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ABSTRACT

Composite resin restorations have increased considerably in popularity and predictability, enabling the realization of a minimally invasive dental
treatment. However, to obtain the success of composite resin restorations, knowledge of adhesives and the use of the technique are required,
otherwise failure may appear quickly. The objective of the present work was to conduct a literature review on the clinical performance of
different types of composite resins and adhesive systems with regard to longevity. For this evaluation, some characteristics of the restorations
were immediately verified after they were completed and after a determined time. Characteristics such as postoperative sensitivity, color,
marginal integrity, secondary caries, texture, marginal adaptation, retention, displacement, marginal discoloration and anatomical shape had
their performances compared. The influence of different adhesive systems on the longevity of the restorations was also observed as a function
of its fundamental importance in the union between the tooth and the restorative material. It was concluded that most restorations performed
clinically acceptable when hybrid, nanoparticle or microhybrid composite resins and conventional adhesive systems were used.

Indexing terms: Clinical evolution. Composite resins. Dental restoration permanent.

RESUMO

As restauracdes de resinas compostas tém aumentado consideravelmente em popularidade e previsibilidade, possibilitando a realizacdo de um
tratamento odontolégico minimamente invasivo. No entanto, para se obter o sucesso das restauracdes de resina composta é necessario ter
conhecimento dos materiais adesivos e da técnica de utilizacdo, caso contrario os insucessos podem aparecer rapidamente. Assim, o objetivo
deste trabalho foi realizar uma revisdo de literatura sobre o desempenho clinico de diferentes tipos de resinas compostas e de sistemas adesivos
no que se refere a longevidade. Para essa avaliacao foram verificadas algumas caracteristicas das restauracées logo apos elas serem finalizadas
e depois de um determinado tempo. Caracteristicas como sensibilidade pds-operatéria, cor, integridade marginal, cérie secundaria, textura,
adaptacao marginal, retencao, deslocamento, descoloracdo marginal, forma anatémica, tiveram seus desempenhos comparados. A influéncia
dos varios sistemas adesivos na longevidade das restauracoes foi também observada em funcdo da sua fundamental importancia na uniao
entre o dente e o material restaurador. Concluiu-se que a maioria das restauracoes se apresentou clinicamente aceitavel, quando se usou
resinas compostas hibridas, nanoparticuladas ou microhibridas e sistema adesivo convencional.

Termos de indexacdo: Evolucdo clinica. Resinas compostas. Restauracao dentaria permanente.

INTRODUCTION of resins and adhesive restorative techniques and

an increase in the number of patients who seek

Composite resin restorations have increased
considerably in popularity and predictability, becoming
routine in dental practice’. Some reasons for this
development was the possibility of a minimally invasive
dental treatment, improvement in the development

aesthetic restoration to replace the amalgam? and in
that context, composite resin has been widely used
for this type of procedure, reaching a high-level of
restorations obtained because of their physical and
aesthetic properties. However, to achieve success
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with composite resin restorations, knowledge of the
restorative and adhesive materials and the use of
appropriate technique are required, otherwise failure
may occur quickly3.

Among the diverse classifications of resins, the
most widely used is the one that refers to the size of
the particles, which are divided into macroparticles,
hybrids, micro-hybrids, microparticles, nanoparticles,
and nanohybrids*. The macroparticle and microparticle
resins were only indicated for anterior teeth. However,
with the development of hybrid resins with improved
wear resistance’, there has been increased interest in
using this type of resin in posterior teeth®.

In this context, nanotechnology has allowed
the development of resins with excellent mechanical
and aesthetic properties related to good polishing and
less shrinkage®, and may be employed both in anterior
teeth as well as posterior teeth’. Thus, the microhybrid,
nanohybrid and nano particle composite resins are
considered universal in use and are also indicated for
the restoration of posterior teeth.

In addition to the knowledge on the
characteristics of the restorative resin material to be
used, the adhesion of composite resins to hard tissues
is of fundamental importance for the longevity of
restorations®. Adhesion occurs mainly by the formation
of a hybrid layer between the adhesive systems and
enamel and/or dentin®. The adhesive systems present
themselves differently and also act with different
adhesive strategies which can be acid conditioned
with adhesives with two or three application steps or
by the use of self- etching systems that incorporate a
one or two step application'®.

