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RESUMO 

 

O objetivo deste estudo in vitro foi avaliar o tempo necessário para realizar 

restaurações ocluso-proximais usando diferentes resinas compostas fluidas (como 

uma camada intermediária ou como único material restaurador) em comparação com 

resina composta convencional (técnica incremental). Duas cavidades padronizadas 

foram preparadas nas superfícies ocluso-mesial e ocluso-distal de cinquenta 

molares decíduos hígidos. Após a aplicação de um sistema adesivo universal 

(Scotchbond Universal, 3M Oral Care) no modo autocondicionante, os dentes foram 

divididos aleatoriamente em cinco grupos (n=10): Grupo 1: 2mm de resina fluida 

bulk-fill como camada intermediária (Filtek Bulk Fill Flow; 3M Oral Care) + 2mm de 

resina composta convencional (Filtek Z350 XT, 3M Oral Care); Grupo 2: 4 mm 

(incremento único) de Filtek Bulk Fill Flow; Grupo 3: 2mm de resina composta fluida 

(Filtek Z350 XT Flow, 3M Oral Care) + 2mm Filtek Z350 XT; Grupo 4: 4mm (dois 

incrementos) de Filtek Z350 XT Flow, e Grupo 5: 4mm de Filtek Z350 XT. O tempo 

necessário para realizar as restaurações desde a inserção do primeiro incremento 

de resina composta na primeira cavidade (ocluso-mesial) até a fotoativação do 

último incremento na última cavidade (ocluso-distal) foi mensurado em minutos 

usando um cronômetro digital. Os dados foram submetidos à Análise de Variância 

de um fator e teste de Tukey. O uso de resina composta fluida bulk-fill resultou em 

menor tempo (1,52 ± 0,33 minutos). Por outro lado, o uso de resina composta 

convencional dispendeu mais tempo (8,16 ± 2,61 minutos). O tempo para realizar as 

restaurações usando dois incrementos de resina composta fluida (3,26 ± 0,28 

minutos) foi aproximadamente 2 vezes maior do que aqueles obtidos com o uso de 

resina composta fluida bulk-fill em toda a cavidade (p<0,01). Nenhuma diferença 

estatisticamente significativa foi encontrada quando ambas as resinas compostas 

fluidas (Filtek Z350 XT Flow: 6,44 ± 0,61 minutos; Filtek Bulk-fill Flow: 6.,29 ± 0,84 

minutos) foram inseridas como uma camada intermediária seguida pela resina 

composta convencional. Em conclusão, o uso de somente resina composta fluida 

bulk-fill e o uso de resina composta convencional são as abordagens que consomem 

menos e mais tempo para restaurações ocluso-proximais em dentes decíduos, 

respectivamente.  

Palavras-chave: Dente Decíduo; Resinas Compostas; Restauração Dentária 

Permanente 
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ABSTRACT 

 

The aim of this in vitro study was to evalute the time required to perform occluso-

proximal restorations using different flowable resin composites (as an intermediate 

layer or entire into cavity) in comparison with conventional resin composite 

(incremental technique). Two standardized cavities were prepared on occluso-mesial 

and occluso-distal surfaces of fifty sound primary molars. After application of a 

universal adhesive system (Scotchbond Universal, 3M Oral Care) in the self-etch 

mode, the teeth were randomly assigned into five groups (n=10): Group 1: 2mm of 

flowable bulk-fill resin as an intermediate layer (Filtek Bulk Fill Flow; 3M Oral Care) + 

2mm of conventional resin composite (Filtek Z350 XT, 3M Oral Care); Group 2: 4 mm 

(single increment) of Filtek Bulk Fill Flow; Group 3: 2mm of flowable resin composite 

(Filtek Z350 XT Flow, 3M Oral Care) + 2mm Filtek Z350 XT; Group 4: 4mm (two 

increments) of Filtek Z350 XT Flow, and Group 5: 4mm of Filtek Z350 XT.  The time 

required to perform the restorations since the insertion of the first increment of resin 

composite in the first cavity (occluso-mesial) until the light-curing the last increment in 

the later cavity (occluso-distal) was measured in minutes using a digital chronometer. 

