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RESUMO 

 

Objetivo: Avaliar se o procedimento restaurador com uso de fibras de vidro e um sistema 

sônico de inserção de resina influencia na resistência e localização da fratura em molares tra-

tados endodonticamente. Materiais e Métodos: Cinquenta terceiros molares superiores foram 

divididos de forma randomizada em cinco grupos. O preparo cavitário mésio-oclusal (MO) e 

o tratamento endodôntico foram padronizados nos dentes, exceto no grupo controle positivo 

(G+ = dentes hígidos). Os demais grupos foram classificados em: G- = sem restauração (con-

trole negativo); GR = restaurados com sistema SonicFill 2®; GF = restaurados com associa-

ção de fibra de vidro trançada + sistema SonicFill 2®; GP = restaurados com associação do 

pino de fibra de vidro transfixado horizontalmente + sistema SonicFill 2®. As amostras foram 

submetidas ao ensaio de resistência à fratura em uma máquina de ensaio universal. Os dentes 

foram inspecionados quanto à localização da fratura: em assoalho pulpar ou em cúspide. Para 

a análise estatística foi utilizado ANOVA, seguido de teste de comparações múltiplas de 

Tukey (α = 5%). Resultados: Médias da resistência à fratura seguidas da mesma letra não 

mostraram diferença estatística no teste de Tukey (P> 0.05): G+: 3563
A 

± 780.7; G-: 1001
B
 ± 

237.6; GR: 1689
C
 ± 280.7; GF: 2256

D
 ± 289.2; e GP: 2493

D
 ± 364. Conclusão: A associação 

da resina composta a fibras de vidro, independentemente da sua conformação e protocolo de 

uso, aumenta a resistência à fratura dos dentes tratados endodonticamente. Sendo que, o uso 

de pino de fibra de vidro transfixado na coroa dentária parece influenciar em um prognóstico 

reabilitador mais favorável quanto à posição da fratura. 

 

Palavras-chave: Endodontia. Dentística operatória. Técnica para retentor intrarradicular. 

Resistência à fratura. Fibra de vidro. 
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ABSTRACT 

 

Purpose: To evaluate whether the restorative procedure using glass fibers and a sonic compo-

site resin placement system influence the fracture strength of endodontically treated molars. 

Materials and Methods: Fifty human mandibular third molars were selected and randomly 

assigned to five groups. Mesio-occlusal (MO) cavity preparation and endodontic treatment 

were standardized, except for the positive control group (G+ = sound teeth). The other groups 

were classified as: G- = no restoration (negative control); GR = restoration with SonicFill 2® 

system; GF = restoration with braided glass fiber and SonicFill 2® system; and GP = restora-

tion with horizontally transfixed glass fiber post and SonicFill 2® system. The specimens 

were subjected to fracture strength testing on a universal testing machine. Fracture site – ei-

ther pulp chamber floor or cusp – was inspected. Statistical analysis was performed using 

ANOVA, followed by Tukey’s multiple comparison test (α=5%). Results: Means of fracture 

resistance followed by the same letter did not show statistical difference in Tukey’s test (P> 

0.05): G+: 3563
A
 ± 780.7; G-: 1001

B
 ± 237.6; GR: 1689

C
 ± 280.7; GF: 2256

D
 ± 289.2; and 

GP: 2493
D
 ± 364. Conclusion: The association of composite resin with glass fibers, regard-

less of composition and use protocol, increases the fracture strength of endodontically treated 

teeth. The use of a glass fiber post attached to the dental crown seems to provide more favor-

able rehabilitation when the fracture position is determined. 

 

Keywords: Endodontics. Dentistry, Operative. Post and core technique. Flexural strength. 