Although the insertion techniques and
performance of composite resins are increasingly
widespread among professionals, some authors
guestion what is the best resin for their restorations, ie,
which has the best clinical performance and longevity.
Some of the features taken into consideration for
the present evaluation are post-operative sensitivity,
recurrent decay, shade stability, marginal integrity,
anatomic form, marginal discoloration, surface texture,
retention, detachment and marginal adaptation of
restorations’'.

The aim of the present study was to determine
whether differences exist in the literature with regard
to longevity and maintenance of the characteristics
between the different types of composites, also taking
into account the adhesive systems employed.

Clinical evolution and composite resins

LITERATURE REVIEW AND DISCUSSION

Classification of composites

Developments in restorative procedures provided
by the advent of adhesive systems have changed
the landscape in dental practice. More conservative
procedures made possible by the possibility of bonding
the restorative material to the dental substrate and the
current search for aesthetic procedures also in posterior
teeth makes composite resin the material of choice in
many clinical situations'?. However, the use of this material
occurred only because of its improvement, which led to
improvements in their mechanical properties, making it
more resistant to masticatory forces®.

Among the diverse classifications of composite
resins, the most used is relative to the size of theis particles,
being divided into macroparticles, hybrids, microhybrids,
microparticles, nanoparticles and nanohybrids®.

The first composite resins were named
macroparticle resins because they had large charge
particles around 8 to 50 microns, usually quartz and were
activated chemically. Due to the size of the particles,
some drawbacks were presented such as enhanced wear
resulting in easy detachment of the particles, resulting
in high surface roughness and staining. For not having
appropriate mechanical properties, this group of resins
was intended only for anterior teeth>'3, however, due to
the evolution of materials, they are no longer used. In
order to decrease the surface roughness, microparticle
resins were developed, having particles ranging from
0.01 pym to 0.04 pym, presenting smaller and greater
shade stability and marginal staining, or very smooth
and translucent and are indicated for anterior teeth and
reproduce the enamel™ well possessing properties such
as resistance to wear and inferior flexion when compared
with other resins (Table 1).

Hybrid resins have two types of charged particles
(silica and glass particles), with sizes ranging from 0.6 to
2 pm, which enabled an improvement in the physical
properties of the material with high wear resistance
and good texture. The association of the microparticle
resins (suitable for anterior teeth) to the hybrid resin
has spurred the microhybrid resins, providing a more
aesthetic and resistant material than the previous ones
(Table 1). Microhybrids can be considered a subdivision
of hybrid and have translucency, allowing proper
polishing for reproducing enamel in the anterior teeth
as well as having a higher ratio between the load and
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matrix, which allowed an improvement in mechanical
properties, making them able to restore posterior
teeth'™. They also have different viscosities due to the
varying amount of load, and as examples, there are the
flow and condensable resins'® (Table 1).
Nanotechnology allowed the production
of resins with excellent polishing and mechanical
properties and lower shrinkage'” that have particles of
5 to 20 nm in size, providing good polishing, surface
smoothness and gloss retention and high resistance to
abrasion. The inorganic loading with silica and zirconia
leads to a similar performance to microhybrid resins in
relation to the mechanical properties on posterior teeth,
similar to the microparticle resins regarding aesthetics

in the anterior teeth'®. In addition to the nanoparticle
resins, there are also resins composed of nanohybrids
that incorporate nanoparticles in the microhybrid resins
and are considered universal since they have properties
suitable for both the anterior teeth as well as the
posterior teeth, due to the mechanical and aesthetic
properties they present' (Table 1). In general, composite
resins with microhybrid, nanohybrid and nanoparticles
are mainly used?®.

Longevity of restorations in composite resin

Based on the characteristics and properties provided
by the composite resins, it is possible to choose the ideal
material for each type of situation. However, for a restoration

Table 1. Current classification of the composites according to the particle size, characteristics and indications.

