund my

vesearch”

“I will rﬂ/J tp De eviolence-0ased

Disclosures N , | My
rather thaw anecdotal”



Learnlng objectlves
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



Contains
the bullet point
lists from

previous lectures
| ecture notes available as:

Does size matter lecture notes




‘It 1Is unrealistic to
expect controlled
longitudinal studies
to last more

than ten years”
Mjor et al, 1990




The database

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-Meler
methodology used to plot survival curves
for different sub-groups



Because of the vast size of the dataset, we can
now look at the effect of the restoration on




Age of failed restorations: A deceptive longevity parameter

Conclusion: In absence of all dates of placement and failure for a series of restorations a

reliable measure of restoration longevity is not yet available. Kaplan-Meiler statistics
remains the preferred method of calculating longevity of a group of dental restorations.




Figure 5 Survival of porcelain veneers by patient annual gross fees spent on treatment
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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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Take home message

Size matters - keeping
restorations as small as possible




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



Problems INn bonding to dentine

| COMPOSITION OF DENTINE |
/0% Inorganic :
20% Organic |
10% Water :

It IS a vital substrate



 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.




...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)




Universal bonding agents:

New additions are herel!

The first Universal
Adhesive:
Scotchbond
Universal (3M)

ESPE
Scotchbond

— Universal —
Adhesive

3M ESPE AG
D-82229 Seefeld - Germad .




Universal bonding agents:
New additions are here!

All contain the resin 10-MDP



Why has 10-
Adhesive monomer MDP M D P b e CO m e
SO popular?

Polymerizable

Hydrophobic

Hydrophilic
Forming the chemical bond

with calcium and hydroxy apatite




SUMMARY: Universal bonding agents:




Scotchbond Universal Plus: What's different?

It bonds to caries affected dentine

Does everything that SBU did,
but better bond (manufacturer’s data)

Improved silane

The gamechanger —
It IS radiopague




Some recent PREP Panel evaluations



The PREP Panel evaluation of G-Premio Bond

2 evaluators, 719 restorations placed

When the evaluators were asked to rate the ease of use of the bonding system which

they currently used, the result was as follows:

Difficult to use 1 NN 1 5 Easytouse
4.6

When the evaluators were asked to rate the ease of use of the G-Premio Bond, the

result was as follows:

Pificultio Use | o — | °-£asy (o use
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Figure 1. Prime & Bond Active™

When the evaluators were

asked to rate the ease of use of the Prime
& Bond Active™, the result was as follows:
Difficult Easy to use
] S
4.8




The PREP Panel evaluation of Zipbond

A good result!
100% would purchase if available at "average” price

When they were asked if there were any changes the considered essential to the

593

acceptability of the material the following comments were made: restorations

“None” placed

Clinical evaluation e .
e S o e 0 Clinical evaluation
’l[,l"u”’ Ill.l" R
N

was as follows:

D U 0 U € 1 ey o Easvitouse
49




Trevor’'s view:

Universal bonding
agents generally

represent improved ease
of use compared with
previous bonding agents






An easy to use material may allow us to
oroduce better results

Ease of use versus clinical effectiveness
of restorative materials

F. J. T. Burke, DDS, MSc, MDS'/ M. Liebler, DDS?% G. Eliades, DDS, Dr Odont?/
R. C. Randall, M Phil, BChD*

“Ease of use," as applied to dental materials and techiques, means different things to different pet “"Ic
Factors that may contribute to ease of use include a minimum number of application stages, easy

tion and shaping ability, quickness of use, lack of stick, and moisture sensitivity, Ease of use may

imply that a material or technique does not cause stress for the dentist and patient, is cost effective

easy to learn, and should provide the operators with a sense of satisfaction with their work. Similarly, “clini-
cal effectiveness” of the treatments prescribed for patients is not always capable of being accurately de-
fined. Suggested factors that may contribute to clinical effectiveness include a lack of patient complaints
with respect to longevity and/or cost, no secondary caries, and preservation of the re air‘u‘v': tooth struc-
ture during functional loading. Ease of use and clinical effectiveness are not necessarily related, but they
must be combined for a technique to be successful. The achievement of this demands a ;J.;‘rt

tween clinicians, manufacturers, and patients, (Quintessence Int 2001,;32:239-242)




Recent clinical



New Universal
bonding agents are
an advance In
bonding

Dent.Update.2017:44:328-340



Fi Trevor Burke

Lowls Mackenzie

e ability to successtully bond restorations to denting is central to minimally inva

bonding agents have gone through a variety of ‘generations,, It is the purpose of this article

Ive restorative dentistry, While dentine

O describe the latest clinical and laboratory

research on universal adhesives. Results from the latest laboratory and clinkcal research Indicates that universal adhesives are a step forwaed

[l In the quest for the ultimate bond 10 tooth substance and ease of use of the adhesive. The wide variety of studies that indicates the

effectiveness of universal adhesives are discussed, along with research that indicates that selective enamel etching Is a beneficial procedure

when using these materials

¢! Universal adhesives

Dentine bonding agents Play b ¢ entral
role In the sealing and retention (where
necessary) of resin composite restorations,
which are increasingly placed by dentists
worldwide.' Bonding to dentine is also
central to the practice of minimally invasive
dentistry, given that restorations, which
may be bonded to tooth stance, do not
require the mac THN ical retentive
features such as jocks and Keys that are &
feature of (non-ad ve) dental amalgam
Of gold cavity preparations

A dentine adhesive should perform the
following functions
" Provide an immediate, strong and

definitive bond to dentine.

FJ Trevor Burke, DDS, MSc, MDS, MGDS
FDS {RCS Edin), FDS RCS (Eng), FFGDP
(UK), FADM, Emeritus Professor, University
of Birmingham School of Dentistry, UK
Louls Mackenzie, BOS, FDS RCPS, Head
Dental Officer, Denplan UK, Winchester
and Clinical Lecturer, University of

appear i

Seal the cavity and minimize leakage.
Resist microbial or
enzymatic degradation
Pravide adhesion per se of the
restoration In cases where thi
IS Necessary
Prevent post-operative sensitivity
Reduce the risk of recurrent cares
Prevent marginal staining
Be easy 10 use
It is the Intention of this article to trace the
history of dentine adhesives since that s
relevant to the performance of the latest
group of adhesives, the univ
(UAs), and thereby 10 update
the progress of UAs since 8 prev
Update paper in 2017,* and to comphkment
other Dental Update publications on the
subject, which readers may wish to read as
background, such as those by Green and

Banerjee,’ and, Green ot af

A briet!

