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What | plan to talk about

Incidence of post-op sensitivity with posterior composite
Choosing the right material

Using it correctly!

The role of bonding agents

Relevant properties of materials for posterior composites
Success rates

Alternatives!

Final thoughts



First, The rise and rise and I"ISe of

poste ror co mp osites




ElPatient need
ElPatient demand
ElHIgh tech practice image

[E? Working beyond the comfort
zone



Aesthetics:
NO contest!




— DENTAL MATERIALS
Patient Acceptance of Posterior
Composite Restorations

FJ.T. Burke

POSTERIOR COMPOSITES

PATIENT AWARENESS OF
DENTAL AESTHETICS

Dent.Update.1989:
16.114-116



The Minamata Convention

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




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
« 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 UK dental practice 2015/16:
Comparison with previous results: premolars

Amalgam for Class Il, 2002....86%
Amalgam for Class Il, 2008....59%
Amalgam for Class Il, 2015....40%




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



So, The rise and rise and "59 of

-po‘sl"erior composit‘e‘s. .

..has been driven by patient demand, the
Increasing rejection of a mercury-containing

material and the impact of Minamata plus the
potential for minimal cavity designs




What | plan to talk about
Incidence of post-op sensitivity with posterior composite






=il 600 restorations placed by dental students, 231
patients, Optibond FL used

Occurrence and Causing Stimuli
of Postoperative Sensitivity in
Composite Restorations

Patient-reported sensitivity assessed at 2 weeks

=T 5.4% sensitivity

SUMMARY wiill remaine a problem. Therefore, this clinical
study evaluated the appearance of postoperative
seomitivity afier composite treatmenis and the
stimull that may have caused it A total of 600
tecth in 231 pationts was incloded in this study
All trestments were performed by

dents working under chose supervision

Despite improvements in compostie treatments
over the past docade, postoperative sensitivity

standard procedures and using the bonding sys
temm Optibond FL and the sanofilled composite
Ceram X. Al baseld visit 1), the restorations
were grouped scearding te the following criteria
use of unesthesin, use of # rubber dam. indication
for the restorstion treatment, cavity class and
clinical dimemsion of the cavity. Afler approxi
¥ two weelis (ot visit 2), all the restorations
r mssessed and fallure wan defined if one of

the following criteria occurred: 8 negative reac
tion to the vitality test, postoperstive pain from
masticatory forees or reported postoperative

ST SR NIRRT _ U T PRpe—"




Clinical Research

Clinical Assessment
of Postoperative Sensitivity
in Posterior
Composite Restorations

ALF Briso * SR Mestrener ¢ G Delicio * RH Sundfeld
g0 * RS de Alexundre * GMB Ambrosana

292 Class Il & Il restorations in premolars &
molars placed by dental students:
only shallow and medium-sized cavities included

Patients contacted at 1, 7, 30 and 90 days

Sensitivity in MOD restorations (26%), Class II,
(16%), class | (5%): this decreased with time




INAL ARTICL}

B 131 class | restorations: cavity lined with GIC, then
filled with composite/Prime and Bond NT

COMPOSITE RESTORATIONS ON MOLARS

Patients recalled after one week, tested for H & C
sensitivity

5.3% of teeth exhibited sensitivity to cold, 3.8% to hot.

NoO post-operative sensitivity was
reported when depth of the cavities was 3.0mm




Postoperative Hypersensitivity in Class | Resin-based Composite
Restorations in General Practice: Interim Results

Gary S. Berkowitz, DDS, Allan J. Horowitz, DMD, Fredrick A. Curro, DMD, Ronald G. Craig,
DMD, PhD. Jonathan A. Ship, DMD. Donald A. Vena, BS, and Van P. Thompson, DDS, PhD
PEARL Network, New York Unwversity College of Dentistry, New York NY

Abstract

Introduction

565 class | restorations placed by 38 dentist
members of a practice-based research network
(PEARL). Cavities no deeper than halfway into

dentine.

Post-op sensitivity recorded by patients on an 11-
point VAS

At one week, 51% of restored teeth exhibited
POS, and 16% had “appreciable hypersensitivity”,
with this not being correlated with cavity volume or

depth.



A summary of other
studies on post-
operative sensitivity
(POS)



Lundin and Rasmusson, 4% required replacement

148 restorations for POS at 2 years
Opdam and co-workers, 144 class Il Zero POS but 19% of the teeth were sensitive
restorations to loading, this being correlated to bulk
placement

Castelli and Martins, 104 class | At one week post-op, no POS in 71%, 4%
restorations. had POS: at 6 months 2% had POS

Alomari et al, 30 patients with one
class Il composite restoration, fast
curing vs incremental

Incremental curing mode had significantly
reduced incidence/severity of POS

Hayashi & Wilson: 1,101 Occlusin Restorations more likely to have failed at 5
post comp. restorations at 5 years years if POS had occurred within one month
of placement.

SUMMARY: Incidence of POS iIs between zero and 51%
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A low shrink material
seems to be the obvious
answer
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Silorane: lack of POS

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

ABSTRACT

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.

INTRODUCTI

PRACTICE BASE




Why no post-op sensitivity in the Silorane study?

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

So, what we learnt was that low
shrinkage stress Is important in reducing
post-operative sensitivity



What Jack said!

08, 333 24

Buonocore Lecture

Buonocore Memorial Lecture
Placing Dental Composites—
A Stressful Experience

JL Ferracane

SUMMARY
).

Thus, concern over the polymerization contraction of

dental composite restorations has made placement of

these materials a stressful situation for many practi-
tioners and the object of inquiry for many clinical and
investigators. Using the keywords “dental

e——

basic science




What | plan to talk about

Choosing the right 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



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



Waolcoma to ancther yoar of Denta! ngfm. a specal 40th Anniversary
year which will see the publication of 3 40th Anniversary isswe which
will reflact upon tha contants of the st =zua Fom May 1573, | hope
that you will anjoy it all

| hava proviously written on tha subjoct of own label
adhasives,” guestioning the wisdom of purchasing chaapar matarials
whach may not have been researchad in the way that materials should
ba A papar which | prasanted at 2 recant resaarch meating concludes
my ‘swidenca’ on this subject

Rofwom:os

1. Burka FJT. Me too. Dent U,;d\. e :37:137.

2010
2 Burke FIT. Ma too 2 Devit Update 2011; 38: 585-592.