Composite resins Particles size

Characteristics Indications

Hybrid 0.6-2 um
Microhybrid 0.04-1.0 ym
Microparticle 0.01-0.04 ym
Nano particle 20 nm

Nano hybrid Fine glass particles

High resistance to wear, good

texture Anterior and posterior teeth

Translucency, good mechanical

properties Anterior and posterior teeth

Marginal staining, greater
translucency and smoothness,
less color stability

Anterior teeth

Excellent polishing,
smoothness and shine

. Anterior and posterior teeth
retention

Excellent mechanical and

aesthetic properties Anterior and posterior teeth

to be considered satisfactory, it is necessary in addition to
understanding the material properties to become familiar
with the techniques of cavity preparation, respecting the
protocols of the materials used and then obtain the clinical
success of the restorations'.

Regarding the longevity of composite resin
restorations, there is still no clear understanding of the
clinical factors that can influence the performance of the
restorations. Additionally, some patient-related factors are
those that most influence in the long run, such as diet, oral
hygiene, parafunctional habits and occlusion. Some clinical
trials were performed to evaluate the longevity of composite
resin restorations and showed great limitations due to the
reduction in the number of patients in each call for re-
evaluation?'. In these studies, Class |, Il, Il and V restorations
were carried out with composite resin of several trademarks,
mostly microhybrid. The restorations were deemed valid or
with practical and aesthetic clinical success since they were
not repaired or replaced during the study period®. The
results showed variations of repairs or replacements of one

322

RGO, Rev Gauch Odontol, Porto Alegre, v.64, n.3, p. 320-326, jul./set., 2016

to five years according to each case, mostly between two
and three years.

Success and clinical failure of the restorations must
be evaluated according to the modified Ryge criteria?*, which
are defined by the parameters of evaluation of marginal
adaptation, anatomic form, surface roughness, proximal and
occlusal contacts, postoperative sensitivity, and the presence
of secondary caries in resin restorations. In addition to the
Ryge criteria, it was used photographs and plaster replicas?
and it was used as evaluation criteria, the modified rules of
the US Public Health Service (USPHS)?.

The modified USPHS system has been widely
used in clinical trials and their evaluation criteria show
very reliable results. In 2014, it was conducted®® a
randomized controlled trial to evaluate the performance
over a period of a year of two direct composite resins
in posterior teeth using the modified USPHS system.

The results of this evaluation showed that most of
the failures were associated with the marginal fit and

integrity of the material.



Another study?” evaluated the longevity of
conventional composed resins during a period of 27 years
in posterior restorations (Class Il), and the evaluation criteria
were also performed by the modified USPHS system. In
a total of 30 participants, postoperative sensitivity was
observed in 5 patients. The overall success rate of the
restorations was 56.5%, with an annual failure rate of 1.6%.
The study showed that the main reason for the failure of
the restorations was the development of secondary caries,
followed by occlusal wear and fracture of the material.
However, the study concluded that conventional composite
resins had an acceptable success rate during the 27-year
evaluation period.

Due to the variety of resin composites on the
market, many comparisons were made between them. A
recent systematic review of the literature, which included
clinical trials with evaluation of at least two years of longevity
showed that secondary caries was common in most studies
and that the resin restorations for Class lll cavities succeeded
95% and Class IV 90%, being the dental fracture of Class
IV restorations the main reason of failure. Regarding the
comparison of the types of resin, the hybrid composite resin
demonstrated a better performance in that systematic review
when compared to the other composites'?.

In evaluating the longevity of restorations with resin,
it was essential to consider the characteristics that affect the
clinical outcomes, especially the properties of the restorative
material, since in those studies, the recommendations of
the manufacturer were followed most of the time?®, It was
found that the use or not of a flowable adhesive between
the system and the resin did not affect the survival rate of
the restorations?®. The reasons for failure were defects in the
margin of adaptation, secondary caries, fracture and surface
finish degradation. In 2006, it was reported a 9% rate of
compactable composite fractures within three years of their
study®®, while another study valuated four compactable
composites for a year, reporting fracture in the marginal
ridge in 1% of the restorations made of the same resin
(Filtek Supreme)®'. It was found an increased risk of fracture
in large Class Il restorations since 25% of the restorations
with Solitaire resin showed fractures in the marginal ridges?.
Fractures on the crests were justified by inadequate healing
in the deeper areas of the restorations?.