O gentine

NG Agents

y hold promise in the quest for a reliable bond to dentine

bonding agents generally fell into disarray
because of confusion regarding which
generation’ each type of bonding agent
fitted Into. Until recently, the classification
has therelore been to simply subdivide
resin-based dentine bonding agents into
etch and rinse materials (also known as total
etch materials) and self-etch materials, with
some workers classifying these according
10 the number teps involved In their
placeme one or two), or by their pH.
The year 1955 heralded what we
now realize 10 be a game-changing
breakthrough In restorative dentistry,
namely the genesis of adhesive (and
therefore, more manimally invasive)
dentistry by enabling dinicians to bond to
enamel, when this was first described by
Buonocore.” This also has facllitated the
elopment of resin composite materials
materials becoming Increasingly
ondwide,’ principally because of
concems regarding mercury In
Al amaigam, the Minamata Agreement

of 2013 that recommended reduction in

Dent.Update.2021: 620-631

Hot off the press!

10 laboratory studies included

inally, recent laboratory studies
include the work by Lago and co-workers*
who compared the shear bond strength
of six UAs to dentine, using Clearfil SE
Bond (Kuraray) as control. The results
indicated highest bond strength values for
Scotchbond Universal (3M) (33.9MPa), but
this was not significantly different to Clearfil
Universal (Kuraray) and Tetric N-Bond
(lvoclar-Vivadent). All six UAs provided
superior bond strength values to the Clearfil
SE control.

In summary, therefore, laboratory
studies appear to confirm that the bond
strengths obtained by UAs are generally
an improvement over those previously
attained, with a selective enamel etch
strategy being preferred.




K Trevor Burke

Lowls Mackenzie

e ability to successfully bond restorations to denting is central to minimally invasive restorative dentistry, While dentine

bonding agents have gone through a variety of 'generations,, It is the purpose of this article to describe the latest clinical and laboratory

research on universal adhesives. Results from the latest laboratory and clinkcal research Indicates that universal adhesives are a step forward

In the quest for the uitimate bond 1o tooth substance and ease of use of the adhesive, The wide variety of studies that indicates the

effectiveness of universal adhesives are discussed, along with research that indicates that selective enamel etching Is a beneficial procedure

when using these materials

o1 Universal adhesives appear 1o hold promise in the quest for a reliable bond to dentine

Dentine bonding agents play & central
role In the sealing and retention (where
necessary) of resin composite restorations
which are increasingly placed by dentists
worldwide.' Bonding to dentine is also
central to the practice of minimally Invasive
dentistry, given that restorations, which
may be bonded to tooth substance, do not
require the macro-mechanical retentive
features such as locks and keys that are &
feature of (non-adhesive) dental amalgam
Of gold cavity preparations

A dentine adhesive should perform the

e Howing functions

" Provide an immediate, strong and

definitive bond to dentine.

FJ Trevor Burke, DDS, MSc, MDS, MGDS
FDS {RCS Edin), FDS RCS (Eng), FFGDP
(UK), FADM, Emeritus Professor, University
of Birmingham School of Dentistry, UK
Louls Mackenzie, BDS, FDS RCPS, Head
Dental Officer, Denplan UK, Winchester
and Clinical Lecturer, University of
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bonding agents generally fell into disarray
because of confusion regarding which
generation’ each type of bonding agent
fitted Into. Until recently, the classification
has therelore been to simply subdivide
resin-based dentine bonding agents into
etch and rinse materials (also known as total
etch materials) and self-etch materials, with
some workees classifying these according
10 the number of steps involved In their
placement (one or two), or by their pH

The year 1955 heralded what we
now realize to be a game-changing
breakthrough in restorative dentistry,
namely the genesis of adhesive (and
therefore, more manimally invasive)
dentistry by enabling dinicians to bond to
enamel, when this was first described by
Buonocore.” This also has facllitated the
development of resin composite materials
with these materials becoming Increasingly
used wordwide,” principally because of
patient concems régarding mescury In
dental amalgam, the Minamata Agreement

of 2013 that recommended reduction in

Hot off the press!

11 clinical studies included

In summary therefore, there is a
strong body of evidence that indicates
that recently developed UAs provide
clinical effectiveness as good as, or
better, than previous ‘gold standard’
adhesives, and that selective etching
of the enamel is desirable, given that
the results presented above indicate
improved retention rates of class

V restorations when the margins

are etched, and reduced levels of
discolouration around the margins of
all restorations. The present authors
therefore strongly recommend this
procedure. Does that statement apply
to all UAs? It is the authors’ view that,
in view of the similarities between
many of the UAs (Table 1?'%?), and
the fact that their pH values tend to
lie between 1.5 and 3, it is prudent
to suggest that this is carried out if
the clinician wishes to limit marginal
staining over time.




The current status of resin composite

materials for posterior teeth



F J Trevor Burke

EEEE— 144 studies
Survival Rates of Resin Composite identified, 24

Restorations in Loadbearing included
Situations in Posterior Teeth
Dent.Update.2019:46:

Abstract: The use of resin composite for routine restoration of cavities in posterior teeth is now commonplace, and will increase further following 523-535
the Minamata Agreement and patient requests for tooth-coloured restorations in their posterior teeth. It is therefore relevant to evaluate the
published survival rates of such restorations. A Medline search identified 144 possible studies, this being reduced to 24 when inclusion criteria
were introduced. Of these, ten directly compared amalgam and composite, eight were cohort studies, and six were systematic reviews.

was concluded that posterior composites may provide restorations of satisfactory longevity and with survival rates generally similar to
published on amalgam restorations. However, the ability of the operator in placing the restoration may have a profound effect. :

CPD/Clinical Relevance: With the increasing use of composite for restorations in posterior teeth, it is relevant to note that thess The conc IUSIO n g Iea ned from

P oCHasE RS, the above systematic reviews is that resin
composite restorations have acceptable
survival rates when placed in loadbearing
situations in posterior teeth, with AFRs
generally within the range 2% to 3%.
Risk factors for premature failure include
patients at high risk of caries and the
presence of a liner or base beneath the
resin composite restoration.

