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Dear Readers,

The clinical longevity of tooth-coloured
restorations, whether direct or indirect, using
composites and ceramics, greatly depends on the
quality and stability of their marginal adaptation.
In this issue, two interesting studies’'> bring this
subject and lead us to an exciting discussion.

Poor marginal adaptation of direct and indirect
restorations exposes the dentin pulp complex to
the oral environment, rendering the restorations
susceptible to microleakage and plaque retention.
This infiltration can lead to recurrent caries,
postoperative sensitivity, pathologic pulpal changes,
and restoration failures?.

Resin composites have been widely used in direct
restorative procedures due to their good esthetics and
ability to adhere to tooth structure using adhesive.
Despite the development of the resin composites,
the conversion of the resin composite monomers
into a polymer network is accompanied by a bulk
contraction leading to 1.67%-5.68% volumetric
polymerization shrinkage®. When shrinkage stress
exceeds the bond strength of the adhesive interface
or the tooth’s cohesive strength, the interfacial
quality of the restoration is damaged, generating
gap formation (10-15 pm)®. Considered as most
responsible for the poor adaptation of composite
restorations, the polymerization shrinkage is an
inherent characteristic of the composites and
directly associated to their composition?s.

To reduce the effects of polymerization
shrinkage and the internal/ marginal gap formation,
modifications in material composition have been
suggested modifications in material composition
(modified methacrylate organic matrixes’*” and
higher photoinitiator concentrations?, for example)
as well in restoration techniques?®. The latter
includes C-factor control, incremental filling,
modulation of the irradiance used for photocuring
the composite, use of preheated composite
resin, and applying flowable composite resin as a
|iner10,12,18'

In this context and considering the promising
results” regarding the volumetric shrinkage in
methacrylate organic matrixes modified with
polyhedral oligomeric silsesquioxane (POSS), Correa
Netto, et al.” (2015) evaluated the marginal integrity
of restorations produced with a model composite
based on POSS. To produce the model composite,
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25 wt.% of UDMA from the methacrylate organic
matrix was replaced by POSS (P25). Surprisingly,
the authors observed that the methacrylate organic
matrix modified by the addition of 25 wt.% of POSS
did not improve the marginal integrity of class I
restorations. In addition, this model composite
presented the highest volumetric polymerization
shrinkage and polymerization shrinkage stress,
thus reinforcing the need for future studies on the
influence of other types of POSS molecules on the
marginal adaptation and polymerization shrinkage.

The potential occurrence of adhesive or cohesive
failures resulted from shrinkage stress is directly
related to increasing cavity size and depth®. In
large cavities, the use of indirect porcelain or resin
composite restorations is a reliable alternative for
reducing the adverse effects of bulk polymerization
contraction of composites, resulting in lower risk
of poor restoration adaptation as the volume
of composite resin is strictly restricted to the
cementing gap®. Apart from the problems previously
mentioned for direct restorations, an insufficient
adaptation of the indirect restorations also results
in cement solubility, which may lead to more plaque
accumulation, microleakage, secondary caries, and
periodontal disease®.

The advent of computer-aided design/computer-
aided manufacturing (CAD/CAM) techniques
revolutionized the indirect restorations over
reduced material use and waste, digital data
capture and computer-aided prosthesis design
and manufacturing'®. This process is recognized to
reduce the risk of human error and the inaccuracy
inherent in different restoration materials using
controlled materials of industrial manufacturing,
virtually free of imperfections and porosities. The
larger the marginal gap, the earlier will be the rate
of cement dissolution. While the ideal marginal
gap range of cemented restorations should be
25-40 um, it is rarely reached clinically. For CAD/
CAM generated restorations, the approximate
acceptable marginal gap discrepancies are less than
90 pmttié, The marginal and internal adaptation
of CAD/CAM restorations is influenced by several
factors such as fabrication stage, number of units
in substructure, tooth location, tooth preparation
design, material stiffness, type and thickness of
the luting cement, type of CAM system, impression
techniques, and CAD/CAM software versions/
parameter settings*13-15,



Based on the results of a recent study by
Ng, et al.** (2014) that showed better marginal
adaptation of complete crowns manufactured by
intraoral scanning (digital impression) compared
with crowns obtained by conventional techniques,
Shim, et al.'®> (2015) evaluated marginal and
internal adaptation of restorations fabricated with
different versions of the CAD/CAM software and the
effect of different parameter settings. The authors
concluded that compared to the CEREC version 3.8,
the CEREC version 4.2 produced better fit of crown
restorations, particularly in the axial wall and in the
inner margin. The spacer parameter, specially set
at 80 ym, was more accurately represented in the
version 4.2 of the software than in the version 3.8.
Conversely, the outer margin was not affected by
the variables. Despite the promising results from
the studies of Ng, et al.** (2014) and Shim, et
al.*> (2015) there is paucity of information in the
literature comparing the marginal gaps of CAD/CAM
restorations made from conventional and digital
impressions and with different versions of software
and parameter settings.

The success of direct and indirect restorations
depends on several factors; one of the most important
is the marginal adaptation as demonstrated here
by the studies of Correa Netto, et al.” (2015) and
Shim, et al.**(2015). The major clinical challenge
is the lack of longitudinal studies in vivo on new
direct and indirect restorative materials and
restorative techniques since they are in constant
development and improvement. However, the
clinician should know essentially how to indicate
the correct restorative procedure, whether direct or
indirect, always aiming at the preservation of tooth
structure. In view of this statement, the clinician
should continuously update scientifically to choose
a direct or indirect material with properties aiming
an accurate marginal adaptation to better predict
the longevity of the restorations.
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