A total of 189 shstracts from Product Name | Number of Mantions in Research Abstracts
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not mention spec fic b;r‘-:r,; agents and Fiak 2250 DM €SP0}
two ware on light-curing The resuits Filtak Z100 (3M ESPE)
ndicated that 84 different types of bonding
sqant {note that some of thase mayba fenus Diamond (Heraeus Kalzar)
discounted as some marufactursss may EsthatX |Dentspiy]
Abziract Thaere & anacdotal evidenca that sales of ‘own-label’ {OL) or ‘private labef” dantal name tha zama bonding agent differantly o
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S ST ORESCiSe Was camied further in an imemat search and thar lboratory and, idaaly, dinical ovaluation of

Gradia Droct {GO)

x . Tabie 2. Most fequently mantioned resin composhies matartds In the Composta’ resaanch abstracts
rivestigated further i an imtemat soarch

Composita’ sactions ware read in full and

Tha abstract memory stick amminad in order to identify tha namas of il s ta the type of
e 2 products mentioned in tha abstracts. Thesa ey NS

for tha IADR mesting in March 2011 in wara secosdod and tabulated. Any product -.:’.cb. @7l ware on tha su
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There I1s no
evidence
base for

“own label”

Glass
lonomer
NEICHEIS

Dental

=Ly,

I VYV

- Systematic reviews have been recommended as providing the best source of evidence to guide clinical decisions in dentistry
They appraise evidence from trials focused on investigating clinical effects of dental material categories, such as conventional glass-
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. Difficulties may
arise in recognizing materiai 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 representad
by these labels may remain obscure. Based on a systematic literature search, this article identifies glass-ionomer cement product labels
used during clinical trials which, in tumn, were subsequently reviewed in systematic review articles (published between 15 April 2009 and
14 April 2011), 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 most trials were marketed by GC and 3M ESPE, respectively. The
conventional GICs used in most of the reviewed trials were Fuji lll and Fuji X, while Vitremer was the most commonly 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 labels were identified, suggesting that private label GIC products have little or no research back-up.

rica levance: Dental products, such as glass-ionomers cements (GIC), can only be judged as effective when they are based on
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 refiable evidence from systematic reviews of clinical studies is available and know about what such

evidence contains.
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‘Own-Label’ Versus Branded
Gommercial Dental Resin
Composite Materials:
Mechanical And Physical

Property Gomparisons

PO P 22090000090 2009000209000 000

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

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



Journal of Dentistry 56 (2017) 84-98

Contents lists available at ScienceDirect -
DCritistny

Two own brand label (OBL) materials tested -
against 3M Z250

Own brand label restorative materials—A false bargain? \!j -

Gaute Floer Johnsen”, Minh Khai Le Thieu®, Badra Hussain”, Elzbieta Pamuta®,
Janne Elin Reseland”, Stale Petter Lyngstadaas”, Havard Haugen™"

* University of Oslo, Department of Biomaterials, Institute of Clinical Dentistry, Faculty of Dentistry, Geitmyrsveien 71, Oslo, NO 0455, Norway
Y AGH University of Science and Tec hnology in Krakow, Krakdéw, Malopolska, Poland

ARTICLE INFO ABSTRACT

Article history Objectives: This study aims at evaluating and comparing mechanical, chemical, and cytotoxicological
Received 22 June 2016 parameters of a commercial brand name composite material against two ‘own brand label' (OBL)
Received in revised form 25 October 2016 composites.

Accepted 7 November 2016 Methods: Parameters included depth of cure, flexural strength, degree of conversion, polymerization
- shrinkage, filler particle morphology and elemental analyzes, Vickers hardness, surface roughness
Keywords: parameters after abrasion, monomer elution, and cytotoxicity.

Own brand label Results: The conventional composite outperformed the OBLS in terms of depth of cure (p < 0.001), degree

Composites _
Flexural strength of cure at the first and last time intervals (p < 0.001), hardness (p < 0.001), and post-abrasion roughness

should be prioritized and remain ever vigilant. At the present, the
OBLs studied herein, must be considered at the very least a false
bargain.




150 occlusal
ART GIC
restorations
followed for 2
years

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 Ladcwig’, Daniela Hesse",

Clarissa Calil Bonifacio®, Mariana Minatel Braga’, José Carlos Pettorossi Imparato”,
Fausto Medeiros Mendes’, Daniela Procida Raggio™




The
‘evidence”
for Own
Label
Brands



Patients care more about dental materials
than | suspected!

A practice-based assessment of ~ [Wess

® Suggests that dental practice should

patients’ knowledge of dental ottt
Discusses patients concems regarding
r hich dental rials are used,
materials e s o e o v
that the materials are of a high guality
and have been thoroughly researched.

HOYV3S3y

F. ). T. Burke®'Z and R. J. Crisp'~

Aims It is the aim of this study to determine, by means of a questionnaire completed by patients attending ten UK denta
practices, patients level of knowledge on dental materials and 'Pr"'\m Jes. Materials and methods Mem hr- s of The
PREP (Product Research a E aluation by Practitioners) Panel were asked to recruit patients to participate in a question-

naire-based assessment of their knowledge of dental materials Results Two hundred and T-::r‘.'_.f-rﬁw 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 quality 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. The same score was recorded when they were asked how important it was that the n

natenals used
in their mouth were supported with relevant clinical research evidence and long term data of the success of the material

They were also guestioned on the subjects of price, manufacturer, source or material and type of filling material. A signifi-

y - Refereed Paper
cant amount '"-" respondents demonsirated that '_}7'-:'\‘ nad concerns over the use o1 3'7‘3!'“‘:‘1 COﬂC'UbIOﬂS '“"JP gents Accepted 9 November 2

. : ' & - DOI: 10.1038/s t:uzo
expressed strong views that the materials used on their teeth should have a robust evidence base and they care about the “British Dental Journal 2

5 that are used in tke mouths
BRITISH DENTAL JOURNAL VOLLIME 218 N




There Is no (economic) sense in buying a material

with no research to back it up. Patients care!