The conclusion gleaned from the
above cohort studies is that resin composite
restorations have acceptable survival rates
when placed in loadbearing situations in
posterior teeth, with AFRs generally within the
range 2% to 3%, which the authors consider to




CLINICAL REVIEW

N.J.M. Opdam'*, F.H. van de Sande?

, . B 1,551 papers identified
ot 0 - Longevity of Posterior Composite o5 3 Al T
P. Boﬁenberg3, U. Pallesen?, Restorations: A Systemqtic Review m e I n C u S I O n Crl e rl a

P. Gaengler®, A. Lindberg®,

S and Meta-analysis 12 authors provided raw data

J Dent Res 93(10):943.949, 2014 2’816 reStOratlonS InCIUdEd,

'Radboud University Nijmegen Medical Centre, College of

Dental Sciences, Preventive and Restorative Dentisay, Ph van f h h 569 h d f I d
Leydenlaan 25, PO B'x 0101 6500HB Nijmegen, The O W IC a al e
Netherlands; *Federal University o tP lotas, Graduate Program

in Denristry, Gongalves Ch 7, Sth floor, Pelotas, RS,

96015560, Brazil; *Vrije Universitei tBrus els. Dept. of Oral

Health Sciences, Laarbee LI aan 103, BE l()90 Brussels,
Belgium; *Faculty of Health and Medical Sciences_Lipiasine
of Copenhagen, Instiute of Odontology, Na

DK-2200. Copenhagen, Denmark; “Universi

mmmmw The conclusion of the present meta-analysis of 12 clinical

s v i o | StUAIES based on raw data is that caries risk and number of
restored surfaces play a significant role in restoration survival,
and that, on average, posterior resin composite restorations
show a good survival with annual failure rates of 1.8% at
5 years and 2.4% after 10 years of service.




DENTAL MATERIALS 28 (2012) B7 1

Available online at www.sciencedirect.com

SciVerse ScienceDirect

journal homepage: www.intl.elsavierhealth.com/journals/idema

Longevity of posterior composite restorations:
Not only a matter of materials

Flavio F. Demarco®*, Marcos B. Corréa®, Maximiliano S. Cenci?,
Rafael R. Moraes?, Niek J.M. Opdam?

% Graduate Program in Dentistry, Sd Dentistry, Federal Univers

b Department of Restorative and Pre ¢ Dentistry, Radboud Univ ij
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 |
CONCLUSION:“Composite restorations have been found to perform favourably in

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




Bulk fill composites are quicker to place

Title: 1407 - Clinical-time and Postoperative-sensitivity When Using Bulk-Fill Composites With Univer<al Adhe<ivec

Auth
Conclusions: The simultaneous use of the tested Universal adhesive using the self-etching strategy with the tested Bulk-fill composite

is less time consuming and does not increase the postoperative risk or intensity when compared with traditional incremental
technique.

Chan
Flumit

Elisa / »
Sthefane Barbosa, Fluminense Federal University
Leticia Lopes, Fluminense Federal University
Fernanda Calazans, Fluminense Federal University
Stella Marins, Fluminense Federal University

Luiz Augusto Poubel, Fluminense Federal University
Roberta Barcelos, Fluminense Federal University
Marcos Barceleiro, Fluminense Federal University

Abstract:

Objectives: The first objective of this double-blind randomized clinical trial was to compare the different clinical-time using
Scotchbond Universal adhesive (3M ESPE), in self-etch or selective enamel-etching strategy, associated with incremental or bulk-fill
composite in posterior restorations. The second objective was to compare the postoperative sensitivity, 24h and 48h after the
restorations.

Methods: A total of 196 restorations were placed in 43 patients according to the fo lowing groups: SETB-~ Self-etch/bulk fill: SETI- Seif-
etch/incremental; SEEB- Selective enamel-etching/bulk-fill and; SEEI- Selective enamel-etching/incremental. Filtek Z350XT composite
(3M ESPE) was incrementally placed and Filtek Bulk Fill (3M ESPE) was placed using Bulk-fill technique. The adhesive system was used
according to manufacturer’s instructions. Postoperative-sensitivity was evaluated using two scales (NRS and VAS).

Fluminese University, Brazil




Trevor’'s view:

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.




IS this non-retentive adhesive cavity design
the cavity of choice?

Use a Universal
bonding agent

This can be cut without a turbine
S



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 Il lesions.




The effect of cavity size on
tooth fracture



A survey of cusp fractures in a population of
dental practices: Fennis et al., 2002

7% of # teeth had an MOD
restoration, 88% had an
amalgam restoration

Root filled teeth significantly more susceptible to
subgingival fracture



ORIGINAL PAVER

FRACTURES OF POSTERIOR TEETH: A REVIEW
AND ANALYSIS OF ASSOCIATED FACTORS

we  The

th

i

o golution

| LB

METHOD: A prro forma was designed to elicit (nfor

Sracture and the nature and extent of such fractures, 10rve eRCral GERTHE pracigmmners
were requested to complete a pro forma for ecach fratient presenting with a fractured
posterior tooth over a four-month freviod. Foods and sweets « onsidered to be assoctated
with tooth fracture were tdentified and their comprrossive strengths tested

FINDINGS: A total of 129 cases of fractured posterior (eeth wore recordod, of which 48%
oecurved in the mandibulay avch and $2% in the maxillary arch. In the mandible, 758 of
tooth fractures ocenrred in molars w Lile in the maxillary arelh 50% occurved in molars,
In 57% of cases assessed, no identiflable canusative ilem was noted. Porly five per cont of
Sractures were in eeth which bad been vestoved on three or maore surfaces. Comprossive
Sorces of QTGN (0 2. 2KN were obtalned for food iems fmpli atod S tooth fractures

CONCLUSION: As mesfo-occlusodisial yestoralions were H["Illlfll d s a mafor prredisposing

e g2y sas Mnis Vovans St I disnwddoaslivelda

MOD restorations |dent|f|édas a major predisposing
factor to tooth fracture




Trevor’'s view:

Resin composites
bonded with Universal
adhesives are our
current “gold standard”
for loadbearing
restorations In posterior
teeth.