Glass fiber. 
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LISTA DE ABREVIATURAS E SIGLAS 

 

ANOVA = análise de variância 
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CEP = Comitê de Ética em Pesquisa 

cm = centímetro / centimeter 
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Drª. = doutora 

et al. = e colaboradores 

f = folhas 

GF = grupo restaurados com sistema SonicFill 2® com associação à fibra de vidro trançada 

GP = grupo restaurados com sistema SonicFill 2® com associação do pino de fibra de vidro 

transfixado 

GR = grupo restaurados com sistema SonicFill 2® 

G+ = grupo dos dentes hígidos (controle positivo) 

G- = grupo sem restauração (controle negativo) 

kN = KiloNewton / quilograma força 

min = minuto / minute 

mL = mililitro 

mm = milímetro / millimeter 

mm/min = milímetro por minuto 

MO = mesio-oclusal / mesio-occlusal 

MOD = mésio-ocluso-distal / mesio-occluso-distal 

N = newtons 

n = número de amostra / number 

PR = Paraná 

Prof. = professor 

Profa. = professora 

PVC = policloreto de vinila 

RJ = Rio de Janeiro 

SC = Santa Catarina 
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1 INTRODUÇÃO 

 

A restauração de dentes tratados endodonticamente é um procedimento bastante  

complexo, já que na maioria dos casos estes elementos apresentam-se grandes comprometi-

mentos coronários.  

Segundo Santos-Filho et al. (2014), a resistência à fratura de dentes tratados  

endodonticamente está diretamente relacionada à quantidade e qualidade da estrutura dental 

remanescente, sendo assim um fator determinante para longevidade do procedimento  

restaurador. 

Somado a isso, a resistência de união dos compósitos resinosos tem uma vida útil a 

qual vai sendo diminuída à medida que ocorre o processo de fadiga mecânica sobre a estrutu-

ra dental. Assim, a utilização de estruturas de reforço juntamente com a resina composta e 

sistema adesivo tem apresentado resultados promissores (Beltrão, 2006). 

As fibras de reforço podem ser de vidro, polietileno, carbono, cerâmica e associações 

de fibras (Felippe et al., 2001). Quanto ao arranjo, são unidirecionais; apresentando fibras  

paralelas, trançadas e entrelaçadas, que incluem fibras multidirecionais (Melo et al., 1999). 

A utilização de fibras de reforço apresenta-se como uma excelente alternativa no  

processo de reabilitação, pois possuem boas propriedades físicas, estéticas e durabilidade 

(Cho et al., 2002). 

Para Freilich et al. (2000), o uso de suporte de fibras, sob restaurações de resina  

composta, reduz os riscos de deformação permanente e fratura, além de ser mais fácil a ade-

são dessas fibras com o compósito. 

Em 2005, Beli et al. inseriram uma fibra de polietileno juntamente com uma resina 

composta do tipo flowable no interior de preparos cavitários MOD e observaram que houve 

uma maior resistência à fratura do que os dentes preenchidos apenas com resina composta. 

Assim o presente estudo tem como objetivo comparar o uso da fibra de vidro na resis-

tência à fratura de molares tratados endodonticamente e restaurados. 
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2 OBJETIVOS 

 

2.1 Objetivo Geral 

 

Avaliar, in vitro, a resistência à fratura de molares manipulados endodonticamente e 

submetidos a diferentes protocolos restauradores diretos em cavidades MO. 

 

2.2 Objetivos Específicos 

 

a. Avaliar se a utilização do Interlig® no procedimento restaurador interfere na resistência à 

fratura; 

b. Avaliar se a utilização do pino de fibra de vidro transfixado à coroa dentária interfere na 

resistência à fratura; 

c. Avaliar e comparar os grupos experimentais quanto ao padrão de fratura das peças dentá-

rias; e, 

d. Analisar, pelo método visual, o desfecho da fratura do remanescente dentário. 
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3 ARTIGO CIENTÍFICO 

 

O presente estudo foi submetido à apreciação e aprovação no Comitê de Ética em 

Pesquisa da Universidade Federal do Rio Grande do Sul (UFRGS) (Anexo A).  

O artigo gerado no trabalho de conclusão de curso foi traduzido para o idioma inglês 

(Anexo B) e submetido a publicação no periódico Giornale Italiano di Endodonzia, eISSN 

1121-4171. 

