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“I am not anti-
amalgam.”

“U am. in favour of
minimally invasive
dewntistry”
| am also one of the heavy
metal brigade, so have plenty

. of experience of amalgam.
of petons




“‘t am not paid by any company
to promote their products”

“ will discuss materials, devices
and technigues that t have used,
but there may be others that ave
better”

Some manufacturers fund my
research”

_ “l will try to be evidence-based
vather thaw awnecdotal”




Put simply:What EBD really means

Clinical skills
and
experience

Clinical
evidence

Patient’'s
needs &
preferences




Choosing a reliable material



Materials’ costs in an average practice are
5% to 7% of total expenses

Always speak to a sales rep before
purchasing a material from a major
manufacturer, as they know the deals
While there Is variety In pricing, the only
materials that are significantly cheaper are
the "Own Label” brands



YOou can
save £40 by
buying a
5ml bottle of
“own label’
bonding
agent,

..... the first
premature
fallure
negates
your saving.



i Uipdate. a specal a0th
on ol 3

the @z min
guaranted su
hasting urddar ra

Tha abetract mom
ng in March
amirued. All

Number of Maaotlons in Rassarch
Abstracts

pt v

mpt L Pop (28 E5PE]
foord FL

Tabde 1. Mosl frequesiny mantiossed dan bo g =ganks In Tw Eonding agent resmarich abst

Al oticke pubviehed i Desdal (insare are wewy by el refevee. in the aooeaar il




There I1s no
evidence
base for

“own label”

Glass
lonomer
materials

sct: Systematic reviews have been recommended as providing the best source of evidence to guide dinical dedisions in dentistry.
They appraise evidence from trials focused on investigating clinical effects of dental material categories, such as conventional gfass-
ionomer cements {GIC) or resin-modified GIC. In contrast, the general dental practitioner is introduced to these categories of materials in
the form of branded or private product labels that are marketed during dental conventions or through advertisements. Cifficulties may
arise in recognizing material categories that have been subjected to systematic reviews, because of the multitude of product labels on the
current market. Thus, the value and relevance of published systematic review evidence concerning the material categories reprasented
by these labels may remain cbscure. Based on a systematic literature search, this article identifies glass-ionomer cement product labels
used during clinical trials which, in turm, were subzequently reviewed in systematic review articles {published between 15 April 2009 and
14 April 201 1), This article further clarifies how these product labels relate to the systematic review conclusions. The results show that the
conventional and resin-modified glass-ionomer cements that were used in miost trials were marketed by GCand 3M ESPE, respectively. The
conventional GICs used in most of the reviewed trials were Fuji Nl ard Fuji IX, while Vitremer was the most commenly used resin-modified
GIC. Evidence from the reviewed trials suggests that GIC provides beneficial effects for preventive and restorative dentistry. However, more
trials of higher internal validity are needed in order to confirm [or disprove) these findings. Only GIC products of branded labels and none
of private labeks were identified, suggesting that private labe! GIC products have little or no research back-up.
Clinical Relevance: Dental products, such as glass-ionomers cements {G1C), @an only be judged as effective when they are based an
sufficient research back-up. Systematic reviews of dinical trials provide such back-up at the highest level. Thus clinicians must be able
to identify GIC products for which reliable evidence from systematic reviews of clinical studies is available and know about what such
evidence contains.

r




Some own label
materials performed as
well in testing as those
from manufacturers
experienced in the field

Keywards
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‘Own-Label’ Versus Branded
GCommercial Dental Resin
Composite Materials:
Mechanical And Physical

Property Gomparisons

ABSTRACT

A sy of dentl materls are masyles boes' breampanies aha hiss axnernesly
the fld Honmoar g aenber af gan hbef materhls have bezame gradable seheloaly
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However, greater batch to batch variation in
several mechanical & physical properties of the
own-label materials was noted



150 occlusal
ART GIC
restorations
followed for 2
years

rents lists ble at

Journal of Dentis

journal homepage:

Is it worth using low-cost glass ionomer cements for occlusal ART
restorations in primary molars? 2-year survival and cost analysis of a
Randomized clinical trial

E TN FO

J.Dent.2020:101:
103446

3 materials:
Fuji IX (GC)
2 low cost
GICs



[s it worth using low-cost glass ionomer cements for occlusal ART
restorations in primary molars? 2-year survival and cost analysis of a
Randomized clinical trial

[sabel Cristina Olegario™", Nathalia de Miranda Ladcwigg', Daniela Hesse",

Clarissa Calil Bonifacio®, Mariana Minatel Braga”, José Carlos Pettorossi ]mparatn:':,
Fausto Medeiros Mendes”, Daniela Pr6cida Raggio ™’




The
‘evidence”
for Own
Label
Brands



1' - :T_‘,’.'_ - . — - 3 2 \./" 3 \ ’
" 1 - 3 3 " A& 4 M
» v ~' ~
- 1 4 ) ! - L G |- =
f N 4 y ¢ 11
- N N
| 4 4
I \ \’ SR A Are.
- AN ol \
4 :-. 4 K\.‘ ’ sl f !

Successful posterior composites
Amalgam & the post-Minamata era
Bonding to dentine

Properties of composite materials
Placing posterior composites and FAQs
Success rates

The concept of sealing In caries

Final thoughts




Alternatives to drilling and filling




Only half of our treatments are “active” (i.e.
restorations or scaling/polishing

RESEARCH |—

Patient history as a predictor of future treatment need?
Considerations from a dataset containing over nine
million courses of treatment

Results A total of 455,844 patients met the inclusion criteria, namely adults with a full history. They received 9,341,583
courses of treatment, of which 49% were classified as ‘active’ and 51% as 'not active’. The analysis indicated that both
total costs and active treatment costs are positively correlated with their historical values, with the correlation coefficients

an this e C i e inchide: mar camponent

Abstract

tient treatment histo







T
F) Trevor Burke

Louis Mackenzie and Peter Sands

stract: The advent of coronavirus and the assodated disease COVID-19 has led to the dosure of dental practices in the UK and, indeed,

in many parts of the world. In order to get dental practices operating again, it is suggested that it is necessary to adopt a new way of
working. Principal among concerns has been the potential carriage of
from the use of the turbine handpiece and from ultrasonic and sonic scalers, and other instrur

terminology being Aerosol Generating Pr

dures [AGPs]

those which are appropriate to aerosol-free, or reduced-aerosol restorative dentistry.

CPD al Re Aith anxieti
either reduce or avoid these AGPs.

2 COVID.
practices in the UK and, indeed, in many parts

FJ Trevor Burke, DDS, MSc, MDS,
MGDS, FDS(RCS Edin), FDS RC5(Eng),
FEGDP{UK), FADM, Professor of
Primary Dental Care, University of
Birmingham School of Dentistry, 5

Mill Pool Way, Birmingham B5 7€G,
Louis Mackenzie, BDS, General Dental
Practitioner, Birmingham, Clinical
Lecturer, University of Birmingham
School of Dentistry and Head Dental
Officer, Denplan, Winchester and Peter
Sands, MSc, BDS, LDS, MFGDPF, General
Dental Practitioner; Abingdon, England
and Part-Time Lecturer University of
Birmingham, 5chool of Dentistry, 5 Mill
Pool Way, Birmingham B5 7£G, UK.

ing aerosol generating procedures abounding,

of the world. Howeve like many countries

where pra; @ re-opel or indeed th

in which dental practices did

in the UK, at the time of writing, have not

the ‘green light't

dental practices operaling again, the authors

sugges sary to adopt a new way
. Pnncipal among concemns has been

the potential camage of infected droplets (from

an Infected patient) into the zerosols resuiting

from the use of the turbina handpiece and from
scalers, and other instruments used
ive dentistry (current terminaloc

may be of interest to note tha

Organization has produced a

healthcare and dentistry is not mentioned.

Itis therefora the is paper 1o review
restorati iques and suggest those which
ate appropriate to aerosol-free, o reduced-
aerasol restorative dentistry.

oplets (from an infected patient) into the aerosols resulting
ents used in restorative dentistry (current
It is therefore the aim of this paper to review restorative techniques and suggest

may be helpful to review procedures which

The solution to ultrasenic
instrumentation in periodontal treatment
is simple — 2 retum 1o hand scaling and an
increasad focus on prevention. The solution to
the rating edutes in restorative
50 straightforward, but
thars suggest that there avarety of
ques which can be used without the nead,
t reduction in the need, for a

The authors suggest that the new
armamentarium without an aercsol will include

considerable reduction
on comparad t:
and that the aerosol may be propor
to the reve s per minute of t

June,
2020,
ISsue of
Dental
Update



Is this non-retentive adhesive cavity design
the cavity of choice for the COVID 19 era?

Use a Universal
bonding agent

This can be cut without a turbine

|
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Factors influencing repair of dental restorations with resin composite.

Blum IR, Lyneh CD2, Wilsan MH*,

+ Author information

IGOR R. BLUM Abstract

eIl el cs The presentation of patiants with dental restorations that exhibit minor defects is one of the commanest clinical situations
in the practice of general dentistry. The repair of such restorations, rather than replacement, is increasingly considered to
be a viable alternative to replacement of the defective restoration. This paper considers factors influencing the repair of
direct restorations, including indications and details of relevant techniques, based on the best available knowledge and
understanding of this important aspect of minimal intervention dentistry. Practitioners who do not consider repair before
deciding to replace restorations that prasent 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”.

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 teeth are able to significantly

increase the lifetime of restorations,?2273° 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.’2?’ for re pai r iS b u I I d i n g




There I1s now a body
of evidence that
repair should always
be considered

This can often be done with no tooth
preparation, other than cleaning — good
for the COVID era

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

In: Lynch CD, Brunton PA, Wilson NHF, editors. successful posterior composites. London: Quintessence; 2008;101-
Blum IR, lynch CD, Wilson NHF. Factors influencing repair of dental restorations with resin composite.

