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Patients care more about dental materials
than | suspected!

Ice-based assessment of  [wess

® Suggests that dental practice should

b the prime location for chnicsl dental
researche
Discusses patients concems regarding
which dental materialz zre used,

a S Demonsirates that patients cane strongly
that the materizls are of 2 kigh guality
and have been thoroughly rescarched.

HOHY3S3H

Justifying
the lecturel!!

F. J. T. Burke®' and R. J. Crisp'?

Aims It is the aim of this study to determine, by means of a questionnaire completed by patients ’“Erulr ten UK denta
practices, patients ievel of knowledge on dental materials and techniques. Materlals and methods Members of The
F'—“=33' [Product Research and Evaluation by Practitioners) Panel were asked to recruit patients to participate in a question-
re-based assessment of their knowledge of dental materials. Results Two hundred and forty-nine patients took part
in the questionnaire. Sixty-three percent (n = 157) of the respondents were female and 92% (n = 229) of the respondents
stated they were regular attenders at the dental practice. The respondents were asked how important the guality of dental
materials used in their mouth was, and on a Visual Analogue Scale (VAS) where 1 = not important and 10 = very impor-
tant, the result was 9.6 '15 Same SCOre Was recor ded fx-lﬁeﬂ they were a ked how im |:u3r':|r-t |-".-x35'*|3t the 'r*”r:-': 5 JZEEl

T| ey were also questioned on .|':E subpects of price, .;r‘-u..;-.tu-:__ source or mater Ei| and type of I|-..r':' material. As n_.."II -
Refereed Paper

cant amount of respondents demonstrated that they had concerns over the use of ’-ﬂ'aigem Conclusions Respondents Accepted 8 November 2015
by B ] = | IDID?E:S l|.2015.%586
expressed strong views that the materials used on their teeth should have a robust evidence base and they care about the *Eritish Dental Joumal 2015; 218:

materials that are used in their mouths.
BRITISH DENTAL JOURMAL VOLLIME 212 0. 12 DEC 18 301




Patients feel that materials should have a robust
evidence base, produced by manufacturers with
experience in the field

Patients care about the materials that we use
Almost half did not wish “own label” materials to
be used in their mouths

One third expressed anxieties regarding the use
of amalgam in their teeth



What do we
want from a
dentine
bonding
agent?



Flrst bondmg to enamel

: Michael
‘ Buonocore

Buonocore MG. A simple method of increasin
thj.

J.Dent.Res.1955:34(6):849-853.



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

onding to dentine Is therefore

more difficult

It IS a vital substrate



Why do dentists need adhesion?

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 EE==—G—:

reduce post operative in Proparations, Carios, and the Dentinal Crack
sensitivity

Seals restoration margins to reduce the risk
of marginal staining and recurrent caries.

Syndrome




...briefly, on the
subject of class
V restorations



Maximising class V effectiveness

The survival of Class IN BRIEF

. 2, ®* This study reminds dentists that they are
h i f d ini
\ restorations In general Sl it g
. ® Presents evidence that has been collected
a f | her of res i
dental practice: part 3 bl e
' therefore likely to be particularly relevant
to general practitioners

-Fl. Ve _yea r S u rViva | * |dentifies a ﬁumber of?‘éu: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, n 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 I1s best at 5 years?

Five year survival

RMGI 78.6%

Compomer 71.2%

Flowable composite 69%

Composite 68.3%

Glass ionomer 50.6%



ass V meta analysis: conclusions

Clinical performance of cervical res

A meta-analysis




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.



F 1 Trewor Burke
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stz A large nuember of Class ¥ restorations are placed per annum to restore cenvical kesions. This paper evaluates the pathogensasis of

thesa lesions, with particulars reference to the role of oochesal faciors, and reviews the literature in order to provide adwice on the matarial(s)

which are mast likely to produce optimal longevity of a Class V restoration
PDY Ralevance: Aesin- rlcu:lr"=-|:l glass ionomer matenals appear to provide optimal survival for 2 Class  restoration, but a

ﬁ '-al:-le- _-T"I|.."' errlght ff-:du. a better zesthetic result

Which matenal and clinical
techmigque performs best? From this review,
it may be concludead that:

RMGI performs optimally and is therefore
recommended in dinical srtuations in
which aesthetics s not an overrideng
factor;
The surface of a NCCL shouwld be
roughened pricsr to placement of the
restoration, be it Gl-based or resin-based,
These is no need to bevel the coronal
aspact of the cavity margin; and
2- s‘ep seff-etch bonding agents, Clearfl
5E being an example, appear to perfon
i:,:T|"1.= Ily, 3-step atch and rinse bonding
gents also being wall ranked in 3
number of stiedies, but with the bond
reducing with tims




Bonding to dentine:
How Nature Does It

As a rule of thumb — with 20 MPa
of bond strength you are usually

on the safe side.
E. Swift, ADA 2002, New Orleans




 Thickness:
0.5 -5.0 microns
 Will not wash off

 Weak bond to tooth
—2 — 3 MPa

* Very soluble In
weak acid



strategies to treat
the smear layer

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



The quality of the
hybridised
dentine Is more
Important than

the bond
strength



Important!



The classification, until recently,
of dentine bonding systems

.Self etch One bottle
Two bottles



...a landmark paper



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

Marleen Peumans?/Jan De MunckP/Kirsten Van Landuyt¢/Paul Lambrechts2/
Bart Van Meerbeek?2

( Iearfl I S E used aS 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.

bo n d I n g ag e nt, Materials and Methods:~#@Wenty-nine patients received two or four restorations following two randomly assigned ex-

perimental protocols: () a mild self-etching adhesive (Clearfil SE, Kuraray) was/applied following manufacturer’s in-
H 2 3 structions on both enamémand.dentin (C-SE non-etch); (2) similar_apskeation of Clearfil SE, but including prior
p 0 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.

1 OO C I aSS V 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

reStO r‘atl OnS fOI Iowed 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

for 5 yearS 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.




... the new approach
IS therefore....
selective enamel
etching



Selective enamel etching

Kuraray etchant



....Introducing

a new group of dentine bonding agents

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)




Works with both Total- and Self-Etch
technique, therefore high flexibility in clinical
procedures

Provides procedural simplicity

Total-etch or Selective-enamel etch for
highest enamel bond strength, e.g. incisal
edges

Self-etch for low post-op sensitivity

Fast technigue where isolation is difficult, or
with non-co-operating patients

» flip cap for opening and closing

* new nozzle design for improved
dispensing and cleanliness



‘BIsGMA

‘MDP

*Vitrebond Copolymer
‘HEMA

*Ethanol

*Water

Filler

Silane

|nitiators






~roduct ~esearch anc
~valuation by Practitiong

2013:

A handling
evaluation 1{
by the PREP &
Panel



Handling evaluation of Scotchbond

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

Class 111:134, 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

LA“Disconcertingly yellow — but
OK when thinned or light cured”

—

“Spreads well when air applied”

—

“Supposedly the lid can be
opened one-handed but it IS
sometimes a problem”

LL“First material that compares
with G-Bond”

D




Conclusions re SBU colour

Uncured Scotchbond Universal is more yellow than some other
adhesives

Higher camphorquinone content gives high degree of
conversion

Better visibility on tooth in uncured state for safe application

Lower solvent content for increased working time and uniform
film thickness

Yellow colour is barely visible after air drying step and bleaches
upon light curing

Any remaining yellow colour after the light curing step

iIndicates incomplete cure and can be bleached by
repeating the light cure or extending the curing time




Handling evaluation of Scotchbond Universal by
the Panel: Comments

LUAIl the evaluators stated that
they would purchase If avallable
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.”




... Loften treat tooth

WeAar patie nts



Patient Information Leaflet

Information sheet for patients receiving resin composite restorations for treatment of

tooth wear

Your anterior teeth will receive adhesive resin composite restorations to cover the exposed dentine and prevent it from
wearing further: this is the principal reason for treatment

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

You will not be able to chew on your back teeth for a period of 3 to 6 months, and you should therefore cut your food into
small pieces to avoid intestinal symptoms

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

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

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

Your “bite” will feel very unusual for several days and you may find difficulty in chewing for this period, as you will be
unsure exactly where to place your jaw to get tooth to tooth contact: however, you should become accustomed to your
new “bite” after a few days

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

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

Regarding the longevity of the restorations:

The reliability of the restorations should be good, but that there was a small potential for restorations to de-bond, since
bonding, albeit better than 15 years ago, was still not as good as dentists might wish.