Premolar teeth: the effect of MODs
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Premolar teeth: the effect of MODs




Avoid cusp
fracture




Take home message

Keep MOD restorations
off teeth, especially
premolars



Does drilling and
filling affect 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
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)
*EXxcessive 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 R

J.Prosthet.Dent.1992:67:323-325
1130 patients with a crown or bridge fitted
1984-1988

1603 teeth assessed in 1990

71166 had already received RCT, leaving 437
crowned while vital

15.7% required RCT during the observation
period




Prevalence of periradicular periodontitis
assoclated 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
[ 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
assoclated 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

All scans taken at Dundee Dental School over
3-year period included

Prevalence of periradicular periodontitis in a
Scottish subpopulation found on CBCT images

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

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



latrogenic injury to the pulp in dental
procedures.
Bergenholtz G. Int.Dent.J.1991:41:99-110.

LITERATURE REVIEW: CONCLUSIONS
latrogenic (“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




Trevor’'s view:

Drilling isn’t great! ..for 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




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

< 77 dentists from Public Dental Health Service
INn Denmark
Die-stone models of 187 new Class Il cavities

Examined with stereomicroscope
Damage found on 66% of adjacent surfaces
Teeth followed for 7 years




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)




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

CONCLUSION

latrogenic preparation damage Is a frequent
side-effect of operative intervention with

approximal caries lesions...the damage
INncreases caries progression and need for
restorative treatment of the adjacent teeth




Trevor’s view:

Drilling isn’t great! ..for teeth
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

Tooth structure removal asseclated with various preparation design
anterior teeth
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Tooth structure removal for various preparation
designs for anterior teeth

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:




Fig. 3 ~ Colour-coded residual dentine thickness map and

the loclthlknes s map o femowdu)othtssu hwmg Fg - Rendered 3D view showing colour coded residual
the correlation of the extent of over-preparati of ntine thickness (see Fig 1 for key)an dtheuthnefthe

thm 51dualde tine (see Fg 1 for colou ky) gnaltooth shape; rendered with Drishti (Australian

National University).

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

NOT so, Wlth a turblne drill!

- 1mm







INTRODUCTION

Theimpact of the so<alled “cosmetic” dentistry, if
asseszed by the number of dertal mak
television programs or in celebeity my

increased substantially in recent years This is likely to
have incressed the public’s awareness of their dental

slume of porcelain laminate vensers that have been
placed, althcugh quantificat this is diffeult. W
s quantifisble, however, is that tooth wear (T’
alternatively
increasing in incidenc yournger peopl
ard that the issues arcund treatment of this are,
therefore, becoming increasingly relevant.

The principle of pragmatic

In the past, treatment ¢
crowning affectad testh (Figures 1A-C), or by a "full
ceal rehabilitation!” This invelved the crowning of
nt ce bystanding testh, allegedly with the
heir su from further TW,

ften by mears of

treatment plans resuked in either more mzss|
destruction of the affected teeth than the
hemsehves had produced, or even moce
axed signific

cppeeing arch. This could be ¢
cple to be a strang reat teeth, which were
already compromised by wear. More sericusly

S (and still are) affered

FIGURE 1. A and B, | 955: Pra<p viw of 1 patkre sutfaring from ercsive TSL C,Thees jars port-msacmant, following proviion

of e dancing-bonded crowne.

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.

INTRODUCTION

The impact of the sa-<alled

“cosmetic” dentistry, if

asseszed by the number of dertal makeovers in
n programs or in celebeky magazines, has

increased aubstantially in
resced the public’s awareness o

sppearance.’ and in turn, may

alume of porcelain laminate vensers that have been
placed, althcugh quantification of this is difficult. What
s quantifisble, however, is that tocth wear (T
alternatively known =s tooth surfz s (TSL) &
increasing in incidence especilly in yourger people.

ard that the < around trestment of this are,

e, becoming incre:
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Bonding composite to worn teeth

In the past, treatment of TW w
crowning affected testh (Figures LA
ceal rehabilitation!” This invelved the 3
teeth, allegedly with the
from further TW, The

cppeing arch. This coald be
pecple to be 3 strange way to treat testh, which were
already compromised by wear.

FIGURE 1. A and B, |95 Frecp view of 3 patkne sufaring from arcsive TSL C,Theos wars port-meacmant, following provision

of e dancine-bonded crowne.




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



- 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.
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Patient consent: they must read a
To ¥

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 mgnik

| Available as

Your or 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, wa [
The margins of the restorat
Occasionally, chipping of t

Yourg
The ¢

A saII % of restorations debond

Burke FJT. Information for

Patients Undergoing

with Resin Composite
Restorations Placed at an
Increased Occlusal Vertical
Dimension. Dent. Update

2014:41:28-38.




Using the restoration as

the appliance

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




My first "Dahl” case in 1998

24 year male
Coca Cola/lrn Bru +++||
c/o Sensitivity

No aesthetic concerns




Diagnosis Erosive TW:
Treatment?

. . P I
Counselling re diet r s e =

Crown all anterior teeth

Composite additions to
worn palatal surfaces
at increased OVD

,,,,,
R &




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 | do anything
different today?




Using the restoration as
the appliance

A case where aesthetics
may be improved as part
of the composite bonding






...one side at a time, metal strips interproximally



A week later: occlusal
adjustment in ICP, lateral &
protrusive excursions




A good philosophy!

