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Abstract

Aim: To evaluate the re-establishment of proximal contacts on class II resin composite restorations
by means of 4 different in vivo techniques. Methods: Restorations were divided into 4 groups
(N=10): Group 1 (preformed metallic matrix + wooden wedges + separating ring); Group 2
(preformed metallic matrix + elastic interdental wedges+ separating ring); Group 3 (preformed
metallic matrix + wooden wedges + translucent contact spatula); Group 4 (preformed metallic
matrix + wooden wedges  + resin inserts). Initially, two previously calibrated examiners conducted
training on models representing three different proximal contact situations: tight (T); satisfactory (S)
and unacceptable (U). Two evaluations were accomplished: immediately and 30 days after the
restorative procedures. Fisher’s exact test was used to verify differences among the techniques
for establishment of proximal contacts in posterior resin composite restorations. Results: There
was no statistically significant differences (p>0.05) among the 4 groups. Conclusions: All techniques
produced satisfactory proximal contacts. Different restorative techniques for class II resin composite
cavity preparations enabled satisfactory proximal contacts.
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Introduction

The evolution of dental materials properties and adhesive systems along with
patients’ esthetic requirements has increased the use of resin composite restorations
for posterior teeth1-5. However, resin composite restorative procedures present some
technical difficulties, such as the establishment of proximal contacts6-9.

A correct proximal contact enables balanced mesiodistal forces and provides
resistance against food impaction at marginal interproximal ridges10-11. One of the
limitations of posterior resin composite restorations is the establishment of an
effective correct proximal contact12.

Some techniques have been proposed for resolution of this problem: the use
of pre-polymerized resin composite inserts1,10-11 or ceramic inserts1,13 within
restorations, the use of a special instrument for matrix pressuring against the adjacent
tooth (Contact +, TDV, São Paulo, SP, Brazil), special polymerization tips (Light-



tip) 7 and even the development of compactable resin
composites14. In addition, preformed matrices and separating
rings combined with wedges have produced good results,
with adequate contour and form to the restoration15.

Proximal contact strengths can be measured using: the
Tooth Pressure Meter, analysis of proximal contact strength
during dental floss passage and analysis of mesiodistal tooth
diameter15-19. Due to the limitations of in vitro studies by the
lack of clinical periodontal behavior evaluation, in vivo
studies seem more relevant.

The aim of this work was to evaluate the re-establishment
of proximal contacts on class II resin composite restorations
by means of 4 different in vivo techniques. The tested null
hypothesis is that there is no difference among resin composite
restorative techniques for the establishment of proximal
contacts.

Material and methods

After Ethics Committee approval (Federal University of
Goiás, #017/2009), patients were included in this study,
receiving all necessary information and signing an informed
consent for their participation.

Selection of Patients
Restorative requirements based on inclusion/exclusion

criteria (Table 1) were used for the selection of patients.

Cavity preparation
Forty class II restorations were prepared in human

permanent premolars or molars for this study (MO or DO).
Cavity dimensions were accessed with a periodontal probe.
Occlusal box isthmus was limited to 3 mm, with 2.5 mm in
deepness. Proximal box were limited to 6 mm buccolingual
width and 1.5 mm mesiodistal width, with a 5 mm-deep
gingival wall (Table 1). One expert operator performed all
preparations after an anesthetic shot. A #329 carbide bur
(KG Sorensen, Barueri, SP, Brazil) was used at high-speed
rotation under constant air-water spray. Internal angles were
all rounded. Dental caries were removed with spherical steel
burs in low speed. A new bur was used after every 5
preparations. If an old restoration was to be replaced, a cavity
preparation was created after its removal.

The following clinical standardized protocol was
employed:

Table 1: Inclusion and exclusion criteria.

Inclusion Exclusion

Age: 18 to 42-year old patients. Absence of sound tooth adjacent to the tooth to be restored.

Poor class II (MO or DO) restorations in premolars or molars. Periodontal disease.

Presence of aligned teeth in occlusal function Physical or mentally affected patients.

Maximum occlusal box: width= 5 mm, depth= 2.5mm.

Maximum proximal box: buccolingual width= 6 mm, mesiodistal extension= 1.5 mm. Parafunctional habits.

Maximum gingival wall at proximal box: depth= 5mm

Tooth cuspal integrity and cervical preparation in enamel Posterior teeth with diastemata

Enough time to participate in the research.