The margins of the restorations may require occasional polishing

Occasionally, chipping of the restorations may occur






Bond strength MPa

m Scotchbond
10.0 A Universal

5.0 1

0.0

Dentist Dentist Dentist Dentist Dentist Dentist Dentist Dentist Dentist
1 2 3 4 5 6 7 8 9




“own label” specimens didn’t even
make it to the tnstron machine!!
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There is no evidence base for “own
label” Glass lonomer materials




Walcoma o ancther yaar

of Dental Update, a specal a0th Arniversary

yaar which will saa the pubboation of a 40th Aaniverssry issue which
will reflact upon tha cortants of tha Bt Exue fom May 1573. | hopa

that wou will anjay it all

| hava previously wiitten on'tha subject of own labal
sdhasives,” questioning tha wisdom of purchasing dhaapar matarials
wtwch may mot hizee been reseanchied i tha way that materials should
b= A papar which | prasantad at 2 recant resaarch meating concludes
miy evidenca”on this aubject:

1. Burka FIT. Mia too. Dent Uipdatie 2010; 37: 137,

2 Burka FIT. Ma too 2 Dent Uﬁdﬁl’{ 2071; 38 556592

sArmct Thane & anecdotal evidenca that sales of ‘own-label’ [0L) or ‘private labef dantal
plu-duc.-l: incrazsing, as dentists becoma maors cost corsdiows in Bmas of economic
dowstbum. Howsaver, the purchase of such fess axpansive) preducts could ba a faksa
woonomy if thair parformance falls befow aocapted standasds. 5o, whils the aamination
of 3 resin-based product under ressarch conditiors alona may not quarentea succass, il
could ba cormdernd that a material which has beon subjected ta testing undar research
conditiors will demorstrata i affectivenass under labortory condfiors or revead its
shaortoomings: aithar of these being battar than the mstenal not baing axaminad in any
wery. It was therefore oonsidened appropnats 1o determing the matarizls on which research
weas carriad ouk, with particdar reference fo OL baands,

ai To determina whather thana is 2 resesrch basa bahind O resin-ba sed restoeative

dantal materisi

Thia abstract mamory stick
ficer thea IADIR miessting in March 2011 in
San Diego was axamined, All atstracts
indudad in tha Dontine adhesies’ snd

Product Nam=

Chaarfil 5 Bond (Mumarzy)
Scotehband Mulfipurpose [IM ESPE)
Mdpar Exsy Bond (3M ESPE]
Optibend Sola (Har)

Fromgit L Pop [3M ESPE)

Optinerd F1 {Karr)

Dptiond all-im-ore (Ker|

Compaosita’ sectiors wana read in ful and
cormirsed i ondar bo identify tha nanas of
products mentioned in tha abstracts. Thasa
wearg recordied and tabulsted. Any prodisc
which did not state the manwiachurar was
furthar investigabad by an intermat search

Numbar of Mantions in Rassarch
Abstracts

40
25
17
17
10
14
140

Tabda 1, Hosl requenisy mentionad danfine-boncing agents in ©a Sondng agent” mesarch absiacis

) vt rubvighed i Desiol lindiare are salbeerr o ewew by speriola!d e in e anomane desind ol

A total of 189 abstracts from
tha DR dassification ‘'danbne adhasives'
warn identified, Athough 31 of these did
not mention specific bonding agonts and
b war e on light-curing writs. Tha resits
ndicated that 84 diffierant types af bonding
sqant inota that some of thesa may ba
disvoourtod & some marfactunees may
name tha =2ma bording agent differanthy
for differant markets] had been subjected
I FesRarT I Tha remaEneng 156 aostracts.
A fotal of 353 banding agants wers testad

in thase abstracts. Tha most frequaontiy
resgarched bonding agants am prc'.cn*.. a
i Tabla 1. Four matarials did not specify
thair manudacturer, so thasa matanals ween
imvastigated furthes in an intemat search
and thair marufacturers identified. Na Ol
brands weea idanbfed during the ssarch

Tha same Gxercss was camad
out for 55 I:':ur-|:-mi|c"~-sl-'_=" 5. Of thesa
a4 did niot stata the .}'p::-' COEMpoeRin
testod «ighl warg on tha .ub_ci:l of
fight curing, ong was on the subjact of
FTIR ard one on venaoring porccsn
In tha romaining 201 abstracts, theeo
warg 601 oorasions whan the nama and
mansfacturer of tha resin compasie
was statod. Most frequentiy mantioned
materisls ang prosanted in Tabla 2. Nina
materiais & not shecty e manedscuner
=0 thase materals wern Fvestiqated

Product Namia

Filtek Suproma’Z250 {3M ESRE
Filtak 2250 {3M ESPE)

Filtak 100 3M ESPE)

Vemus Diamond |Horaews Kulzor)
Exthat) D:-rr:-p-r’

Kslone (GO

Pramisa {Kart

Grandio Yocof

Gradis Droct G0

Mumb=er of Manticns bn Besearch Abstracts

Tabsla I Most reguentny mantiorad esn composie malesss I the Tomposts’ meganc absiecis

furtbeer in 2an intemat search and thae
manufacivrars iderdified. Mo Ol brands
wone identified during the search

Within the fmitations of this
STUy, Wi navart hialass rmvcdeed a
raading of 444 DR ahstracts o 2 sourca
of ‘evidance, there was ro ewvidenc
o ary 0L product being subjectad o
tasting in & resaarch study. Furthar waork
iz nicvwy indicatod o provids avidence for
the effactivenass of thesa matemals, by

laborstory and, idoaly, dinical evaluation of
‘ovem labal” brards of resincbased restorstive
dientsl prodiucis.

ﬁ.-:hnumn-d-gnmd
Tharfis ane disa bo Mrs leannatts
Hiscodks fior tabulating tha data

Dasliosara

Tha author is @ meamiber of tha
aM ESPE Sgemtihic Advisory Bosed bart has
no firencial interast in any of the prodscs




Recent evidence against own label brands

Europen koo e of Proesth odon Bie = and Beestorativa Den Beiy (005 24, TR

‘Own-Label’ Versus Branded
Commercial Dental Resin
Composite Materials:

Mechanical And Physical

Keywords -
e Property GComparisons
D=gree of Cemmmlon
ﬂ'il'ﬂm-l‘] Bl f kR FF b RSP R FA ko R Fh o RFF bR
Private Labsl
Res b Cempasite
Flecirsd Madues 'ABETHAET

Amaladty af genbal matedsle a panytas ot breampanks ade Aaes sxnetersely
Authors the Bl Hammesr, 3 sumber af s hbel muterhis aes bezams yaafabl prnelsaly
D Kahryn Shaw? mutketesbydebdy b andatheranaank s wlic b e arn g enaren se iy the feld Thens

puatertile o g etipe beey e of thelredvradegdt bathhepmay ks ggomenyeh a0
ek elilzhins miohthane [ her gqlegtiyl geforming e s therslo thesvmsae gl ik

HoWever, greater batch to batch variation In
several mechanical & physical properties of the
own-label materials was noted

UMIOFEEE fagr 1)



Universal bonding agents:
new additions are on the way!

All contain the resin 10-MDP



Universal bonding agents tested In
by VOCO In Cuxhaven
No advantage In etching the dentine

Futurabond U  Scotchbond Futurabond U Scotchbond
(SE) Universal (SE) (TE) Universal (TE)

Fig. 1: Tensile bond strer me isp ode and the total-etch mode of
Futurabond U and Scotchbond Universal.

['h f don’'t do it!

erefore, do O It



Adhesive monomer MDP

Polymerizable

Hydrophobic

Hydrophilic

Forming the chemical bond

with calcfum and hydroxy apatite




Without phosphoric acid etching, acidic monomers of self-etch
adhesives do not remove the smear layer. Rather, the smear layer 1s
partially demineralized and incorporated into the hybrid layer.




...other tips for optimal
bonding..



l

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.



