Case Report

Use of flowable composite as intermediary layer
in non-carious cervical lesions restored with
composite resin: 48-month follow-up

Avaliacao clinica de uma resina flow como uma camada
intermediaria em restauracdes de lesdes cervicais nao cariosas:

48 meses

Abstract

Purpose: In this case report, the clinical performance of a microhybrid resin composite placed
with or without a flowable resin composite was compared, over a 48-month period.

Case description: The patient of this case report presented 2 pairs of equivalent cervical
abfraction lesions, under occlusion. Four restorations were placed in teeth 34, 35, 44 and
45. The restorations were divided into groups (Single Bond + Filtek-Flow + Filtek Z250 or
Single Bond + Filtek Z250) and the materials were applied according to the manufactures
instructions. Two previously calibrated operators placed the restorations and two other
independent examiners evaluated the restorations at baseline and after 48 months, according
to the USPHS criteria and modified criteria for color match.

Conclusion: After 48 months of evaluation the lesions restored with Filtek-Flow as a liner under
Fillek Z250 did not show better clinical performance than the restorations without Filtek-Flow.
All restorations showed a trend toward dark yellowing after 48 months.
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Resumo

Obijetivo: Este relato de caso compara o desempenho clinico apds 48 meses de restauracoes
de lesdes cervicais ndo cariosas com uma resina composta microhibrida associada ou néo a
uma camada de resina flow como um agente intermedidrio.

Descricdo do caso: O paciente do presente caso apresentava 2 pares de lesdes cervicais
ndo cariosas ocasionadas por abfracdo sob oclusdo. Nos elementos dentdrios 35 e 44 as
restauracdes foram feitas com Single Bond + Filtek-Flow + Filtek Z250 e nos elementos
45 e 34 com Single Bond + Filtek Z250, sendo os materiais empregados de acordo com
as recomendacées do fabricante. Dois operadores previamente calibrados colocaram as
restauracdes e dois outros examinadores avaliaram as restauragées no perfodo imediato
(baseline) e apds 48 meses, de acordo os critérios USPHS modificado para o critério cor.

Conclusdo: Apés 48 meses as lesdes restauradas com a resina flow como uma camada
intermedidria ndo demonstraram melhor desempenho clinico em relacéo as restauracdes sem
a resina flow. Todos os grupos apresentaram uma tendéncia & descoloragéo apés 48 meses
de acompanhamento clinico.

Palavras-chaves: Avaliacéo clinica; sistemas adesivos; resina composta; resina flow
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Introduction

Hard tissue loss of non-carious origin in the cervical region
is a very common clinical condition, and its prevalence and
severity increases with increasing age (1). According to De
Munck et al. (2), non-carious cervical lesions are preferred
for evaluating adhesive systems due to several factors,
such as: 1) cervical lesions are completely expulsive and
therefore, loss the of restoration can only be caused by a
bond failure; 2) they always present margins in enamel and
dentin; 3) as they are more common on the vestibular face
of anterior and pre-molar teeth, they provide easy access
for all restorative procedures and assessment procedures;
4) previous preparation of the restoration is minimum and/
or dispensable, and relatively easy to perform, thus reducing
the operator-related variables; 5) their prevalence is high,
and generally several lesions are found in one patient, thus
facilitating patient selection and development of the study
design; and 6) despite the variability of cavity configuration
factors and the consequent result, i.e., generation of
excessive stresses at the bond interface, the properties of
the materials used for restoration seem to be less important
than the bonding procedure itself (3,4).

Furthermore, non-carious cervical lesions present dentin
with a high degree of sclerosis, as well as high mineral
content when compared with intact or caries- affected dentin.
Hybrid layer formation in a region of sclerotic dentin, such
as in a cervical lesion is difficult because this substrate does
not favor the formation of a lasting bond (5).

The performance of several adhesive systems has been tested
and the retention rate of conventional systems was clearly
superior to that of previous generations of systems (2,6).
However, the retention rate of conventional systems varies
significantly over a period from 1 to 3 years (6). The
material used for the restorative procedure has been partly
responsible for premature failures. A clinical study with
previous generations of adhesive systems has shown that
retention of restorations in non-carious cervical lesions
was not influenced by the modulus of elasticity of the resin
composite (7).

The theory behind this concept is that: when a material has
a high modulus of elasticity, it is considered inflexible when
the tooth structure is deformed under the action of loads
and therefore, it is capable of being displaced more easily
from the cavity. On the other hand, a material with a low
modulus of elasticity is capable of flexing/bending with the
tooth structure under the action of loads, and consequently,
the restoration can remain in position (3,7).

It has been proposed that microparticle composites show
better performance in comparison with hybrid composites
in abfraction defects due to the lower modulus of elasticity
microparticle resins have (1,7). Based on this hypothesis,
flowable composites that also present a low modulus of
elasticity could minimize the development of stresses during
function (8).