Also in this topic, the clinical performance of
the Universal adhesive system used in the conventional
mode and self-adhesive mode was tested in non-cervical
carious lesion restorations®> compared to the three step
conventional adhesive system (Scotchbond), considered
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the gold standard adhesive system in the literature.
The composite resin restorations were evaluated in the
periods of 6,12 and 24 months in relation to the marginal
adaptation, marginal discoloration, presence of secondary
caries and sensitivity to cold by the modified USPHS criteria.
Over time, lower clinical performance of all materials tested
in the marginal adaptation and discoloration was noted.
However, the Universal system when using conventional or
self-etching adhesives presented better results and better
clinical performance than the Sotchbond?®?.

Another factor that should be considered in
evaluating the longevity of composite resin restorations is the
presence of secondary caries and marginal leakage caused
by bacteria passing through the interface tooth/restoration.
The amount of enamel in the cervical wall interferes with the
sealing because if there is less enamel, the adhesion process
is most affected. This is confirmed in the study, which only
observed a restoration with secondary caries in a tooth, in
which the end was in the dentin after two years?®. However,
the two restorations that failed in the study by Poon?* were
presented by secondary caries in the proximal region, being
an area of difficult cleaning. The study of Lawson®, when
the restorations close to the cervical region were performed
with the Universal system before insertion of the composite
resin, a lower rate of marginal discoloration and bacterial
infiltration were observed.

In relation to the retention rate and displacement
of restorations, studies were done comparing different
types of adhesive systems. It was compared the fourth
and fifth generation of adhesives and found satisfactory
performance in Class | and Il cavities®®. For self-etched
adhesives, it was found that when using four layers instead
of two, the successful retention of Class V restorations
greatly increased®. In another study??, three self-etching
and one monolithic conventional (control) adhesives
were evaluated, it was found that only the One-Step Plus
(conventional) gave a good marginal fit, and the iBond (self-
etching) had a poor performance. The performance of self-
etching adhesive systems could have been worse due to the
presence of high concentrations of ethanol and water in
their composition, which compromises the polymerization
of monomers into the demineralized dental substrate®.

In the studies by Demirci®*, restorations made with
microparticle resins with a single bottle of water-based and
alcohol adhesive (Single Bond) and a conventional adhesive
with a single acetone based bottle (Prime and Bond NT)
showed that color-related problems were found in 3.6% of
the restorations in all groups, demonstrating similar results
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for different types of resins. Another study® evaluated for
three years, four compactable composite resins in Class |
and Il posterior teeth and compared to a hybrid resin. The
hybrid resin (TPH Spectrum) showed 50% discoloration
of the restorations, which was not verified with those
made with Surefill and Filtek P60. It was observed® in
the restorations with single step adhesive (Adper Prompt
L-Pop) and nanoparticle resin (Filtek Supreme), a significant
marginal discoloration in the sixth month evaluation that
did increase in the fifteen month evaluation. A relevant
change in the color due to the composition of each resin
also depends on each manufacturer. The microparticle
resins alter the color more than the hybrids due to the large
amount of organic matrix as well as the macroparticle
resins by the weak bond between the organic matrix and
the inorganic load by the silane, and hybrid resins have
better clinical performance’=>.

A very important factor for the longevity of the
restoration is also the finish and final polish. A study was
able to detect distinct areas of surface roughness and
slight discoloration, and small surface defects appeared
to have been caused by dental instruments for finishing
and polishing of restorations, but the results were
assessed as satisfactory?. In terms of surface texture and
marginal discoloration, two compactable resins exhibited
similar behavior. This finding has been attributed to the
fact that both resins have a similar load size?, However,
the compactible hybrid resins, because they have more
amounts of inorganic charge, present inferior polishing
and finishing?.

With regards to the insertion technique, it is
suggested that the resins are placed in oblique incremental
layers, because it reduces the effect of polymerization
shrinkage stress in the adhesive interface, thereby reducing
the chances of sensitivity caused by intercuspal voltage?*.
Wilson et al.?" obtained 100% absence of sensitivity using
a composite resin associated with a self-etching adhesive,
used incrementally.
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