Data were submited to one-way Analysis of Variance and Tukey’s test. The use of a 

single increment of flowable bulk-fill resin composite resulted in the shorter time (1.52 

± 0.33 minutes). Conversely, the use of conventional resin composite leaded the 

longer time (8.16 ± 2.61 minutes). The time to perform the restorations using two 

increments of flowable resin composite (3.26 ± 0.28 minutes) was approximately 2 

times higher than those obtained with use of flowable bulk-fill resin composite entire 

the cavity (p<0.01). No statistically significant difference was found when both 

flowable resin composites (Filtek Z350 XT Flow: 6.44 ± 0.61 minutes; Filtek Bulk-fill 

Flow: 6.29 ± 0.84 minutes) were inserted as an intermediate layer followed by 

conventional resin composite. In conclusion, the single use of flowable bulk-fill resin 

composite and the use of conventional resin composite are the less and more time-

consuming approaches for occluso-proximal restorations in primary teeth, 

respectively.              

Keywords: Tooth, Deciduous; Composite Resins; Dental Restoration, Permanent 
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1 INTRODUÇÃO 

 

Superfícies proximais possuem difícil acesso a higienização, sendo mais 

suscetíveis ao acúmulo de placa e à desmineralização. Desse modo, lesões de 

cárie nessas superfícies são mais frequentes na dentição decídua (MENDES et 

al., 2012; PETERSEN, 2009). Frente às lesões cavitadas envolvendo dentina 

em superfícies proximais ou ocluso-proximais, o tratamento invasivo é 

necessário na maioria das situações clínicas. Frente a tantas opções de 

materiais restauradores, o uso combinado de sistemas adesivos e resinas 

compostas parece ser o protocolo mais usual para restaurar lesões cariosas 

em molares decíduos (SANTOS et al., 2016). Isso porque as resinas 

compostas permitem preparos conservadores, de acordo com a filosofia de 

mínima intervenção, oferecem estética, resistência e longevidade (CHISINI et 

al., 2018).  

Em dentes posteriores, extensas restaurações, especialmente 

envolvendo superfícies ocluso-proximais, resultam em preparos com retenção 

limitada e adaptação cervical dificultada devido à anatomia dos molares 

decíduos. Sendo assim, restaurações que envolvem um número maior de 

superfícies estão sujeitas a um maior risco e falha (PEDROTTI et al., 2017; 

RIBEIRO et al., 2018).         

 A técnica restauradora com resina composta convencional pode ser um 

desafio no tratamento de lesões ocluso-proximais, uma vez que um maior 

número de superfícies envolvidas no preparo da cavidade está associado a um 

maior fator de contração de polimerização (FEILZER; DE GEE; DAVIDSON, 

1987). Embora a técnica incremental tenha como objetivo minimizar o fator-C, a 

contração dos incrementos provocada pela polimerização ainda pode 

comprometer as margens da restauração (SHAHIDI; KREJCI; DIETSCHI, 

2017) e facilitar a presença de espaços vazios (DÍAZ et al., 2020), que resultam 

em falhas restauradoras e propiciam o  desenvolvimento de lesões de cárie ao 

redor das restaurações.  

Resinas compostas do tipo bulk-fill ganharam destaque atualmente por 

permitirem a utilização de incrementos maiores sem haver comprometimento 

da restauração quanto à contração de polimerização (CZASCH; ILIE, 2013; 

FRONZA et al., 2015). A maior parte da literatura sobre este material baseia-se 
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em estudos envolvendo dentes permanentes, demonstrando que resinas bulk-

fill condensáveis (full-body) apresentam um desempenho clínico semelhante às 

resinas convencionais utilizadas através da técnica incremental (VELOSO et 

al., 2019). Para cavidades ocluso-proximais de dentes decíduos, tem sido 

relatado que a utilização de resinas compostas do tipo bulk-fill full-body poderia 

diminuir em cerca de 30% o tempo necessário para a realização da 

restauração em comparação a resina composta convencional na técnica 

incremental (GINDRI et al., 2022).    