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



Choose a reliable material with research
to back it up and follow the Instructions!




What | plan to talk about

Using it correctly!



The Configuration Factor

C-Factor

Total Bonded Area
=
Total Unbonded Area

C <1 required to survive polmerisation
contraction stress (Feilzer et al., 1987)

22!

e

Feilzer AJ, De Gee AJ, Davidon CL. Setting stress in
composite resin in relation to the configuration of the
restoration. J.Dent.Res.1987:66:1636-1639.




The Configuration Factor




The Configuration Factor
Occlusal cavities are the highest stress,

especially large cavities

C-Factor E

Total Bonded Area
=
Total Unbonded Area

...therefore incremental placement is
mandatory when using "“normal” composites




Cusp replacement composites show good
performance at 30 months

o . ; s . : . Materials and Methods: Twenty patients, 18 vears lder. ) led ical trial
Clinical Evaluation of Direct Cuspal Coverage with Nk . | .

- y : : * restormg 25 vitral moilar teeth with one or two missing 1Isps. Corite {8 1 1Ire two Of
Posterior Composite Resin Restorations oty ta olar teeth with ( O ) AISSNE CUsps WO o1

three surface restorations, replacement ot composite and amalgam hllings (secondary decay, frac-

. : .
ture of either filling material or tooth structure. aesthetic considerations). or virgin teeth with

, - . : 00 : ’ :
undermining d Cusp. luth with H'\':dil'l!\ IVIEY \'.A|||\|v\\{!:‘.r| | mm or With compiete 10s8s
ABSTRACT .
ckground: Composite resins have esthetic properties; they join the ability to preserve and rein n I\.][ CTrOWI WCETI'C X : l\l\'\l_
structure. Conservation is becoming popular for both small to medium defects
promised reeth. WEre restored using a combmanton of | {ra I tch 35% ;*!nmp?m: C acid. ]‘\\)[ 1ANEeSIVE SVS-
This study aimed to evaluate the clinical performance of Class I cuspal cover
b e 3 ! | " riohvird ™ ’ i l - l» i : l S N lan. 1 l
composite restorations. ind [-1-escence microhvbrid Composite resin tradent roducts, Inc., >outh jordan, :

nd Methods: Twenty patients, 18 years or older, were included in this chincal trial

restoring 25 vital molar teeth with one or two missing cusps. Criteria for inclusion are two or $ ! al { | restoration was !‘l.l;: Ul - { “" W :,\1 DYy \ik"
three surface restorations, ri nent of composite and amalgam fillings (s :

ture of either filling material or tooth structure, aesthetic considerations); or v

‘I\\ AV ur rmuning a cu \L‘, ith 'L‘\‘n‘:ﬂ.. jcaviry w .l‘-'\ WSS ' l

of the chinical crown were excluded. . . A1 { varial mnrensie ;M'i”‘l" izl

Teeth were restored using a combination of Ultra-Erch 35% phosphoric acid, PQ1 adhesive sys- - ’

tem, and Vit-l-escence microhybrid composite resin (Ultradent Products, Inc., South Jordan, UT, through a combmation ot a pulse and Progressive curing H\l‘.lmgm.

USA). The enamel peripheral skeleton of the restoration was buil first, followed by dentin "

and mel occlusal surface strarification, Wedge-shaped increm of composite resin were J \“ L) restoratnons were evaluated at 6-month intervais \Ll'lli‘_ the >U) n.l”li[ll period

placed and cured using the var: :intensity polimerizer (VIP) light (Bisco Inc., Schaumburg, IL,

' T ! . i1l valt ) { . nt lisat gn gt
USA) through a combination of a pulse and progressive curing technigue. Using 4 moditic \! l > ] DI }l‘ al ! \.‘ VICL l \l ll\ criteria by two nde i‘k I'\IL It evaluators pr1

lts: All 25 restorations were evaluated at 6-month 1 the 30-month period

s modified US Public Health Service (HSPHSY criteria by two ikdoperdent evalia rors pee calibrated at 85 reliability tailures were reported and alpha scores were ecorded for all
calibrared at 85% reliability. No failures were reported and alpha scores were recorded for all |

: amerers. Stari nalysis was performed using a Chi-square test (=) and the Fisher’s exact

parameters. Statistical analysis was performed using a Chi-square test (x°) and the Fisher’s exact

test. Sixteen of the 25 samples (64%) exhibited preoperative sensitivity 1o air 10.6; 1 2 I " | {0 ] ’
y g R : ey ST o Sxreen the 25 samples (647 ) ¢ xhibited preoperatve sensiuvity to air (¥ 1 0).6:
0.001). A significant difference in tooth sensitivity was reported completion of ‘ -

rations. No teeth exhibired sensitivity both at the 2- k reca the 30-month follow-up (0 s 1 . {: Y 1N it . - " . - P ’ -
B A LRI GReiry Do HE B R it ehe a5 noecL ol o , .00 1 significant difterence in tooth sensitivity was reported after completion of the

0.0001
Microhybrid composite resin demonstrated excellent clinical performance in direct restoranons. NoO et f.'Y L"‘.!H!‘I[L'\i sensiviny l‘l 'f}‘ Al Ii‘h .: wWet !\ rc \J” .l'Hi f‘lk 30 month ‘H‘ W-up

cuspal coverage at complenon of a 30-month evaluartion.

CLINICAL SIGNIFICANCH 0.0001

I selected clinical situations, cuspal coverage direct posterior composite restorations may repre y " | ] 1 i . s

sent alid alternative to conventional indirect restorations MICIHSION. \llkf"“'-:‘lf‘-t COMPOSsITC resin demonstrarted L\\L'HLV” chinmical ;"\YTU'I‘V!.'.IE\'\ In direct

(] Esthet Restor Dent 18:256-267,

cuspal coverage at completion ot a 30-month evaluation.

CLINICAL SIGNIFICANCI

Situanons, « u\;‘.(l coverage direct posterior Composite restorations may repre

ternanve to con ) Idirect restoranons.