1. Pumice and water slurry with rubber cup in low speed.
2. Resin composite color selection.
3. Rubber dam placement.
4.Cavity preparation.
5. Insertion of matrix wedges and separating ring according
to each experimental group.
6. Acid etching with 37% phosphoric acid (Etchant Gel;
Coltene/Whaledent, Altstatten, Switzerland) for 30 s (enamel)
and 15 s (dentin).
7. Water spray, gentle dry, 2% chlorhexidine application.
8. Primer application, gentle air drying for 5 s and adhesive
system application (Scotchbond Multi-purpose, 3M ESPE,
St. Paul, MN, USA).
9. Light-polymerization for 20 s.
10. Insertion and polymerization of resin composite with an
incremental technique.
11. Finishing and polishing after final polymerization.

Description of the experimental groups
Ten restorations per group were evaluated (N=10, Figure

1 and Table 2).

Group 1 (G1) (n=10): preformed metallic matrix
(Unimatrix, TDV Dental Ltda, Pomerode, SC, Brazil), kept
into position with a wooden edge (Cunhas anatômicas, TDV
Dental Ltda, Pomerode, SC, Brazil) combined with a
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Fig. 1. Illustration of the of experimental groups.



14

Table 2: Description of experimental groups.

Group Description

Group 1 Preformed metallic matrix + wooden wedges+ separating ring

Group 2 Preformed metallic matrix  + elastic interdental wedges+ separating ring

Group 3 Preformed metallic matrix + wooden wedges + translucent contact spatula

Group 4 Preformed metallic matrix + wooden wedges  + resin inserts

separating ring (Unimatrix Kit, TDV Dental Ltda, Pomerode,
SC, Brazil).

Group 2 (G2) (n=10):  preformed metallic matrix
(Unimatrix), kept into position with elastic interdental
wedges (Danville Materials Inc., San Ramon, CA, USA)
combined with a separating ring (Unimatrix Kit).

Group 3 (G3) (n=10):  preformed metallic matrix
(Unimatrix), kept into position with a wooden edge (Cunhas
anatômicas). Before light polymerization of the first resin
composite increment, a translucent contact spatula (Contact
+, TDV Dental Ltda) was pressed over the matrix, against
the adjacent tooth.

Group 4 (G4) (n=10): preformed metallic matrix
(Unimatrix), kept into position with a wooden edge (Cunhas
anatômicas). During the first light polymerization cycle of
the resin composite, a resin composite insert (3M ESPE, St.
Paul, MN, USA) was inserted within restoration.

Restorative procedures
Forty cavities were restored according to described

techniques. The nanoparticle resin composite Filtek Z350
and the adhesive system Scotchbond Multi-purpose were used
(3M ESPE).

Restorative procedure for Group 1
A preformed metallic matrix was inserted in the

interdental space with the convex surface in contact with
the adjacent tooth, kept into position with a wooden edge.
For all restorations the wooden wedge was prepared with a
#12 surgical blade according to the interdental space. With
the exception of restorations that involved the distal surface
of superior premolars or mesial surface of inferior first molars,
wedge insertion was performed through the lingual side.

After acid etching with 37% phosphoric acid
(Scotchbond Etchant, 3M ESPE, St. Paul, MN, USA) for 30 s
(enamel) and 15 s (dentin), cavities were sprayed with water
for 60 s, gently dried with absorbent paper and received 2%
chlorhexidine application. Then, the primer was applied,
following a gently drying and adhesive application
(Scotchbond Multi-purpose), which was light polymerized
for 20 s. Light polymerization was performed with Optilux
(Demetron Research Corporation, Danbury, CT, USA) at 450
mW/cm2, as checked with an internal radiometer.

Three 2-mm-thick resin increments (FilteK Z350) were
inserted at the proximal box with metallic spatula (Hu-Friedy
mini 4 Goldstein Flexi, Hu-Friedy do Brazil Ltda, Rio de
Janeiro, RJ, Brazil), according to the following scheme: first
horizontal increment and second plus third ones in an oblique
direction. Each increment was light polymerized by 10 s.

The occlusal box was restored with 2-mm-thick
increments until completion of the occlusal anatomy. After
that, an additional light exposure of 40 s was performed in
the entire restoration.

Restorative procedure for Group 2
The restorative procedure for Group 2 was similar to

Group 1, with the exception that a green elastic interdental
wedge was inserted after placement of the metallic matrix in
the occlusogingival direction. After completion of the
restoration, the elastic wedge was removed by cutting it with
a scissor and lateral removal in separate portions.

Restorative procedure for Group 3
A preformed metallic matrix was inserted in the

interdental space with the convex surface in contact with
the adjacent tooth, kept into position with a wooden edge.
Next, a contact creator translucent spatula (Contact +, TDV,
SP Brazil) was pressed against the adjacent tooth during the
first layer insertion. After 20 s light polymerization, the spatula
was removed and restoration completed.