 

Effect of glass fiber on the fracture strength of endodontically treated molars restored 

with sonic-resin placement system 

 

Abstract 

Aim: The aim of this study was to evaluate whether the restorative procedure using glass fi-

bers and a sonic composite resin placement system influence the fracture strength of endodon-

tically treated molars with class II mesio-occlusal (MO) preparation. Methodology: Fifty 

human maxillary third molars were selected and randomly assigned to five groups. MO cavity 

preparation and endodontic treatment were standardized, except for the positive control group 

(G+ = sound teeth). The other groups were classified as: G- = no restoration (negative con-

trol); GR = restoration with SonicFill 2® system; GF = restoration with braided glass fiber 

and SonicFill 2® system; and GP = restoration with transfixed glass fiber post and SonicFill 

2® system. The specimens were subjected to fracture strength testing on a universal testing 

machine. Fracture site – either pulp chamber floor or cusp – was inspected. Statistical analysis 

was performed using ANOVA, followed by Tukey’s multiple comparison test (α = 5%). Re-

sults: Means followed by the same letter did not show statistical difference in Tukey’s test 

(P> 0.05): G+: 3563
A
 ± 780.7; G-: 1001

D
 ± 237.6; GR: 1689

C
 ± 280.7; GF: 2256

B
 ± 289.2; 

and GP: 2493
B
 ± 364. Conclusions: The association of sonic-resin placement system with 

glass fibers, regardless of composition, increases the fracture strength of endodontically treat-

ed teeth. The use of a glass fiber post attached to the dental crown seems to provide more fa-

vorable rehabilitation when the fracture position is determined. 

 

Keywords: Endodontically Treated Teeth, Fracture Strength, Glass Fiber, Sonic-Resin 

Placement System. 
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Introduction 

Fractures continue to be a major cause of loss of endodontically treated teeth (1,2). 

The restorative procedure aims not only to promote coronal sealing, preventing contamination 

of the endodontic filling material, but also to strengthen the teeth by restoring lost structures.  

According to Faria et al (3), there is a direct relationship between the number of missing walls 

and fracture strength. Plotino et al (4) also observed that the absence of one or two marginal 

ridges results in considerable loss of tooth stiffness, around 46% and 63%, respectively.  

Composite resin restorations are commonly the first clinical rehabilitation alternative. 

The incremental technique has been the most common placement method for the use of  

composite resin (5). However, when large cavities are filled, this clinical protocol may result 

in a higher risk of air bubble formation between increments, greater polymerization stress, 

and an increase in consultation time (6-8). In an attempt to address these drawbacks, the in-

dustry has developed a new type of resin-based restorative material that is applied in single 

increments of approximately 4 mm in thickness and with reduced shrinkage (9,10). SonicFill 

2® is a system that uses a specific sonic handpiece to carry resin into the cavity. This soni-

cation feature transmits energy to the composite, reducing its viscosity (11) in order to better 

adapt the material to the cavity (12). According to Agarwal et al (13), the mechanical proper-

ties of this new composite are similar to those of a hybrid composite resin. 

Studies have described the application of glass fiber to reinforce composite resin  

restorations. For Freilich et al (14), the use of fibers associated with the restorative procedure 

has reduced the risks of permanent deformation and tooth fracture. Belli et al (15) also placed 

a polyethylene fiber together with a flowable composite resin into mesio-occluso-distal 

(MOD) cavity preparations and found that there was greater fracture strength than in teeth 

filled with composite resin alone. 

An alternative researched in the literature, in order to increase the fracture strength of 

endodontically treated teeth, is the use of fiberglass posts horizontally transfixed in the buccal 

and palatal/lingual surfaces. These prefabricated aesthetic posts have an elasticity  

module very close to that of dentin (16). According to studies by Favero et al (17), Karzoun et 

al (18), and Mergulhão et al (19), the groups that received post transfixation and restoration 

with composite resin showed a significant increase in fracture strength when compared to the 

groups restored only with resin. In addition, a lower degree of impairment of the dental struc-

ture in the face of the fracture can be observed. 

The presented study aimed to evaluate whether the use of glass fiber associated with 

the sonic-resin placement system as restorative material influences the fracture strength and 
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type of fractures in endodontically treated molars with class II mesio-occlusal (MO) prepara-

tion. The initial null hypothesis was that there is no statistically significant difference between  

endodontically treated molars restored with glass fiber (post or braided) associated or not with 

the sonic-resin placement system. 