A guide to managing tooth wear:
the Radboud philosophy

B. Loomans*' and N. Opdam’

Provides an overview of the philosophy and Emphasises the need of counselling and monitoring Hhsstrates several minimally invasive and adhesive
the management of the Radboud Tooth Wear to objectively evaluate the progression of tooth wear restorative strategees for the treatment of severe
Progect from monitoring and counsefiing to a full over time and determine the patents’ commitment tooth wear patients

rehabilitation for a posuble restorative rehabilitation

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

Published 2 March 2018,
Br Dent.J




Intake (1995) 16-year recall (2011) Retreatment (2011) 6-year recall (2017)

Fig. 8 This series of slides shows a 22-year follow-up of a male patient (22 years old) with severe tooth wear. In 1995 (intake) a rehabilitation
in increased VDO was performed with direct composite restorations (Clearfil AP-X), without involving lower anterior teeth. In 2011 the
patient complained of multiple fractures and wear of the lower anterior teeth, and it was decided to do a second rehabilitation with direct
composite in increased VDO (Clearfil AP-X) also including lower anterior teeth. In 2017, the result was still satisfying although progressive
wear, especially in lower anterior teeth is observed. The patient has no protective night guard. Remarkable observations in this 22-year
follow up case are the satisfying performance of direct composite for more than a decade where a second minimally invasive rehabilitation

16-year recall (2011)

could be done

A guide to managing tooth wear:
the Radboud philosophy WOW! WOW!

B. Loomans*' and N. Opdam’



Science.
Applied to Life."

Polish with diamonds.
Skip the paste.

Sof-Lex™ Diamond Polishing System

A difference that

you curren

diamond polish, the pro g
your best effort, the gloss may not last. 3M has a simple
problems, using two of our innovative tech gies.

Restore with Filtek™ Supreme Ultra Universal Restorative.
Unsurpassed esthetics is just one reason why doctors use this

nanocom Thanks to 3M’s true nan is easy to
polish and offers unsurpassed polish retention.

Polish with the Sof-Lex™ Diamond Polishing System.
Forget the messy paste. Our pre-p ing spiral prepares the
on for final gloss, while our diamond-impregnated polishing
your restorations that gorgeous paste-like gloss. The
s the convenience of a rubberized system while zlso B
adapting to all tooth surfaces.

You'll be happy to know that while the spirals a
also kinder to gingival tissues*—and maintain the integrity and anatomy
of your restorations!

When patients leave your office smiling, you'll marve! at how simple it’s
become to create beautiful,

you can see!

«™ Supreme Ultra Universal Restorative
5 ox™ Diamond Polishing

Summary of
advantages

You can create a diamond paste-like gloss

® imparts paste-iiice gloas in the

with just two steps. .u.l..h.u.-i.od-u-'b
all tooth surfaces

’ ] . - .
‘! Sof-Lex™ 3 d Sof-L

Pre-Polishing Spiral Dismond Polishing Spirel
(beige) {pink)

« Fast snd sasy to use
* Multi-use, can be storilized

| think that

the Soflex
lamond
piral IS
errific!



Soflex Spirals:Use with gentle
flowing motion:

These polish:
they do not cut!



Optragate
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....hopefully, the debate will start
soon, before too much more
enamel & dentine is lost

= = « « NOW t0O 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 Iin 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.



The literature on “Dahl” treatment of tooth wear
IS NOW extensive

Some examples.....



Summary of results from early
published research...

high degree of patient
satisfaction acceptable level of

maintenance.
No detrimental effect on

TMJ, periodontal or pulpal health. Bulk
fracture and failure were uncommon.”




Clinical Performance of Direct Composite Restorations
for Treatment of Severe Tooth Wear

Jorien T. Hamburgera/Niek J.M. Opdam®/Ewald M. Bronkhorst¢/Cees M. Kreulend/
Joost J.M. Roeterse/Marie-Charlotte D.N.J.M. Huysmansf

5332 restored teeth, 23 showed failures
(6.9%). Eight had major failures (2.4%),
11 (3.3%) had minor failures. \ 90/0

sjFour restorations (1,9“"(6\@ ol < 10
secondary c2* \;‘a‘\\\“e

S|P~ a a(\“u..au canine guidance had
|N\69 rates of failure.

=s1HIgh patient satisfaction(on VAS).




Treatment of TW In Liverpool

Contents lists available at ScienceDirect

Journal of Dentistry

journal homepage: www.intl.elsevierhealth.com/journals/jden

The survival of direct composite restorations in the management of
severe tooth wear including attrition and erosion: A prospective 8-year
study

A. Milosevic®”, G. Burnside'

*Department of Restorative Dentistry, Liverpool University Dentsl Hospital, Pembroke Place, Liverpool, Mexeysde L3 595, UK

® The University of Liverpool, Dental Resrarch Wing, Daulhy Street, Liverpool, 168 30N, UK

ARTICLE INFO

Article history: Objecnves: Survival of directly placed composite to restore worn teeth has been reported instudies with
Received 8 Aprl 2015 small sample sizes, short obsenation periods and different materials. This study aimed to estimate
Received in revised form 22 September 2015 survival for a hybrid composite placed by one clinician up to 8-years follow-up.

Methods: All patients were referred and recruited for a prospective observational cohort study. One
composite was used; Spectrum™ (DentsplyDeTrey ). Most restorations were placed on the maxillary
anterior teeth using a Dahl approach.

Results: A total of 1010 direct composites were placed in 164 parients. Mean follow-up time was
338 months(s.d.27.7). 71 of 1010 restorations failed during follow-up. The estimated failure rate in the

Composite survival
Tooth wear
Attrition
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Composites placed in maxillary anterior teeth :
using the “Dahl approach”

1010 restorations, 164 patients

Follow up time was 34 months
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CONCLUSIONS

“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”

A, Misevn (o B nanche

- »e ...‘-.g%..-. p——y |

Lack of posterlor support was the main factor
associated with failure.

It is recommended that missing posterior teeth are

replaced to reduce anterior loading on composite
restorations”

T YT e ok bt |




Best treatment for worn teeth?

Journal of Dentistry 48 {2016) 9-15

Contents lists available at ScienceDirect

Journal of Dentistry

journal homepage: www.intl.elsevierhealth.com/journals/jden

Review article

Rehabilitation of severely worn teeth: A systematic review \!/(mm

Mauro Elias Mesko®, Rafael Sarkis-Onofre®, Maximiliano Sérgio Cenci?,
Niek Johannes Opdam”, Bas Loomans”, Tatiana Pereira-Cenci®"

*Graduate Program in Dentistry, Federnl Unmversity of Pelotas, Pelotas, Bruzil
b Radboud University Medical Center, Radboud Institute for Molecular Life Sciences, Department of Dentistry, Nifmegen, The Netheriands

ARTICLE INFO ABSTRACT

Arncle history: Objectives: The aim of this systematic review was to evaluate the treatment performance/longevity of

Received 18 September 2015 dental matenals/techniques indicated to restore teeth with severe wear.