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

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

an international survey of the teaching of operative techniques and materials. Eur J Dent Educ. 2003;7:41-48.
Gordan VV, Mjor 1A, Blum IR, Wilson NHF. Teaching students the repair of resin based composite restorations:

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



Repairs! A systematic review

Contents lists available at ScienceDirect

Journal of Dentistry

journal homepage: www.elsevier.com/locate/jdent

Review article

Same, same, but different? A systematic review of protocols for restoration | W

repair

Ok for
wodates

Philipp Kanzow™", Annette Wiegand”, Falk Schwendicke”, Gerd Gostemeyer'

“ Department of Preventive Dentistry, Periodontology and Cariology, University Medical Center Gottingen, Germamny
® Department of Operative and Preventive Dentistry, Charité — Universitéitsmedizin Berlin, Germany

ARTICLE INFO

ABSTRACT

Keywards:
Decision-making
Evidence-based practice

Minimally invasive dentistry

Restoration repair
| Systematic review

Objectives: While repairs are increasingly recommended to manage partially defective restorations, performing
the repair (including bonding to different substrates) can be challenging, and dentists should adhere to estab-
lished repair protocols. We aimed to systematically assess the consistency and gquality of repair protocols.
Data: 808 records were initially identified and 71 repair protocols based on 84 sources included. The number of
published sources over time increased exponentially (p < 0.001). Recommended treatment steps varied widely.
Some treatment steps were only recommended by a minority of protocols, while others were consistently re-
commended (e.g. surface roughening, hydrofluoric acid etching of silicate ceramics, application of an adhesive/
bonding agent). The overall quality of included sources was moderate (mean = SD 3.7 £ 0.9 out of 7 points).
Sources: Electronic databases (Medline via PubMed, Embase) were searched, hand searches using Google and
Google Scholar conducted, and the reference lists of included full texts sereened and cross- rdcrcnccd

@Systematlc review, 806 articles, 71

The guality of
Conclusions: Tl

sy repair protocols identified
This paper demonstrates the rise and
rise of papers on restoration repair

Journal of Dentistry 86 (2019) 1-16

Number of published sources

2 T T T T T
1990 1995 2000 2005 2010 2015 2020

Year of publication

Fig. 1. Number of published sources with recommended repair procedures over
time. The number of published sources over time well fitted an exponential
model (p < 0.001).




P Hy o v
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 Ml 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 cperative 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 detrimental
clinical consequences to the patient. This
may affect the restaration alone {eg bulk
fracture, staining etc), the supporting tooth

David Green, BSc{Hons) BDS{Hons)
MFDS RCS(Ed), StR in Restorative

structure (eq fractured cusps, new caries at
the tooth-restoration surface {CARS) etc) or,
more commonly, both, affecting the collective
tooth-restoration complex. Such failure can
present as obvious fractures of this complex,
possibly detectable active caries associated
with restoration/sealant surface (CARS,
previously described as secondary or recurrent
caries} or can be more subtle, such as marginal
discoloration of an anterior aesthetic resin
composite restoration or marginal ditching of a
posterior restoration.

against these ariteria and given a score out

of five, depending on the dlinical findings.

This classification has been proposed as

atool to evaluate and standardize new
restorative materials, a method to determine if
restorations require repair or replacement and
a quality assessment tool for reviewing dental
restorations. This classification has been shown
to be more sensitive at determining differences

between restorations than older classifications.”

There are a number of challenges, which
includ

The 5Rs!

Reviewing
Resealing
Refurbishment
Repair

and, where

necessary,
Replacement

Dent.Update 2015:42:413-426
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Successful posterior composites
Amalgam & the post-Minamata era



ZPatient still need fillings

glincreasingly patients are
requesting aesthetic
restorations in their back teeth

sHigh-tech practice image




Burke F.J.T. Amalgam to tooth-
coloured materials

— implications for clinical
practice and dental education:
governmental restrictions and

amalgam-usage survey results.

J.Dent.2004:32:343-350.

Aesthetics of
posterior teeth
IS becoming more
Important




...first, a few words
on amalgam



I el Materials _

Amalgam—Resurrection and redemption. Part 2:
The medical mythology of anti-amalgam

Michael J. Wahl, DDS!

Mercury-containing amalgam restorative material has come under attack for its alleged harmful effects on
systemic health. A literature search revealed that amalgam restorations release small quantities of mer-
cury but apparently not enough to cause systemic health problems. Mercury from dental amalgam restora-
tions cannot be linked to kidney damage, Alzheimer's disease, multiple sclerosis, other central nervous
system diseases, “amalgam disease,” mental disorders, damage to the immune system, increases in an-
tibiotic resistance, or harmful reproductive effects. Dentists occupationally exposed to mercury have not
been shown to suffer harmful reproductive or other systemic health effects, provided proper mercury hy-
giene is used. There are |egitimate health concerns about alternative restorative materials, including resin
composite. According to the latest scientific information available, dental amalgam remains a safe and ef-
fective restorative material. (Quintessence Int 2001,32;696-710)

Key words: amalgam, biocompatibility, mercury, resin composite, safety, toxicity

The scientific evidence (170 references):

Does not support the myth that mercury from

dental amalgam causes kidney damage

Does not support the myth that dental amalgam is
associated with MS, Alzheimer’s Disease, mental disease or
“amalgam iliness”

Does not support the myth that mercury from dental
amalgam damages the immune system or causes harmful
reproductive effects




Contemporary UK dental practice 2015

4 Questionnaire to 500 UK dentists, 20015/16, useable
returns 388 (77.6%)

« 60% male, 51% principals, 25% single-handed
« Mean of 4.2 dentists per practice
4« 50% of patients NHS, 39% private

4« 55.4% of respondents had an intra-oral camera,
80.4% used nickel-titanium files, 47.4% used zirconia-
based bridgework, and 24.9% used tricalcium silicate

Contemporary dental practice in the UK. Part 1:
demography and practising arrangements in 2015




Contemporary UK dental

practice 2015/16: Comparison

with previous results: premolars:
Amalgam for Class |l, 2002....86%
Amalgam for Class Il, 2008....59%
Amalgam for Class Il, 2015....40%




A must read paper, Dent. Update Sept 202

restorative materials*

B Corrosion over time enhances the matrginal seal

B Heavy metal ionic breakdown products are antibacterial, resulting in sle )
progression of secondary caries compared to composite, whick* B ues t-he
demonstrated to attract higher levels of more carior~ _'\x'OﬂS hyrenucedin

® Does not significantly affect subgingival bi~*" % '5_,201_9'*

¥ Suitable for use in posterior teeth 1he new legislation includes the

B Useful in deep cavities »* slightly confusing exception that amalgam

be diminishe~® may be used in the prohibited patient
: _aence of endodontic groups ‘where it is deemed strictly
( necessary by the dental practitioner
e .<gligible risk of increasing cavity size based on the specific medical needs
_.urations)'® of the patient’ Supplemental guidance

.aplifies amalgam carving/marginal finishing and indirect statements have been published
p -+ teeth with amalgam cores? to assist clinical decision making

Louis Mackenzie

.aparatively inexpensive/cost-effective material® (reduced surgery time more than and are summarized as follows:

offsets the high price of silver) B Medical needs should be interpreted

to include specific dental needs of the
patient, ie where there are medical or

Table 2. Advantages of amalgam.

i, with low risk of adverze

1 I8 ANy L coneem regarding

Figure 1. (@) MOD amalgam in a previously repaired mandibular first permanent molar, with a fractured mesio-buccal cusp. (b) Cavity preparation with

resistance form augmented with pits for ‘amalgapins: {c) MODLB Bonded amalgam {immediate post-op). (d) Restoration at 6 years. (e) Restoration at
12 years.

thowgh the use of dental &
decreasing woeld

iy comtiaing

Louis Mackengie, EDS, FOS RCPS(GHRsY),
Head Dental Officer at Denplan, GOP
and Clinkeal Eecrisrer, Lind ity of
ham School of Del
email; | mackenzie@bham..

ury and forms a




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



100%

100%

The goal Is to estimate a population
survival curve from a sample.

If every patient is followed until death, the
curve may be estimated simply by
computing the fraction surviving at each

time.

However, in most studies patients tend to
drop out, become lost to follow up, move
away, etc.

A Kaplan-Meier analysis allows estimatio
of survival over time, even when patients
drop out or are studied for different
neriods of time.




For restorations, the observation time
starts at time O in the graph.
Restorations that fail result in a drop In
the graph.

Restorations that have not failed by the

end of the study are called censored
observations and these are included for
only as long as they are observed.

Since information of both failed and non-
failed restorations is used, the Kaplan
Meier method is considered the gold
standard in longevity assessment.




JOUBEHAL OF

available at www.sciencedirect.com

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

reliable measure of restoration longevity i1s not yet available. Kaplan-Meler stabistics

remains the preferred method of calculating longevity of a group of dental restorations.

& December 2010
Accepted 10 December 2010

cal datasets of dental rest nd an artificial dataset were usad
to Kaplan-Meie s and by means of calculation of
Survival
Median i 3 e ths age of faile ay be considere
i on of longitudinal
led re
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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 Is therefore important




Norway banned How?
amalgam!

Lynch CD,

Wilson NHF.
Br.Dent.J.2013
:215:159-162







Filler not

well bonded

to resin, therefore

wear resistance suboptimal

The story of

- twelve years work




Composite filler particles today

Macrofili

Wscrofill

Fi Trewor Burke

Louis Madeenzie and Peter Sands

S
wny fff

and GCch coko Lr—cl re-st-:.raticns in their posterior teeth. This paper gives a brief history of dental amalgam and critically appraises the
alterr.a materiaks, the principal :d thase being resin-based ccmpusite
i —ne n.:jn:-rlt.-' |:ra' itioners carry out large numbers of Oass | and I restorations, so an appraisal of the pros and cons

30 07 000N

The first issue of Dental Update contained
2 paper on pinned retention for amalgam
ard, while the current status of pins is also
discussed in this issue, this paper aims

to axamine the current status of dental
amalgam and ahtematives for directly
placed Class [ and 1 restorations

& brief history of dentad amalgam

The history of amaigam is
uncertain: however, thers is a report of the
usa of 3 sihver paste being usad a5 early =

659AD in China,' with its first use as a dental
materizl being reported in France in 18257
The years passed, with many other metals
being combined with mercury, until GY Black
produced a formila, in 1895, for a dental
amalgam which provided reascnable clinical
performance. This remained unchangad for
circa 70 years' until Eames! recognized the
benefit of a 1 to' 1 ratio of mercury to alloy,
thus llowing a substantial redwction from
the levels previously recommended (as
high as E to 5). High copper content alloys
followed, with these creating a copper-
tin phase which was lass susceptible to
cofrosion than the tinrmescury gamma 2
phase prasant in low copper content alloys.”
The content of amalgam alloys in

of which has differing handling properties,
with spherical being considered to ba the
easiest o condense? The alloy is then mixed
with mercury [up $o 509 by weaght) to form
the dental amalgam.