* Incremental curing

 Ramped curing

* Macro fillers

* Flowable composite base layer

* Low shrink (1% shrinkage) resins
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Some readers may recall a time when resin compesite matesials were
presented in two pots, with equal amounts of the material from each pot
$ being mixed to produce the restorative material, which then had 2 working
o~
%

time of less than three minutes. These were the early composite materials
which were chemically cxred. The introduction, in the sarly 15805, of

I Trevar Burke so-called ‘command set’ materials which polymerised when expased to

2 light of wavelength crca 460nm (in the blue part of the spectrum) was
2 welcome change, 25 the dinician had much longer working time. As
a result, the ease of use of compaosite matesials improved deamnatically
and, indeed, the only problem was that some materials slowly polymesisad in the ambient light of
the surgery. Light curing matesials, whase chemistry was derived 25 a by-product from the paint
ndustry, are now an accepied, indeed fundamental, part of re: tive dentistry. However, light
cunng may not be as streghtiorward as it seems: 3 number of factors are involved.
Ferst, while light-activated resin composite materials cannct be over- cun:q it is essential
that they receive sufiigent ight energy to initiate and satisfy the cunng process. Fadlre to do
this may result in a less than optimally cured restoration whose piysical properties, and resultant
iongewity, will suffer 2= a direct result. This has been brought home 1o me recently when | was asked
to light cure a restoration in an upper first malar in a phantom head, with the iradiance being
measured in a .:)ca.m( designad apparatus called MARC (Managing Accurate Resin Cunng: Bludight
Analytics inc. Hakfax Canada) . My result was suboptimal b~ca.1,e had nat held the Eght steady in
one pesition and perpendicular to the restoration - 2 senous wake up call | was not done, howeves,
25 3 large quantitative and quakitative variation was identified in the sradiance defvered to teeth by
operators carrying out a similar expesiment to that which | had done’. In addition, the light energy
defivered to 2 chisz V preparation was less than to the dass | Some dentists delivered as little as 205%
of the energy achieved by others using the same light source and intra-oral location. However, there
was no difference between dentists and fourth year dental students. This message is also worthy of
transmission to our narses, to whom many of us delegate our bght curing 2nd who may have other
duties within the surgery to distract them while operating a cunng light unit. The first ever study
reporting on individual mtra-ond variations in light auring abiity also noted 2 wide spread diference
n indridul operator performance. Whilst dent
second and therd year undergraduates the maost o dividual was 2 stude:
theze studies should highlight the need for concentration to the task in hand. Al
stuchies knew they were being tested! Resudts may have been even worse had this not been nc case
Second, research studies have demonstrated considerable var iability in the maintenance and quality
of laght curing units in dental practice”. In this respact, coerect maintenance of these units & essential
and their irradiance should be checked regularly, although newer types may have their own built-n
exdiometer’. The quality of the light curing unit, par sz, is also relevant hese ~ | recently spotted a
new cuning light on sale on E bay for £50 and felit that there must be questions asked about its ftness
for purpase. It is interesting also to note, that while quality standards are in place for dental maternials,
my recent searching of the literature has indicated that no such standards exist for dental light curing
wits. Message tc careful what you buy!
apes” has drawn owr an~1| ion to the potential di ITVJH:'. wd" 1'5 ting
ight curing uni £52
rd» :mrg that, m»%l-w vatle orga were dcl:clcd on *P fnrv or '\:'lr:lc :‘::.x rrarA/ were
'\N)lou:-ﬂ., aureus. It woul d ner»:uc .rp-.v ln:n this

cating that hn area ;rdd be a:ded o the dl:n'nn" rageme
Do we now take light curing too much for granted? It has revolutionised and enhanced
restocative dentistry but alzo has the potential for being abused. As in life, there is 2 danger that
faemianty may breed contempt!
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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,
FJ Trevor Burke 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
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
Iongevnty will suffer asa dlrect result. This has been brought home to me recently when | was asked
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Uv Damage
Ordinary Sunglasses .. toCornea

and Lens

\

Far UV Radnahon?"

Near UV Radiation | _Unfocused

Blue Light § e : oy oSBT - 5 Blue Light
Green Light y - 4 - y
Yellow L\gh!

Red Light

Avolid retina burns




Use ydur\I,_CJ accdrately —
‘Check Its Intensity regularly

e



Checking your light curing unit, or not?

Bure FJT, Wilson NHF, Brunton PA. Contemporary dental practice in the UK. Part 1. demography and practising

arrangements in 2015. Br.Dent.J.2019: 226: 55-61.



An additional
tip...

Accurate deposition of etch & composite filling
material saves time on adjustment



What | plan to talk about

The role of bonding agents



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 E==——h:-

The Hydrodynamic Theory of Dentinal Pain: Sensation

red u Ce pOSt O pe ratlve in Preparations, Caries, and the Dentinal Crack
sensitivity

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

Syndrome




Bonding composite to teeth

First, enamel....



Michael
Buonocore

Buonocore MG. A simple method of increasing
the adhesion of acrylic filling materials to enamel surfaces.
J.Dent.Res.1955:34(6):849-853.




Problems INn bonding to dentine

' COMPOSITION OF DENTINE |
/0% Inorganic

Bonding to dentine Is
therefore more difficult

It IS a vital substrate



Another consideration: The smear Layer
» Thickness: R e
0.5 - 5.0 microns Ml 3 g | S

 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,



The hybrid layer (micromechanical)

Nakabayashi N, Kojilma K, Masuhara E. The promotion of
adhesion by the infiltration of monomers into tooth
substrates. J Biomed Mater Res 1982; 16: 265-273.




Overdrying the dentine causes the

collagen to collapse



Do not dessicate the dentine: the collage‘n
collapses and the bond is challenged




The classification, until recently,
of dentine bonding systems

2.Self etch One bottle
Two bottles



...a landmark paper



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

Viarleen Peumans?/Jan De Munck®/Kirsten Van Landuyt¢/Paul Lambrechtsa/
jart Van Meerbeek?