MECHUARE M vE - MM S MS2016 Materials and methods: A systematic literature search was conducted to select retrospective studies

fceephed 3 Manch Zb (cohort and case series) and prospective studies that evaluated or compared techniques/materials to

restore teeth with severe wear. A search was conducted in Medline {via Pubmed - June 2015) with no

limits for publication year or language to identify clinical studies, Two reviewers independently selected

studies, extracted data and assessed the risk of bias of randomized controlled trialsincluded. The annual
failure rate (AFRY) of restorations was calculated for each study.

Indirect composite i t carare .

Sevare 16oth wear Results: A total of 511 articles were found and 23 studies were eligible for full-text analysis; hand search

Clinical studies included 7 more papers. From the 30 studies, 12 were eligible for the review. Most of these studies
presented good performance of the restorations in teeth with severe wear. AFR ranged from 04%
(microhybrid) to 26.3% (microfilled) for direct resin composite, 0% to 14.9% for indirect resin composite
and 2.7% for porcelain veneers.
Conclusion: There is no strong evidence to suggest that any matenal is better than another. Direct or
indirect materials may be feasible options to restore severely worn teeth.

Keywords:
Systematic review
Direct composite




Best treatment for worn teeth?

Considering this, rehabilitation with direct resin composites 1s
undoubtedly more conservative than tooth preparatons for partial
or full indirect restorations and the limited data shows that this

choice offers good clinical results and satished patients [17,18,28].
In the past, the rabonale for treating patients with severe tooth

wear was a full mouth rehabilitaton with cast metal crowns |b
but the absence of well-designed clinical studies showing the
performance of this technigue for the rehabiitation of severe wear
|6,40], combined with high cost and invasive technigue, justifies to
qualily this approach as less favorable.




The most recent systematic review

e . Al -~ . I
Sl o Raiey 1,683 papers, 17 selected
jouraal homapage =X
n |} L]

systematic yoview of iterventions after restocing the oechiiing surfecesof. [l 3 5 40 combpos Ite S IN 3 8 6 atl e ntS
anterior and posterior teeth that are affected by tooth wear with filled resin 'S8 )

ompaosites

stche Kaasardjlan Manoharan Andisppan”, Nico L), Creugens', David Bartlet:

CONCLUSIONS:
Annual Intervention Rate varied
between 1% and 18%

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!

Journal of Dentistry

npage

Clinical performance of direct composite resin restorations in &
rehabilitation for patients with severe tooth wear: 5.5-year res
Shamir B. Mehta . Veronica P. Lima Ewald M. Bronkhorst . Luuk Cri

Hilde Bronkhorst ', Niek J. M. Opdam ', Marie-Charlotte DNJM. Huysmans ', |

C. Loomans

1. Introduction

ABSTRACT

Objectives: To evaluate the 5.5-year performance of direct resin composite restorations, prescribed for patients
with severe tooth wear, requiring full-mouth rehabilitation.

Methods: A convenience sample of 34 patients were recruited to a prospective trial between December 2010 and
June 2013. The participants were provided 1269 full-mouth direct resin composite restorations (Clearfil AP-X) by
5 experienced operators, using the DSO-technique. Treatment resulted in an increase in the vertical dimension of
occlusion (VDO). Failure was assessed at three levels. Frequencies of failure were analysed using Kaplan Meier
survival curves and the effects of the relevant variables calculated with a multifactorial Cox regression (p <
0.05).

Results: Annual failure rates (for all levels of failure, ‘Level 3- °) of < 2.2% and < 2.9% were respectively reported
for the anterior and posterior restorations with a mean observation time of 62.4 months. The completion of an
anterior restoration with the need for further appointments resulted in significantly more Level 2- & 3- failures.
An evaluation of the performance of the premolar and posterior maxillary restorations showed significantly
lowered risks of certain types of failures, compared to the molar and posterior mandibular restorations.
Conclusions: At 5.5 years, 2.3% of the overall restorations displayed catastrophic, (Level 1) failures. Molar
restorations, posterior mandibular restorations and the anterior restorations requiring two further sessions for
completion, were associated with significantly higher risks for failure.




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

Approx 25% of 334 rebonded f_r_agrh_ents
were retained at 7 years after bonding
blow

* Not a successful means of managing crown-
root fractures

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.



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.



Numerous longitudinal clinical studies

have shown that restoration repairs in

permanent teeth are able to significantly

increase the lifetime of restorations, 222739 T h " d b

and come with reduced treatment e eVI e n Ce ase
time, lower costs, and lower risks of

complications than total replacements.’2*' fOr re pai r iS b u I Id i n g




Factors influencing repair of dental restorations with resin composite.

& Author information

understanding of this important aspect of minimal intervention dentistry. Practitioners who do not consider repair before

deciding to replace restorations that present with limited defects are encouraged to consider including repair in the
treatment options in such situations. The effective repair of direct restorations can greatly influence the rate of descent

down the "restorative death spiral”.

Numerous longitudinal clinical studies

have shown that restoration repairs in

permanent teeth are able to significantly

increase the lifetime of restorations, 222739 T h " d b

and come with reduced treatment e ev' e n Ce ase
time, lower costs, and lower risks of

complications than total replacements.’2" for re pai r iS b u I Id i n g




Format Abstract «

Factors influencing repair of dental restorations with resin composite.