Alloys in which the mescury
was completely or partialy replacad by
gallium, a metal which is ligquid at room
temperature in the same growp of the
penodic table &5 merury, wers introduced
in the 15505, becoming popular in the
15805 and 19905 after adverse publicity
reganding mercury. One such material
(Galloy, 500, Malboume, Australiz) received
the Amencan Dental Assocation’s Seal of
Approval, but this was withdmwn when
published research indicated that matenials
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A recently-published meta-analysis
comparing different types of composite

Contents lists avallable at SclenceDlrect
Journal of Dentistry

journal homepage: w

Review article

Nanofilled/nanchybrid and hybrid resin-based composite in patients with
direct restorations in posterior teeth: A systematic review and meta-analysis
Bianca Medeiros Maran™", Juliana Larocca de Geus"”, Mario Felipe Gutiérrez™',

Siegward Heintze®, Chane Tardem”, Marcos O. Barceleiro”, Alessandra Reis',
Alessandro D. Loguercio”*

Study selection: 28 studies remained. No study was considered to be at low RoB; four studies were judged to have
high RoB, and the remaining were judged to have unclear RoB.
Results: For the primary and secondary outcomes variables no significant differences were detected between

nanofilled/nanchybrid restorations and hybrid compaosite restorations in any of the study follow-ups (p = 0.08).
The body of evidence for surface texture and color match was classified as moderate or low.

Conclusion: No evidence of difference was found between nanofilled /nanchybrid and hybrid composite in any of

the clinical parameters evaluated.

as moderate or low.
nanohybrid and hybrid composite in any of



Properties of composite materials
Wear resistance






Trevor’s view:

There are no problems
with the physical
properties of today’s
composites.




< Cervical restorations

< Build up of fractured or worn
anterior and posterior teeth

< Short clinical crown for full or
partial coverage restorations

= Resin retained bridges



Seals dentinal tubules to ===

The Hydrodynamic Theory of Dentinal Pain: Sensation

re d u Ce p OSt O p e ratlve in Preparations, Caries, and the Dentinal Crack

Syndrome

Sensitivity i i 0

Seals restoration margins to reduce the risk
of marginal staining and recurrent caries (and
also, post-operative sensitivity).




Problems INn bonding to dentine

| COMPOSITION OF DENTINE |

/0% Inorganic

| |
| |
| Bonding to dentine is |
: therefore more difficult :

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

B. Van Meerbeek in: Summitt Fund. Oper. Dent. 2001,

Enamel and Dentin Adhesives, Col Kraig S. Vandewalle, USAF Dental
Investigation Service,



strategies to treat
the smear layer

Etch & Rinse/ Self etch/
Total etch, 4 steps No Rinse, 1 step



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 bonding agents



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)




‘BisGMA
‘MDP

*Vitrebond Copolymer
‘HEMA

Ethanol 2
Water B it

. [ e B
Filler ERE
*Silane

|nitiators



Handling evaluation of Scotchbond

Universal by the Panel
4 12 evaluators
4 Variety of bonding agents used pre-study
4 875 restorations placed (Class 1:172, Class 11:189,

Class 111:1134, Class 1V:178, Class V:182, Other:20)
Also used for dentinal hypersensitivity, repair of

fractured porcelain, bonding of posts.
« Rated material on visual analogue scales

4 75% of evaluators would be prepared to pay extra
for the convenience of single-unit doses

« All stated that the resin liquid easily wet the tooth
surface, that the bond was easily visible. Some
commented that it was “too yellow”



Handling evaluation of Scotchbond
Universal by the Panel

Ease of use of previous bonding agent

Difficulttouse 1IN = | 5 Easytouse

4.0

Ease of use of Scotchbond Universal

Difficult to use 1 I 15 Easy to use
4.9

Viscosity of Scotchbond Universal

The viscosity of the bonding liquid was rated by the evaluators as follows:

Toothin 1 S | > Tooviscous
3.1




Handling evaluation of Scotchbond Universal by
the Panel: Comments

LAl the evaluators stated that
they would purchase If available
at average price.

LL“Extremely useful to have a
material that bonds both to
Indirect restorations as well as
the tooth structure. No need for
multiple kits of materials. So far
has worked well.”




I
Unlversal bondlng agents:

| | 0T548-196R | NT RAR_10RN

_new addltlons have arrived!

B ™
ictive
UNIVERSAL ADHESIVE
{nl ReOrder 606.67.34!

B U N {'- N BAAAA ~_ 2 (3 Parmes

Most contain the resin 10-MDP




A Ahaciire e rrren AANND
Adhesive monomer MDFE

Polymerizable

Hydrophobic

Hydrophilic
Forming the chemical bond

with calcium and hydroxy apatite




SUMMARY: Universal bonding agents:




=
Fl Trevor Burke

Anna Lawson, David JB Green and Louls Mackenzle

e ability to bond restarations to dentine
nts have gona through a variety of gen ons, it is tha purp

Dentine-bo

ralein t
composite resterations,
gly placed by denti

do not require macro-me
such as locks and

n), General Dental
ngham, David JB Green,
MEDS RCS(Edin), StR
i rmingham Dental

Restorative De

A dentine-bonding agent
perform the folloy
rovide a strong, imrr
permanent band to de
al the cavity and

it marginal staining;
= Be easy to use.
Itis the intention of this
update readers on the new

Agents, this being a follow-up tc
hed in 2C ing d

other Dental Update
on the subject which readers may wish
further
Green and

ntral to minimally invasive restorative dentistry. While deoti=g
so of aper to describa tha

New Universal
bonding agents are
an advance In
bonding

n the past, dentine-bondi

1e warkers |
malterials accord
There are two prin
a bond to dentine may

in silicate ceme

Dent.Update.2017:44:328-340



FJ Trevor Burke

Louis Mackenzie

Abstract: The ability to successfully bond restorations to dentine 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 |atest clinical and laboratory
research on universal adhesives, Results from the latest laboratory and clinical research indicates that universal adhesives are a step forward
in the quest for the ultimate bond to 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.

CPD/Clinical Relevance: Universal adhesives appear to hold promise in the quest for a reliable bond to dentine.

De pdate 1; 48: 620-631

Dentine bonding agents play a central
role in the sealing and retention (where
necessary) of resin compaosite restorations,
which are increasingly placed by dentists
worldwide.' Bonding to dentine is also
central to the practice of minimally invasive
dcntistr}-’, 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 a
feature of (non-adhesive) dental amalgam
or 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 Profassor, University
of Birmingham School of Dentistry, UK.
Louis Mackenzie, BDS, FDS RCPS, Head
Dental Officer, Denplan UK, Winchester
and Clinical Lecturer, University of

Dent.Update.2

Seal the cavity and minimize leakage;

Resist microbial or

enzymatic degradation;

Provide adhesion per se of the

restoration in cases where this

is necessary;
™  Prevent post-operative sensitivity;
® Reduce the risk of recurrent caries;
® Prevent marginal staining;
B Be easy to use.
It is the intention of this article to trace the
history of dantine adhesives since that is
relevant to the performance of the latest
group of adhesives, the universal adhesives
{UAs), and therehy to update readers on
the progress of UAs since a previous Dental
Update paper in 2017," and to compliment
other Dental Update publications on the
subject, which readers may wish to read as
background, such as those by Green and
Banerjee,” and, Green et al.®

A brief history of bonding
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 therefore 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 warkers classifying these according
to the number of steps involved in their
placement (one or two), or by their pH.*7
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 minimally invasive)
dentistry by enabling clinicians to bond to
enamel, when this was first described by
Buonocore.® This also has facilitated the
development of resin composite materials,
with these materials becoming increasingly
used worldwide,’ principally because of
patient concerns regarding mercury in
dental amalgam, the Minamata Agreement
of 2013 that recommended reduction in
the = i casi

021: 620-63

Hot off the press!

10 laboratory studies included

Finally, 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
(Ivoclar-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.




FJ Trevor Burke

Louis Mackenzie
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Abstract: The ability to successfully bond restorations te dentine 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 clinical research indicates that universal adhesives are a step forward
in the quest for the ultimate bond to 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 pracedure

when using these materials.

CPD/Clinical Releva Universal adhesives appear to hold promise in the quest for a reliable bond to dentine.

Dent Update

Dentine bonding agents play a 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 a
feature of (non-adhesive) dental amalgam
or 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
(LK), FADM, Emeritus Professor, University
of Birmingham School of Dentistry, UK.
Louis Mackenzie, BDS, FDS RCPS, Head
Dental Officer, Denplan UK, Winchester
and Clinical Lecturer, University of

Seal the cavity and minimize leakage;

Resist microbial or

enzymatic degradation;

Provide adhesion per se of the

restoration in cases where this

is necessary;
B Prevent post-operative sensitivity;
® Reduce the risk of recurrent caries;
®  Prevent marginal staining;
® Be easy to use.
It is the intention of this article to trace the
history of dentine adhesives since that is
relevant to the performance of the latest
group of adhesives, the universal adhesives
(UAs), and thereby to update readers on
the progress of UAs since a previous Dental
Update paper in 2017," and to compliment
other Dental Update publications on the
subject, which readers may wish to read as
background, such as those by Green and
Banerjee,” and, Green et al”

A brief history of bonding
to dentine

banding agents generally fell into disarray
because of confusion regarding which
‘generation’each type of bonding agent
fitted into. Until recently, the classification
has therefore 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
to 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 minimally invasive)
dentistry by enabling clinicians to bond to
enamel, when this was first described by
Buonocore® This also has facilitated the
development of resin composite materials,
with these materials becoming increasingly
used worldwide,’ principally because of
patient concerns regarding mercury 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.




Conclusions Hot off the press!

