
 

 
 
 
 
 

Bulk-Fill Composite Restorations 
Step-by-Step Description of Clinical Restorative Techniques Case Reports 

 

Restauraciones compuestas Bulk-Fill 
Descripción paso a paso de las técnicas de restauración clínica Informes de 

casos 
Renata Vasconcelos Monteiro DDS, MS, PhD Student¹; 

Carolina Mayumi Cavalcanti Taguchi DDS, MS, PhD Student¹; Renata Gondo Machado 
DDS, MS, PhD²; Silvana Batalha Silva DDS, MS, PhD²; Jussara Karina 
Bernardon DDS, MS, PhD²; 

Sylvio Monteiro Junior DDS, MS, PhD² 

1. PhD Student, Department of Operative Dentistry, 
School of Dentistry, Federal University of Santa 
Catarina, Florianopolis, Brazil. 

2. Professor, Department of Operative Dentistry, 
School of Dentistry, Federal University of 
Santa Catarina, Florianopolis, Brazil. 

Correspondence to: Dra. Renata Vasconcelos Monteiro - 
renatavasmonte29@gmail.com 

Received: 21-II-2019 Accepted: 15-III-2019 Published Online First: 

22-III-2019 DOI: 10.15517/IJDS.V0I0.36681 

ABSTRACT 
 

Composite resins are excellent materials for direct restorations in the posterior region, 
satisfactorily reestablishing esthetics and function. Recently, a new class of composites has 
been commercialized, the so-called Bulk-fill resins. These resins may be inserted in the 
dental cavity in increments of 4 to 5 mm thick, and have the advantages of reducing 
polymerization shrinkage and clinical working time. The aim of this case report was to 
describe the use of bulk-fill composite resins to restore Class I and Class II cavities by means 
of two different restorative techniques. 

KEYWORDS 
 

Dental restoration; Resin composite; Bulk-fill resin. 
 
 
 
 
 
 
 
 
 
 



 

 

 
RESUMEN 

 
Las resinas compuestas son excelentes materiales para restauraciones directas en la 

región posterior, restableciendo satisfactoriamente la estética y la función. Recientemente, se 
ha comercializado una nueva clase de compuestos, las denominadas resinas Bulk Fill. Estas 
resinas pueden insertarse en la cavidad dental en incrementos de 4 a 5 mm de espesor, y 
tienen las ventajas de reducir la contracción de la polimerización y  el tiempo de trabajo 
clínico. El objetivo de este informe de caso fue describir      el uso de resinas Bulk fill para 
restaurar las cavidades de Clase I y Clase II mediante dos técnicas de restauración 
diferentes. 
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INTRODUCTION 

 
Composite resins have undergone significant evolution since they were first introduced 

into dentistry (1). Changes in the monomer matrix and filler particles of composites have 
been made in an attempt to reduce polymerization shrinkage and improve their wear 
resistance (2-4). 

 
Polymerization shrinkage is the major disadvantage of using  composites  (2,5,6), since 

it creates stresses between tooth and restoration, leading to failures at the adhesive interface, 
microgaps and cuspid deflection (7-9). The stresses resulted from this shrinkage may be 
manifested clinically as hypersensitivity, pulpitis, secondary caries and enamel microfissures, 
then reducing the longevity of restorations (10-12). 

 
In the effort  to  reduce  shrinkage  stress,  it has been indicated that composite  resins  

should be inserted  in  the  cavity  in  increments of 2 mm maximum thickness (the 
incremental technique). By means of this technique, a lower number of walls are united, 
diminishing the cavity configuration factor, known as C factor (7,11,13). However, the 
incremental insertion method has some disadvantages, such as the  possibility  of the 
incorporation of air bubbles, bond failures and contamination among the composite 
increments, 



 

 

in addition of requiring a longer clinical time to perform the restoration (7,14). 
 

To overcome the disadvantages of the conventional composites, bulk-fill composite 
resins have been introduced. Those may be inserted in the dental cavity in increments of 4 
mm up to 5 mm thick (10,11). Rosatto et al. (15), in their study, assessed Bulk-fill resin 
restorations in posterior teeth and found reduced deflection of the cuspid, polymerization 
shrinkage and shrinkage stresses, increasing the fracture strength. Thus, the authors 
suggested that Bulk-fill resins might be safely indicated for restorations in posterior teeth. 
Furthermore, various studies have reported satisfactory performance of Bulk-fill restorations 
in posterior teeth, presenting results similar to those of conventional composite resins (16-
18). 

 
Therefore, the aim of this case report was to describe the step-by-step procedure to 

perform Class I and Class II with Bulk-fill composite resin throught two different restorative 
techniques. 

