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Clinical Evaluation of Silorane-based Resin Composites in
the Posterior Teeth: An 18 Months Follow-up Study

Mohammed Almuhaiza

ABSTRACT

The silorane-based resin composites have low polymerization
shrinkage and stress, good stability in aqueous environments
and insolubility in biological fluid stimulants compared with
conventional dimethacrylate based composites. The aim
of this study was to clinically evaluate the performance of
silorane-based resin over a period of 18 months. The study
was conducted in ten posterior restorations performed with
silorane. Clinical evaluations were done periodically to evaluate
the success of the restorations using predefined criteria. Eight
out of ten restorations fulfilled all criteria up to 18 months. Two
restorations had marginal chipping of the composite material.
From this short-term clinical study, it can be concluded that
siloranes can be used as an alternative to other posterior
restorative composites. Further research over longer periods
with larger samples are required to substantiate the current
observations.
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INTRODUCTION

The quest for tooth-colored dental restorations have
undergone tremendous development in the past and
the modern composite resins has led to remarkable
improvements in terms of optical properties, biocom-
patibility, physical strength, wear resistance and stability."
Siloranes, a new category of tooth colored restorative
material has been recently introduced to overcome the
problems related to polymerization shrinkage of the
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composite resin restorations.” Silorane composites have
chemical and mechanical properties comparable to
traditional methacrylate composites, with some improved
properties including decreased leachability, better
dimensional stability, and greater hydrophobicity.>* The
silorane matrix is formed by the cationic ring-opening
polymerization of the silorane monomers in contrast to
linear chain reaction of methacrylate, which crosslink via
radicals. This change has resulted in significant reduction
in the polymerization shrinkage to less than 1.0% of the
total volumetric shrinkage, in comparison to 2.0 to 3.5%
for methacrylate-based resin composites.”

Studies done so far demonstrated that silorane resins
have decreased shrinkage cuspal deformation and
contraction stress, variable marginal leakage, increased
hydrophobicity, low toxicity, stability in oral fluids and
similar photo polymerization efficiency compared to
methacrylate composites.®” Most of the studies are done
in in vitro conditions. Only limited studies are available
evaluating the clinical performance of silorane.>'° Hence,
the present study is done to evaluate the performance of
the silorane restoration in posterior teeth.

MATERIALS AND METHODS

The study was approved by the institutional review
board. An informed consent was obtained from all the
patients. Ten patients were enrolled in the study. Cavities
were prepared using diamond burs with no intentional
bevels on enamel cavosurface margins (Figs 1A to D).
The restorations were placed as per the recommendations
by the manufacturer. All restorations were done using
Filtek Silorane Restorative System (Filtek P90 + P90
System Adhesive, 3M ESPE AG, ESPE Platz, 82229 Seefeld,
Germany).

Clinical evaluation of the restorations were done on
0 day, 6 and 18 months. The following parameters were
evaluated: Color match, retention, marginal adaptation,
anatomic form, surface roughness, marginal staining
and secondary caries. Two clinicians evaluated the
restorations blindly at each recall using modified criteria
for evaluation of restorations (Table1).!! Standardized
clinical photographs and bitewing radiographs were also
obtained to help the evaluation process.
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Figs 1A to D: (A) The caries on the molar, (B) cavity preparation,
(C) bite wing X-rays, and (D) the restoration after 18 months

Table 1: Modified criteria used to evaluate the clinical success of the restoration

Color match +++ Restoration matches adjacent tooth structure in color and translucency.
++ Mismatch is within an acceptable range of tooth color and translucency.
+ Mismatch is outside the acceptable range.
Retention +++ Full retention.
++ Partial retention.
+ Restoration is lost.
Marginal adaptation ~ +++ Restoration closely adapted to the tooth. No crevice visible. No explorer catch at the margins,
or there was a catch in one direction.
++ Explorer catches. No visible evidence of a crevice into which the explorer could penetrate. No
dentin or base visible.
+ Explorer penetrates into a crevice that is of a depth that exposes dentin or base.
Anatomical form +++ Restorations continuous with existing anatomic form.
++ Restorations discontinuous with existing anatomic form but missing material not sufficient to
expose dentin base.
+ Sufficient material lost to expose dentin or base.
Surface roughness +++ Surface of restoration is smooth.
++ Surface of restoration is slightly rough or pitted
+ Surface is fractured or flaking.
Marginal staining +++ No staining along cavosurface margin.
++ <50% of cavosurface affected by stain (removable, usually localized).
+ >50% of cavosurface affected by stain.
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Table 2: Clinical observations in the study group