 

Methods 

This study was approved by the Research Committee of the UFRGS School of Dentis-

try and its Research Ethics Committee (Process CAAE 06753019.6.0000.5347). 

 

Sample selection and preparation 

Fifty human maxillary third molars, free from carious lesions, restorations, or cracks 

were used in this study. The buccopalatal (11 mm ± 0.5 mm) and mesiodistal (9.5 mm ± 0.5 

mm) widths of the selected crowns were measured with a digital caliper (Mitutoyo, Suzano, 

SP, Brazil) at the most prominent point of the respective surfaces. We calculated sample size 

on the basis of a pilot study and considered the following parameters: type I error probability 

of .05, nominal test power of 0.8, difference between groups of 230 newtons, and average  

standard deviation of 90 N. The minimum sample size was of 10 specimens per group. 

After the cleaning procedures, the teeth were disinfected in 0.5% chloramine solution 

(Seachem Laboratories, Madison, GA, USA) for 48 hours. The teeth were randomly assigned 

to five experimental groups (Table 1). 

 

Table 1 - Experimental group design. 

Groups n Description 

G+ 10 Sound teeth (positive control) 

G- 10 MO preparation + endodontic treatment and no restoration (negative control) 

GR 10 MO preparation + endodontic treatment + SonicFill 2® restoration system  

GF 10 
MO preparation + endodontic treatment + braided glass fiber + SonicFill 2® resto-

ration system  

GP 10 
Tooth with MO preparation + endodontic treatment + transfixed fiberglass post +      

SonicFill 2® restoration system  
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Preparation of specimens 

The teeth were inserted individually in self-curing acrylic resin, centered inside a PVC 

cylinder (height: 2 cm, diameter: 3 cm) so that the anatomical neck of the tooth was exposed 2 

mm above the edge of the acrylic. 

 

MO cavity preparation 

A piece of equipment was used for MO cavity preparation to standardize the inclina-

tion and movements performed by diamond bur #2143 (KG Sorensen, São Paulo, SP, Brazil) 

during the procedure. 

Cavity preparations followed the methodology described by Cötert et al (20) and 

Beltrão et al (21), in which a line was delimited from the central groove to allow the buccal 

and palatal walls to be equidistant from the measurement of two thirds of the intercuspal dis-

tance. This line, over the central groove, was extended to the mesial surface, passing over the 

marginal ridge, going towards the dental neck until it reached a height of 4 mm. This was the 

depth established for the preparation. The predetermined buccopalatal width on the occlusal 

surface was extended to the mesial surface and likewise established for the proximal box. 

Diamond bur #2143 was initially positioned on the mesial surface over the centerline to the 

extent of the predetermined length. Next, a mesial box was made towards the center of the 

dental crown, preserving a 2-mm-wide distal crest structure. From this preparation, the buccal 

and the palatal walls were set to the predetermined limits so that the gingival floor was joined 

to the pulp floor of the occlusal box. The bur was changed every five preparations. The ca-

vosurface enamel margin received manual finishing with margin trimmer #28 and #29 

(SSWhite Art. Dental Ltda., Rio de Janeiro, RJ, Brazil). No cavity preparation was performed 

in G+ group. 

 

Endodontic treatment 

Carbide burs #02 and #04 (KG Sorensen Ind. And Com Ltda., Barueri, SP, Brazil) 

were used at high speed and under water cooling for access to the pulp chamber. The conven-

ience form was obtained using the Endo Z bur (Dentsply Ind. E Com Ltda., Petrópolis, RJ, 

Brazil). 

Initially, the cervical preparation was performed with the La Axxess® bur (SybronEn-

do, Glendora, USA) #35 taper 0.6 at a depth of 5 mm from the entrance to the canal, under 

irrigation with 2.5% sodium hypochlorite. The working length for canal preparation was 1 

mm below the outlet of the foramen. Chemomechanical preparation followed the serial tech-
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nique using K files #15, #20, #25, #30 and #35 (Dentsply/Maillefer, Ballaigues, Switzerland). 