In summary, universal adhesives .
hold promise and: CO”CIUS'OnS

# Can be used in total etch, self-
etch, selective enamel etch
modes, depending on the
clinician's choice. The need to

B Some are compatible with direct and
indirect procedures, when used with

selectively etch the enamel a designated resin luting material
has been demonstrated to be from the same manufacturer as the
beneficial in many of the studies bonding agent because this will

Guatec! in this review, both from contain a separate activator;
the point of view of retaining

class V restorations, but also May be suitable primers for silica

because marginal staining and and zirconia;
defects will be reduced: Can bond to different substrates,

Dent.Update.2021: In addition, in view of the such as metal.

620-631 pﬂte"t,'al to cause post- However, as with any new material
operative sensitivity as a result of . -
or technique, more long-term clinical

(over) etching dentine, particularly in evaluations (alongside those referenced
posterior teeth, it is the authors' view abcp,.,re] are neaded to adequatehlr

that this is not necessary or desirable demonstrate the value of these
and that selective enamel etching is : :
universal adhesives.

the method of choice;




Trevor’s view:

Universal bonding

agents generally
represent improved ease
of use compared with
previous bonding agents




...this Iis good
because....



easy to use material may allow us to
oroduce better results

e al Report ——

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 people.
Factors that may contribute to ease of use include a minimum number of application stages, easy applica-
tion and shaping ability, quickness of use, lack of stick, and moisture sensitivity. Ease of use may also
imply that a material or technique does not cause stress for the dentist and patient, is cost effective, is
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 remaining 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 partnership be-
tween clinicians, manufacturers, and patients. (Quintessence Int 2001;32:239-242)







Filtek Universal Pink Opaque



...for more on bonding, please see
Adhere today lecture notes.....




Bonding to dentine

Chemical = Glass ionomer

Ry

BONDING TO DENTINE
}echanical Cheml<
Infiltration into Reaction with
surface Ca** and/or
groups on collagen




Maximising class V effectiveness

The survival of Class IN BRIEF

- 2, ® This study reminds dentists that they are
h i f | ini
\/ restorations In general ke b
_ ®* Presents evidence that has been collected
i f I ber of res i
dental practice: part 3 sk el
J therefore likely to be particularly relevant
to general practitioners

-Fl. Ve _yea r Su rViva | ® Ider&tii;.esa number of r'a;n:mrs associated

with poor restoration survival which can
help dentists improve their patient care.

D. Stewardson,’ S. Creanor,? P. Thornley,* T. Bigg,* C. Bromage,®
A. Brownef D. Cottam,” D. Dalby® J. Gilmour® J. Horton,™ E. Roberts,"
L Westoby'™ and T. Burke™

Objective To evaluate the survival over five years of Class V restorations placed by UK general practitioners, and to identify fac-
tors associated with increased longevity. Design Prospective longitudinal cohort multi-centre study. Setting UK general denta
practices. Materials and method Ten general dental practitioners each placed 100 Class \V restorations of varying sizes, using a
range of materials and recorded selected clinical information at placement and recall visits. After five years the data were ana-
lysed using the Kaplan-Meier method, log-rank tests and Cox regressions models to identify significant associations between
the time to restoration failure and different clinical factors. Results After five years 275/989 restorations had failed (27.8%),
with 116 (11.7%] lost to follow-up. Cox regression analysis identified that, in combination, the practitioner, patient age, cavity
size, moisture contamination and cavity preparation were found to influence the survival of the restorations. Conclusions At
least 60.5% of the restorations survived for five years. The time to failure of Class V restorations placed by this group of dentists
was reduced in association with the individual practitioner, smaller cavities, glass ionomer restorations, cavities which had not
been prepared with a bur, moisture contamination, increasing patient age, cavities confined to dentine and non-carious cavities.




Maximising class V effectiveness:
what Is associated with failure at 5 years?

Restorations involving dentine only:
hazard of failure increased by 39%

Large restorations compared with small:
hazard of failure increased by 85%

Major or minor moisture contamination:
hazard of failure increased by 29%

Preparation method/rotary instrument used:

hazard of failure decreased by 40%




Maximising class V effectiveness:
what material Is best at 5 years?

Five year survival

RMGI 78.6%

Compomer 71.2%

Flowable composite 69%

Composite 68.3%

Glass ionomer 50.6%



Class V meta analysis: conclusions

A meta-anal
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Bond strength for glass ionomers is improved by
application of 20% polyacrylic acid




Gwinnett AJ, Kanca J. Interfacial morphology of resin composite

and shiny erosion lesions. Am.J.Dent.1992:5:315-317.
Zimmerli B, De Munck J, Lussi A, Lambrechts P, van Meerbeck B.

Long-term bonding to eroded dentin requires
superficial bur preparation. Clin.Oral Invest.2012:16:1451-1461.



Five-year Clinical Effectiveness of a Two-step
A Self-etching Adhesive

Marleen Peumans@/Jan De Munckb/Kirsten Van Landuyt®/Paul Lambrechts2/

landmark KikkEEss
paper

Purpose: The purpose of this prospective randomized controlled clinical study was to evaluate the clinical perfor-

mance of a “mild” two-step self-etching adhesive, Clearfil SE, in Class V restorations after 5 years of clinical function-
ing.

Materials and Methods: Twenty-nine patients received two or four restorations foliwing two randomly assigned ex-
perimental protocols: (1) a'wild self-etching adhesive (Clearfil SE, Kuraray) was asflied following manufacturer's in-
structions on both enamel and de€mem=({e-SE non-etch). (2) similamappiiCation of Clearfil SE, but including prior
selective acid-etching of the enamel cavity margins with 40% phosphoric acid (C-SE etch). Clearfil AP-X (Kuraray) was
used as the restorative composite for all 100 restorations. The clinical effectiveness was recorded in terms of reten-
tion, marginal integrity, marginal discoloration, caries recurrence, postoperative sensitivity, and preservation of tooth
vitality after 5 years of clinical service. The hypothesis tested was that selective acid etching of enamel with phos-
phoric acid improved retention, marginal integrity, and clinical microleakage of Class V restorations.

Results: Only one restoration of the C-SE non-etch group was lost at the 5-year recall. All other restorations were clini-
cally acceptable. Marginal integrity deteriorated with time in both groups. The number of restorations with defect-free
margins was significantly lower in the C-SE non-etch group (p = 0.0043). This latter group presented significantly
more small incisal marginal defects on the enamel side (p = 0.0169). Superficial marginal discoloration increased in
both groups, but was more pronounced in the C-SE non-etch group and was related to the higher frequency of small
incisal marginal defects.

Conclusion: The clinical effectiveness of the two-step self-etching adhesive Clearfil SE remained excellent after 5
years of clinical service. Additional etching of the enamel cavity margins resulted in an improved marginal adaptation
on the enamel side; however, this was not critical for the overall clinical performance of the restorations.

Keywords: adhesives, clinical trial, cervical lesions, composite restoration.

J Adhes Dent 2007; 9: 7-10. Submitted for publication: 10.07.06; accepted for publication: 16.11.06.




CONCLUSION

From the results of this study, we may conclude that intra-
orally, Clearfil SE performs reliably and stably after 5 years
of clinical functioning. Selective enamel etching with phos-
phoric acid resulted in an improved marginal adaptation, but
has no influence on the overall clinical performance of the
Class V restorations.




Shear Bond Strength (MPa)

Dentine

24 Hour Shear Bond Strength to Dentin

Scotchbond Universal Self-Etch Scotchbond Universal Etched Easy Bond Self-Etch

*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Single Bond Plus Etched




Dentine

24 Hour Shear Bond Strength to Dentin

15
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Shear Bond Strength (MPa)
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0

Scotchbond Universal Self-Etch Scotchbond Universal Etched Easy Bond Self-Etch Single Bond Plus Etched

*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama



Shear Bond Strength (MPa)

Enamel

24 Hour Shear Bond Strength to Cut Enamel

Scotchbond Universal Self-Etch Scotchbond Universal Etched Easy Bond Self-Etch
*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Single Bond Plus Etched




Shear Bond Strength (MPa)

Enamel

24 Hour Shear Bond Strength to Cut Enamel

*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Single Bond Plus Etched



SUGGESTION




Use a material from a manufacturer with
experience In the field and follow the
Instructions!!

One bottle bonding (reduced risk of error) —
new Universal materials are a significant
advance

Effective light curing (check your light regularly!)
Think seriously about selective enamel etching



Universal adhesives

Avaidlable online at www.sciencedirectoom

ScienceDirect

journal homepage: www.intlelsevierhealth.comfournalsfjden

Condusions: The enamel bond _.t11=1||._1t]| of universal adhesives is improved with prior
phosphorie acid etehing However, this effect was not evident for dantin with the uss of
mild universal adhesives with the eteh-and-rinss stratemy.

Clnical significance: Sslactive enamel stching pror to the application of a mild unirarsal
adhesive i iz an ad ".rr_.._i:-].:- _.11._1t-p1.r t-..11'-11.-11|m...mg l'nl |-_I.T|_|:I'

T GRS OO Bama  Fean obn B

ARTICLE INFO



The first three year SBU evaluation

8 restorations, from 200 placed, lost after 36 months




...other tips for



|

TENSION

Effects of moisture degree

and rubbing action on the

iImmediate resin-dentin bond strength
Dal-Bianco K, Pellizzaro A, et al.
Dent.Mater.2006

High bond strength to dentine can

be obtained under dry conditions
when ethanol/H,O and acetone based
systems are vigorously rubbed on

the dentine surface. On wet surfaces,
light rubbing may suffice.



Does active application of universal adhesives to
enamel in self-etch mode improve their
performance?