Case Case Case  Case Case Case Case Case Case Case
Criteria # 1 #2 #3 #4 #5 #6 #7 #8 #9 #10
Color match 0 day +++ +++ +++ +++ +++ +++ +++ +4++ +++ +4++
6 months +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
18 months +++ ++ +++ +++ ++ +++ +++ ++ +++ +++
Retention 0 day +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
6 months +++ ++ +++ ++ +++ +++ +++ ++ +++ +++
18 months +++ ++ +++ +++ +++ +++ +++ ++ +++ +++
Marginal 0 day +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
adaptation 6 months +++ + +++ +++ +++ +++ +++ + +++ +++
18 months +++ + +++ +4++ +++ +++ +++ + +++ +++
Anatomical 0 day +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
form 6 months +4++ +++ +++ +++ +4++ +++ +++ +++ +++ +++
18 months +++ ++ +++ +++ +++ +++ +++ ++ +++ +++
Surface 0 day +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
roughness 6 months +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
18 months +++ +++ ++ +++ +++ +++ ++ +++ +++ ++
Marginal 0 day +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
staining 6 months +++ ++ +++ +++ +++ +++ +++ ++ +++ +++
18 months +++ ++ +++ ++ +++ ++ +++ ++ +++ ++
RESULTS including decreased leachability, better dimensional

A total of 10 restorations were followed up to 18 months.
Out of 10 restorations 8 fulfilled all the criteria up to
18 months, 2 of them showed cracks at the margins of the
restorations. All the parameters evaluated are depicted
in Table 2 (Fig. 1). Qualitative analysis showed a success
rate of 80%. Only 2 restorations showed marginal cracks.
However, other properties were fulfilled.

DISCUSSION

Resin composite technology has undergone major
developments over the last two decades. Polymerization
shrinkage of resin composites plays a major role in the
clinical survival of direct restorations due to the transfer
of stresses to the adhesive interface. The major advantages
of silorane composites are the low polymerization
shrinkage, lower microleakage, improved marginal
adaptation and reduced cuspal deflection. During the
18 months follow-up of the restorations, the performance
was satisfactory according to the modified clinical criteria
used.!* In this study no comparison is made with
another material. Since it is not easy to control the cavity
preparation and restorations in a standardized manner in
clinical cases, it is not desirable to use a control group.14

Defective marginal adaptation and presence of secon-
dary caries are predictors of the failure of posterior resin
based composites and the reason for the replacement
of the restoration.”” Silorane composites have chemical
and mechanical properties comparable to traditional
methacrylate composites, with some improved properties

stability, and greater hydrophobicity.'®!

Marginal adaptation, which depends on polymeri-
zation shrinkage and resulting stress, should be assessed
at baseline because both shrinkage and resulting stress
take place during the placement of the restoration.'®
Other clinical factors, such as wear and the integrity
of the adhesive interface, may have induced changes in
marginal adaptation over 18 months. Siloranes are inhe-
rently hydrophobic and are a combination of siloxane and
oxirane chemical moieties on each monomeric unit, where
the siloxane provides a hydrophobic and chemically stable
backbone, and the oxirane provides reactive groups that
allow polymerization.? The distinctive feature of siloranes
is the ring-opening polymerization reaction of the oxirane
moeity, which inherently leads to less polymerization
shrinkage than the well-known polymerization reaction
of methacrylates.

From this clinical study it can be concluded that
siloranes can be used as a better alternative to other tooth
colored posterior restorative material. Further research
over longer periods are required to substantiate the
current observations.
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