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Functional and aesthetic rehabilitation in posterior tooth with bulk-fill resin composite and occlusal matrix
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Abstract
The restorative procedure in posterior teeth involves clinical steps related to professional skill, especially when using the incremental technique, which may fail in the long term. A recent alternative is bulk-fill resins, which can reduce polymerization shrinkage, decreasing clinical problems such as marginal leakage, secondary caries, and fracture. This scientific study aims to report a clinical case using bulk-fill resin with an occlusal matrix. As determined in the treatment plan, an acrylic resin matrix was produced to establish an improved oral and aesthetic rehabilitation of the right mandibular first molar, which presented a carious lesion with dentin involvement. The occlusal matrix is a simple technique that maintains the original dental anatomy, showing satisfactory results regarding function and aesthetic rehabilitation.
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INTRODUCTION
The use of composite resin in restorative procedures is the first choice for posterior teeth affected mainly by carious lesions, with a global prevalence of 35%, and it may affect enamel and dentin [1] or cause fractures [2, 3, 4].
The incremental restorative technique is most commonly used, and it consists of placing a maximum amount of 2 mm of composite resin in the cavity to reduce polymerization shrinkage and consequently factor C [5]. Thus, a higher clinical success would be guaranteed, because if polymerization shrinkage is not minimized, an increase in postoperative sensitivity, marginal leakage, and secondary caries may occur [6]. Moreover, the incremental technique structure depends on operator skill, and it may compromise occlusion, function, and aesthetics if not performed well.
Thus, bulk-fill resin composites were developed with low polymerization shrinkage stress, low and high viscosity, and greater polymerization depth, with the potential to restore the cavity with an increment from 4 to 5 mm [5, 7, 8]. These resins have polymerization mediators that reduce shrinkage stress without reducing the degree of conversion of monomers into polymers [9, 10, 11] with a good amount of inorganic load, thus presenting good mechanical properties.
The use of such a technique of a single increment of composite resin presents a shorter clinical time for restorative treatment due to its simplicity and readiness [5, 12]. Additionally, considering that bulk-fill resins allow larger increments, the use of occlusal matrices produced before cavity preparation is possible and it optimizes time for the clinician to restore function and aesthetics of the tooth in a rapid and simple manner. Besides presenting mechanical properties similar to hybrid resins [13], another advantage is the reduction of failures, because the cavity is filled only once [14] with less or none shrinkage. This case reports a clinical case using bulk-fill resin with the occlusal matrix technique.

CASE REPORT
The patient sought the Department of Dentistry of the Federal University of Sergipe (Brazil) for a general oral health assessment. The clinical examination showed a carious lesion on the right mandibular first molar, and the restorative treatment plan was determined based on the clinical and radiographic findings (Figure 1). In order to establish an improved oral and aesthetic rehabilitation, an acrylic resin matrix was produced due to the preservation of the dental anatomy itself (Figure 2). For such production, an insulator was applied with the help of a microbrush on the tooth surface. After manipulating the powder/liquid of the acrylic resin (Jet Classico, Sao Paulo, SP, Brazil) in a paladon recipient (Golgran, Sao Caetano do Sul, SP, Brazil) with a spatula, the resin was applied on the occlusal surface of the tooth. After fixation, the resin was removed and maintained in water to prevent distortion, while the other procedures were performed.

[image: Figure F1 ]Figure 1
Occlusal view of carious lesion.




[image: Figure F2 ]Figure 2
Matrix resin to be placed in occlusal tooth face.



Initially, the verification of occlusal contacts was performed, as well as prophylaxis with pumice stone and water, at low rotation with Robbinson brush (Microdont, Sao Paulo, SP, Brazil). The enamel was accessed with a high-speed 1011 spherical diamond bur (KG Sorensen, São Paulo, SP, Brazil) and the carious tissue was removed with a low-speed #4 (KG Sorensen) spherical carbide bur (Figure 3). Continuing with the restorative process, etching was performed with 37% phosphoric acid (Condac – FGM, Joinville, SC, Brazil) for 30 seconds in enamel and 15 seconds in dentin followed by cleaning with water for double the time. The dentin was dried with sterile absorbent paper, and the application and photopolymerization of the adhesive system were done (Single Bond; 3M ESPE, Campinas, SP, Brazil) using LED light (Radii-Cal; SDI, Victoria, Australia). The acrylic resin matrix was removed from the recipient with water and dried with sterile gauze and air blast. A single increment of bulk-fill resin composite (Aura Bulk Fill; SDI) was placed in the cavity with a resin spatula, and the matrix was positioned on the tooth with light pressure, followed by a 20-second polymerization with and without the matrix (Figures 4, 5 and 6). After assessing the occlusal contact, the excesses were removed with finishing points and burs. Twenty-four hours after completing the restoration, it was finished and polished with rubbers Optimize (TDV, Pomerode, SC, Brazil) (Figure 7).