( 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-
r’g.

bo n d I n g ag e nt, Materials and Methods;Enty-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 enamémaad.dentin (C-SE non-etch); (2) similar_apskedtion of Clearfil SE, but including prior
p O selective acid-etching of the enamel cavity margins with 40% phosphoric acid (C-SE etch). Clearfil AP-X (Kuraray) was
ised 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-

100 I V 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

restora‘ti OnS fOI Iowed margins was significantly lower in the C-SE non-etch growp (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

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.

] 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.
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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)




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




Universal bonding agents:
new additions are on the way!

EEEEEEEEEE
4

L)

Most contain the resin 10-MDP




Adhesive monomer MDP

Polymerizable

Hydrophobic

Hydrophilic
Forming the chemical bond

with calcium and hydroxy apatite




SUMMARY: Universal bonding agents:




F) Trevor Burte

Anna Lawson Danid 18 Green and Lowts Mackenne

New Universal
bonding agents are
an advance In

MGDS. |
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NS, MPDCRCS Tdind, General Dot tant o i y ’ .

Practliones. Notungham David JE Green
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RCT:
34 patients,
152 NCCLs

Opevatve Denbstry, 2019, 44-5, 476-487

Bonding Performance of Simplified
Adhesive Systems in Noncarious
Cervical Lesions at 2-year Follow-

up: A Double-blind Randomized
Clinical Trial

RF Zanatta « TM Silva « MALR Esper « E Bresciani « SEP Gongalves « TMF Caneppele

Clinical Relevance

The composition and adhesion strategy

rvicn) Jossons with minimal den

SUMMARY

Objoctives: This study aimed to evaluate the
bonding performance of a universal adhesive
used according to self-etching or etch-and-
rinse protocols in noncarious cervical lesions
INCClLa) and to compare the two protocols
with their respective gold standard tech-
nigues

Methods and Materials: This randomized, dou-
ble-blind clinieal study enrolled 34 partici

pants who met the inclusion eriteria, 20 of
whom returned after two years, They received
152 restorations bonded with one of the three
adhesives (Scotchbond Universal Adhesive,
Adper Single Bond 2, or Clearfil SE Bond)
of the two bonding techniques tested

s were restored with nanocomposite

revin (Filtek Supreme), Final contours were
done with a fine diamond rotary instrument
and polished with rubber points. The restoras
tions were evalusted using the FDI World

Bonded with

SB Universal,
Adper Single
Bond, Clearfil
SE






18 pages!! 9284
publications,
Shear bond 81 read in full,

strength tests 57 reviewed




Finally, although it is difficult to stablish a relationship
between the bonding effectiveness measured in the labora-
tory with the clinical effectiveness determined by random-
ized clinical trials,121 it must be mentioned that the gener-
ally superior laboratory data of the adhesives currently
considered the “gold standard” confirms their excellent
clinical performance.14:72 Since the main causes of failure
of composite restorations are related to the occurrence of
fracture and secondary caries, achieving a stable bonding
interface, especially in the long-term, renders the restor-

mance. Considering the results obtained in this review, the
following recommendations to clinicians are made: a) when
applied to dentin, prior acid etching before the use of inter-
mediately strong and ultra-mild universal adhesives it is not
recommendable, and b) selective etching of enamel fol-
lowed by the application of a mild universal adhesive cur-
rently appears to be the best choice to effectively achieve a
durable bond to tooth tissues.




....tips for optimising
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.2006:22:1150-1156.

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.

Rub 1t in!



Agitation works with 7 Universals!

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

Does active application of universal adhesives to

\!}‘:- Marh

enamel in self-etch mode improve their

performance?

ab

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

' Department of torative Dentistry, School of Dentistry, State University of Ponta Gross wsa, Parand,

Braxzl

¥ School of Dentistry, Universidad de Valparaiso, Valparaiso, Chile

ARTICLE INTO

Artacle history
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Keywords

Microshear bond strength
Degree of conversion
Enamel

Etch-and-rinse

Sell-etch

Universal adhesive systems

ABSTRACT

Objectives: To evaluate the effect of adhesion strategy on the enamel microshear bond
strengths (kSBS), etching pattern, and in situ degree of conversion (DC) of seven universal
adhes

Methods: 84 extracted third molars were sectioned in four parts (buccal, lingual, proximal)
and divided into 21 groups, according 1o the combination of the main factors adhesive
(AdheSE Universal [ADU], All-Bond Universal |ABU], Clearfil Universal |[CFU), Futurabond U

[FB G-Bond Plus |GBP), Prime&Bond Bect (PRE), and Scotchbond Universal Adhe

[SBU]), and adhesion strategy (etch-and-rinse, active self-etch, und passi etch). Speci

mens were stored in water (37 C/24 h) and tested at 1.0 mmymin (WSBS), Enamel-resin
interfaces were evaluated for DC using micro-Raman spectroscopy. The enamel-etching
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 (o « 0.05)
Results: Active tch application increased uSBS and IX

adhesives when compared to passive application (p < 0

pattern wi ved fo ] v al adhesives in the ¢

improvement in etching ability was observed in active self -«

of passive sell-etch application. Replicas of GBP and PBE

displayed morphological features compatible with water «

were not affected by the application/strategy mode

Conclusions: In light of the impre 1 performance ol universal adbesives when applied
pctively in SE mode, selective enamel etching with phosphoric acid may not be cru

for thelr adbhesion 10 enamel



AIr Thinning
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Rub the Bandﬁlg ag'ent in!
And do not blast with the 3inl syringe




The PREP Panel evaluation of Zipbond

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

When they were asked if there were any changes the considered essential to the
acceptability of the material the following comments were made:

HNone”

was as follows:

DU 0 US|y o Easvtouse
4.9




When the evaluators were
asked to rate the ease of use of the Prime
& Bond Active™, the result was as follows:
Difficult Easy to use
1 B 1S
¥ ) Yrwwor Burke 4'8

Bussell ) Crisp and Peter Sands

The ease of use of ceram.X was
rated by the evaluators as follows:
| Difficult Easy
1 [ ] 5
4.8

The viscosity of ceram.X was stated to be

satisfactory by all 100% of the evaluators.
The evaluators rated the working

time of ceram.X as follows:

Too short Too long

| ] 5

muplyurocu.-t’o«u. u.s qb e 3 -0

¢ The ease of finishing and polishing of
| { ceram.X was rated as follows:

MGDS, FDS (CS Edin), FDS RCSEng

members of the
L), FADM, Priemary Dental

‘JTM?(M DOS. M5 MDS, 2008, i S years and younges s sion of portich u g
and T pregnant ard Mursng wome B
=

Care Research Group, Univeruty of
Birrmungharn School

PREP Panel Lid

Difficult
= 1 [

Figure 3. The Dentsply Sirona ceram.X Universal resin composite material.

et devices

for exampie, 2 dentine
- Saca




The PREP Panel evaluation of G-Premio Bond

12 evaluators, 719 restorations placed

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

they currently used, the result was as follows:

Difficult to use 1 NN 1 5 Easytouse
4.6

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

result was as follows:

Pifieultio use | e — | > £25v (0 use




SUMMARY

Universal bonding agents score
highly for ease of use






Filtek Universal Pink Opaque



Etching
dentine....does this
enhance performance
when using a
Universal Adhesive?



Dentine

24 Hour Shear Bond Strength to Dentin

15 1

10

Shear Bond Strength (MPa)

5 4

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

*Study will also examine 11 month aged adhesion

Burgess J. et al, University of Alabama

Single Bond Plus Etched



Universal adhesives

Available online at www._sclancedirectcom

ScienceDirect

journal homepage: www.intl.elsevierhesith.com/journsls/|den

P= f == y == =
Condusions: The enamel bond strength of universal adhesives is improved with prior
phosphornic acid etching However, this effect was not evident for dentin with the use of
mild universal adhesives with the etch-and-rinse strategy.

Clinical significarce: Selective enamel etching prior to the application of a mild universal

adhesive is an advisable strategy for optimizing bonding.

Gy 0 Cow mabon 0 wvond cihic 0 Juew maml( 0 Bl | ) hown moldl 0 Jdeod déom
ARTICLE INFO

Objectives: A systematic review was cong

selfetchingmodeis

1 the etch-and-rinse and

However, for the ultra-mild



October 2015:The first clinical trial
on Scotchbond Universal

Comants s svaliahio &t S0

Journal of Dentistry

jOUMA) hOMapages: www

Two-year clinical trial of a universal adhesive intotal-etch and self-etch
mode in non-carious cervical lesions™

Nathaniel C. Lawson**, Augusto Robles”, Chin-Chuan Fu®, Chee Paul Lin“,
Kanchan Sawlani®, John O. 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?



Scotchbond
Universal and

Filtek Supreme:
RCT

No difference In
margins which
were etched or not
etched.

A Randomised Controlled
Trial of a Universal Bonding
Agent at Three Years: Self
Etchvs Total Etch

ABSTRACT

INTRODUCTION

PRACTICE-BASED RESEARCH




Therefore, use Scotchbond Universal or a
10MDP Universal in self etch mode - no
etchant to wash off!

Trevor's view on his work!
The numbers were quite small and It was
only for 3 years



...slightly
contradictory advice
from a large
Randomised
Controlled Trial
(larger numbers)



RESULTS at 5 years

hom

Five-year clinical evaluation of a universal
adhesive: A randomized double-blind trial

Thalita de Paris Matos*®, Jorge Perdigdo“*, Eloisa de Paula™“,
Fabiana Coppla“, Viviane Hass’, Rafael F. Scheffer®, Alessandra Reis”,

N O i Etched margins better,
B e selective enamel etching
advised for self etch
strategy

So, why bother to etch dentine when
using Scotchbond Universal?
e e Dent.Mater 2010:36:1474-1485







....momentarily, back
to the hybrid layer



OUCH! When the patient bites, the fluid

filled layer is compressed —>-pain

Blue = resin:
Hybrid Layer —
Formation

Overetching: no
resin penetration, )
fluid filled space
develops




B

Universal Bonoﬁng‘agents hold great

promise: Use them In selective enamel
etch mode, I.e.do not etch the dentine




What | plan to talk about

Relevant properties of materials for posterior composites



...a brief Dental
Materials lesson,
In particular, on
polymerisation
contraction STRESS



Why is this
Important?




RESS IS
—»the probiem

Stress s a function of materials

factors such as:
Polymerisation shrinkage
Modulus of elasticity/filler loading




Filtek Bulk Fill/Filtek One show low
shrinkage stress

Polymerisation stress (2.3mm)

8_
o=
=
o,
%
£
n

Tetnc Evoceram
X-tra Base
Quix-Fi
Sonic-Fil
SureFil

Yoga A1

Yoga AZ

Yoga A3

Time (s)

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




New Filtek One contains the same

resin systems as Filtek Bulk Fill
Posterior Restorative, but with a
slightly changed filler




aYl\VifaYaTalaal~

AUDI\/IA' Aromatic urethane dimethacrylate

AUDMA:

» Higher molecular weight with less number
of reactive groups
* Moderates volumetric shrinkage

e Contributes to stress reduction

=
=
[*]
3
=
=

AFM: Addition-fragmentation (AF) monomer

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




High shrinkage stress may bend cusps

Postoperative pain

Abbas G., Fleming GJP., Harrington E.,
Shortall ACC., Burke FJT. Cuspal movement
and microleakage in premolar teeth restored
with a packable composite cured in bulk

or in increments. J.Dent.2003:31:437-444.

Cusp deflection Is a proxy for stress



1IN S (a)

cavity/restoration
= - Mean 15 -
ONE increment s
— (rm) 10 ¢
High cusp deflection 5

(high stress)

(a) () ()

Cusp deflection Is a proxy for stress




It IS therefore important that the

material that we use has
demonstrable low shrinkage stress




— B —

Know the shrinkage stress of the material

that you are using

R M

L —

Because high shrinkage stress bends cusps




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

a way of reducing marginal
leakage in the class || box



tifect of accelerated restorative techniques
on the microleakage of Class |l composites

SADULLAN UCTASLL BDS, PUD. ADRIAN C, SHORTALL, BUS, DIS, FADM & FREDERICK J.