& Author information

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”.

permanent ieein are abie 10 signi ICOﬂy

increase the lifetime of restorations, 222739 T h e EVI d e n Ce b aS e

and come with reduced treatment
time, lower costs, and lower risks of

complications than total replacements.’?*’ for re pai r iS b u I Id i n g




Repalr of restorations Is no longer
considered to be “dodgy”

Review

Repair of restorations - Criteria for decision making and
clinical recommendations

Reinhard Hickel*, Katrin Briishaver, Nicoleta Ilie

ich, Germany

tions has b

ow included in m

Furthermore, t

e examined by the titles a
i for eligibility

Sou Following databa
and PUEMED

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

repair esin comg 1 rations or inlay,
rcelain repair. Chinic i ST s and reports about t




Repalr of restorations Is no longer
considered to be “dodgy”

study type

il casa report

I cinicsl study

i in vitro

M overvewkovow

Clieaching

- ]
e

18321991 1582.2001 2002-2011
year

Fig. 3 - Frequency of publications about repair of restorations (resin based, amalgam, inlay, cast restoration and porcelain)

selected in the paper, according to clinical and in vitro studies, reviews and teaching topics. Case reports were additionally
considered.

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



Longevity of repaired restorations

Opdam NJM et al., J.Dent.2012:40:829-835

Available online at www.sciencedirect.com

O itistly

SciVerse ScienceDirect #

journal homepage: www.intl.elsevierhealth.com/journals/jden

Longevity of repaired restorations: A practice based study

Niek J.M. Opdam°, Ewald M. Bronkhorst, Bas A.C. Loomans,
Marie-Charlotte D.N.J.M. Huysmans

Colleas of Dental Science, Department of Preventive and Restorative Dentistry. Radboud University. Nijmegen Medical Centre

» 1202 amalgam, 737 composite restorations

» 407 failed
» 246 repaired with composite and an etch &

rinse bonding agent

&nd composite restora 3 Wa after 4 years (log-rank, p =0.001). Restora-

Repair

tions that were re = < e a lower survival than restorations that were

red due to
0 of the gender but no significant influence of
indicating that the findings are & consequence of jointnegative

t study rs that repairs can enhance the longevity of dental
\

Moreover, repairs on restorations failing due to caries have a
better prognosis compared to repairs on restorations failing due to fracture.



Longevity of repaired restorations

Opdam NJM et al., J.Dent.2012:40:829-835




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




A must read paper Restorative

ot &
David Green

Louis Mackenzie and Avijit Banerjee

Minimally Invasive Long-Term
Management of Direct

Restorations: the '5 Rs'

Abstract: The assessment and operative long-term management of direct restorations is a complex and controversial subject in
conservative dentistry. Employing a minimally invasive (MI) approach helps preserve natural tooth structure and maintain endodontic
health for as long as possible during the restorative cycle. This paper discusses how minimally invasive techniques may be applied
practically to reviewing, resealing, refurbishing, repairing or replacing deteriorating/failed direct coronal restorations (the '5 Rs') and
provides an update of contemporary M clinical procedures
CPD/Clinical Relevance: The assessment and long-term clinical management of deteriorating/failing direct restorations is a major
component of the general dental practice workload and NHS UK budget expenditure for operative dentistry.

Dent Update 2015; 42: 413-426

What is a ‘failing’ restoration?

A failing restoration can
be described as one that has suffered
biomechanical defect or damage resulting
in immediate or subsequent detnmental
dlinical consequences to the patient. This
may affect the restoration alone jeg bulk
fracture, staining elc), the supporting tooth

David Green, B5c(Hons) BDS(Hons)
MFEDS RCS{Ed), StR in Restorative

structure (eg fractured cusps, new canes at

the tooth-restoration surface (CARS) etc) or,
more commondy, both, affecting the collective
tooth-restoration complex. Such fallure can
present 25 obwious fractures of this complex,
possibly detectable active caries associated
with restoration/ssalant surface (CARS,
prsaously described a8 secondary of recurment
caries) of can be more subtle, such as margnal
discoloration of an antenor aesthetic resin
composite restoration or marginal ditching of a
postenor restoration

agaenst these arteria and given a score out

of five, depending on the dinical findings

This dassfication has been proposed as

2 tool to evaluate and standardize new
restorative materals, a method to determine #
restorations require repair of replacement and
a quality assessment ool for reviewing dental
restorations, This classification has been shown
to be more sensitive at determining déferences
between restorations than older classifications.
Thete are a number of challenges, which
include the universal uptake of the new

The 5Rs!

Reviewing
Resealing
Refurbishment
Repair

and, where

necessary,
Replacement

Dent.Update 2015:42:413-426



You need an intraoral
sandblaster and rubber dam!




The components of CoJet (3M ESPE)

The sand is
the most
Important p
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How the CoJet™” Intraoral Adhesive Repair System works

* Using the Colet prep hand-held microblaster. the specially developed Colet sand 1
blasted directly onto the metal, porcelain or composite surface requiring repair. During
this process, the impact energy produces a ceramic-like coating on the treated surface

(tnbochemistry )

Tribochemical coating with CoJet sand

 Subsequent silanisation with 3M ESPE Sil and application of Visio™ Bond bonding
agent produces a strong (chemical) and microgap-free bond between the treated surface

and the restorative material
 For optimum aesthetics, exposed metal surfaces are masked using Sinfony — Opaquer

* A restorative or veneering composite of your choice can then be apphed

cured and finished

Layer structure showing a metal
framework treated with the CoJet ™
Intraoral Adhesive Repair System
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In numerous studies, it has been shown that the repair of fractures involving both porcelain and metal or

tooth substrate is more problematic because of the different characteristics of each particular material.

However, in the majority of studies within the past several years, the most predictable bond strength to

varying substrates has been shown following surface treatment with CoJet-Sand. Air-abrasion using the




Trevor’s view:

Cojet appears to provide
a predictable means of
repair of metal-ceramic
restorations, provided that

there I1s not a defect In the
metal substructure
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Trevor’s view:

f 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



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”




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)




CONCLUSIONS

Undermined enamel may be stronger than

we believed

Class | 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.