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

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

Alessandro D. Loguercio “, Miguel Angel Mufioz”, Issis Luque-Martinez .“
Viviane Hass®, Alessandra Reis®, Jorge Perdigdo®"

A Department of Restorative Dentistry, School of Dentistry, State University of Ponta Gro Ponta Grossa, Parand,
Brazil
Y 5chool of Dentistry, Universidad de Valparaiso, Valparaiso, Chile

ARTICLE INFO ABSTRACT

Article history: Objectives: To evaluate the effect of adhesion strategy on the enamel microshear bond
Received 21 November 2014 strengths (LSBS), etching pattern, and in situ degree of conversion (DC) of seven universal
Received in revised form adhesives.
2 April 2015 Methods: 84 extracted third molars were sectioned in four parts (buccal, lingual, proximal)
Accepted 7 April 2015 and divided into 21 groups, according to the combination of the main factors adhesive
(AdheSE Universal [ADU], All-Bond Universal [ABU], Clearfil Universal [CFU], Futurabond U
Keywords: [FBU], G-Bond Plus [GBP], Prime&Bond t (PBE), and Scotchbond Uni al Adhesive
Microshear bond strength [SBUJ), and adh stra [etch-and-rinse, active self-etch, and passive self-
3 mens were stored in wate . and tested at 1.0 mm/min (p
Enamel interfaces were evaluated for D ing micro-Raman spectroscopy.
Etch-and-tinse pattern was evaluated under a field-emission scanning electron microscope (direct and
replica techniques). Data were analyzed with two-way ANOVA and Tukey’s test (« = 0.05).
Results: Active self-etch application increased pSBS and DC for five out of the seven universal
adhesives when compared to passive application (p < 0.001). A de enamel-etching
pattern was observed for all universal adhesives in the 1-and- strategy. A slight
improvement in etching ability was observed in active self-etch application compared to that
a and PBE applied in active self-etch mode
z atures compatible with water droplets. The DC of GBP and PBE
were not affected by the application/strategy mode.
Conclusions: In light of the improved performance of universal adhesives when applied
actively in SE mode, selective enamel etching with phosphoric acid may not be crucial
for their adhesion to enamel.




October 2015:The first clinical trial
on Scotchbond Universal

O mares (B e biEh D 81 S

Journal of Dentistry
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Two-year clinical trial of a universal adhesiv

e intotal-etchand self-etch !,' RN
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mode in non-carious cervical lesions™

Nathaniel C. Lawson™®, Augusto Robles”, Chin-Chuan Fu®, Chee Paul Lin®,
Kanchan Sawlani®, john 0. Burgess®
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October 2015:The first clinical trial
on Scotchbond Universal




October 2015:The first clinical trial
on Scotchbond Universal




October 2015:The first clinical trial
on Scotchbond Universal

So, why bother to etch dentine when
using Scotchbond Universal?



SUMMARY: Universal bonding agents:




>
FJ Trevor Burke

Anna Lawson, David JB Green and Louls Mackenzle

onding Agents

Dentine
role in rhp sealing and retent

do not mqum- macro
features such as locks and k
a feature of n

Research oup, Un|\mr=|t§-r of B|rm|nghdm
School of Dentistry, Anna Lawson, BDS,
M5c, MPDCIRCS Edin), General Dental
titioner, Nottingham, David JB Green,
BDS{Hons), MEDS RCS(Edin), StR
Rastorative Dentistry, Birmingham Dental
Hospital and Louls Mackenzie, BDS,

and Uni ity of Birmir
Dentistry, 5 Mill Pool Way, Pebble Mill,
Birmingham BS .

1amel etch. Labo

sidered to be LapaHr_- of bﬂinr;
the clinician consid

tigations and initial clinical studies hold the promise that

the guest for the ultimate bond to tooth substance.

A dentine-bonding agent
should perform the following functio
M Provide a strong, immediate and
permanent band to denti
= Seal the cavity and m e leakage;
® Resist microbial or enzymatic

ion per se of the
on in cases where this is
necessary;
B Pravent post-operative sensitivity;
B Reduce the risk of r n
B Prevent marginal staining;
o Ee easy to use,

Itis the intention of this
paper to update readers on the new
group of Univer
Agents, this being a follow-up to a papﬂr
published in 2 details of the
last major innovation in bundlng to

dentine, the introduction of the so-called

self-adhesive dentine bonding agents®
and to other Dental Update publications
act which readers may wish
d as background or a further
such as lhusn by Green and

Ypear to present a promising advance in bonding to dentine.

5 in the subject to agree on
the type of bonding agent which fitted
weration’ Until recently, the

d hng-bnn_i gag nt~ the I..
further classified into
materials and self-etch materi

rin\rnlopnd in Il'm mmr |n|!|.-1|hu'
derived from the Fluoro-Alumino
cate glass used in the silicate cement
s which were used until the
but with the phosphoric acid used
i stituted by a

al

New Universal
bonding agents are
an advance In
bonding



Avolding post-op sensitivity
when using
dentine bonding agents



This IS a matrix

metalloproteinase!



Latest research
on MMPs

Contents lists available at ScienceDi

Journal of Dentist

journal homepage: www.intl.e srhealth.com/journals/jden

Review article

Inhibition of hybrid layer degradation by cavity pretreatmen
Meta- and trial sequential analysis

Gerd Gostemeyer™, Falk Schwendicke

Department of Operative Preventive Dentistry, Charité — U smedizir e - 4-6, 14199 Berlin, Germany

ARTICLE INFQO

on of hybrid layer degradation, for example via inhibition of matrix-metallo-
: ould reduce risk of retention loss and failure of adhesively placed restorations. This
form 14 April 2016 systematic review investigated such inhibitory pretreatment qualitatively and via meta- and trial-
sequential-analysis.
Data soun e included randomiz clinical trials comparing degradation inhibitory cavity
pretreatment versus no, placebo or alternative treatments prior adhesive placement of resin-based
restorations. Trials reporting retention loss or failure (graded bravo-delta in USPHS or similar criteria)
were included. Trial selection, data extraction, and risk of bias assessment were cond ucted independently
iewers. Fixed- or random-effects intention-to-treat, per-pro , and scenario meta-anal
med, and trial-sequential-analysis used to control for risk of random errors. Electronic
ses (PubMed, Embase, Cochrane CENTRAL) were systematically screened, and hand searches and
ncing performed.
selection: The ten included trials involved 208 patients (695 cavities) and used chlorhexidine { seven




The way to obviate problems is

to protect the collagen by
thorough resin infilatration




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
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Incisal edge reattachment:

indications for use and clinical Br.Dent.J.1999:186:

technique

D. F. Murchison,! F. J. T. Burke,? and R. B. Worthington,? 6 I 4 - 6 I ;

h | ............... f - | ......... fh ...... | siitance to horontal traction Bresk
T s artlcepreser“s an overview of the evolution of the incisa which occur with incising or tearing

edge reattachment procedure. Case reports are described of food. Other laboratory inves
patients presenting with traumatised teeth in which the have been published using
reattachment procedure was performed. A review is provided of 2ddressing a variety of mat

yi . ape N repa designs in an attempt to H
resent in vive studies detailing leng-term suceess rates in the I : = .
P 9 9 optimise the strength and consistency of n rie

clinical application of this procedure. Finally, a recommended the reattachment procedure.#13
technique for diagnesis and treatment is offered to improve I'he dental profession has attempted to
success in this procedure which may benefit a significant segment  educ: lay public to the prom +
oy e sppfopir swurrd of ® Anterior crown fractures are

of the paediatric and ent pop 15,

14 Numerous intern:
O improve the eme

ncniun estimates ranging from tured inc 1ent was reported in

ional cam | . h|d d
nt response commonplace In cniiaren an
Recent investigations into the incidence replantation cases have been carried out
of dental trauma, especially in the paedi in Australia, Denmark, Brazl
O - . -
_ 25% of this patient population.
made it clear that this p.um rinjury is 'nd cates that #5% of traumatised incisors  tional attempts may result in patients . .
nt nature and effects up to = in an oblique fashion from the  parents) pro.tenlin_;; with intact avulsed H: an |ni‘0c‘|‘ Toofh Frogmenl’ 1S prese nl‘
timatcs that e proce  the after trauma, the incisal edge
sersonsunder  This tendency has been confirm regimen lu l[l\.l'»J.l edge reat h Y d
y in the form of an anterior »tud\ dcnu 1strated that the presence of reaﬂdc ment proce ure presenrs a
4 More tecent inve th fracture patter, ¢
large adolescent populations and surveys applied forces \\hn h mimic trauma
of Iw knowledge on the management of  force vectors, but may exhibit higher treqtmenf‘
Clinical trials and |ong-ferm
These reports confirm that In brief 1964 b dentists at Hebrew
de uluh are confronted with managing University, Schoal of Den
1! - . .

teeth on a regular basis. Techniques that | Smenplace i children and ymmonplace ackd-etching and bonding reattachment using modern dentine

1 on a regular ba ® ues tha Eitclas-anti el mov a e vo o commonplace acid-etching and bonding,
speed and simplify tre. the authors termed this treatment a tem- b d . d h . | .