 
CASE REPORT 

 
A 25-year-old man attended to the dental clinic for routine exams, reporting tooth 

sensitivity while ingesting cold and sweet aliments. On intraoral exam, possible non-cavitated 
caries 



 

 

 
lesions were observed. The lesions were confirmed through interproximal radiographic exam, 
which revealed large lesions in  dentin  on  maxillary right second premolar (Figures 1a and 
1b) and 



 

 

mandibular left first molar (Figures 2a and 2b). Once the caries lesions were deep in dentin, the 
authors opted for removal of the carious tissue and direct restoration with bulk-fill composite. 

 
 
 

 
Figure 1. a: Clinical aspect: presence of caries lesion on occlusal surface 
of the maxillary right second premolar. b: Interproximal radiograph of 
right premolar, showing lesion in dentin of the maxillary right second 
premolar. 

 
 

Figure 2. a: Initial aspect: presence of occlusal-mesial (OM) lesion of the mandibular 
left first molar. b: 
Interproximal radiograph of left molar, showing lesion in dentin of the mandibular left 
first molar. 

 
 
RESTORATIVE PROTOCOL FOR THE MAXILLARY RIGHT SECOND PREMOLAR – 
BULK-FILL 
TECHNIQUE 

 
After  anesthesia  (Mepinor  2%,   Nova DFL, Rio de Janeiro, RJ, Brazil) and rubber 

dam isolation (Hevea, Angelus, Londrina,  PR,  Brazil) of the operative area, access to the 
caries lesion was obtained with a high speed spherical diamond bur. The caries lesion 
removal was performed  with dentin curettes and low speed spherical bur (Figure 3a). 

A B 
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After removing the lesion, the enamel was selectively etched with 37% phosphoric acid 
(Power Etching, BM4, Palhoça, SC, Brazil), for 30 seconds (Figure 3b). Then Single Bond 
Universal adhesive (3M ESPE, St. Paul, MN, USA) system was applied on enamel and 
dentin for 20 seconds with an applicator brush (Figure 3c). The adhesive was light activated 
for 10 seconds with a LED polymerizing unit (Radii-Cal – SDI, Bayswater, Victoria, 
Australia) with a power of 1200mW/cm2, in accordance with the manufacturer’s indications. 
A single portion of Filtek Bulk Fill (3M ESPE, St. 



 

 

 
Paul, MN, USA) composite resin, shade A3 was placed and compressed in the dental cavity 
(Figure 3d). The occlusal surface was sculpted and then light polymerized for 40 seconds. 

 
After final light polymerization, the rubber dam was removed and occlusal adjustment 



 

 

was proceeded using 3118 FF diamond bur (KG Sorensen, Barueri, SP, Brazil). In the subsequent 
consultation appointment, finishing and polishing was performed with diamond burs and abrasive 
rubbers (Enhance, Dentsply, Milford, USA). The final appearance observed after one week of 
control was extremely satisfactory, as seen in Figure 4. 

 
 

 Figure 3. a: Aspect after carious tissue removal. b. Selective conditioning of enamel. c. 
Application of 
universal adhesive system. d. Resin inserted in a single increment. 

 
 

Figure 4. Final aspect of the restoration. 
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RESTORATIVE PROTOCOL FOR THE MANDIBULAR LEFT FIRST MOLAR – 
“SANDWICH TECHNIQUE” 

 
After anesthesia and rubber dam isolation of the operative area, access to the caries 

lesion was obtained  through  the  occlusal  sulcus  with a high speed spherical diamond bur. 
The caries lesion was removed with dentin curettes and low speed round bur. Due to the 
enamel fragility of the enamel, the marginal crest was removed, resulting in a Class II cavity 
(Figure 5a). 

 
After selective enamel etching with 37% phosphoric acid (Power Etching, BM4, Palhoça, 

SC, Brazil), Tetric N-bond Universal adhesive (Ivoclar- Vivadent, Schaan, Liechtenstein) 
system was applied for 20 seconds with an applicator brush  and light activated for 10 seconds 
with LED light polymerizing unit (1200mW/cm2), which was in accordance with the  
manufacturer’s  indications. A biconvex partial metal matrix was inserted and stabilized with 
elastic shim, and a metal ring was placed to improve the matrix adaptation to the tooth. 



 

 

To restore this cavity, the “Sandwich” technique was used. One single portion of Tetric 
N-Ceram Bulk fill (Ivoclar-Vivadent, Schaan, Liechtenstein) resin composite shade A3 was 
inserted into the cavity, maintaining a free space of approximately 2 mm for the enamel resin 
layer, and light polymerized for 10 seconds. Then, an increment of Empress Direct (Ivoclar-
Vivadent, Barueri, SP, Brazil) conventional resin composite shade A3 was inserted into the 
remaining dental cavity (Figure 5b). The  anatomic  characteristics of the  occlusal surface 
were  reestablished with a metallic spatula and a brush, followed by light polymerization for 
20 seconds. 