Generally, the flowable composites present reduced
mechanical properties, such as the modulus of elasticity,
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due to the smaller number of load particles disposed in the
organic matrix (9). Consequently, some researchers have
proposed the use of this material between the cavity walls
and the final restoration, in order to absorb the stresses
generated during polymerization shrinkage of the latter,
usually performed with a material that has a high modulus
of elasticity.

According to the above description, Unterbrink and
Liebenberg (10) recommended the use of a thin radiopaque
layer of flow resin on the adhesive to provide better sealing of
the cavity margins. However, laboratory and clinical studies
with the aim of evaluating the use of flowable composite
resin as an intermediate layer between the final restorative
materials have shown controversial results (8).

Thus, the aim of this case report is to describe the performance
of resin composite restorations in non-carious cervical
lesions either a using flowable composite resin, or not, as
an intermediate layer over a period of 48 months.

Description of the Case

The patient, a 50-year old man, sought treatment due to
the existence of non-carious cervical lesions in all the
mandibular pre-molars that were causing him esthetic
discomfort, as may be seen in Figure 1. The patient did not
present a condition of hypersensitivity in any of these teeth,
did show a good condition of oral hygiene, confirmed by
the absence of carious lesions, existent restorations in good
condition and good periodontal health.

The cervical lesions in teeth 34, 35, 44 and 45 showed
significant loss of enamel and dentin, indicating an initial
diagnosis of abfraction associated with wear caused by
excessive tooth brushing. The degree of dentinal sclerosis
in all the pre-molars was classified as type 3, which means
teeth with moderate amounts of dentinal sclerosis according
to Swift Jr et al. (11).

Fig. 1. Vestibular view of two cervical lesions of non-carious
origin (34 and 35) diagnosed as resulting from an abfraction
associated with abrasion. Note the lack of enamel at the cervical
margin and degree of sclerosis grade 3.
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The restorative proposal was to perform restorations of teeth
35 and 44 with the use of flowable composite resin as an
intermediate layer (Single Bond + Filtek Flow + Filtek Z250)
and of teeth 45 and 34 without the use of flowable composite
resin as a layer between the adhesive and microhybrid resin
(Single Bond + Filtek Z250).

Restorative Procedure

The restorative procedures were as follows: anesthesia,
cleaning with pumice stone and water with a rubber cup,
followed by rinsing and drying; selection of the Filtek Z-250
microhybrid resin shade by means of the color scale provided
by the manufacturer; all restorations were performed under
absolute isolation. No additional retention or bevel was made.
All materials used in the restorative procedures were applied
in accordance with the manufacturer’s recommendations.
Restorations without Filtek-Flow: In teeth 44 and 36, the
Single Bond adhesive system was applied in the following
way: a — acid etching (15s); b — washing (155s); ¢ — drying
with an air stream (30s); d — re-wetting dentin with water
(humid technique); e — a layer of adhesive was applied
(10s) by rubbing on the surface; f— air stream at a distance
(20s); g — application of another layer of adhesive by
rubbing (10s); h — air stream at a distance (20s); i — light
activation for 10s with a VIP appliance at 600mW/cm?
(Bisco, Schaumburg, IL, USA). The lesions were filled with
Filtek Z-250 in increments (+3 increments). Each increment
was light polymerized with the VIP halogen light appliance
at 600 mW/cm? (Bisco, Schaumburg, IL, USA) for 40s.
Restorations with Filtek-Flow: Teeth 34 and 45 were
restored in a similar manner to teeth 44 and 35, with the
exception that the FilteK-Flowable composite resin was
used. After the adhesive was light activated, a thin layer of
Filtek-Flowable composite resin (+1.5 mm) was inserted and
light polymerized for 40s.
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The restorations were finished and polished with diamond
burs 1190F and 2135F (KG Sorensen, Barueri, SP, Brazil)
with the aid of a spatula to protect the marginal gingiva
(Fig. 2) and Sof-Lex Pop-On abrasive discs (3M ESPE, St.
Paul, MN, USA).

The patient was followed-up periodically, after 1 week,
18, 36 and 48 months (Fig. 3) and all the restorations
were clinically evaluated in accordance with the USPHS
criteria (United States Public Health Service — U.S. Public
Health Service) (12) modified for the color criterion. The
following criteria were assessed: retention, anatomic shape,
marginal discoloration, marginal desadaptation, secondary
caries and post-operative sensitivity. The criterion for
color combination used was that of Reusens et al. (13).

Fig. 2. Vestibular view of restoration of teeth 34 (restored with
Single Bond + Filtek 2250, without Filtek-Flowable composite)
and 35 (restored with Single Bond + Filtek 2250, with the use
of Filtek-Flow as an intermediate layer). Note care taken when
removing excesses in the cervical margin of the restoration.

Fig. 3. Vestibular view of restoration
ofteeth 34 and 35 after 1 week (A),
18 months (B), 36 months (C) and
48 months (D). Note that after 18
months (D), there is a clear marginal
discrepancy at enamel margin.
After 36 and 48 months (C and D),
restorations show loss of surface
texture and after 48 months, loss
of retention of the restoration of
tooth 35 (restored with Single Bond
+ Filtek Z250, using Filtek-Flow as
an intfermediate layer).