Restorative procedure for Group 4
A preformed metallic matrix was inserted in the

interdental space with the convex surface in contact with
the adjacent tooth, kept into position with a wooden edge.
Next, resin composite insert was pressed against the adjacent
tooth during the first layer insertion. The insert was made
with Z-350 (3M, ESPE), A

2
 shade. A resin composite sphere

corresponding to 4D 
10 

of proximal box width was created
on a glass slab.

A resin composite increment was applied to the proximal
box and after that the resin insert was positioned over it and
pressed with a metallic spatula against the adjacent tooth
until the end of the 20 s polymerization cycle. The spatula
was removed after that and restoration completed.

Occlusal adjustment was performed with 16- and 30-
blade carbide burs following finishing with sandpaper strips
(3M ESPE) at the proximal surfaces and abrasive tips at
restoration/tooth interfaces (Jiffy Polisher, Ultradent Products).
After 30 days, the final polishing was performed with Jiffy
Regular Brushes (Ultradent Products).

Subjective evaluation of proximal contact
re-establishment

Six metallic inlays were made on dental models (P-
Oclusal Produtos Odontológicos Ltda, São Paulo, SP, Brazil)
representing one of the following types of proximal contacts:
tight (T) for heavy contacts; satisfactory (S) for acceptable
ones; and unacceptable (U) for the absence of proximal
contact16.

The subjective evaluation or restored proximal surfaces
was performed by two previously calibrated examiners,
through a direct comparison with standard patterns defined
on metallic inlays. After calibration, evaluation was
accomplished by passing a dental floss (Expasion Plus,
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Johnson & Johnson, SP, Brazil) between each restored tooth
and the adjacent one, following the same direction during
insertion and removal. The classification was guided by the
previously adopted criteria for metallic inlays at tooth models
[tight (T); satisfactory (S) and unacceptable (U)]. A consensual
decision was done in cases where doubts impaired a direct
conclusion.

All evaluations were performed immediately after
restoration (L

0
) and 30 days after it (L

1
). Before each clinical

evaluation, teeth were cleaned with water spray, dried with
air and visually examined with the aid of a #5 clinical probe
explorer. Additionally, an interproximal radiographic
examination was performed before and after the restorative
procedure. Fisher’s exact test was used to verify differences
among the techniques for establishment of proximal contacts
in posterior resin composite restorations. Statistical significant
differences were computed with pd”0.05.

Results

Figure 2 shows that the performance of the four groups
was statistically similar. Table 3 shows paired comparisons
for the groups (Fisher’s exact test at p > 0.05). At the second
evaluation (L

1
), results were similar to the first evaluation L

0
.

Intergroup comparisons p

G 1 X G 2 0.244

G 1 X G 3 0.418

G 1 X G 4 0.395

G 2 X G 3 0.244

G 2 X G 4 0.135

G 3 X G 4 0.395

Table 3: Comparison among the groups. Fisher’s exact test.

Discussion

Direct resin composite restorations in posterior teeth
represent a clinical challenge due to the difficult in
establishing an effective proximal contact, which is an
important parameter for periodontal health, mesiodistal
stability, absence of food impaction and patient comfort20-21

However, few studies have investigated the influence of

different restorative techniques on the re-establishment of
adequate proximal contacts. Several techniques have been
proposed to enable better proximal contacts, e.g., special contact
creation instruments22, use of resin or ceramic inserts23, and use
of different resin viscosities19,24-25. In vivo study seems more
meaningful, being used in the present study for the clinical
evaluation of the proximal contact re-establishment with four
restorative techniques using matrices and wedges, eventually
analyzing the difficulties and facilities of each technique.

Two evaluations were performed in the present study:
immediate after restoration (Lo) and 30 days after restoration
(L1). The reason for the 2 evaluations is related to the period
necessary for periodontal accommodation since during
restorative procedures teeth are subjected to lateral forces at
placement of wedge, claps and matrices26.

According to Loomans et al. 2006, the restoration of
class II cavities tend to alter the original proximal contact
due to tooth extractions, mesiodistal tooth movements under
forces produced by progressive eruption of third molars, or
unbalanced occlusal forces. However, they did not found
any alteration during 18-month follow up in patients with
restored class II cavities16.

Results from Figure 2 and Table 3 show that the null
hypothesis was accepted since no differences were found
among all clinical techniques. Although group 4 showed a
larger number of acceptable contacts there was no statistically
significant difference in relation to the other groups. No tight
proximal contact was observed in any restoration of all groups.
It was not found any scientific explanation for this observation.

In face of the obtained results, the use of elastic wedges
and special contact creator instruments seems questionable
since dentists would spent more money on new devices and
practicing lessons, with no significant benefits. According
to the employed methodology, it is possible to conclude
that there was no difference among techniques for proximal
contact reconstruction with composite resin.
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