 
After final light polymerization, the rubber dam was removed and the occlusal 

adjustment was proceeded with a 3118 FF diamond bur. In the subsequent consultation, 
finishing and polishing was performed with diamond burs and abrasive rubbers. The final 
aspect observed after one week of control was extremely satisfactory as seen in Figure 6. 

 
 
 

 Figure 5. a. Class II preparation after removal of carious tissue. b. Application of a 
coating layer of resin. 
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Figure 6. Final aspect of restoration after finishing and polishing. 

 
DISCUSSION 

 
Bulk-Fill composite resins have modulators of polymerization chemical groups and 

plasticizing monomers in their composition, which are capable of reducing the stress caused by 
polymerization shrinkage (15,19-21). In addition, the presence of potent photoinitiators and the 
transparency of these composites allow efficient depth polymerization (22-24). Thus, these 
composites may be inserted in dental cavities in a single bulk up to 4 to 5 mm thick instead of the 
incremental technique of 2 mm, thereby reducing the clinical working time (25-27). 

 
The bulk-fill composite polymerization is similar to that of resins inserted by the 

incremental technique (20,21). According to Li X et al. (22) Bulk-Fill resins can be  
efficiently polymerized up to 4 mm depth, while in conventional composites, adequate 
polymerization is achieved when the increments are 2 mm maximum thickness. The cavity 
depth in the two above-mentioned cases was of approximately 4 mm, which enabled the 
insertion in a single increment. 

 
Bulk-fill composites are more translucent than the conventional resins (22-24). 

Consequently, this high level of translucence might have a negative influence on esthetic 
appearance since 



 

 

the insertion in a single increment preclude the stratification. Nevertheless, in the cases described 
above, this limitation was not relevant once the restorations were performed in posterior teeth and 
the result was esthetically satisfactory. 

 
The  translucence  of  Bulk-fill  composites is related to the quantity  of  inorganic  

matrix filler (28). Reduced quantity of filler results in increased degree of translucence and 
irradiance of light transmitted, and consequently increased polymerization efficiency (22). 
However, reduction in the quantity of filler negatively affects the mechanical properties of 
the composites (19). Although the enhanced light transmission improves the possibility of 
inserting thicker increments, a high level of mechanical properties increases the clinical 
longevity of restorations (24). Therefore, these are factors to be considered, particularly in 
restorations performed in posterior teeth. 

 
The mechanical stability of restorations performed with bulk-fill composites is still an  

open question, since there are no long-term clinical  studies  available  yet  (29). Ilie &  
Fleming 
(30) observed an increase in the micromechanical properties of bulk-fill composites when 
compared with conventional resins, probably due to the improved filler content of bulk-fill 
materials. However, Leprince   et   al.   (19)   observed   the mechanical 



 

 

 
properties of bulk-fill composites  were  much lower when compared with those of 
conventional composite resins, and highlighted the importance of adding a last covering layer 
with conventional resin to reduce the surface wear of the restoration, as was performed in the 
second case reported here. 

 
In order to simplify and reduce the working time, universal adhesives were used in both 

cases presented this clinical report. In essence, universal adhesives are self-etching and can either 
be associated with previous phosphoric acid etching, or not (31-33). 

 
The bond to enamel is generally more efficient than dentin with phosphoric acid etching (32, 

34-36). Frankenberger et al. (33) observed the performance of bond self-etching adhesives was 
improved when phosphoric acid was selectively applied to the enamel. However, etching the 
dentin before the application of a universal adhesive did not improve the bond efficiency (37,38). 
According to Jang et al. (39), universal adhesives may guarantee a reliable bond to dentin, 
regardless the application method. 

 
Self-etching adhesives have the capacity to condition the dental structures due to the 

presence of acid monomers in their composition (31,40,41). Nevertheless, these adhesives 
have a reduced conditioning potential when compared with etch- and-rinse systems, leaving a  
large  portion  of  the dentinal tubules obstructed with smear layer residues and contributing 
to less post-operative sensitivity (37, 40, 41). Thus, selective conditioning of enamel is 
recommended prior the application of a universal adhesive, as a recommendable strategy for 
optimizing the bond strength (37). 

 
CONCLUSION 

 
In the present clinical cases, Class I and Class II dental cavity restorations with Bulk fill 

composites 



 

 

proved to be a simple and fast technique with good esthetic and functional results. 
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