Alessandro D. Loguercio®, Miguel Angel Muiioz ", Issis Luque-Martinez *°,
Viviane Hass"“, Alessandra Reis“, Jorge Perdigdo w*

“ Department of Restorative Dentistry, School of Dentistry, State University of Ponta Grossa, Ponta Grossa, Parand,

Brazil

b Shool of Dentistry, Universidad de Valparaiso, Valparaiso, Chile

ARTICLE INFO

Article history:
ved 21 November 2014
Received in revised form

Degree of conversion
Enamel

Etch-and-rinse

Self-etch

Universal adhesive systems

egy on the enamel micros
of conversion (DC) of seven universal

Methods; 84 extracted third molars were sectioned in four parts (buccal, lingual, proximal)
and divided into 21 groups, according to the combination of the main factors adhesive
[ADU], All-Bond Uni [ABU], Clearfil Universal [CFU], Futurabond U

5-Bond Plus [GBF|, Prime&Bond Elect (PBE), and Scotchbond Universal Adhesive
[SBU)), and adhesion strategy (etch-and-rinse, active self-etch, and passi i
mens were d in water (37 'C/24 h) and tested at 1.0 mm/min (p
interf aluated for i Ri
pattern was evaluated under
replica techniques). Data wer: y o-way ANOVA and Tukey's test (« = 0.05).
Results: Active self- pplication increased wSBS and DC for five out of the seven univ
adhe 0 ve application (p < 0.001). A per enamel-e

al adhesives in the etch-and-rinse strategy.

scopy. Th

of p ve self-etch application. Replicas of GBP and PBE applied in acti elf-etch mode

displayed morphological features compatible with water droplets. The DC of GBP and PBE
were not affected by the application/strategy mode.

: ed performance of universal adhesives en applied

mel etching with phosphoric acid may not be crucial




Rules for bonding

Do not overdry the surface

Do not overblow resin layer



Indirect

Cast alloys
Ceramics
Resin-based materials

All of these are more than X4
as expensive as amalgam



Direct — small cavities

Resin composite
Glass lonomer

Does Gl require more
development for this indication?



Smaller particle size leads to faster
reaction

Higher loading brings improved physical
properties

Exhibits plastic features — can be
condensed and packed

Still a need for improved wear resistance
Typical glass ionomer features




Reinforced (Packable) Glass
lonomers

Ketac” Universal

Glass lonomer Restorative




Clinical performance of

maierlais 11

loadbearing situations



' r
Fl Trevor Burke

Glass iomomer materials have been available for 40 years, but have not been indicated for loadbearing restorations, other than
when used in the ART concept. However, there is anecdotal evidence that dentists are using the reinforced versions of this material in
posterior teeth, possibly as a result of demands from patients to provide them with tooth-coloured restorations in posterior teeth at 2
lower cost than resin composite. This paper reviews the existing literature on reinforced glass ionomer restorations in posterior teeth,
concluding that, under certain circumstances (which are not fully elucidated) these materials may provide reasonable service. However, the

patient receiving such restorations should be made aware of the minimal amount of evidence for the success of these restorations and the
potential need for the restorations to be re-surfaced in due course.

8 papers on Gl in posterior teeth included




Conclusions

In clinical situations where there are no adverse
situations at work (such as high occlusal loading
or an acidogenic plaque), certain restorations in
reinforced Gl materials (such as Fuji IX) may

provide reasonable longeuvity.

However, the conditions for longevity are not
readily identified.

Two of the studies (Scholtanus and Huysmans,
2007: Basso, 2013) demonstrate higher than
desirable failure rates for Gl restorations In
posterior teeth, especially in the longer term.




< Tell the patient that it Is a glass ionomer
that the evidence base is variable and
limited

< Definitive restoration or long term
provisional?

< The restorations may need re-surfacing
with composite

< Alternatives are more expensive
< May not do harm

Possibly OK In class | cavities?



GC Equia doing well at 4 years

100% success
of GC Equia at

4 years,
40 Class |,
30 Class |l

“Operative Dentistry, 2015, 40-2, 134-143

Four-year Randomized Clinical Trial
to Evaluate the Clinical Performance
of a Glass lonomer Restorative
System

S Gurgan * ZB Kutuk * E Ergin
55 Oztas * FY Cakir

Clinical Relevance

SUMMARY

Objective: The aim of this study was to evalu-
ate the clinical performance of a glass lonomer
restorative system compared with a micro-
filled hybrid posterior composite in a four-
yvear randomized clinical trial.

Methods: A total of 140 (80 Class 1 and 60 Class
2) lesions in 59 patients were either restored

with a glass lonomer restorative system

(Equia, (, Tokyo, Japan), which was a com-
bination of a packable glass ionomer (Eguia
Fil, GC) and a self-adhesive nanofilled coating
(Equia Coat, (zC), or with a microfilled hybrid
composite (Gradia Direct Posterior, L) in
combination with a self-etch adhesive (G-
Bond, GC) by two experienced operators ac-
cording to the manufacturer's instructions.
Two independent examiners evaluated the
restorations at baseline and at one, two, three,




...there Is now some
new positive
Information on GIC
In posterior teeth



J Adhes Dent = ISSN 1461-5185
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Positive
short term findings!

J Adhes Dent 22 (2020), No. 3  29. May 2020

J Adhes Dent 22 (2020), No. 3 (29.05.2020)
Page 235-247, doi:10.3290/j.jad.a44547, PubMed:32435764

Clinical Performance of a Glass-Hybrid System Compared with a Resin Composite in the Posterior Region: Results
of a 2-year Multicenter Study
Miletic, Ivana / Baraba, Anja / Basso, Matteo / Pulcini, Maria Giulia / Markovic¢, Dejan / Peri¢, Tamara / Ozkaya, Cigdem Atalayin / Turkun,

Long-term, split-mouth, randomized, prospective, multicentre clinical study

enrolled 180 patients (mean age 34.6 years) identified as in need of two Class I,
two-surface restorations in the molar region of the same jaw.

The estimated survival rates at the 2-year recall were 93.6% (EQUIA Forte) and
94.5% (Tetric EvoCeram), showing no significant differences between the two

materials.




EQUIA Forte: Differences from Fuji IX
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. EQUIA Forte (GC)
seems to holds promise

...but, more research needed

There Is a need for an improved
Glass lonomer: If we get that,
It could be our amalgam substitute
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Successful posterior composites

Properties of composite materials

Margin quality




...nhow to manage
the deep
Interproximal box




Proximal box elevation

Deep class Il box

Resin
composite

No enamel at
the margin

Proximal box
elevation using
composite or RMGI

No enamel at
cavity margin

First, the patient requires counselling

regarding their high caries activity



Proximal box elevation

| suggest a chemically-cured RMGI — it Is
insoluble, will bond quickly and doesn't require
separate bonding step

We need a material that will bond quickly,
before isolation fails (in my hands, that is!)




Better bond strength than conventional GICs
Better aesthetics than conventional GICs
Better physical properties (reduced solubility)

Typical characteristics of a GIC



Others suggest bonding
and composite

being increasin
th. The aim of this ca
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However, patients must be warned that this will
always be a compromise situation!

Research Article

Gingival seal of deep Class II direct and indirect composite restorations
BRIAN J. KENYON, DMD, DANIEL FREDERICKSON, DDS, MS & MARK S. HAGGE, DMD

ABSTRACT: Purpose: To evaluate in vifro the gingival microleakage of Class II direct and indirect composite
restorations with cervical margins 0.5 mm apical to the cemento-enamel junction (CEJ). Methods: Mesial-occusal
(MO) preparations of similar size were made in 10 homologous pairs of caries-free extracted human third molars. One
specimen for each pair was prepared for a direct composite restoration and the other for an indirect composite
restoration. Direct preparations were restored per manufacturer’s instructions. Indirect preparations were impressed, and
composite restorations were fabricated and cemented with a dual-cure cement. A total-etch technique was used for all
restorations. Restorations were finished, polished, stored for 1 week in distilled water at 37°C, thermocycled (5°-55°C x
1000), sealed with fingernail polish (leaving a 1.5 mm open periphery adjacent to the gingival margin), and placed in
0.5% basic fuchsin dye for 24 hours. Teeth were sectioned longitudinally (mesio-distally) within the restoration in two
cuts and the four resulting surfaces (two inner cut surfaces, two outer cut surfaces) were evaluated for dye penetration
with a x10 stereoscope using a scale of 0 (no penetration) to 4 (dye penetration involving more than half the axial wall).
Results: All 20 specimens had at least one score of three (dye penetration involving less than half of the axial wall) or
four. Statistical analysis (Wilcoxon paired-sample test) disclosed a significant decrease in the indirect composite
microleakage scores for the two outer cuts (P= 0.006, P= 0.002). No significant differences in microleakage scores were

fonnd hetween materiale for the inner enit enirfaces of the enecimenc Overall the recnlte of die nenetration chnwed no cta-

The Irony Is that they will have to pay more
for this compromise situation




where the your cavity margin is with
regard to the occlusion!

ble anlir

ScienceDirect
journal ho a5

Cyclic mechanical loading promotes bacterial
penetration along composite restoration
marginal gaps

D. Khvostenko®, S. Salehi”, S.E. Naleway®, TJ. Hilton", J.L. Ferracane”,
J.C. Mitchell®, J.J. Kruzic*

nical, Ind

cavity margin should not be under
high occlusal loading



Trevor’s view:

RMGI seems a good

iIdea as the base layer In
deep class Il boxes, but
always a compromise

situation — patients must

be told!



Composites shrink on
polymerisation




Shrinkage IS a function,

not only of % volumetric shrinkage,
but also the stiffness (modulus) of
the material

Important!






The Configuration Factor




* Incremental curing

Ramped curing

Macro fillers

Flowable composite base layer
Low shrink (1% shrinkage) resins



All of these are a source of
operator stress




A low composite

should be an advantage
to the clinician






...a way of reducing

shrinkage stress —
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Why no post-op sensitivity?
Reported post-op sensitivity in evaluations of

“conventional” posterior composite:

Burrow and colleagues? - 4% of restorations exhibited sensitivity in daily
function

Zero post-operative sensitivity reported by Opdam and co-workerss3,
although 19% of the teeth were sensitive to loading.

Other studies reported 10% to 20% incidence of post-operative sensitivity at
one week and one month recalls#>

Auschill and colleagues reported 6% overall post-operative sensitivity in a
study of 600 teeth restored with resin composite with cavity depth being

cinnifinanths ncennintand wwith thAa Ac~iLIirran~crn Af NnAct ANnArativina cAancitivzih /6
A

- No post-operative sensitivity because
of its low shrinkage stress

resin- Ilned posterlor composﬂes Am. J Dent.2001:14:34-38.

5..Akpata ES, Behbehani J. Effect of bonding systems on post-operative sensitivity from
posterior composites. Am.J.Dent.2006:19:151-154.