onding agents or adhesive luting

restore aes-

necessary {o optimise the prognosis in
adolescents and may affect up to
atric and adolescent populations, have and the United States.'! Th
e group.! il to lingual aspects with the fracture | tooth
a fraumatic  in vitro iwestigation by Stoke 1is nt thmrmm r \.]1 inn Hnt offers
B i conservative, simple and aesthetic
avulsed teeth provide dentoalveolar The first published case reattaching a frac-
; fo||ow-up have reported that
dental trauma and restoring fractured # Ankriorer octotes oo tist of dentistry prior to
25% of this pafient pepulation,

thetics, and mpr.\vr long-term success ® |F an intact tooth fragment is prosent porary restoration. Other |'Lpnrt-c
t re therefore of potential valae and after trauma, the incisal E.:;ge ing a variety of prepara & o c
d be considered. The recent investi reattachment procedure prasents a features and materials for re IH schment Sysl'e ms mC]y CICh eve |:U ncti OﬂC]l d nd
gation by Hamilton et al however, conservative, simple unJ::srheﬁc have appeared in the literature restoring c
revealed high failure rates for treatments freatment, teeth presenting with md without pulpal or Oesrhehc sSUcCcess I:OI' UP 1'0 7 Yea Is.
ex‘cnd‘ d to adolescents experiencing @ Clinical ricls ond leng-term perindontal  compli s 14 Thongh .
follow-up hove reported that some in vitro investigations attempted 1o Reattac h ment FG | | ures may occur
reattachment using modem dentine define d
bending agents or adhesive luting = .I i H h |: .
systems may achiove functionaland T BTN I with new trauma, paratunction, or
aesthetic success for up to 7 years. [‘"I"H 1ac .‘l N . . .
@ Reatiachmont failuros may occur Reatiachment techniques have been horizontal traction. Athletic soft

ed in demanding clinical sifua-

harizenial Iraction. Athletic soft including one case reported by m OUI'h ua rd s an d Uh ent ed UCOHO”
mouthguards and patient education n which an incisor fragment g p
may enhc nce Clln |CC]| SUCCESS.

with new rauma, pcraf‘un:!ion, of

may enhance clinical success. was reattached and the tooth subse
quently subjected to orthodontic treat-

&14 BRITISH DENTAL JOURMNAL, VOLUME 186, NO. 12, JUNE 26 1999




Andreasen FM, Noren JG, Andreasen JO, Englehardsen S. et
al., Quintessence Int.1995:26:669-681.

11

...reattachment of the

Good fragment retention, acceptable

aesthetics coronal fragment is a
Use of a dentine bonding agent with realistic alternative”
acid etching provides greater strength

Fragment loss was usually due to a
second blow

Not a successful means of managing

CIOWN-[A At frantirac
Approx 25% of 334 rebonded fragments

were retained at 7 years after bonding




It’s not perfect,
Lt’s pragmatic
aesthetics!

The literature states that
patient appreciation is high




What's
new Iin

pol

IS

h

ing

?

Science.
Applied to Life.”

Polish with diamonds.
Skip the paste.

Sof-Lex™ Diamond Polishing System

How much time and effort do you spend creating beautiful smiles? Whether
you currentfy use a rubberized finishing and polishing system or an intraoral

diamond polish, the process can be time-consuming. And
your best effort, the gloss may not last. 3M has a si
problems, using two of our innovative technologies.

Restore with Filtek™ Supreme Ultra Universal Restorative.

Unsurpassed esthetics is just one reason why doctors use this
nanocomposite. Thanks to 3M’s true nanotechnology, itis easy to
polish and offers unsurpassed polish retention.

Polish with the Sof-Lex™ Diamond Polishing System.
Forget the messy paste. Our pre-polishing spiral prepares the

ration for final gloss, while our diamond-impregnated polishing
spiral gives your restorations that gorgeous paste-like gloss. The
system offers the convenience of a rubberized system while also
adapting to all tooth surfaces.

You'li be happy to know that while the 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.

zered 1o cther Anating end polahng tock

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

Sof-Lex™ 3 Sof-Lex™

Pre-Polishing Spirel i Diamond Polishing Spiral

(beige) {pink)

| think that
the Soflex
Diamond
_‘f b pi r a| iS
terrific!

™ Supreme Ultra Universal Restorative
vith Sot-Lex™ Diamond Polishing
PH Spoctre® Universal
mposite polished with Enhance® Finis
termn and PoGao® Polishing Systom (1
reflection with the
Diameond Polishing System.

Summary of

advantages
© imperts paste-like gloss in the
Dbt

 Unique, flexible shape adapts to
alf tooth surfaces

» Fast and sasy to use

* Multi-use, can be steriiized
and reused

» High, long-lasting glose when

wed with Filtek™ Supreme Ultra
Universal Restorative




Dentine bonding Is now reliable and effective

Self etch adhesives do not produce bond
strengths as high as etch & rinse systems

Selective etching of enamel Is a good idea

Universal bonding materials with MDP are
now the business



Bonding restorations
IS more minimally invasive,
and,
potentially therefore less
likely to have a bad
medicolegal outcome



But, others are still adopting an invasive

approach (and being sued!)
Reasons to adopt minimal intervention

Patients like It (if you advise them of
your philosophy)

Teeth like it (fewer die!)

It's easier for dentists (fewer die: better
for their blood pressure!)

Lawyers hate it (fewer dentists get
sued!)

We now have materials to make this
Work



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



‘It Is unrealistic to
expect controlled
longitudinal studies
to last more
than ten years”



The big numbers game

But some things are lost



| can give you lots of tables & figures!

Survival (%) at
Type of Treatment 1 year >years 10years 15 years n

Amalgam 91 66 51 41 7,292,564
Composite Resin 87 59 43 34 3,504,225
Glass-ionomer 84 53 37 28 1,592,566
Crown 93 77 63 53 1,202,005
Inlay 90 67 49 37 86,189
Veneer 90 69 52 42 66,509
Multiple types 88 59 41 30 151,990

All Restorations 89 64 48 13,896,048

a total of 13,896,048 tooth restorations




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 estimation
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.




n=10 hypothetically Kap|aﬂ Meler

40% survival rate

Vertical axis represents estimated probability of survival
for a hypothetical cohort, not actual % surviving.



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

‘\—\_\_\_\_‘

— Mean Annual Fees under £30
—£30 to £79.99
- £80 or more
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Time in years from placement to re-intervention




In Stephen Hancocks’ October 26, 2018
editorial, he compares Kaplan Meler to a
line of ants!

'We can apply what we have
observed of actual behaviour from

the past to our decision making in
the future...







Experts in the field consider Kaplan Meier to be the
method of choice for assessing restoration surviva

JOURN

available at www.sciencedirect.com

- . .
“e,* ScienceDirect

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

Age of failed restorations: A deceptive longevity parameter

T RSN BELEAT B TR B L O R LR R NN B I-h- - Il-r 1

Conclusion: In absence of all dates of placement and failure for a senes of restorations a
reliable measure of restoration longevity is not yet available. Kaplan-Meier statistics
the preferred method of calculating longevity of a group of dental restorations.

Article history. There is pressing need to enhance evi > base in respect of longevity of restorations,

Received 22 September 2010 Currently, there is lack of appreciation of differences between survival data based on the age

Received in revised form of failed restorations as compared to gold standard Kaplan-Meier statistics.

8 December 2010 Objectiv is study was undertaken to compare and contrast longevity data for a number

Accepted 10 December 2010 of data sets. It i igated if restoration longevity, as calculated by the Kaplan-Meier
method, is different from longevity according to the median survival time of failed restora

tions.
Keywords: Methods: Existing clinical datasets of dental restorations and an artificial dataset were used

L]
Longevity to calculate longevity according to Kaplan-Meier statistics and by means of calculation of ,
Sun;'ival median age of failed restorations.
Median Results: The fi i e that m ge of failed restorations may be

Dental restoration deceptive measure of restoration longevity. Specially extending the duration of longitudinal
Cross-sectional studies of restorations apparently leads to higher values for median age of failed restora
tions. Restorations of materials that tend to exhibit early failures may have lower values for
median age of failed restorations, compared to restorations of different materials which .
tend to exhibit failures later in clinical service, and thereby not giving a true measure of
overall restoration longevity.
Conclusion: In absence of all dates of placement and failure for a series of restorations a
reliable measure of restoration longevity is not yet available. Kaplan-Meier statistics

remains the preferred method of calculating longevity of a group of dental restorations.
W3 2011 Elsevier Ltd. All rights reserved.