ABSTRACT: Purpese: 10 assess U il scal ol
Light or a plasra arc light, Meferials and Methods: (
ENIO

£ 4 : ) ' 4 ~ . N e yp— - 4 by . ) i
, ) AN YU Tl Y R PLLVL Y. AF B Fusiy FiSareeareer 1 L L AILK Tl SiivE X 3 C L |

layer, e.g. SDR

owable base

a fl

nth the
Wikl oG 3
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CLINICAL SIGNIFICANCE: A combrmation ol
] ! ) ? the «

3
N ' . 2l =
uced the best margmal seal at i

hght led 10 a hagh 1nciden

Not necessary when using
low shrinkage stress composites




Use a flowable base layer If you are using

a “conventional” composite material
(1.e not low 's‘\rinkage stress)




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)

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



My new classification for BULK FILL materials:

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




My new classification for BULK FILL materials:

BULK FILL RESTORATIVE MATERIALS
(satisfactory wear resistance)




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




For example...
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NEW! BEAUTIFIL-Bulk Restorative

Besulilil-Buk Restorstive is 8 corwentiondl packable composie resn
indicated for direct posterior restorations ncieding the occlusal
surfaces. It has excallent condensaddity and sculpasbiity as well as
shadg stahilty before and aftar light cunng. Fully pobymarized 3t émm
depth of cure, Baautifil-Bulk Rastarstive has & high fil ratio 3t 37 Dwt%,
and low shrinkage stress.

* Complete polymerization at §mm depth of cure
* Low shrinkage (1.7%] and shrinkape stress (1,06 MPa)

* Optmum transkcency craates esthetic shades
unaflacted hy swrounding Intraorsl coioe

* Fonde release and rachargaklity

= Strang and radsopaque

Aura Bulk Fill (SDI)

= Excellent condensabikty and sculptability optimal for
posteriar rastorations

= Shade stabikty befoce and afer light-curing

« High Vickers Hardness Value |61, flesural strength {113 Mge) snd
Fexural mecays {11.4 Gpal
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A Practice-Based Clinical
Evaluation of a Bulk Fill
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Hltek Bulk Fill The PREP

Posterior Restorative Panel evaluation
FBFR assessment
Ease of use

Difficult to use 1 [ | 5 Easy to use
* 438

None of the evaluators had difficulty with FBFR sticking
to instruments

SPEVE L\JI L.



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

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
compaosite 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-etchv/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 Fiitek Bulk Fill (3M ESPE) was placed using Bulk-fill technique. The adhesive system was used
according to manufacturer’s instructions. Postoperative-sensitivity was evaluated using two scales (NRS and VAS).

Fluminese University, Brazil

guicker to place?




How do manufacturers do it?

More potent/efficient initiator systems

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




Some bulk fill worries!



(a) () (c)

Class | Is a 20

(TEY

cavity/restoration oefeciion

It Is therefore important that the
material that we use has

demonstrable low shrinkage stress




Another word of

With Bulk Fils.you may
ceé when

only get on

ight'curing!




Bulk fills may be our short-term amalgam‘
alternative, but 100% curing Is essential




What | plan to talk about

Success rates of posterior composites



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

A summary of studies
from primary dental care



Enhanced CPD DO C RestorativeDentistr

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

Do you want
to read
more?

144 studies
identified, 24
Included

Dent.Update.
2019:46:
523-535




Enhanced CPD DO C RestorativeDentist

The conclusion gleaned from the
above cohort studies is that resin composite

Do you want

tN rngd

The conclusion gleaned from
the above systematic reviews is that resin

restorations have acceptable survival rates composite restorations have acceptable

when placed in loadbearing situations in survival rates when placed in loadbearing
posterior teeth, with AFRs generally within the situations in posterior teeth, with AFRs

range 2% to 3%, which the authors consider to generally within the range 2% to 3%.
Risk factors for premature failure include

REStOl’atIOﬂS Iﬂ LOadbearlﬂg patients at high risk of caries and the

presence of a liner or base beneath the

Situations in Posterior Teeth | resn composite restoration.

Abstract: The use of resin composite for routine restoration of cavities in posterior teeth is now commonplace, and will iNcTes

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

Dent.Update.
2019:46:
523-535




amalgam?
YES - and we aren't

even comparing composite
in its best situation

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




Margins



...now to manage
the deep
Interproximal box




Deep class Il box
No enamel at
the margin

NO ENAMEL AVAILABLE
FOR BONDING

First, the patient requires counsel_ling
regarding their high caries activity




| suggest a chemically-cured RMGI -1t 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 solubillity)

Typical characteristics of a GIC



Research Article

1 erediVAGD code 253)

Durability of extensive Class I open-sandwich restorations with 2 resin-
modified glass ionomer cement after ¢ years

INGRID ELANDE RSSON-WENCKERT, DDS, PHD, DR DDONT, JAN WYL VAN DUKEN, DDS, PHD, DR OpONT & CATHARINA KIERL DDS

ABSTRACT: Purpose: To evaluate the durabality of a modified open-sandwich restorahon utilizing a resin-modified
wment (RMGIC) in large cavities, Methods:
were placed in patients considered as cantes-nisk patuents. dix
from each other in thickness ol RMGIC layer and preconditioning, were evaluated at
annually dunng 6-7 years according 1o modified USPHS critena. Resulis: After 6 years, 220 restorations

glass 10N0Mer c¢ 268, mostly extensive, Class 11 Vitremer/ Z 100 restorations

were placed in 151 patients 479 of the restorations

s ] “re
wental eroups. diftenng

red. 42 failures (19%) were observed. The most frequent reasons 107 {ailure were matenal fracture (n=11

o secondary caries (n+10). Non-acceptable proximal dissolution of the RMGiC

aificantly more fatlures, but similar dissolution of the RMGIC, were recorded i hig

. were seen between the expenmental groups or bethween restorations with thick or thin RMGIC

. also evaluated at 7 years. Another 13 fatlures were observed, eight with non-acceptable
secondary canes and two fractures, [t can ke concluded that the modified open sandwich restoration

seceptable durability for the extensive restorations evaluated. An accelerating dissolution ot the RMGIC was

at the end of the study, (Am J Dent 2004:17:43-30)

CLINICAL SIGNIFICANCE: The modified open sandwich techmque showed an acceptabic durabality
‘ fficient alternative in deep cavities and ligh canes nsk patients

HHONS JNaG 1S dll €




Do
these
WOork?