6.Auschill TM, Koch CA, Wolkewitz M, Hellwig E, Arweiler NB. Occurrence and causing

stimuli of postoperative sensitivity in composite restorations. Oper. Dent.2009:34:3-10.




Trevor’s view:

What we learnt was that
low shrinkage stress Is
Important in reducing
post-operative sensitivity.




Filtek Bulk Fill Posterior Restorative:
Advantages over Silorane

One-step placement

5 mm depth of cure

Can use dentine bonding
agent of choice
Therefore, faster than N
Silorane Bond e
Easier polishing due to el
nanofiller -
Potentially better aesthetics

Still excellent stress relief
Still excellent handling and
sculptability




...another way of reducing
shrinkage stress —
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AUDI\/IA' Aromatic urethane dimethacrylate

N,

AUDMA:

Higher molecular weight with less number
of reactive groups

Moderates volumetric shrinkage
Contributes to stress reduction

>
=
(%]
3
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AFM: Addition-fragmentation (AF) monomer

Free Radical
0/ Linking group N / Addition-Fragmentation ~ S Linking group \
Functional Group o




Filtek Bulk Fill/Filtek One show low
shrinkage stress

Polymerisation stress (2.3mm)

MPa)

o
2
E
e

o

Time (s)

Figure 2c: Polymerisation stress at 2.3mm thickness (approx. 0.40 g)



If you are using a conventional
composite (i.e. not low
shrinkage stress).....:




C.E. Article #12-302 (1 cred/AGD code 253) Research Artic

Effect of accelerated restorative techniques
on the microleakage of Class Il composites

SADULLAYM UCTASLL BDS. PuD. ADRIAN C. SHORTALL, BDS, DIS, FADM & FREDERICK J. T. BURKE, BDS, DOS, MSC, FADM

-4

ABSTRACT: .Purp.o,s’(_: 10 assess the X.'L.‘.l;-',l.'l.ﬁ seal of Class 1 resin-based ¢ OIrg youite restorations cured }, a }ol}‘_.'. icn
sity halogen light or a plasrm arc light, Materials and Methods: Class 11 cavitics were propared in extracted malar teet

A wi

with cervical margins located apical to the cemento-enamel junction. Cavities were restored with & pOSICTIOr resin.Dascs

cnamnel margin of any restoration. Median gingival leakage values for the different test groups ranged from O.U£-4.0
0

mm. Light unit type had a highly significant effect on icakage (P= 0,0002). The highest leakage sCores were recor rded
: ‘ e
with the plasma arc light used in standard curing mode and the lowest with the h.ﬂo:_t.x h,}.. in urbo-boost mode, (A J

Dent .?w.’.,ls,l 53158},

CLINICAL SIGNIFICANCE: A combination of flowable composite lining and an incremental placement technique
produced the best marginal seal at the -,;n;iv.xl !ll.ﬂ).l“ 01 Class 11 compasite restor 'Y'oﬁ:
plasma arc .q.h. led 10 a high incidence of §

| O — -

curing, using a

Not necessary When using
low shrinkage stress composites




Avolding post-op sensitivity with posterior
composites



Avolding post-op sensitivity with posterior
composites



Read more Iif you wish!

Fi Trevar Burke

Lowls Mackenzie, Peter Sands and Adrian CC Shortall

Dent.Update.
2021: 48: 823-832
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My classification for BULK FILL materials:
BULK FILL BASE MATERIALS

(which need a capping because their wear
resistance isn’t good enough)

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)

Burke FJT, Crisp RJ et al. Eur J.Prosthodont. Rest.Dent.2016:24:152-157



My classification for BULK FILL materials:

BULK FILL BASE MATERIALS
(which need a capping because their wear
resistance isn’t good enough)

Burke FJT, Crisp RJ et al. Eur J.Prosthodont. Rest.Dent.2016:24:152-157



My classification for BULK FILL materials:

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)

Faster posterior composites
without compromise!

—,w

Tetric EvoCeram® Bulk FiII_

Nano-Hybrid Composite with Ivocerin




Eurorpeeasn Jouwm 3 o Prossh conf icss an d Rl rave Denti sty C10G) 38, 5261

A Practice-Based Clinical The new Filtek™ One
tvaluationof a Bulk kill

Restorative Material Bulk Fill Restorative
.;é.ﬂ_};{;;}}..-“.-......-...-.H..-. handles Slmllarly

FBFR assessment
Conclusions
/5% of evaluators would purchase
- 92% (n= 11) would recommend to colleagues




Today there are several bulk fills
which do not need a "topping”

.. more are appearing!



Advantages of Bulk Fill

| | materials |
Time saving, no need for complex layering

technigue

Easy handling
Fewer increments, fewer voids

Simpler shade selection,
due to fewer shades



Are new bulk fill composites quicker to place?

Title: 1407 - Clinical-time and Postoperative-sensitivity When Using Bulk-Fill Composites With Universal Adhesives
Authors:

Chane Tardem Pereira (Presenter)
Fluminense Federal University

Elisa Albuquerque, Federal Fluminense University
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 following groups: SETB- Self-etch/bulk fill: SETI- Self-
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).

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.



How do manufacturers do it?

SUMMARY
More potent/efficient Initiator systems

Increasing the translucency of the filler
For some, improved resin systems




All have a translucent filler, with matching filler and
resin refractive indices Curing igh

transmission and depth
of cure are influenced

by matrix reactivity and

; . a relative refractive
Refractive index does not match Refractive index does match N NN [ Elea] index mismatch.
Shortall et al., 2008

. Refractive index mismatch

- Potential Scattering
- Potential Scattering site

-Light Ray
Biomaterios & Bi ineering
ol Refractive Index Mismatch
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interaction. Composites became more opaque or
translucent on curing. Optimizing filler/resin

refractive index mismatch provides increased
curing depth and assists shade-matching.



Some bulk fill worries!

Bulk fill might lead to high stress!

It IS therefore important that the

material that we use has
demonstrable low shrinkage stress




Trevor's view

. Bulk fill restorative materials
'may be our amalgam alternative
' in the short to medium term



.. but




Longevity and reasons for failure of sandwich and
total-etch posterior composite resin restorations.
Opdam NJM, Bronkhorst EM at al.

J.Adhes.Dent.2007:9:469-475.
METHODS: Retrospective assessment of practice
records. 376 total etch, 82 closed sandwich
(Vitrebond) post comp restorations identified. Cox
agression used to rule out selection bhia
CONCLUSIONS: Total etch restorations showed
a higher survival rate than closed-sandwich
restorations using a RMGIC lining. Failures

occurred after more than 3 years. Doubt must be
cast on the alleged advantages of the “elastic”
layer under a resin composite restoration.



Successful posterior composites

sSuccess rates



Are success rates
for posterior composite
as good as for amalgam?

A summary of studies
from primary dental care






Contents lists sveilable at Sciencelirect
Journal of Dentistry

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

Longevity of direct restorations in Dutch dental practices. Descriptive
study out of a practice based research network
Mark Laske®, Niek |.M. Opdam, Ewald M. Bronkhorst, Jozé C.C. Braspenning,

Marie Charlotte D.N,|.M Iiu'n,r mans

| nl af Denfshy, Rodbowd Insibiye Fr Health Sdencs - Philips van lepdenloan 25, Infemal posial cod= 309, PO

& The aim of this retrospectihn rr_rrr ~hased study was to investigate the longevity of direct
rethe effect ofpractice/

AFR}exists I: b ~.-||rh. ...IHI.H.FI[ _.1r||1l|:r1 warying

Laske M et al. Longewty of Class II restoratlons
placed in Dutch general dental practices.
IADR Boston, Abstract 1937






» 10 year failure rate was 3.8%, but
varied between practices (2% to 5%)
Composite showed higher survival
than amalgam

» Age of patient, gender, number of
surfaces, operator, tooth type and
endodontically treated teeth
significantly influenced survival.

Laske M et al. Longevity of Class Il restorations
placed in Dutch general dental practices.
IADR Boston, Abstract 1937
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Longevity of 2- and 3-surface restorations in posterior teeth of 25- to 30- @ W datab ase
year-olds attending Public Dental Service—A 13-year observation

Ulla Palotie™", Anna K. Eronen”, Kimmo Vehkalahti¢, Miira M. Vehkalahti® I n

* City of Helsinki, Department of Social Services and Health Care, Metropolitan Area Depariment af Oral Special Care, P.O. BOX 6670, FI-00099 Helsinki, Finland

.
™ Social Staristics, Department of Social Research, Faculty of Social Sciences, University of Helsinki, P.O. BOX 18, FI-00014 Helsinki, Finland
© Centre for Research Methods, Faculty of Social Sciences, University of Helsinki, P.0. BOX 18, FI.00014 Helsinki, Finland I I l a n

a Department of Oral and Maxillofacial Diseases, Faculty of Medicine, University of Helsinki, P.O. BOX 41, FI-00014 Helsinki, Finland

Methods: Data were extracted from electronic patient files of the Helsinki City Public Dental Service (PDS),
Finland. A total of 5542 2- and 3-surface posterior composite and amalgam restorations were followed indirectly
from 2002 to 2015. Longevity of restorations was illustrated using Kaplan-Meier curves. Annual failure rates
(AFRs) of the restorations were calculated separately by type of tooth, size, and material. Differences in longevity
were statistically tested with log-rank tests.

Results: Composite restorations formed the majority (93%). The longest median survival times and the smallest
failure rates were found for teeth in the upper jaw, for premolars, and for 2-surface restorations. Median survival
time of all restorations was 9.9 years (95% CI 9.6, 10.2) and re-intervention of restorations occurred less often in
the maxilla (AFR 4.0%) than in the mandible (AFR 4.7%). Median survival time of composite restorations was
greater for 2-surface than for 3-surface restorations: in premolars 12.3 vs. 9.6 years (p < 0.001) and in molars,
9.2 vs. 6.3 years (p < 0.001); for molar amalgams the difference (8.0 vs. 6.3 years) was non-significant
(p = 0.38). Median survival time of 2- and 3-surface restorations in premolars exceeded that in molars (12.0 vs.
8.7 years; p < 0.001).

Conclusions: Longevity of posterior composite multisurface restoration is comparable to amalgam longevity.

Clinical significance: Regarding material choices for posterior multisurface restorations, composite and amalgam
perform quite similarly in molars, 3-surface restoration being challenge for both materials.