Resinas fluidas apresentam composições variáveis e, em geral, 

possuem uma quantidade menor de carga, menor viscosidade, maior 

elasticidade e, consequentemente, maior fluidez (ATTAR; TAM; MCCOMB, 

2003; BAYNE et al., 1998; MURCHISON; CHARLTON; MOORE, 1999). A 

utilização destes materiais tem sido sugerida como uma camada intermediária 

em associação às resinas compostas convencionais para restaurar cavidades 

ocluso-proximais (CAVALHEIRO et al., 2021). Como vantagem, a fluidez das 

resinas apresentaria melhor capacidade de adaptação ao preparo, podendo 

reduzir o estresse gerado pela contração de polimerização e também o tempo 

do procedimento (BAROUDI; RODRIGUES, 2015; KWON; KIM; PARK, 2010; 

PITCHIKA et al., 2016).  

Tais resinas podem se apresentar na forma fluida convencional, 

permitindo incrementos de até 2 milímetros, e na forma fluida bulk-fill, em que 

são possíveis incrementos de até 4 milímetros para preencher a cavidade. 

Ambas parecem ser uma alternativa viável e prática para restaurações ocluso-

proximais de dentes decíduos, uma vez que podem garantir um adequado 

selamento da parede cervical, minimizando o risco de falhas e o tempo clínico. 

 Uma recente revisão sistemática demonstrou que o uso de resinas 

compostas bulk-fill full-body reduz o tempo para a realização das restaurações 

em dentes posteriores em comparação às resinas compostas convencionais. 

No entanto, o mesmo não é válido para as resinas compostas bulk-fill fluidas 

quando utilizadas como camada intermediária (BELLINASO; SOARES; 

ROCHA, 2019).        

 Usualmente, as resinas compostas fluidas requerem uma camada final 

de cobertura de uma resina composta convencional devido à baixa resistência 

ao desgaste, principalmente em superfícies de estresse oclusal. No entanto, 
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bons resultados clínicos tem sido observados para a realização de 

restaurações ocluso-proximais em dentes decíduos usando apenas resina 

composta fluida em molares decíduos. Não houve diferença significativa na 

durabilidade clínica após 2 anos de restaurações para resina composta fluida e 

restaurações de cimento de ionômero de vidro modificado por resina 

(ANDERSSON-WENCKERT; SUNNEGÅRDH-GRÖNBERG, 2006). Nesse 

sentido, o uso de um único incremento de resinas compostas fluidas bulk-fill 

poderia ser uma opção para restaurar dentes decíduos que apresentam menor 

carga oclusal e ciclo biológico mais curto.     

 Considerando que o comportamento da criança é influenciado pela 

duração do atendimento (JAMALI et al., 2018) e que uma piora no 

comportamento durante a realização do procedimento restaurador pode 

repercutir negativamente na sua qualidade, este estudo teve como objetivo 

comparar o tempo necessário para realizar restaurações ocluso-proximais 

usando diferentes resinas compostas fluidas (como uma camada intermediária 

ou como único material restaurador) com resina composta convencional 

(técnica incremental). 
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Resumo 

Objetivo: Comparar o tempo necessário para realizar restaurações ocluso-

proximais usando diferentes resinas compostas fluidas (como uma camada 

intermediária ou como único material restaurador) com resina composta 

convencional (técnica incremental). Materiais e Métodos: Duas cavidades 

padronizadas foram preparadas nas superfícies ocluso-mesial e ocluso-distal 

de cinquenta molares decíduos hígidos. Após a aplicação de um sistema 

adesivo universal (Scotchbond Universal) no modo autocondicionante, os 

dentes foram divididos aleatoriamente em cinco grupos (n=10): Grupo 1: 2 mm 

de resina fluida bulk-fill como camada intermediária (Filtek Bulk Fill Flow) + 

2mm de resina composta convencional (Filtek Z350 XT); Grupo 2: 4 mm 

(incremento único) de Filtek Bulk Fill Flow; Grupo 3: 2mm de resina composta 

fluida (Filtek Z350 XT Flow) + 2mm Filtek Z350 XT; Grupo 4: 4mm (dois 

incrementos) de Filtek Z350 XT Flow e Grupo 5: 4mm de Filtek Z350 XT. O 

tempo necessário para realizar as restaurações desde a inserção do primeiro 

incremento de resina composta na primeira cavidade (ocluso-mesial) até a 

fotopolimerização do último incremento na segunda cavidade (ocluso-distal) foi 

mensurado em minutos usando um cronômetro digital. Resultados: A 

classificação do maior para o menor tempo foi Grupo 5 > 1 = 3 > 4 > 2 

(p<0,01). Conclusão: O uso de somente resina composta fluida bulk-fill e o uso 

de resina composta convencional são as abordagens que consomem menos e 

mais tempo para restaurações ocluso-proximais em dentes decíduos, 

respectivamente.  