In this criterion, the authors reclassified Score A of the
USPHS system as Al and A2. Traditionally, criterion A
indicates that the restoration shows to be the same color
as the tooth, and if there are differences in the color
match and translucence between the restoration and the
tooth, it is clinically acceptable. Reusens et al. (13)
proposed the score of: Al in which the restoration has an
excellent color match to the point of not being perceptible,
and A2 when the color match is good, but the difference with
regard to the color between the tooth and the restoration is
clinically perceptible.

Resulis

Up to 36 months of evaluation, there was no loss of
retention, recurrent caries and loss of anatomic shape. After
18 months, the restorations began to present lack of marginal
adaptation classified as “B”. The patient did not indicate
any spontaneous tooth sensitivity or sensitivity to an air
stream.

All restorations showed a tendency to body discoloration,
such as a type of yellowing, as from the period of 24 months
(score A2). After 48 months, the restoration of tooth 35 was
lost.

Discussion

Non-carious cervical lesions are considered the model
for clinical evaluation of adhesive systems, in accordance
with the recommendation of the ADA (6). To obtain partial
approval from the ADA, the adhesive systems need to present
less than 5% of marginal discoloration after six months, and
no loss of any restoration. Whereas to obtain final approval,
the failure by loss of the restoration must not attain 10%
after 18 months and less than 10% of the restorations may
show marginal discolorations. The results of this clinical
evaluation indicate that both groups tested would receive
the seal of full approval.

One of the most important factors in the retention of non-
carious cervical lesions is the bond to the cavity walls, since
this type of cavity does not present any type of mechanical
retention of the bond, it is provided exclusively by the
adhesive system. Although a series of other factors may
directly influence the retention of Class V restorations, such
as: occlusion; degree of dentinal sclerosis; and patient’s
age (1,6), correct diagnosis is the most essential factor.

It is well known that etiology of non-carious cervical lesions
is of a multifactorial nature (1). Patients with a history of
bruxism or clinical evidence of other forms of traumatic
occlusion usually generate high occlusal stress on these
teeth. This creates an increase in flexure in the cervical
region due to the high occlusal stress that may result in the
restoration falling out.

An alternative used to maximize retention rate of Class
V restorations is using a material with a low modulus of
elasticity. These materials can serve as type of cushion,
because they are flexible enough to resist the stresses
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generated by polymerization shrinkage and facilitate the
dissipation of these stresses produced by thermal variations,
water sorption and occlusal load on the interface.

Some studies have shown an improvement in the performance
of resin composite restorations when an additional layer
of an intermediate material was placed between the resin
composite and dentin substrate. Better dissipation of
polymerization stresses (14), lower microleakage (14) and
improved marginal adaptation (7) have been recorded.

As mentioned in the introduction, flowable composite
resins have a low modulus of elasticity (8) and thus they
may be used in cavities that undergo dental flexion (1).
In addition, the flow capacity of this material becomes a
desirable property due to good wetting, thus promoting
better adaptation of the restorative material to the cavity
walls.

However the nomenclature “flowable composite resin”
is used for materials of very different characteristics (8).
Flowable composite resins are more fluid materials, and this
decrease in viscosity is always attributed to the reduction
in the volume of inorganic material. In reality, the increase
in fluidity may be achieved by modifying the monomer
composition of the material, not necessarily indicating a
reduction in the modulus of elasticity of the material (8).
Nevertheless, recent findings have concluded that the use
of a flowable composite resin as an intermediate layer did
not increase the retention rate of class V restorations after
12 and 24 months (15), indicating that other factors may be
associated, irrespective of the presence of an intermediate
layer absorbing stresses, to evaluate the retention rate of
class V restorations.

Some studies have proposed the use of flowable composite
resin as the only material to restore non-carious cervical
lesions (9). However, this technique has some disadvantages:
1) flowable composite resin present reduced mechanical
properties when compared with microparticle and
microhybrid resins (9); 2) lower availability of shades to
match the tooth structure (8); microparticle and microhybrid
resins offer a variety of shades to restore dental elements
providing an excellent esthetic results; 3) it is more difficult
to perform the sculpture of the restorations with flowable
composite resins (9); 4); the high organic content of the
flowable composite resins allow higher water sorption and
greater discoloration over time, as has been shown for the
microparticle resins that have a higher organic content than
the microhybrid resins (13,15).

Whereas in comparison with Adper Single Bond, the 48-
month findings of the present case only confirm the good
results of this material in recent systematic review of
literature (6)

It was concluded that: the use of Filtek-Flow as an
intermediate layer did not improve clinical performance
in comparison with restorations in which Filtek-Flowable
composite resin was not used, after 48 months of clinical
evaluation in non-carious cervical lesions. In the clinical
case presented, the restoration that was lost was lined with
the flowable composite resin.
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