The effect of cavity design on
amalgam restoration survival

RESEARCH

The ultimate guide to restoration longevity in England
and Wales. Part 2: Amalgam restorations — time to next
intervention and to extraction of the restored tooth

F.J.T. Burke*" and P. S. K. Lucarotti’

Circa /.3million amalgam restorations were Larger restorations survived less well to re-intervention Amalgam restorations in younger patients performed
included, of which 2.5million had a re-intervention than small restorations, with similar findings for time better than those in older patients, both in terms of
at 15 years. an Meier Analysis to extraction of the restored tooth. The placement time to re-intervention and time to extraction of the
overall, 4 am restoralit of a dentine pin in restorations resulted in poorer restored tooth.

required a re-intervention at 15 years. perfarmance of restorations.

Aim It is the aim of this paper to present data on the survival of amalgam restorations by analysis of the time to re-intervention
on the restorations and time to extraction of the restored tooth, and to discuss the factors which may influence this.
Methods A data set was established, consisting of General Dental Services' patients, this being obtained from all records for
adults (aged 18 or over at date of acceptance) in the GDS of England and Wales between 1990 and 2006. The data consist of
items obtained from the payment claims submitted by GDS dentists to the Dental Practice Board (DPB) in Eastbourne,

<. This studv examined the recorded intervals between placing an amalgam restoration and re-intervention on the t0Q




Direct placement
restorations:
amalgam

7,425,049 amalgam cases
Included, of which 2,537,331,
of which had a re-intervention



Amalgam Restoration Survival by
Type of Cavity
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Keeping restorations as small as

possible Is therefore important
We can only do this with adhesive dentistry

Which brings us to resin composite
for posterior teeth!
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Filtek ™
Bulk Fil

Flowable Restorative
Smart Dentin Replacement




The Minamata Convention

Final agreement, 10th & 11th October
2013, 147 countries sighed up




Dent.Update.1989:
16.114-116



Another

reason

RESEARCH

standard.
® Greater emphasis is needed in the safe handling of mercury.

® One hundred and eighty dental surgeries were tested for environmental mercury.
@ Sixty eight per cent had environmental mercury readings over the occupational exposure

@ Dentists were more likely to have suffered a kidney disorder than the control group.

Mercury vapour levels in dental practices and
body mercury levels of dentists and controls

K. A. Ritchie,' F. ). T. Burke,2 W. H. Gilmour,® E. B. Macdonald,* I. M. Dale,® R. M. Hamilton,® D. A. McGowan,’

V. Binnie,® D. Collington® and R. Hammersley'®

Aim A study of 180 dentists in the West of Scotland was conducted
to determine their exposure to mercury during the course of their
work and the effects on their health and cognitive function.

Design Data were obtained from questionnaires distributed to
dentists and by visiting their surgeries to take measurements of
environmental mercury.

Methods Dentists were asked to complete a questionnaire including
tems on handling of amalgam, symptoms experienced, diet and
possible influences on psychomotor function such as levels of stress

significantly associated with their level of mercury exposure as
measured in urine, One hundred and twenty two (67.80) of the 180
surgeries visited had environmental mercury measurements in one or
more areas above the Occupational Exposure Standard (OES) set by
the Health and Safety Executive. |n the majority of these surgeries the
high leveis of mercury were found at the skirting and around the base
of the dental chair. In 45 surgeries (250) the personal dosimetry
measurement |ie in the breathing zone of dental staff) was above the
OES.



CONCLUSIONS

Dentists short-term memory worse than
controls

Periodic health surveillance of DHCWSs
Indicated

Kidney disorders not correlated with surgery
Hg vapour levels

Safer handling of amalgam needed

Further studies indicated on all members of
the dental team




1991, Directorate to reduce amalgam use

2011, Complete ban, although dentists can apply for
exemptions

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




No toxicity issues for patients:
?7? for dentists??

Slide made 1n 1996
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Contemporary UK dental practice

2015/16: Comparison with previous results:

premolars
Amalgam for Class Il, 2002....86%

Amalgam for Class |l, 2008....59%
Amalgam for Class Il, 2015....40%

41% considered that it should be
Burke FJT, Wilson NHF, Brunton PA, Creanor S.BDJ 2019



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




Clinical performance of

S

loadbearing situations
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Fl Trevor Burke
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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.




Until more high quality evidence becomes
available, for practitioners using reinforced
Gl materials in loadbearing situations Iin
posterior teeth, It is prudent to advise
patients of the relative paucity of good quality
evidence for the
success of the restorations that they are
placing.



< 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?



And, reinforced glass
ionomers are a Godsend
to special care dentists



What does F stand for in dental materials?

Fraud

Fiction Fluoride IS released

Fudge by glass ionomers

False but its effect is small.
Fluoride released by

- - L} L}
which conformed to these criteria, and reported on s 2 . 3 : -CO tal I CO OSIteS IS
secondary caries as an outcome, were selected (N = 52). ‘:?}’;L’a“‘:“ f{f‘t:jeal;\ellr:s for which valid u = I I | I I I | I I I
Primarv and secondarv: lists of systematic criteria for use in SRS s dRediolhiave been establishe a I r I e S

Glass-ionomer Restoratives:
A Systematic Review
of a Secondary Caries Treatment Effect

R.C. Randall* and N.H.E Wilson

Restorative Dentistry, Manchester University Turner Dental School, Higher Cambridge Street, Manchester, MI5 6FH, Un

*corresponding author

Abstract, It is generally accepted that glass ionomers inhibit Introduction

secondary caries in vivo, and data from i vitro

support this effect. The aim of this review was a sy atic There is increasing interest in evidence-based
1 : in e o-bg

assessment, from the literature, of clinical evide dentistry (Antczak-Bouckoms et al.. 1994 |
ability of glass-ionomer restoratives to inhibit secondary Lawrence, 1995), echoing similar dis:éu‘sio;r

' 1 : ; I ing s SCussions
caries at the restoration margin. Inclusion and exclusion The mtent,ion oF ;his' app;oach is to base treatn

criteria for selection of the review papers were established g
Pap for patients on a combined use of current best

28 papers included

No conclusive evidence for or
against inhibition of secondary
caries by glass ionomer
restoratives



Equia Forte seems to hold promise

EQUIA" Forte Fil l‘

EQQIA‘ Forte i—nl‘ -
o B

EQU'A' Forte hl" -
e, sEEeg




Differences from Fuji IX

Higher molecular weight polyacrylic acid

Improved fluoride release




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

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. |t

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

144 studies
identified, 24
Included

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

Risk factors for premature failure include
patients at high risk of caries and the
presence of a liner or base beneath the
resin composite restoration.

Dent.Update.
2019:406:
523-535




shrinkage STRESS is
the problem

IS a function of materials

factors such as:
Polymerisation shrinkage
Modulus of elasticity/filler load
Degree of conversion






The Filtek  Silorane System

The first composite to achieve 1% shrinkage

Weinmann W, Thalacker C, Guggenberger R. Siloranes in dental

composites. Dent.Mater. 2005:21:68-74



(MSz BOS.
Wilkam M Palin *
(BMed S MPRiE PAD, FAOM}

Address for Correspondence

Russell Johw Crisp
Email: ertsprussell@gmail com

* Bimigfran Dentad School & Hospital,
Ursversity of Birmingiam, Cofioge of Medical
and Dewtal Sclonces, Instilute of Cliical
Sciences, 5 Ml Pocl W, [eletusion
B 657G

! Cliscd Lecturer, Univorsity ef Binminghom
Schwol of Daristry, Collegeof Modicaland

Silorane: good results at 5 years

Five Year Clinical Evaluation of
Restorations Placedinalow
Shrinkage Stress Compositein
UK General Dental Practices

ABSTRACT

INTRODUCTION
PRACTICE BASED RESEARCH

cavities.?® The lack of post-operative sensitivity when using a
low shrinkage stress material, in conjunction with its self-etch
adhesive, is considered to be a significant benefit by the pre-
sent authors, with their advice to clinicians to determine the
shrinkage stress of materials that they are considering using
In posterior teeth.

CONCLUSION

Restorations formed in a low shrinkage stress resin compos-
ite restorative system and placed under general dental prac-
tice conditions in the UK, were found to provide good clinical
service at five years, albeit with a high incidence of marginal
staining at some sites around the restorations.