Palavras-chave: Dente Decíduo;  Resina Composta;  Restauração Dentária 

Permanente 
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Abstract 

Aim: To compare the time required to perform occluso-proximal restorations 

using different flowable resin composites (as an intermediate layer or entire into 

cavity) with conventional resin composite (incremental technique). Materials 

and methods: Two standardized cavities were prepared on occluso-mesial and 

occluso-distal surfaces of fifty sound primary molars. After application of a 

universal adhesive system (Scotchbond Universal) in the self-etch mode, the 

teeth were randomly assigned into five groups (n=10): Group 1: 2mm of 

flowable bulk-fill resin as an intermediate layer (Filtek Bulk Fill Flow) + 2mm of 

conventional resin composite (Filtek Z350 XT); Group 2: 4 mm (single 

increment) of Filtek Bulk Fill Flow; Group 3: 2mm of flowable resin composite 

(Filtek Z350 XT Flow) + 2mm Filtek Z350 XT; Group 4: 4mm (two increments) of 

Filtek Z350 XT Flow, and Group 5: 4mm of Filtek Z350 XT.  The time required 

to perform the restorations since the insertion of the first increment of resin 

composite in the first cavity (occluso-mesial) until the light-curing the last 

increment in the later cavity (occluso-distal) was measured in minutes using a 

digital chronometer. Data were submited to one-way ANOVA and Tukey’s post-

hoc tests. Results: The ranking of higher to less time was Group 5 > 1 = 3 > 4 

> 2 (p<0.01). Conclusion: Single use of flowable bulk-fill resin composite and 

the use of conventional resin composite are the less and more time-consuming 

approaches for occluso-proximal restorations in primary teeth, respectively. 

Keywords: Tooth, Deciduous; Composite Resins; Dental Restoration, 

Permanent 
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Introduction 

 The greater susceptibility to caries experience of the approximal surface1 

linked to the faster progression rate for enamel to reach the dentin in primary 

teeth2 results in a high prevalence of cavitated dentin caries lesions. These 

lesions need procedures that allow to arrest them and, especially, to reestablish 

the previous anatomy. Resin composites have become very popular for 

posterior restorations in primary teeth due to their main advantages as 

conservative preparations and good clinical performance3. Conversely, resin 

composites are very sensitive and time-consuming technique. 

 Restoring occlusoproximal cavities in children is a challenging task due 

broad contact area, difficulty matrix band placement, and less retentive cavity 

due to reduced enamel dentin thickness4. In addition, the polymerization 

shrinkage stress is reported as the main limitation of monomeric materials like 

resin composite, due to risk of gap formation, poor marginal adaptation and 

recurrence caries5.          

 It has been suggested the use of an intermediate layer of flowable resin 

composite placed in the cervical part of the proximal box of class II resin 

composites. This material presents higher flow, low viscosity, and less filler 

loading in their formulation6, which could provide easier insertion into cavity, 

reducing marginal defects and clinical chair time. Flowable resin composites are 

available in two groups: inserted in increments of up to 2 mm thickness or bulk-

fill (placed into cavities in increments of up to 4-5mm thickness). Usually, 

flowable resin composites require a final capping layer of a conventional resin 

composite due to low wear resistance, mainly on stress bearing surfaces. 

However, good outcomes for Class II restorations using only flowable resin 
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composite in primary molars have been reported. There was no significant 

difference in the clinical durability at 2 years for flowable resin composite and 

resin-modified glass ionomer cement restorations7. In this sense, the use of a 

single increment of flowable bulk-fill resin composites are an attractive choice 

for restoring primary teeth that present lower occlusal load.  

 Therefore, this study aimed to compare the time required to perform 

occluso-proximal restorations using different flowable resin composites as an 

intermediate layer or entire into cavity with conventional resin composite 

(incremental technique).  

Materials and methods 

 This laboratory-based study followed the CRIS Guidelines for in vitro 

studies8.  

Ethical Approval 

All procedures performed in studies involving human participants were in 

accordance with the ethical standards of the institutional and/or national 

research committee and with the 1964 Helsinki declaration and its later 

amendments or comparable ethical standards. The study was approved by the 

Ethics Committee of the Federal University of Rio Grande do Sul, Brazil 

(4.573.690).  