¢ 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

Edwina Kidd Ole Fejerskov Bente Nyvad

Abstract: Dentine becomes infected as a result of caries lesion formation on root surfaces and when lesions progress following cavitation
of enamel lesions. However, this infaction is unimportant because the driving force for lesion formation and progression is the overlying
biofilm. This explains why root surface canes can be controlled by mechanical plaque control and fluoride, and restorations are not needed
to arrest these lesions. Similarly, the infected dentine in cavitated coronal lesions does not have to be removed to arrest the lesion. If the
lesion is either accessible or opened for cleaning by the patient or parent, the lesion can be arrested. Sealing of infected dentine within the
tooth, either by a Hall crown in the primary dentition or by partial caries removal prior to placing a well-sealed filling, will also arrest the
lesion. When restoring deep lesions in symptomless, vital teeth, vigorous axcavation of infected dentine is likely to expose the pulp and
make root canal treatment necessary. Thus ‘complete excavation'is not needed and should be avoided

PD/Clinical R ce: Root surface caries can be arrested by cleaning and fluoride application. Restorations are not essential. Vigorous
excavation of softened dentine in deep cavities of symptomless, vital teeth is contra-indicated. 1t is not needed and increases the risk of

Kidd E, Fejerskov O, Nyvad B. Infected dentine revisited. Dent.Update.2015:42:802-809.
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Removal of all softened
biomass until only hard

— dentine remains was clinically
Effects of using different criteria for caries removal:  (J) c..... Ineffective

A systematic review and network meta-analysis

Falk Schwendicke ", Sebastian Paris ®, Yu-Kang Tu” N O St u d i e S i n d i Cate d th at

*Department of Operative and Preventive Dentistry, Charité — Universitatsmedizin Berlin, ARmannshauser Str. 4-6,
14199 Berlin, Germany

L]
Y Institute of Epidemiology & Preventive Medicine, College of Public Health, National Taiwan University, Taipei, C O m p I ete excavatl O n h ad any
Taiwan

ARTICLE INFO ABSTRACT

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.intl.elsevierhealth.com/journals/jden

L]
Article history: Objectives: Conventionally, caries excavation is performed until only hard dentine remains, ad V a I I tag e S to re I I l OV I I I g O I I I y

Received 29 September 2014 while more selective and reliable criteria might be available. We aimed at systematically
Received in revised form comparing the effects of using different excavation criteria via network meta-analysis.

10 October 2014 Sources: Electronic databases were searched for randomised or non-randomised clinical

Accepted 13 October 2014 trials (RCTs/NRCTSs) evaluating excavation of cavitated lesions.

Data: Criteria were divided into six groups: Excavation until pulpo-proximal dentine on the

cavity floor was (1) either hard on probing, (2) slightly softened on probing, (3) not stainable

Keywords: by caries-detector-dye, or until (4) self-limiting polymer burs, (5) fluorescence-assisted =

Bayesian devices or (6) chemo-mechanical gels indicated termination of the excavation. Evaluation N t tt

Carisolv of risk of complications, risk of pain/discomfort, excavation time, and number of remaining O a e I I l I n O re I I I OV e a
Criteria bacteria were then undertaken using Bayesian network meta-analysis.

Dental Study selection: 28 studies (19 RCTs, 9 NRCTs) with 1782 patients (2555 lesions), most of them

Excavation investigating primary teeth, were included. Risk of complications was highest when exca- -
Fluorescence vating until only non-stainable dentine remained, and lowest when not attempting to S O te n e e n tl n e C O u
remove all softened dentine. Risk of pain significantly decreased if self-limiting chemo
mechanical excavation or fluorescence-assisted lasers were used instead of excavatinguntil
all dentine was hard. When not attempting to remove all softened dentine, the time required -
for excavation was shortest, whilst the greatest number bacteria remained. re u C e t e r I S O
Conclusions: Not attempting to remove all softened or stainable dentine might reduce the
risk of complications. Data regarding self-limiting excavation is insufficient for definitive
conclusions. Excavation criteria should be validated against clinically relevant outcomes.
Clinical significance: Given current evidence, dentists might not need to attempt excavation
until only hard dentin remains in proximity to the pulp. Instead, their choice of excavation
criterion or method should be guided by clinical requirements and outcomes.
() 2014 Elsevier Ltd. All nights reserved




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.



Another way of managing deep caries
In a vital tooth

Biodentine~

Bioactive Dentine Substitute

4

ACTIVE sep todont

BIOSILICATE

TECHNOLOGY ‘ . '




Advantages & disadvantages

Advantages
Maintains pulp vitality
Biocompatibility
Long working time
Technigue insensitive
Suitable for use with
the “thumb” technique

Disadvantages
Long working time
ldiosyncratic handling
Mixing sensitive
Finding it in the capsule
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Also mentioned In...

Many mentions by others, for example:
Hancocks S OBE. | worry. Br.Dent.J.2022:65:
Westgarth D. How much longer does NHS dentistry

have left?
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Have we gone below the critical mass? Size matters.

Half of dentists
have cut backon
their NHS work

2 weeks ago
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THE “DAUGHTER TEST™ IN ELECTIVE

ESTHETIC DENTISTRY

‘ x Je read with interest rhe
excellent overview of the

25-year status of porcelain
laminate veneers by Dr. Mark
Friedman' and agree with his stare-
ment “It 1s unfortunate thar some
members of our profession misrep-
resent porcelain veneer restorations
as if they were completely innocu-
ous to the dentition.” It is not our
intention to initiate a witch hunt
on the porcelain veneer technique
but to express considerable dis-
quiet regarding the seemingly

Burke FJT,

The fallback position is something

that always should be considered,
given that no restoration lasts
forever. Commeon sense and
experience prove that this fallback
position 1s much better with
restorations that do not involve
cutting away of residual sound
tooth substance, especially when
this 15 already reduced because

of wear.

v be timely now to introduce
an unscientific but potentially very
relevant test, which might be of
help in elective estheric treatment
planning, especially if this planning
involves the elective loss of tooth
tissuie. This is the “Daughter Test.”
This asks the question “Knowing
what I know about whar is
involved with this proposed den-
tstry, would I carry out this treat-
ment on my own danghter’s
teeth?™ Variations on this rest
include “Would I have this treat-
ment carried out on my own teeth,
my children’s teeth, or my part-
ner's teeth?” A negative response
should prompt a radical rethink
and probably initiate a change of
plan involving a more sensible and
less destructive approach with
which the operator and his/her

patient and family are more com-
fortable because it addresses the

health of the teeth and the patient
in the much longer term.

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






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

Nothing lasts forever

Prevention should always therefore be considered
There I1s 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
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