Irrigation with a hypochlorite solution was delivered using a 10-mL plastic syringe (Plastipak 

Indústria Cirurgica Ltda., Curitiba, PR, Brazil) and 0.30-mm Navitip® needle (Ultradent 

Products, Inc South Jordan, Utah, USA).  

After completion of the chemomechanical preparation, the canals received a final rinse 

with 17% EDTA solution for three minutes under agitation of instrument #35, prior to filling. 

The canals were filled with gutta-percha cones and epoxy resin cement - AH Plus® 

(Dentsply/Maillefer Instruments SA, Ballaigues, Switzerland) and by Tagger’s hybrid tech-

nique using McSpadden® #60 compactor (Dentsply/Maillefer Instruments SA, Ballaigues, 

Switzerland). 

 

Demarcation and perforation for post transfixation 

Reforpost® (Angelus, Londrina, PR, Brazil) glass fiber posts with 1.1 mm in diameter 

were placed in the GP group. Perforations for horizontal transfixation of the posts were made 

on the buccal and palatal walls with a diamond bur #3145 (KG Sorensen, Sao Paulo, SP, Bra-

zil), at high speed under water cooling. Bur #3145 has a diameter of 1.2 mm. The perforation 

of both buccal and palatal surfaces was done simultaneously on the same axis of insertion of 

the tip. The perforations were performed at the coronal middle third of the two dental surfaces 

at a distance of 2 mm from the mesial border. The bur was changed every five preparations. 

 

Bonding of glass fiber post in transfixed position 

The following procedures were performed according to the manufacturer’s 

instructions: 

- cleaning of the posts with 70% alcohol and drying with air jets. 

- application of a silane layer (FGM Dental Products, Joinville, SC, Brazil). Drying at room 

temperature followed by spraying air at a distance of 15 cm for 1 minute. 

- application of a thin layer of Singlebond Universal adhesive (3M ESPE, St. Paul, MN, USA) 

and photoactivation with LED light unit (Bluephase, Ivoclar) for 20 seconds. 

- etching of transfixation holes and cavosurface enamel margin of the cavity preparation with 

35% phosphoric acid (Dentisply Ind and Com. Ltda, Petrópolis, RJ, Brazil) for 20 seconds, 

washing for 20 seconds, and drying with air jets. 

- application of Singlebond Universal adhesive to the transfixation holes, pulp chamber, and 

in the whole cavity preparation, drying for 5 seconds, and photoactivation for 20 seconds. 
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- insertion of Bulkfill flow resin (3M ESPE, St. Paul, MN, USA) into transfixation holes, post 

placement into transfixation holes, and photoactivation for 40 seconds (Figure 1). 

 

Figure 1 - Schematic drawing with occlusal view of the transfixed post in the dental crown. 

 

 

Braided glass fiber placement 

In the GF group, a braided glass fiber - Interlig® (Angelus, Londrina, PR, Brazil) was 

cut according to the internal anatomical design of the MO cavity preparation. The fiber should 

extend throughout the inner walls - buccal, distal, lingual, and mesial (absent wall), thus hav-

ing a circular shape (Figure 2). 

 

Figure 2 - Schematic drawing with occlusal view of the position of the braided glass fiber 

inside the MO cavity preparation. 
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The following procedures were performed according to the manufacturer’s 

instructions: 

- etching of the internal dentin walls of the buccal, lingual, and distal surfaces with 35%  

phosphoric acid for 20 seconds, air-water spray cleaning for 15 seconds, and air drying for 5 

seconds. 

- application of a thin layer of Universal Singlebond adhesive and light curing for 20 seconds. 

- Insertion of a thin layer of Bulkfill flow resin on the inner surface of these walls for braided 

glass fiber placement, and light curing for 40 seconds. 

 

Restorative procedure 

All teeth, except those in the G+ and G- groups, were restored with Single-Fill TM 

Bulk fill resin (Kerr Corporation, Orange, CA, USA). The restorative procedures were per-

formed as follows: 

- Single-Fill TM Bulk fill resin was inserted into the cavity with the SonicFill 2® handpiece 

(Kerr Corporation, Orange, CA, USA), standardizing resin insertion speed at the “3” level. 

The cavity was completely filled, starting from the mesial proximal box. 