Sample size calculation  

 The sample size was calculated using www.sealedenvelope.com. 

According to a previous study9, the mean working time for performing Class II 

restoration in primary teeth was 5.07 minutes for bulk-fill resin composite and 

7.20 minutes for conventional resin composite. Considering a standard 

deviation of outcome of 1.65 minutes between the experimental groups, using a 
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significance level of 5%, a power of 80% and a two-sided test, the minimum 

sample size was 10 teeth per group. 

Tooth selection preparation 

 Fifty exfoliated or extracted sound primary molars were obtained from a 

pool after the approval of the study protocol by the local ethics committee. The 

teeth were disinfected in 0.5% aqueous chloramine, and subsequently, they 

were individually fixed 1 mm below the cementoenamel junction in PVC rings 

embedded with self-curing acrylic resin (JET Clássico, São Paulo, SP, Brazil) to 

facilitate the restorative procedures.  

 Cavity preparation 

 A trained operator performed all cavity preparations. Two cavities were 

prepared on occluso-mesial and occluso-distal surfaces of each tooth using a 

#2068 truncated cone diamond bur (Fava, São Paulo, SP, Brazil) at high 

rotation (KaVo, Joinvile, SC, Brazil) under constant cooling. Each cavity 

measured 4mm cervical-occlusal height, 4mm buccal-lingual/palatal width and 

2mm distal-mesial width. Cavities dimensions were confirmed with a digital 

pachymeter (Absolute Digimatic, Mitutoyo, Tokyo, Japan). 

Randomization and experimental design 

The widest buccal-lingual/palatal and distal-mesial dimensions for each 

tooth were measured using a digital pachymeter (Absolute Digimatic, Mitutoyo, 

Tokyo, Japan) and recorded. The sum of these two dimensions was used in the 

distribution of specimens among groups10 considering five first primary molars 

and five second primary molars to provide uniformity of tooth size in each 

group. The randomization was performed by a staff member who was not 

involved in any of the laboratory study phases. Teeth were assigned into five 
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experimental groups (n = 10) by a programme to generate a random number list 

(Random.org—Randomness and Integrity Services Ltd., Dublin, Ireland) 

accordint to the type of resin composite and number of increments as follow:  

Group 1: 2mm of flowable bulk-fill resin composite as an intermediate 

layer (Filtek Bulk Fill Flow; 3M Oral Care, St. Paul, MN, USA) + 2mm of 

conventional resin composite (Filtek Z350 XT; 3M Oral Care, St. Paul, MN, 

USA);  

Group 2: 4mm (single increment) of flowable bulk-fill resin composite 

(Filtek Bulk Fill Flow; 3M Oral Care, St. Paul, MN, USA); 

Group 3: 2mm of flowable resin composite as an intermediate layer 

(Filtek Z350 XT Flow; 3M Oral Care, St. Paul, MN, USA) + 2mm of conventional 

resin composite (Filtek Z350 XT; 3M Oral Care, St. Paul, MN, USA); 

Group 4: 4 mm (two increments) of flowable resin composite (Filtek Z350 

XT Flow; 3M Oral Care, St. Paul, MN, USA); 

Group 5: 4 mm of conventional resin composite (Filtek Z350 XT; 3M Oral 

Care, St. Paul, MN, USA). 

Restorative procedures 

 All restorations were performed by a single and trained operator. 

Materials used in this study are described in Table 1. A Tofflemire matrix 

retainer (TDV, Pomerode, SC, Brazil) and metallic matrix band (Golgran, São 

Caetano do Sul, SP, Brazil) were adapted on the tooth. The first cavity restored 

was occluso-mesial followed by occluso-distal. All cavities received the 

application of a universal adhesive (Scotchbond Universal, 3M Oral Care, St. 

Paul, MN, USA) in the self-etch mode according to the manufacturer’ 

instructions. Subsequently, the restorative procedures were performed 
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according to allocation group following the manufacturers’ instructions. The 

resin composite increments were measured with a millimeter probe (Golgran, 

São Caetano, SP, Brazil) and light curing with a light emitting diode curing unit 

(Radii-cal, SDI, Victoria, AUS) and an irradiance of 1200 mW/cm2, checked 

using the light curing unit built-in radiometer. Polishing was performed using 

rubber points one day after restoration (Astropol, Ivoclar Vivadent, Schaan, 

Liechtenstein). 