[image: Figure F3 ]Figure 3
Class I cavity prepared with spherical bur.




[image: Figure F4 ]Figure 4
After phosphoric acid and adhesive layer placed, Bulk Fill composite resin as placed in the cavity with one increment.




[image: Figure F5 ]Figure 5
Matrix placed in the occlusal surface.




[image: Figure F6 ]Figure 6
Photopolymerization of the composite resin using LED light.




[image: Figure F7 ]Figure 7
Composite Bulk Fill Restoration placed after finishing and polishing procedures.




DISCUSSION
Carious lesions are treated clinically every day with restorative materials, mostly of direct insertion. The restorative material mostly used in the last years has been composite resin. Along with the material, the execution of the technique induces negative factors such as the adaptation that may lead to failures, leakage, and secondary caries lesion [6, 14]. The present clinical case showed the restoration in a posterior molar with a bulk-fill resin composite associated with the use of an occlusal matrix, aiming to optimize clinical time without the need for inserting composite resin increments.
Using the occlusal matrix may require a longer time prior to cavity preparation, but it allows restoring the original dental anatomy in cases of tooth wear [15] and carious lesions. Such a matrix may be produced with acrylic resin, bis-acrylic composite (usually used do to mock up in anterior tooth), and even with gingival protection resin for bleaching. The latter case, however, requires special care for proper polymerization, considering such resin does not allow the passage of light. Additionally, the occlusal matrix may be used with conventional resins—in which the matrix is inserted only in the last increment—or with bulk-fill resins.
The main advantage of associating this technique with the bulk-fill resin is to perform a satisfactory rehabilitation in a simple manner, as well as the good color camouflage of the restorative material, which shows satisfactory aesthetic results. Despite the advantages of bulk-fill resins, the systematic review performed by Veloso et al. [16] showed that the longevity of restorations is similar when compared with the incremental technique, but it requires a longer follow-up time. In addition, when a matrix with a less flowable bulk-fill resin is used, bubbles can appear, such as an incremental filling.
The use of such resins allows increments from 4 to 5 mm due to the high translucency, which allows proper polymerization and satisfactory aesthetic results due to the increased amount of light reflexion quality [17]. An effective polymerization requires a light with adequate wavelength, prolonged exposure time, and reduced distance between the light and the composite resin [7, 13]. Photoinitiators were added to prevent energy reduction for each millimeter of tooth distance, due to the size of the increment placed, improving effectiveness, and promoting a synergistic effect to camphorquinone [13]. These resins present inorganic-organic hybrid polymers that form, through hydrolysis and alkoxides, an inorganic Si-O-Si network modified selectively by incorporating organic groups connected by covalent bond, thus presenting lower polymerization shrinkage [18].
The literature shows studies [14, 19, 20] comparing the performance of conventional and bulk-fill resins. A laboratory study assessing internal adaptation and the aging effect on it showed that composite resin along with the incremental technique presents an improved adaptation [14]. In another laboratory study comparing microleakage through silver nitrate absorption, between conventional composite and bulk-fill resins, the conventional one presented a lower risk of leakage [20]. Kruly et al. [19] showed in a systematic review that the performance of the clinical restorative agent of bulk-fill and conventional resins is similar, while the success of long-term restorations requires more research to confirm the actual advantage of using the bulk-fill resin.
The incremental technique, which consists of placing a 2-mm increment, may present some flaws, especially regarding the possibility of leaving empty spaces [18]. This technique requires a longer clinical time from the operator to reduce factor C [5]. Moreover, using conventional resins to restore deep cavities may potentially form air bubbles [5].
The case report addresses the use of a resin launched in the market, aiming to reduce the clinical failures that may occur with the use of the incremental technique, as well as the shorter clinical time required for performing restorations. In this context, producing the occlusal matrix shows satisfactory results from the clinical point of view, because of the shorter time of execution and functional rehabilitation, especially by maintaining original anatomy and aesthetics.

CONCLUSION
The application of minimally invasive dentistry concepts based on the literature by associating the bulk-fill resin with the production of an occlusal matrix allows replicating the original dental anatomy, obtaining satisfactory aesthetic and functional results.
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Occlusal view of carious lesion.
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Matrix resin to be placed in occlusal tooth face.
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Class I cavity prepared with spherical bur.
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After phosphoric acid and adhesive layer placed, Bulk Fill composite resin as placed in the cavity with one increment.
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Matrix placed in the occlusal surface.
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Photopolymerization of the composite resin using LED light.
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Composite Bulk Fill Restoration placed after finishing and polishing procedures.
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