The resin was spread with the aid of a spatula. After spatulation, each surface (buccal, 

lingual, mesial, and occlusal) was photoactivated for 20 seconds. 

After the restorative procedure, the specimens were placed in distilled water and kept 

at 37°C in an oven (Fanem, Model 002-CB, São Paulo, SP, Brazil) for 48 hours. 

 

Mechanical fracture testing 

The specimens were initially thermocycled at 5°C to 55°C for 500 cycles before being 

subjected to mechanical fracture testing. 

The fracture strength testing was performed on an EMIC DL - 2000 universal testing 

machine (São José dos Pinhais, PR, Brazil). A 10-kN load cell and 0.5-mm/min speed were 

selected. A 6.5-mm steel ball was placed for contact of the inclined planes of the occlusal  

surface in the intercuspal position with the cusps (buccal and lingual) and not with the  

restorative material. Compressive stress was applied parallel to the long axis of the tooth until 

its fracture. The maximum force to fracture (rupture) was recorded in Newtons (N). 

 

Analysis of tooth fracture site 

After fracture strength testing, the teeth were visually examined with a magnifying 

glass (4X magnification) to assess the site of the tooth fracture: 1) pulp chamber floor fracture  
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associated or not with cusp fracture; or 2) cusp fracture only. Floor fracture was considered 

when the fracture line split the tooth into two parts at the pulp floor level of the cavity,  

regardless of whether it was buccal/palatal or mesial/distal. Cusp fracture was considered 

when the fracture line totally or partially involved the cusp, regardless of the presence or ab-

sence of its displacement. 

 

Statistical analysis 

The Shapiro-Wilk test was used to assess normality of the data. ANOVA, followed by 

Tukey’s multiple comparison test, was used to assess fracture strength. The significance level 

was set at 5% (P≤0.05). Statistical analysis was performed using GraphPad Prism 7 

(GraphPad Software Inc., San Diego, CA, USA). 

 

Results 

In Table 2, the healthy teeth group showed greater mean fracture strength, differing 

statistically from G-, GR, GF, and GP. The group restored with transfixed fiberglass post (GP 

group) had a similar pattern of failure distribution to healthy teeth group. 

 

Table 2 - Fracture strength (Newtons (N)), coefficient of variation (CV), strength recovery in 

relation to group G+, and pulp and cusp floor fracture in different experimental groups. 

Groups Mean ± SD (N) CV 
Strength 

recovery 

Pulp floor  

fracture 
Cusp fracture 

G+ 3563 
A
 ± 780.7 22% -------- -------- 100%(10) 

G- 1001 
B
 ± 237.6 24% -72% 40% (4) 60% (6) 

GR 1689 
C
 ± 280.7 17% -52.6% 20% (2) 80% (8) 

GF 2256 
D
 ± 289.2 13% -36.7% 20% (2) 80% (8) 

GP 2493 
D
 ± 364 15% -30.1% -------- 100% (10) 

Means followed by different uppercase letters differ significantly in one-way ANOVA and Tukey’s test (p <0.05) 

 

Discussion 

The initial null hypothesis was rejected since there was statistical difference between 

teeth restored and not restored with glass fibers. When compared to sound teeth, endodonti-
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cally treated teeth are more susceptible to fracture because there is substantial tissue loss (4) 

and reduced dentinal elasticity (22). The study simulated an unfavorable clinical scenario with 

class II MO cavities, in which the cusps lost support from the pulp chamber and the mesial 

marginal crest. The teeth were under deflection when an occlusal load was applied. Although 

fracture strength was statistically lower in the restored experimental groups than in the posi-

tive control group (sound teeth), the results were very impressive. Other studies such as Belli 

et al (15) and Taha et al (23) also observed that restored teeth, regardless of the technique or 

direct material used, did not present fracture strength similar to that of sound teeth. 