Outcome - Restorative time          

 The time required to perform the restorations was measured in minutes 

by an assistant using a digital chronometer (Apple, Cupertine, CA, USA) 

considering since the insertion of the first increment of resin composite in the 

first cavity (occluso-mesial) until the light-curing the last increment in the later 

cavity (occluso-distal). 

Statistical analysis   

 The tooth was used as the experimental unit. The time to perform both 

occluso-mesial and occluso-distal restorations (minutes) was considered for 

statistical analysis. Thus, the time mean to perform 20 restorations of 10 teeth 

was considered for each experimental group. Data were submitted to one-way 

ANOVA and Tukey’s post-hoc tests. The significance level was set at 5%. 

Statistical analysis was performed using Minitab18 software (Minitab Inc., State 

College, USA). 

Results 

 The means and standard deviations for all experimental groups are 

shown in Table 2. The use of a single increment of flowable bulk-fill resin 

composite resulted in the shorter time. Conversely, the use of conventional 
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resin composite leaded the longer time. The time to perform the restorations 

using two increments of flowable resin composite was approximately 2 times 

higher than those obtained with use of flowable bulk-fill resin composite entire 

the cavity (p<0.01). No statistically significant difference was found when both 

flowable resin composites were inserted as an intermediate layer followed by 

conventional resin composite. 

Discussion 

 This is the first study that evaluated the restorative time for filling occluso-

proximal cavities in primary teeth using different flowable resin composites as 

intermediate layer or entire into cavity compared to conventional resin 

composite. The use of conventional resin composite (layering technique) was 

more-consuming time approach. It is relevant to note that a higher standard 

deviation was observed in this group, probably due to the sensitivity of the 

incremental technique even that all restorations were perfomed by same 

operator. 

 The reduction in clinical time by the simplified filling technique is one of 

the most claimed advantages of the bulk-fill composites11. Bulk-fill resins 

contain more reactive photoinitiators, monomers that act as modulator12 besides 

have higher translucence to allow greater light transmission through the 

material, which makes possible the composite to be placed into cavities in 

increments of up to 4-5-mm thickness13. Bulk-fill resins are available in two 

groups: low-viscosity or flowable and high-viscosity or full-body bulk-fill resin 

composites. A recent clinical study14 showed that full-body bulk-fill resin 

composite required 30% less time that the convention resin composite to 

restore occluso-proximal cavites in primary teeth.   
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 Flowable materials usually have low filler content, requiring a final 

capping layer of a conventional resin composite due to low wear resistance. 

Thus, in our study, a conventional resin composite was used as control instead 

of a full-body bulk-fill resin composite. However, both flowable resin composites 

tested have high filler content (Filtek Z350 XT Flow; 3M Oral Care - 65% in 

weight and 46% in volume, and Filtek Bulk Fill Flow; 3M Oral Care – 64.5% in 

weight and 42.5% in volume) and also were tested as an option to fill the entire 

cavity.           

 The use of flowable resin composite (bulk-fill or not) as intermediary layer 

reduced about 20% the time restorative in relation to incremental technique. 

Both flowable resin composites were compared to Filtek Z350 XT (3M Oral 

Care) a condensable resin composite, that has hard handling due to high 

viscosity15, which could explain this result. A recent systematic review16 found 

that flowable bulk-fill showed no significant difference in restorative time 

compared to conventional layering resin composite for restoring posterior 

permanent teeth. It is important to highlight that in one study17 included in the 

meta-analysis the flowable bulk-fill resin was covered by two increments of a 

conventional resin composite, but the number of increments used in the control 

group was not clearly stated.       

 Primary teeth have a limited functional time, and the varying cooperation 

of the child patient increases the importance of simplified restorative strategy. In 

this sense, the use of flowable resin composites to fill the whole cavity is 

attractive in daily clinical practice. In our study, the use of a single increment of 

flowable bulk-fill resin composite resulted in the shorter time. The time required 

to perform the restorations with conventional resin composite was 80% higher 
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than those obtained when the flowable bulk-fill resin composite was inserted 

entire into cavity. In addition, as expected, to fill the entire cavity using two 

increments of flowable resin composite required about 53% more time than 

restoring the occluso-proximal cavities using a single increment of 4mm of 

flowable bulk-fill resin composite.       