Indications at 5 years are that a

low shrink composite, Filtek
Silorane, Is a viable alternative

for restoration of posterior teeth
What we leant 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
Silorane Bond e
Easier polishing due to S
nanofiller y

Potentially better aesthetics

Still excellent stress relief
Still excellent handling and
sculptability
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AUDI\/IA' Aromatic urethane dimethacrylate
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AUDMA:

Higher molecular weight with less number
of reactive groups

Moderates volumetric shrinkage
Contributes to stress reduction
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Filtek™ One Bulk Fill Restorative

Filler (total inorganic filler loading = ~76.5 wt%, 58.5 vol%)
» Silica filler, 20nm, non-agglomerated NANO!

- ANO!

- a

 Zirconia fille _ - : ' |
Nanofiller technology

o Zirconia/silic ol
o Ytterbium tr enabies ...

Excellent polish retention
Management of opacity and
translucency

High strength

Low potential for voids
Excellent wear resistance




My new 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)




So, the original bulk fill base

materials are now history!
Bulk fill started
with the bulk-fill
- flowable

base materials




NOW!

Filtelk ™
Bulk Kill
Posterior

e | Filte ™

A=
Ine
A

New bulk fills that don’t need
a topping!



My new classification for BULK FILL materials:

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)

Faster posterior composites
without compromise!

-w

Tetric EvoCeram® Bulk Fill
Nano-H ybrid Com posite with Ivocerin®



Advantages of Bulk Fill

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

technigue

Easier 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.
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Filtek Bulk Fill The PREP
Posterior Restorative Panel evaluation

= —
FBFR assessment

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

The new Filtek™ One Bulk _

Fill Restorative handles
similarly




How do manufacturers do it?

SUMMARY
More potent/efficient initiator systems

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




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

In addition, today, adequate aesthetics
for back teeth



Optiview:Kerr






| atest research on restoration
survival




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

survival of the




Aules for Survival
of restorations & teeth)




The effect of root filling

g

Time in years from Treatment to re-intervention
|

...with apologies to my endodontist friends!



The effect of root filling
IS even more dramatic

Time in years from Treatment to Exiraction

The message therefore is... prevention, and educating patients
that restoring a tooth before the pulp Is involved is a good idea!
Or, sealing in caries in a vital, asymptomatic tooth.



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

Edwina Kidd Ole Fejerskov Bente Nyvad

: ract: Dentine becomes infected as a result of caries lesion formation on root surfaces and when lesions progress following cavitation
uf enamel lesions. However, this infection is unimportant because the driving force for lesion formation and progression is the overying
biofiim. This explains why root surface caries can be controlled by mechanical plaque contrel and fluoride, and restorations are not neaded
to arrest these lesions. Similarly, the infected dentine in cavitated coronal lesions does not have to be removed to arrast the lesion. If the
lesion is either accessible or opened for cleaning by the patient or parent, the lesion can be arrested. Sealing of infected dentine within the
tooth, either by a Hall crown in the primary dentition or by partial caries removal prior to placing a well-sealed filling, will also arrest the
lesion. When restoring deep lesions in symptomiless, 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/Clinlc evance: Root surface caries can be arrested by dleaning and fluoride application. Restorations are not essential. Vigorous
excavation of softened dentine in deep cavities of symptomiless, vital teeth is contra-indicated. it is not needed and increases the risk of

Kidd E, Fejerskov O, Nyvad B. Infected dentine revisited. Dent.Update.2015:42:802-809.
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Refevanca: Root surface caries can be amrested by deaning

and fluoride application. Restorations are niot essential. Vigorous
excavation of softenad dentine in deap cavities of sy

ymptomless, vital teeth is contra-indicated. It is not needed and increases the risk of




= Systematic review:

ScienceDirect

[ ]
journal homepage: www.intl.elsevierhealth.com/journals/jden : 8 St u d I ( ES

Review

Effects of using different criteria for caries remova

A systematic review and network meta-analysis o 1 .
Conclusions:

Falk Schwendicke®”, Sebastian Paris®, Yu-Kang Tu"”

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

b Institute of Epidemiology & Prevenlive Medicine, College of Public Health, National Taiwan University, Taipei,
Taiwan

ARTICLE INFO ABSTRACT

Article history: Objectives: Conventionally, caries excavation is performed until only hard dentine remains,
Received 29 September 2014 while mo lective and reliable c e. We aimed at systematically
Received in revised form comparing the eff of using di b criteria via network r analys
10 October 2014 Sourres: Electronic d
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, (7) slightly softened on probing, (3
Keywords: by caries-detector-dye, or until (4) self-limiting polymer burs, (5) fluorescence-assis
Bayesian dew or (6) chemo-mechanical gels indicated ation of the e ation. Evaluation
Carisolv of nsk of complications, nsk of pain/discomfort, excavation time, and number of remaining
Critéria bacteria were then undertaken usi :
Dental Study selection: 28 studies (19 RCTs, ) with 1782 p: ( ns), most of them
Excavation investigating primary teeth, were included. Risk of complications was highest when exca-
Fiorescencs vating until only non-stainable dentine remaimed, and lowest when not attempting
remove all softened dentis 3 g cl
mechanical vation or fluorescence-assisted ls were used instead of excavating until
all dentine was hard. When not attempting e Il softened dentine, the time required
for excavation was shortest, whilst the greatest number bacteria remained.
Conclusions: Not attempting to remove all softened or stainable dentine might reduce the
risk of complications. Data regarding self-limiting excavation is insufficient for definitive
conclusions. Exc Hon crite should be validated against clinically relevant outcomes,
Clinical significance: Given current evidence, dentists might not need to attempt excavation
until cnly hard dentin remains in proximity to the pulp. Instead, their choice of excavation
criterion or method should be guided by clinical requirements and outcomes.
iy 2014 Elsevier Ltd. All rights reserved
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p— - Removal of all softened
Feeneepred » biomass until only hard
dentine remains was clinical |y
Effects of using different criteria for caries removal: \!/ & g | N e'ﬁ:' CaC| O u S

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 — Universitiitsmedizin Berlin, ARmannshauser Str. 4-6,
14199 Berlin, Germany

n
"Institute of Epidemiology & Preventive Medicine, College of Public Health, National Taiwan University, Taipei, CO m p I ete excavatl O n h ad an y
Taiwan

ARTICLE INFO ABSTRACT

]
Article history: Objectives: 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 I I y

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

n
10 October 2014 Sourres: Electronic databases were searched for randomised or non-randomised clinical S Oft d e n tl n e
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, (7) 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 nsk of complications, nsk of pain/discomfort, excavation time, and number of remaining O a e I I I I n O re I I l Ove a
Critéria 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- -
Fiorescencs 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 attempting to remove all softened or stainable dentine might reduce the
risk of complications. Data regarding self-limiting excavation is insufficient for definitive
conclusions. Excavation criteria should be validated against clinically relevant outcomes, = =
Clinical significance: Given current evidence, dentists might not need to attempt excavation C O | I I . I C at I O n S
until cnly hard dentin remains 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




CONCLUSION

The seal’'s the deal!



under the collar?

CONCLUSION:
The evidence base for this Is
building




Another way of managing deep caries
In a vital tooth

Biodentinew

Bioactive Dentine Substitute

ACTIVE = septodont

BIOSILICATE

TECHNOLOGY ‘ . '




Biodentine” Tricalcium Silicate technology

Substiut dentinaire bioactil
Bloactive dantine subsiitite of the cement. This is a hydration of the ftricalcium silicats

produces a hydrated calcium silicate gel (CSH gel) andg

2(3Ca0.8107) + 6H20 — 3Cals

septodont

calcium silica’ (‘\ -aictum hydroxide tend to precipitate at the surface of
2 a 'os of the powder. due to saturation of the medium. This
> reinforced in systems with low water content.