Regardless of glass fiber composition, the results reveal that, the association of this  

material with the restorative system presented satisfactory fracture strength. Placement of 

braided glass fiber (Interlig®) on all the internal surrounding surfaces of MO cavity prepara-

tion is framed under the concept that the presence of this braided mesh could change the stress 

dynamics generated during the compressive test, promoting a better stress distribution at the 

tooth/restoration interface as a whole (24). One possible explanation would be the reduction 

in cusp deflection caused by anchorage and fixation of all surrounding walls with glass fiber 

(24). This was somewhat confirmed in the results, as fracture strength was higher when glass 

fiber was used than when it was not. Belli et al (15) used a polyethylene strip, but in the buc-

cal to lingual direction, in a MOD preparation of molars, and observed a significant increase 

in fracture strength. On the other hand, there was no difference in the site of fracture in teeth 

restored with or without association of braided glass fiber strips.  

A sonic composite resin system (SonicFill 2®) was used because it has a good flow 

and, consequently, better tooth/restoration bonding (25). SonicFill® organic matrix consists 

of bis-GMA, TEGDMA (5%), EBPDMA, and inorganic fillers that react to sonic energy that, 

in turn, decreases its viscosity. This process reduces shrinkage stress to 2.05%. Alrahlah et al 

(26) evaluated the polymerization depth of numerous single increment resins using the Vick-

ers hardness test and found that SonicFill® presented the best result among the tested materi-

als. Of the Bulk Fill resins tested (Venus Bulk Fill®, SDR®, Tetric N-Ceram Bulk Fill®, and  

SonicFill®) in the study by Kim et al (27), SonicFill® presented the highest microhardness 

values. This finding was justified by the high amount of inorganic fillers present in the mate-

rial. 

The teeth restored with glass fiber post transfixation showed considerable increase in 

fracture strength. This result was also found in the studies by Beltrão et al (21), and Scotti et 

al (28). The use of a transfixed post in the buccal to lingual dental crown promoted rein-

forcement of the cusps, thus minimizing their deflections. In addition, the transfixed post 
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served somewhat as a threshold for the level at which fractures occurred. All fractures oc-

curred at the level at which the post was transfixed, restricted to the dental cusp and without 

involvement of the pulp floor (Figure 3), favoring, to some extent, a better prognosis and sur-

vival in relation to a new rehabilitation of the fractured tooth. Bromberg et al (29) also ob-

served high results of fracture strength in molars with transfixed fiberglass posts when com-

pared to direct restoration with composite resin only or the inlay indirect technique. In fact, 

there was no statistical difference when compared to onlay indirect restoration with cusp cov-

erings, reinforcing the area of the cusps and preventing their deflections. 

 

Figure 3 - Tooth fracture above transfixed post level after compression test (A = lingual view; 

B = distal view; C = occlusal view). 

 

 

It is possible to speculate that fixation of the post closest to the occlusal surface could 

result in less catastrophic tooth fracture. Thus, it is of great importance to have a careful  

restorative planning in which it is possible to predict or induce the site of a future tooth frac-

ture. 

Considering the results of the presente study, other parameters need to be investigated, 

such as force vectors in different directions, checking the type of fault that occurred and the 

power of hermetic sealing on the fiberglass/resin interface, to evaluate the advantages and  

disadvantages of these restorative protocols. Given the limitations of in vitro tests and the  

experimental conditions of this study, the combination of sonic-resin placement system and 

glass fiber tends to increase the dental fracture strength. 

 

Conclusions 

It can be concluded that the combination of sonic-resin placement system and glass  

fiber, regardless of the composition of the latter, increased the fracture strength of  

endodontically treated teeth. However, the use of transfixed glass fiber posts in the dental 
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crown seems to influence the occurrence of fractures with more favorable rehabilitation than 

that provided by the other protocols tested. 

 

Clinical Relevance 

Fractures continue to be a major cause of loss of endodontically treated teeth. The  

association of sonic-resin placement system with glass fibers, regardless of composition, 

tends to promote an increase in fracture resistance of teeth. 
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4 CONCLUSÃO 

 

De acordo com os resultados, pode-se concluir que a associação da resina composta a 

fibra de vidro, independentemente da sua conformação, promoveu um aumento na resistência 

à fratura dos dentes tratados endodonticamente. No entanto, o uso de pino de fibra de vidro 

transfixado na coroa dentária parece influenciar na ocorrência de fraturas de caráter mais  

favorável ao prognóstico reabilitador em relação aos outros protocolos testados. 
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