CLINICAL REVIEW

N.J.M. Opdam'*, FH. van de Sande?, - . .
Dbl 0 Longevity of Posterior Composite

P. Bottenberg?®, U. Pallesen?, 1 . : .
P. Gaengler®, A. Lindberg?®, ReSforqhQnS. A SYSiemCII'IC REV'EW

M.C.D.NJM. Huysmans', and Meta-analysis
and J.W. van Dijken®

J Dent Res 93({10):943.94Q 2014

'‘Radboud University Nijmegen Medical Centre, College of
Dental Sciences, Preventive and Restorative Dentisary, Ph van
Leydenlsan 25, PO Box 9101 &6500HB Nijmegen, The
Netherlands; *Federal University of Pelotas, Graduate Program
i Dennsmoy, Gongalves Chaves, 457, 5th floor, Pelotas, RS,
De015560, Brazil: *Vrije Universiteit Brussels, Dept. of Oral
Health Sciences, Laarbeeklaan 103, BE 1090 Brussels,
Belgium; *Faculy of Health and Medical Sciences, University
of Copenhagen, Instimute of Odontology, Neme Alle 20.
DE-2200, Copenhagen, Denmark; *Universitit Witten/
Herdecke, Abteilung fir Zahnerhalnmg und Priventve
Fahnmedizin, Alfred-Hemhausen-So. 44, D-58455 Winen,
Germany; and *Umed University, Depanment of Odontology.
SE-901 85 Umed, Sweden; *comesponding author, niek
-opdami@radboudumc.nl
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Figure 1. Mumber of failed restorations with type of failure during
the first six-year observation time.
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Short term studies are of limited relevance for clinical durability as
most acceptable materials remain failure free in the first years




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

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®




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%".



Enhanced CPD DO C RestorativeDentistry

F J Trevor Burke

Louis Mackenzie and Adrian CC Shorthall

Survival Rates of Resin Composite

Restorations in Loadbearing
Situations in Posterior Teeth

Abstract: The use of resin composite for routine restoration of cavities in posterior teeth is now commonplace, and will increase further following
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. It

was concluded that posterior composites may provide restorations of satisfactory longevity and with survival rates generally similar to those
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 these may
provide good rates for survival.

Dent Update 2019; 46: 523-535

Resin composite has been an alternative use of resin composite materials in posterior need for high-quality evidence from primary
material to dental amalgam since the first teeth (hitherto termed ‘posterior composites’)  dental care’ It has also been noted that RCCTs

Do you want
to read
more?

144 studies
identified, 24
Included

Dent.Update.
2019:46:
523-535




The conclusion gleaned from the D O yo u Want

above cohort studies is that resin composite t d
restorations have acceptable survival rates O re a

when placed in loadbearing situations in

posterior teeth, with AFRs generally within the m O re 7
range 2% to 3%, which the authors consider to

144 studies
The conclusion gleaned from |dent|f|ed 3 24

the above systematic reviews is that resin .

composite restorations have acceptable |nCI U ded
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 De nt_ U pd ate .

patients at high risk of caries and the

presence of a liner or base beneath the 20 19 46

resin composite restoration.

523-535



COMposiie as gooc
as for amalgam?™
YES - and we aren't

even comparing composite
in its best situation

Amalgam has been our “gold” standard for 100 years!
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Successful posterior composites

Cost effectiveness



'DENTAL MATERIALS

Tl me taken Patient Acceptance of Posterior

Composite Restorations

for posterior . - o
composites
time for
amalgam

Burke F.J.T.
Attitudes to posterior composite
filling materials: A survey of 80 patients.

Dent. Update. 1989:16:114-120.




Alternatives for the restoration of
posterior teeth christensen, 1989

COST
Amalgam 1X
Cast gold 6X
Direct-placement composite 2.5X
Direct resin inlay 5X
Composite inlay 6X
Ceramic inlay 8X
Metal-ceramic crown 8X

Liebler M, Devigus A, Randall RC, Burke FJT Pallesen U, Cerutti A, Putignano A,
Cauchie D, Kanzler R, Koskinien KP, Skjerven H, Strand GV, Vermaas RWA.
Ethics of esthetic dentistry. Quintessence Int.2004:35:456-465.



The Class | molar
composite
restoration

required 35%
more time than
the amalgam

Time required for placement of
composite vs amalgam restorations
Dilley DC, Vann WF et al
J.Dent.Child 1990:May-June:177-
181



Avadabie coiine a1
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Guidance on posterior resin composites: Academy
of Operative Dentistry - European Section

Opdam”, Reinhard




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.




Successful posterior composites:
Other factors influencing choice of
restorative material

Physical properties v
Clinical performance v

Cost effectiveness v
Patient preference v




S

Successful post

erior composites:
Other factors influencing choice of
restorative material
Operator preference
Aesthetic requirements

Patient factors
Environmental factors



Successful posterior composites:
Before use...

Become familiar with clinical
procedures

Know clinical conditions for longevity of
restorations

Acquire a basic understanding of the
material



Successful posterior composites:
During use...

Obtain good isolation

Use meticulous technique

Be aware that resin-based techniques
cannot be rushed



Check the occlusion

journal ho

Cyclic mechanical loading promotes bacterial
penetration along composite restoration
marginal gaps

D. Khvostenko®, S. Salehi”, S.E. Naleway®, T.J. Hilton", J.L. Ferracane”,
J.C. Mitchell®, J.J. Kruzic

cal, Ind

The cavity margin should not be under
heavy occlusal loading




Cavity preparation




Massive tooth substance saved
by using adhesive

composite
restoration




Flexiwedge (from Optident)



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 i1s 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.




Amalgam vs
composite In terms of
cavity area



Amalgam restorations
occupied @ of the
occlusal surtace
Composite restorations

occupiedf the
occlusal surface

Welbury et al., Br.Dent.J.
1990:165:361



To bevel or not to bevel
occlusal margins?

YES: Wilson et al., 1991

NO: Manechika et al.1984,
Cheung, 1990,
Dietschi et al., 1995,
Holan, Edelman &
Wright, 1997,
Opdam et al., 1998



Extension for prevention:

IS It relevant today?
Osborne & Summitt, 1998




The cavity must be extended
gingivally through the contact point,
or caries will occur (and, anyway, the
matrix band wont go through!)



1896:Black GV.
Extension for prevention

TODAY!
Prevention of
extension



Clinical tips:Contemporary ideas on
Isolation



Optiview:Kerr

Optragate: lvoclar Vivadent



FAQ Do | need to place a lining/base
under composite restorations?

Von Fraunhofer and colleagues (Gen.Dent.2006) found an increase in microleakage,
post-operative sensitivity and potentially secondary caries when a lining is present
under a posterior composite restoration

Schwendicke et al (Systematic review: J.Dent.2015) concluded that there was
iInsufficient evidence to recommend cavity lining based on their antibacterial effects.
Dentists should be aware that the use of cavity liners is not recommended by
clinical studies



HISTORY

Oldies were taught that a base was
always needed

Bases are used under amalgam for
thermal insulation

In a survey of 500 GDPs in 2017 (in
Wales), 83% always placed a lining
before placing a composite
restoration

Supposed antibacterial effect of
Glass lonomer as a lining

Bases isolate the pulp from
chemical irritants, 1.e. pulp
protection

TODAY

A contemporary dentine bonding
agent will seal the restoration and
the dentinal tubules

A base limits the surface area for
bonding

Resin composites are insulators,
therefore do not need a base for
this reason

Base only needed for therapeutic
reasons

No base = saving in time

Blum IR, Wilson NHF Consequences of no more linings under composite restorations. Br.Dent.J. 2019:226:749-752.



Trevor’s view:

Trust your bonding agent

to seal the tubules:
The evidence base for

no base is now
extensive.
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Keywords: Objective. To evaluate the five-year clinical performance of Scotchbond Universal Adhesive

Universal adhesives (SU; 3M Oral Care, St. Paul, MN, USA) in non-carious cervical lesions (NCCLs) using two

Randomized clinical trial evaluation criteria.

Etch-and-rinse Metheds. Thirty-nine patients participated in this study. Two hundred restorations were

Self-etch assigned to four groups: SU-ERm: etch-and-rinse + moist dentin; SU-ERd: etch-and-rinse

Selective enamel etching + dry dentin; SU-Set: selective enamel etching; and SU-SE: self-etch. A nanofilled composite
resin was placed incrementally. The restorations were evaluated atbaseline and after 5 years
using both the World Dental Federation (FDI) and the United States Public Health Service
(USPHS) criteria. The survival rates (retention/fractures) were calculated with the Kaplan-
Meier and the log-rank test. For the secondary outcomes, Friedman repeated measures
analysis of variance by rank was applied (« = 0.05).
Results. After 5 years the recall rate was 86%. The retention/fracture rates were 93% for Erm
and ERd, 88.4% for SEet and 81.4% for SE. A significant difference was observed for SEvs. ERd
and SE vs. ERm (p = 0.01). Also, marginal discoloration and adaptation shewed significant
differences with ERm and ERd resulting in fewer marginal discrepancies than SE (p < 0.05).
Significance. After 5 years, the clinical behavior of the universal adhesive in the etch-and-rinse
strategy was better when compared to the self-etch strategy. The use of selective enamel
etching is highly recommended for the self-etch strategy. The FDI and USPHS evaluation

criteria showed similar results after 5 years Dent M ater 2020 . 36 . 1474 1485
© 2020 The Academny of Dental Materials. Published by Elsevier Inc. All rights reserved. . - -
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resin was placed incrementally. The restorations were evaluated atbaseline and after 5 years

using both the World Dental Federation (FDI) and the United States Public Health Service

(USPHS) criteria. The survival rates (retention/fractures) were calculated with the Kaplan- Strate gy
Meier and the log-rank test. For the secondary outcomes, Friedman repeated measures

analysis of variance by rank was applied (« = 0.05).