CsS ?
This dissolution progca ,as . cach grain of calcium silicate. The hydrated

H,0

CSH CaOH

Biodentine® Particle




Dentine caries

Pulp exposu

Perforation

Internal/External
Resorption

Apexification
Apical surgery

Problems involving dentine

septodont

“'




Composite, GIC, Compomer

CaOH, MTA

MTA

MTA

CaOH, MTA

Can one material be used instead? [’\

septodont

“V




Crown
Permanent dentine restorations

Root

Root perforations

Deep cavities

Pulpal floor perforations

Puip capping

Internal/External resorptions

Pulpotomy

Apexification

Temporary enamel restoration

Apical surgery

Pulp Exposure
Biodentine™

Perforations

Biodentine™

Internal/External Resoptions
Biodentine™

Apical surgery
Biodentine™

Dentine Caries
Biodentine™

Pulpotomy
Biodentine™

Apexification
Biodentine™
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Abstract
Introduction: Biodenting & a new bioactive
that is similar to the widely used mineral tri > A0 e-
gate [MTA). It has dentin-like mechanical properties,
which may be considered a suitable material for clinical
indications of dentin-pulp complex regene ration such as
direct pulp capping. The purpose of the present study
was to compare the response of the pulp-dentin complex
in human teeth after direct capping with this new trical-
dum silicate—based cement with that of MTA.
Methods: Pulpsin 2B caries- free illary and mandib-
ular permanent intact human mo cheduled for
» > mieChanically
erimental groups,
Biodenting or MT.-J.. and 1 L] nU ol group. Assay of periap-
|- _1I rt‘pvnn;t— and clinical examination wene performed.
2is, the teeth were extracted, stained with

absence of |r|’rl_1rnrn:1t-|r-.- |:|qu MESponse
well-aranged odontoblast and odontoblas tllh:
qul: ’ruun.j to form 1'LI|:|u|_1r dentin un.ju.r the osteoden-

between the Biodentine and MTA experimental groups
during the observation peried. Conclusions: Within
the limitations of this study, Biodenting had a similar
efficacy in the dinical setting and may be considered
an intere -tlru _1rt|.-rrutr--|.-L- MT-J. in |:-uI|:-::1|:||:||n4 1:I'|::1‘t

evidence base Is building
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Biodentine’

evidence base Is building

In Vitro Microleakage of Biodentine as a Dentil‘:%:

Substitute Compared to Fuji Il LC in Cervical Llnh{grc_;nf-*"
Restorations

Anne Rasking / Geoffroy Eschrich? / Jacques Dejout / Imad Aboutd

Pumpose: 1) To evaluate the marginal sealing efficacy of Biodentine at the cervical margins of approximal cavities
placed in molars; 2) to evaluate and compare the use of Biodertine in combination with resinbased adhesives
and a resin composite, compared with a resin-modified glass-ionomer cement (Fuji Il LC).

Materials and Methods: Sixty approximal cavities were prepared on mesiai and distal surfaces of 30 extracted
human third molars. The teeth were randomiy assigned into 6 groups of 10 cavities each: {G1) Biodentine, {G2)
Fuji I LC as a filling material, (G3} Biodentine as a base + Optibond Solo Plus + silane + Filtek Z250, (G4) as in
G3 without silane, (G5) Biodentine as a base + Septobond SE + Filtek: Z2850, (GB) Fuji Il LC as a base + Optibond
Solo Plus + Filtek 2250, The materials were apphed according {o the manufacturers instructions. Emdenrrr‘le re-
quired no dentin or enamel surface conditioning treatment, The teeth were mannn:ymed 2500x (5°C to 55°C). The
specimens were then sealed with a 1-mm window around the marginal interface. Samples were immersed n a S0%
w/v silver nitrate solution and exposed to a photodeveloping selution, The teeth were embedded i in resin (Sody 33)
and sectioned through the restorations. The silver penetration was directly measured using-a light microscope. The
results were expressed as ordinal scores from O to 3 at cenvical, interfacial, and enamel margins. The data were
analyzed with the nonparametric Kruskal Wallis, Games Howell, and Wilcoxon. signed rank tests {p< 0.05).

Results: No statistically significant differences were found between the 8 groups, neither for the dentin cervi-
cal margins nor for cervical lining (Biodentine or Fuji Il LC)/resin composite interfaces. Statistically significant
differences were cbserved between G5 (median score = 2.0) and the other grotps (medlan score = 1.0) for the
enamel margins.. Statistically significant differences were found between enamel and dentin cervical margins in
G2 (enamel median score = 1.0; dentin median score = 1.5) and G5 (enamel median score = 2.0; dentin me-

Caonclusion: Within the limits of this in vitro study, Biodenting as dentin substitute in cervical lining restorations or
as a restorative material in approximal cavities when the cervical extent is under the CEJ seems to perform well
without any conditioning treatment. However, the operating trme is longer than when a RMGIC {Fuji Il LG} is used,

Keywords: CasSi0sbased dentin substifute, remn-mudiﬂed glass-ionomer cement, microleakage.,

ay LHLE ; accepled for pubdication; 08.12.11
[Ad.a2SEa0 ) )



Bioactivity of Biodentine

Available online at www.sciencedirect.cor

i e o o W

journal homepage: wy

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




It works!

RESEARCH

carious lesion with pulpal

material efficacy. Other physical characteristics diverge with Biodentine setting quicker and staining less than ProRoot-MTA,
however, the radiopacity of Biodentine is below testing standards making identification difficult. Conclusions Biodentine does
present an evidence-based biologically-based alternative VPT material to ProRoot-MTA. Future research should be directed at
long-term clinical outcome studies and the interaction of Biodentine with the dentine matrix.

Dental-restorative material (eg amalgam,
resin-based composite, glass ionomer)

Hard tissue bridge Calcium silicate material interacts with dentine
matrix and pulp cells stimulating release of

Well-orientated cells > (e bioactive components
at the interface with . ‘

hard tissue bridge Migration of progenitor/pulp stem cell

and subsequent differentiation

1B.

Carious stimulus is removed and after superficial pulp amputation
a calcium silicate material (eg MTA) is placed on pulp surface.
DMC are extracted from dentine and DPC mediator., are released
into the wound. Progenitor cells (eg stem cells, fibroblasts) which
have migrated to wound surface cyto-differentiate into
odontoblast-like cells. MTA has been shown to increase (DMC and
DPC) the release of bioactive components (Tomson et al. 2007,
Zanini et al. 2012), while Biodentine releases-DPC components.

1C.

Odontoblast-like cells form hard tissue
bridge adjacent to the calcium silicate
material. The nature, thickness and
quality of the bridge is dependent on the
material (Nair et al. 2008)

Fig. 1 Schematic theoretical representation of the process of reparative dentinogenesis after a VPT procedure using calcium silicate cement




Advantages & disadvantages

Maintains pulp vitality

Biocompatiblility 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 weeks’ ago,
and it handled much better!



Calcium hydroxide on steroids!

....not just
I° [

me who IS csg  CaOH

convinced!! >

Biodentine™ Particle

When in contact with water, the surface of Biodentine particles g¢
and releases Calcium Hydroxide and Calcium Silicate Hydrates, ¥
results in a highly alkaline pH

Professor
Tim Watson
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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



As a patient, what you need to know is:

M Dental decay (caries), one of the commonest diseases on earth, has caused a deep hole in your tooth. The decay is close to the nerve
but the tooth is still alive and not causing pain. One way of treating deep decay is to drill or scrape out all the decay and risk exposing
the nerve of the tooth. Your dentist will then need to carry out extensive treatment on the affected tooth: this may involve placement of
a root filling and a crown or other restoration to protect the cusps of the root-filled tooth.

® The methods of treatment for deep decay in teeth which are alive and not causing symptoms have changed! With your permission, |
propose to avoid scraping out all the decay because this could expose the nerve and then a root filling or extraction would be needed.
Having removed part of the decay, | will fill the tooth and this will stop the progress of the decay. | will review the tooth in 6 to 12

months and take an X-ray then (or earlier should you have any discomfort). Provided the tooth remains alive, no further treatment should

be needed. Please note that, on the follow-up X-ray, the decay that | left will show as a black area.

M You should be aware that this technique has gained credibility for vital teeth as the research base for this has expanded and become
positive.

As a patient, what you also need to know is:

® If you change dentists and you have a subsequent X-ray on the tooth with deep decay, your new dentist could say that the previous
dentist has left decay in a tooth when, in fact, (s)he has done this based on good clinical research. That's why you need to know what
your dentist has been trying to achieve.

B Placing a well-sealed filling over the decay will ensure that the decay doesn't come back. There is, however, always a small chance that
your tooth will die and a root filling will be needed, but this is much less than if the nerve of the tooth is exposed by drilling away all the
decay.

M You have had deep decay in your tooth, That therefore means that you have a problem with your diet and/or with your oral hygiene/
toothbrushing. You will therefore need to address this — your dentist and/or his/her hygienist will give you advice on this.

Table 1. Patient Information Leaflet for patients for whom deep decay has been sealed into a tooth.