RMGI
used

268 “extensive” restorations in 151 patients,
Class Il Vitremer/Z100
47% high caries risk
Assessed after 6 years
42 failures (19%), most frequently because
of material #, tooth #, secondary caries

Conclusion:
Acceptable durabllity in extensive restorations
More failures in high caries patients
At 7 years, another 13 failures observed,
8 with non-acceptable dissolution



Others suggest bonding
and composite

Aftat Dot

Aftab Buty, HO5( MEDS, #

s Butt A. Dent.Update.2021:48:93-37




The posh word for this! Proximal box elevation

Available online at www.scencedirect.com

SciVerse ScienceDirect

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

Effect of proximal box elevation with resin composite on
marginal quality of resin composite inlays in vitro

Fig. 4 -~ Ceramic inlay (white) luted with resin composite

(yellow) in the cavity of Fig. 1 after proximal box elevation
Matthias J. Roggendorf®, Norbert Kramer o Christop el g SPEE 1R RS SR
Michael Naumann ¢, Anahita Jablonski-Momeni“, Rol

“Department of Operative Dentistry and Endodontics, Dental School, University | S
»

Conclusions

25029

Marburg, Campus Marburg, Gearg-Voigt-Strasse 3, 35039 Marburg, Germany
“ Department of Pediatric Dentistry, Dental School, University of Giessen and Ut
Giessen, Schlangenzahl 14, 35332 Giessen, Germany

Department of Prosthetic Dentistry, University of Ulm, Albert-Einstein-Allee 11,

]D‘_T.‘LKTUH:‘H! of Pediatric Dentistry, Dental School, University of Mxrbur:_: and U Frc ):lmal b C): elgg; atlcn ‘ FBE: 15 a |" alld pr 3 CQ{JL; re rcr a d})(}sl‘:g

Marburg, Georg-Voigt-Strasse 3, 350339 Marburg, Germany

luting of resin composite inlays to deep proximal boxes. Three
consecutive 1-mm-layers of PBE composite show the best
performance regarding marginal gquality to dentine among PBE

§T Oups.




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

Cyclic mechanical loading promotes bacterial W)
. penetration along composite restoration

.= The cavity margin should not be under
— T high occlusal loading







The effect of cavity depth on
POS



Literature review >restorations
placed in deep cavities are
assoclated with more POS

e W PO ¢

-t
~oUCT
s TROOUC




292 Class Il & Il restorations in premolars &
molars placed by dental students:

Clinical Research

Clinical Assessment

of Postoperative Sensitivity only shallow and medium-sized cavities included
in Posterior
Composite Restorations

Patients contacted at 1, 7, 30 and 90 days

ALF Briso * SR Mestrener ¢ G Delicio * RH Sundfeld
AK Bedrun-Russo * RS de Alexundre * GMB Ambrosana

Sensitivity greater in MOD
restorations (26%)
than Class |




‘AL ARTICLE

B 131 class | restorations: cavity lined with GIC, then
filled with composite/Prime and Bond NT

COMPOSITE RESTORATIONS ON MOLARS

Patients recalled after one week, tested for H & C
sensitivity

5.3% of teeth exhibited sensitivity to cold, 3.8% to hot.




¥ 2009, 341, 310

Clinical Research

Occurrence and Causing Stimuli
of Postoperative Sensitivity in
Composite Restorations

SUMMARY
Despite improvements in compostie
wer

600 restorations placed by dental students, 231
patients, Optibond FL used

Patient-reported sensitivity assessed at 2 weeks

5.4% sensitivity

Cavity depth associated
with sensitivity: teeth with
exposed pulps were X14
more likely to have
sensitivity



Restorations placed in deep cavities are
assoclated with more POS, therefore:

< Manage patient expectations If treatment involved
deep caries

< Avoid pulp exposure In vital, asymptomatic teeth,

< Sealing caries Into a cavity using bonded resin
composite Is an accepted technique or use
Biodentine to stimulate reparative dentine.



What | plan to talk about

Alternatives!



Are reinforced glass lonomers
an alternative to amalgam?

Not really, at present, because their

wear resistance isn't good enough and
they are soluble In dilute organic acids




...and, there Is now

some new positive

Information on GIC
In posterior teeth



J Adhes Dent = ISSN 1461-5185
he Journal of Adhesive Dentist
QUINTESSENCE All journals Latest isgga i

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 (GC) holds promise

BOUA" Forto File .

~
-

-




Differences from Fuji IX




TIP#11




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




HISTORY




HISTORY TODAY

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

erefore do not need a base tor
this reason

« Base only needed for therapeutic
reasons

_______ I a4t

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

E)IUIII IT\, VVIOUII INI IT" LUIIOTYUTIILTO Ul 11U 111IVIT HTHTTYO ULIUTIT VUITIPYUDILT 1ToIVIAluvllo. DI.VCIHILJY., LVLID.LLV. [ FI7 1 IL.



Trust your bonding agent to seal
the tubules!






| RESEARCH

The ultimate guide to restoration longevity in England The ultimate guide to restoration longevity in England

and Wales. Part 1: methodology and Wal.es. Zart 10: key findings from a ten million
_ restoration dataset
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Why direct-placement
restorations are king/queen!



Molar teeth:
patients over 60 years

\\'¢
S
\OQ

o
w

[ =1 surface amaigam

2 surface amalgam

Proportion Surviving
o

‘ | a—)1OD amalgam
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|| e—C o posite Resin
Glass-ionomer
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4 5 6 7 8 g 10 11
Time in years from Treatment to Extraction



Why crowning a back tooth Is a bad idea!

E Tooth substance lost
in crown preparation




Crowns are bad for the survival of teeth

The only crowns that most (thinking) dentists did
before COVID were replacements
of failed crowns

In the COVID era, given that failure of crowns will
be at the margins, there Is potential to patch
and repair without having to replace the crown



Jhats 10 s foravoidng postoperafive
SESIAVLY with posterior composites