Results. After 5 years the recall rate was 86%. The retention/fracture rates were 93% for Erm

and ERd, 88.4% for SEet and 81.4% for SE. A significant difference was observed for SEvs. ERd
and SE vs. ERm [p = 0.01). Al=o, marginal discoloration and adaptation showed significant

differences with ERm and ERd resulting in fewer marginal discrepancies than SE (p < 0.05).
Significance. After 5 years, the clinical behavior of the universal adhesive in the etch-and-rinse
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etching is highly recommended for the self-etch strategy. The FDI and USPHS evaluation
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Trevor's view: Use selective enamel etching.
For composite, it Is not necessary to wash the etchant off with a
3 In1 syringe. A damped cotton roll or pledget will suffice.

Too much etchant

There Is no need to extend the etchant beyond the enamel margin
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Some readers may recall a time when resin composite materials were
presented in two pots, with equal amounts of the material from each
pot being mixed to produce the restorative material, which then had a
working time of less than three minutes. These were the early composite
materials which were chemically cured. The introduction, in the early 1980s,
of so-called '‘command set' materials which polymerized when exposed
to a light of wavelength circa 460 nm (in the blue part of the spectrum)
was a welcome change, as the clinician had much longer working time.
As a result, the ease of use of composite materials improved dramatically
and, indeed, the only problem was that some materials slowly polymerized in the ambient light of
the surgery. Light curing materials, whose chemistry was derived as a by-product from the paint

FJ Trevor Burke

industry, are now an accepted, indeed fundamental, part of restorative dentistry. However, light
curing may not be as straightforward as it seems: a number of factors are involved.

First, while light-activated resin composite materials cannot be over-cured, it is essential
that they receive sufficient light energy to initiate and satisfy the curing process. Failure to do
this may result in a less than optimally cured restoration whose physical properties, and resultant
iongew‘ry will suffer asa dlrect result. This has been brought home to me recently when | was asked
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Managing Accurate Resin Curing:
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Science.
Applied to Life.”

Polish with diamonds. @

Skip the paste.

Sof-Lex™ Diamond Polishing System

How much time and effort do you spend creatin

you currently use a rubberized finishing and po
diamond polish, the process can be tim

your best effort, the gloss may not last. 3M has a simple
problems, using twe of our innovative technologies.

Restore with Filtek™ Supreme URtra Universal Restorative,
Unsurpassed esthetics is just one reason why doctors use this
nanocomposite. Thanks to 3M’s true nan inology, itis easy to
polish and offers unsurpassed polish ret

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

You'li be happy to know that while the spirals are effective, they're
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, naturai-looking esthetics.

*Comgered 1o cther Anating s pelahing tock

You can create a diamond paste-like gloss
with just two steps.

Sof-Lex™ k Sof-Lex™
Pre-Polishing Spirel Diemond Polishing Spiral
(beige) (pink)

A difference that
you can see!

tek™ Supreme Ultra Universal Restorative

with Sof-Lex™ Diamond Polishing

Summary of

advantages

© imparts paste-like gloss in the
convenience of a rubberized system
© Unique, flexible shape adapts to
ali tooth surfaces
© Fast and easy to uwe
* Multi-use, can bo sterilfzed
and reused
 High, long-lasting gloso when
wsed with Filtek™ Supreme Ultra
Universal Restorative

DISCUSSION
POINT!




Trevor’s view:

Spend time polishing
cusp replacement

restorations to a high
shine: It feels good to

the patient’s tongue or
cheek.



What the PREP Panel thought of the
Enhance system

Evaluators and nurses’ rating of the overall performance of the Enhance system

D | © COUVeniEnt
48

Comments:
All the evaluators stated the Enhance finishing, discs, cups and points were

suitable for both anterior and posterior restorations.

Overall ease of use of the Enhance system

Difficult 1
]

4.6




What the PREP Panel thought

Comments made on the Prisma Gloss and Prisma Glg

were as follows:

“In combination with ceram.X the Enhance polishers and pastes
achieved an excellent surface”

When the evaluators were asked if the finish on the restorations was

satisfactory, the response was as follows:

No 1

Evaluators and nurses’ rating of the overall performance of the Enhance system
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composites?
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Trevor's tip!




Trevor’s view:

A glaze layer Is not
needed unless you are
using a difficult-to-polish
composite material.




Trevor’s view:

Not sure that stained
fissures matters a lot for
most patients! They

simply want a tooth-
coloured filling.







The Preventive Resin Restoration

Ve resin restorations:
ar results
en RJ. JADA 1980:100:535-539

6 to 8 year old patients
88 preventive resin
restorations

98.9% success (complete
retention)




Disadvantages of posterior

composite
More technigue sensitive

More time consuming, more
costly

Need to learn new technigque
But, patients like them! ‘



Advantages of posterior composite

Good aesthetics
Conservation of tooth substance
Low thermal conductivity
Polishable at placement visit
May be repaired easily

No potential for galvanism
Avoids the use of mercury ‘




Avolding post-op sensitivity with posterior
composites



Avolding post-op sensitivity with posterior
composites



An amalgam substitute should:

Be self adhesive

Have 5mm depth of cure
Have low shrinkage stress
Have good physical properties
and good wear resistance

Be quick & easy to place
Be non toxic

Adequate aesthetics for back teeth



The future of composite



Successful posterior composite

The concept of sealing In caries
Final thoughts



...finally, another advantage
for posterior composite

Effect of resin sealing on
progress of caries



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)

/ 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




Edwina Kidd's paper in Dental Update
on this topic Is essential reading

Edwina Kidd

act: Dentine becomes infected as a result of caries lesion formation on root surfaces and when lesions progress following cavitation
of enamel lesions. However, this infection is unimportant because the driving force for lesion formation and progression is the overlying
biofiim. This expiains why root surface caries can be controlied by mechanical plaque control and fluoride, and restorations are not neaded
to arrest these lesions. Simitarly, the infected dentine in cavitated coronal lesions does not have to be removed to arrast the kesion. 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 teath, vigorous excavation 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.
CPD/Clinic vance: Root surface caries can be arrested by cleaning and fluoride application. Restorations are not essential. Vigorous
excavation of softened dentine in deap cavities of symptomiless, vital teeth is contra-indicated. it is not needed and increasas the risk of

Kidd E, Fejerskov O, Nyvad B. Infected dentine revisited. Dent.Update.2015:42:802-809.
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P —— Removal of all softened
e » biomass until only hard
e dentine remains was clinically
Effects of using different criteria for caries removal: () c..u Ineffective

A systematic review and network meta-analysis

Falk Schwendicke®", Sebastian Paris®, Yu-Kang Tu” N O St U d | es | N d | Cate d th at

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

L}
"Institute of Epidemiology & Preventive Medicine, College of Public Health, National Taiwan University, Taipei, CO m p I ete eXC aV atl O n h ad any
Taiwan

ARTICLE INFO ABSTRACT

]
Article history: Ohjectives: Conventionally, caries excavation is performed until only hard dentine remains, ad Va I I tag e S tO re I I I OV I I I g O I l 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/NRCTs) 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 (B) chemo-mechanical gels indicated termination of the excavation. Evaluation N t tt
Carisolv of nisk of complications, risk of pain/discomfort, excavation time, and number of remaining O a e I I l I n O re I I l Ove 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- -
Fhiorescencs 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 excavating until
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 atternpting to remove all softened or stainable dentine miaght 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 C O | I l . I C atl O n S
until cnly hard dentin Temains in proximity to the pulp. Instead, their choice of excavation

criterion or method should be guided by clinical requirements and outcomes,
i) 2014 Elsevier Ltd. All rights reserved




under the collar?

Trevor’s view:

The evidence base

for sealing caries Is
now strong

..but only proven for
occlusal lesions



Another way of managing deep caries
In a vital tooth

Biodentinew

Bioactive Dentine Substitute

ACTIVE = septodont

BIOSILICATE

TECHNOLOGY ‘ . '




Bioactivity of Biodentine

Available online at www. sciencedirect.com

. AT
3 L :"I\-J_-
journzl homepage: wwy tl.elsevierhealth.com/fjournals/dema

Present and future of glass-ionomers and
calcium-silicate cements as bioactive materials in
dentistry: Biophotonics-based interfacial analyses
in health and disease

Timothy F. Watson*, Amre R. Atmeh, Shara Sajini,

CONCLUSION:

“There is a clear need to improve the
bioactivity of restorative dental
materials and calcium silicate
systems offer exciting possibilities in
achieving this goal”



Most recent research on Biodentine
RESEARCH

How does the pulpal response to Biodentine and
ProRoot mineral trioxide aggregate compare in the

laboratory and clinic?

R. Careddu' and H. F. Duncan™’

MEDLINE search




Advantages & disadvantages

Maintains pulp vitality

Biocompatibllity Technique sensitive
Long working time Long working time
Suitable for use with ldiosyncratic handling
the “thumb” techniaue Mixina sensitive

But, | used Biodentine only a few months’ ago,
and it handled much better!



Make sure that the patient understands
the PIL (consent)

Advise the patient that (s)he Is having a
therapeutic (healing) filling

That (s)he will have to pay for that and
again in 9-12 months to have It resurfaced






Sectional matrices: curvature
buccolingually and gingivo-occlusally




What the PREP Panel thought

Seven used a sectional matrix system, five had used
the Palodent V3, 167 Class II/MOD restorations placed.

Ease of use of previously used system

Difficult to use 1 I | 5 Easytouse
4.3

Presentation of Palodent V3

Poor 1 . 15 Easy to use

4.8

Ease of use of Palodent V3

Difficult to use 1 I | S Easytouse
4.2




What the PREP Panel thought

There didn’t appear to be limitations on the box size that
the matrices were used for:

The size of interproximal box for which typically the evaluators used a










..for good proximal contacts:

< Use a thin metal matrix
< Push/burnish the matrix
< Wedge firmly
< Use a packable/stiff composite
< Use a non-stick composite
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Palodent 360 holds promise
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Trevor’s view:

A sectional will be your
“go-to” matrix for the
average box, with
Supermat and Palodent
360 for cusp
replacement restorations
and wide boxes.



How to make posterior
composites work In your practice




advantages of

an adhesive approach
Tooth and patient friendly
Potentially better aesthetics

Can be metal-free

State of the art (practice building)
There Is Increasing evidence that it works

Care, time and attention to detall
and operator ability paramount



..additionally
adhesive dentistry
makes
minimal intervention possible



Dentistry IS changing!

Posterior
composite
IS part
of the process



Thank You for listening