The concept of sealing deep caries

into a vital asymptomatic tooth, rather
than removing all caries and risking a
pulpal exposure with all the inevitable
sequelae (ranging from pulp-capping to
root canal-filling), has gained increasing
acceptance from the time when Mertz-
Fairhurst and colleagues published their
ten-year randomized controlled trial

in 1998." In this work, in a split mouth
research design study, all patients
received an amalgam restoration (50%
of which were sealed after restoration
placement) and a resin composite

Technique




Sealing caries Into a vital
asymptomatic tooth i1s now
considered good practice. The
literature Is Increasingly showing
that it works!

Fewer teeth will require RCT.



Molar teeth

The effect of crowns



* While crowns provide a patient with a restoration
which requires the least number of re-interventions,
they perform poorly (indeed, as poorly as Gl) when
time to extraction is examined.

* Factors influencing crown survival are patient age
and patient treatment need, with patients with high
treatment need having crowns which perform
suboptimally.



 Factors influencing crown survival also include dentist
age, but, in comparison with direct restorations in
which younger dentists out-perform older dentists, for
crowns, dentists in the 30 to 60 age group provide
crowns with optimum performance.

* Crowns placed on upper canine teeth perform worse
than crowns placed on any other tooth: crowns
perform best on first molar teeth

* Placing a pinned core appears to enhance the
longevity of the subsequent crown, whereas the
placement of a root filling or a metal post does not.



Ales for survival

wof restorations & teeth)

It's only in older patients that crowning

a molar tooth I1s a good idea!



Too many crowns?

 uring 2012, about 54.5
3\ million indirect tooth
J unit replacements—in-

i cluding single crowns,
pontics and abutments—were
placed in the United States
(Bennett Napier, chief staff
executive, National Association
of Dental Laboratories, oral
communication, July 15, 2013).
As of May 27, 20183, the United
States had a total resident
population of 315,930,912.* Ap-
proximately one-fourth of the
U.S. population was younger
than 20 years (23.7 percent)
in 2009.% Therefore, assum-
ing that about 75 percent of
the current U.S. population is
older than 20 years, there are
about 237 million adults in the
United States. These statis-
tics, taken together, lead to
the conclusion that about one
indirect tooth unit was placed
per 2.3 adults during 2012,
However, the number of crowns
per patient actually is higher
when one considers that many
adults do not see a dentist on
an annual basis.

In my opinion, the quantity
of crowns placed probably is
higher than needed or ex-
pected, I am not the only clini-
cian uneasy about this; many
participants in my continuing
education courses also have ex-
pressed concern.

What are the indications for
crowns? Are these indications
clearly identifiable to practi-
tioners, or are they debatable?
What are the reasons for the
placement of s0 many crowns?
Could some of the patients who
received these crowns have been
treated more conservatively?

This column provides my
observations on the subject as
a board-certified prosthodontist
who is active in international
continuing education and who
has had several decades of prac-
tice and research experience.

INDICATIONS FOR CROWNS

Some readers may not agree
with the following points.
However, when perusing the
available meta-analyses re-
ported in the dental literature
on the subjects below, one can
find evidence to support or
refute any of these points. It is
not my intention in this col-
umn to debate the indications
for crowns. It is my purpose to
express my own observations
on the subject as an experi-
enced clinician, educator and
researcher. For the purpose of
this discussion, my definition of
“erown” includes indirect onlay
restorations covering all tooth
cusps, as well as conventional
full-coverage crowns.

Teeth with large, previ-
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ously placed defective resto-
rations or active carious le-
sions. Although controversial,
the following are my personal
guidelines regarding indica-
tions for a crown in specific
gituations, Posterior teeth that
require removal of one-half

or more of the facial-lingual
cusp-tip-to-cusp-tip occlusal
distance are best treated with
crowns or onlays. If restored
with intracoronal restorations
instead of crowns, such pos-
terior teeth have three nearly
free-standing sections; the re-
maining facial tooth structure,
the lingual tooth structure and
the restorative material, which
usually is resin-based compos-
ite or amalgam. This division
of tooth strength often allows
breakage of either the facial or
lingual tooth structure from the
intracoronal restoration during
service.

For anterior teeth, my obser-
vations show that the need for
crowns is related to teeth that
are missing at least one-half
of the coronal tooth structure
because of caries or previously
placed defective restorations.
The location of the remaining
tooth structure is not predict-
able and can be any coronal
one-half of the clinical crown.

Bonding the remaining tooth
structure, usually dentin, with
restorative material appears
to reduce the breakage of tooth

conservative procedures that
can be used instead of crowns.
Are dentists placing too many
crowns in the United States?
My candid answer is “Yes,”
and I call for practitioners

to observe their own clinical
behavior and strongly consider
conservative treatment when
appropriate. Dentistry has yet
to discover a restorative ma-
terial that serves better than
human enamel and dentin. =

54 million crowns in 2012 in USA,
population 315 million, one indirect
tooth unit placed per 2.3 adults




In N0 age group does crowning
an anterior tooth preserve the
lifespan of an Incisor tooth.
This confirms the concept of
keeping worn teeth going with
direct restorations.



Premolar teeth




Keeping MOD restorations off
premolar teeth seems a good
idea.



Canine teeth:1,232,041 restorations

Redarding re- However, regarding to
J J time to extraction of the

intervention, veneers restored canine tooth,
and crowns outperform veneers continue to

other restoration types, perform optimally
with 45% and 40% (around 93%
respectively surviving to cumulative survival at
re-intervention at 15 15 years) but
years and with glass
lonomer restorations
performing least well.




Crowning a canine tooth leads
to a reduced lifespan of the
crowned tooth.

Root fillings perform worse In
canines than in any other tooth.
Patients must be told!



fFor time to extraction, INCIsors are worst, molars bestf

In jJaws, upper canines dominates bad performance

1 in 5 crowned teeth receive a root filling in the same

course of treatment (includes post crowns)




Amalgams are cheap, but may provide value for £s



For youngest age groups, crowns perform worst

Avoid crowns In back teeth, except in the oldest age
groups

Try to avoid placing a post




Patients who are exempt from payment receive
treatments that fail sooner




Crowns In canine teeth perform worse
than in any other tooth (time to extraction)




IS It time to re-
examine the
concept of
canine guidance

when crowning
canine teeth?




45 years of evidence-based publishing!
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“The patient’s need is the continued
preservation of what remains of his
chewing apparatus rather than the
meticulous restoration of what Is lost,
since what Is lost Is Irretrievably lost”

DeVan MM Basic principles of impression taking. J.Prosthet.Dent.1952:2:26-75
DeVan MM. Basic principles of impression taking.J.Prosthet.Dent.2006:93:503-508
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The ultimate guide to restoration longevity in England
and Wales. Part 1: methodology

P. 5. K. Lucarotti' and F. L. T. Burke*'

A Larpe dataser, of almost 14 million restorations
over 15 years, has been analysed

The large size of the data s theal
srrvivial of nestorations to e methadology has been employed to produce wrvwal
{arguabsty ot importantly) the ime Lo estraction of ruryes of dhtherent suberoups of resloratiom and
the restored tooth teeth

A modified form of Kapk
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The ultimate guide to restoration longevity in England
and Wales. Part 2: Amalgam restorations — time to next
intervention and to extraction of the restored tooth
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The ultimate guide to restoration longevity in England
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The ultimate guide to restoration longevity in England | The ultimate guide to restoration longevity in England
and Wales. Part 3: Glass ionomer restorations — time to | and Wales. Part 4: resin composite restorations: time to
next intervention and to extraction of the restored toot | next intervention and to extraction of the restored toott
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The ultimate guide to restoration longevity in England
and Wales. Part 10: key findings from a ten million
restoration dataset

F.L.T Burke®? and P. S. K. Lucaratti
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The ultimate guide to restoration longevity in England
and Wales. Part 5: crowns: time to next intervention
and to extraction of the restored tooth

F LT, Burke™ and P 5. K, Lucarolt Burke*' and P 5. K. Lucarotti
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and Wales. Part 6: molar teeth: restoration time to next
intervention and to extraction of the restored tooth

The ultimate guide to restoration longevity in England
and Wales. Part 7: premolar teeth: time to next
intervention and to extraction of the restored tooth

The ultimate guide to restoration longevity in
England and Wales. Part 8: Canine teeth: time to next
intervention and to extraction of the restored tooth

PS5 K Lucarotti*' and F ). T Burke

| The ultimate guide to restoration longevity in England

and Wales. Part 9: incisor teeth: restoration time to next
intervention and to extraction of the restored tooth




Dentistry is changingt

New bonds and bulk
will help that to
happen!



Thank you for Listening