 Altough the sole use of flowable resin composite on stress bearing 

surfaces is usually not recommended, acceptable clinical results has been 

reported for occluso-proximal restorations using flowable resin composite in 

primary teeth7. The cumulative failure rate at 2 years was 13.6%, being 

recurrent caries the main reason for failure. No difference regarding functional 

failures (marginal adaption and fracture) was reported between flowable resin 

composite and resin-modified glass ionomer cement restorations7.  

 Finally, we should mention the limitations of this in vitro study. The 

findings cannot be directly extrapoled to clinical practice and are limited to the 

materials tested. Further studies evaluating the use of flowable bulk-fill resin 

composite to restore occluso-proximal cavities of primary teeth are necessary 

considering other relevant outcomes such as fracture resistance. 

Conclusion 

 Single use of flowable bulk-fill resin composite is a less time-consuming 

approach for occluso-proximal restorations in primary teeth.  
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Table 1. Main composition and manufacturers' recommendations protocol of the materials used. 

Material 

Manufacturers' 

recommendations 

protocol 

Batch number Main composition 

Scotchbond Universal 

(3M Oral Care, St. Paul, 

MN, USA) 

Self-etch mode 

Apply the adhesive for 

20 s with vigorous 

agitation 

Gentle air thin for 5 s 

Light cure for 10 s 

2210200175 

MDP Phosphate Monomer, Dimethacrylate resins, 

HEMA, Vitrebond Copolymer, Filler, Ethanol, 

Water, Initiators, Silane 

Resin composite Z350 

XT, A2B Shade  

(3M Oral Care, St. Paul, 

MN, EUA) 

Insert the resin 

composite in 2 mm 

increments 

Light cure for 20s each 

increment 

2032400481 

Bis-GMA, UDMA, TEGDMA, Bis-EMA, non-

agglomerated/non-aggregated 20 nm silica filler, 

non-agglomerated/non-aggregated 4 to 11 nm 

zirconia filler, and aggregated zirconia/silica cluster 

filler 

Fill content: 78.5% in weight and 63.3% in volume 

Flowable resin 

composite Z350 XT 

Insert the flowable resin 

composite in 2 mm 
2207500254 

Bis-GMA, TEGDMA, Procrylat resins, non-

agglomerated/non-aggregated surface-modified 20 
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MDP: 10-methacryloyloxydecyl-dihydrogen-phosphate; Bis-GMA: bisphenyl-glycidyl methacrylate; HEMA: 2-hydroxyethyl methacrylate; TEGDMA: triethylene 

glycol dimethacrylate; Bis-EMA: ethoxylated bisphenol-A dimethacrylate; UDMA: urethane dimethacrylate 

Flow, A2 Shade  

(3M Oral Care, St. Paul, 

MN, EUA) 

increments 

Light cure for 20s each 

increment 

nm silica filler, non-agglomerated/ 

non-aggregated 75 nm silica filler, and aggregated 

zirconia/silica cluster filler 

Fill content: 65% in weight and 46% in volume 

Flowable resin 

composite Filtek Bulk Fill 

Flow, A2 Shade  

(3M  Oral Care , St. 

Paul, MN, EUA) 

Insert the flowable resin 

composite in 4 mm 

increments 

Light cure for 20s each 

increment 

2201700296 

Bis-GMA, UDMA, Bis-EMA, Procrylat resins,  

0.1 to 5 μ ytterbium trifluoride filler 

and 0.01 to 3.5 μ zirconia/silica cluster filler 

Fill content: 64.5% in weight and 42.5% in volume 
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Table 2.  The time means required to perform the restorations (minutes) and 

standard deviations. 

 

Group Restorative time 

1 6.29 ± 0.84C 

2 1.52 ± 0.33A 

3 6.44 ± 0.61C 

4 3.26 ± 0.28B 

5 8.16 ± 2.61D 

*Different capital superscript letters indicate statistically significance differences between bond 

strength values of the repaired groups (p < 0.01). 
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3 CONCLUSÃO 

  

Com base nos resultados do presente estudo in vitro, pode-se concluir que: 

 

O uso de resina composta bulk-fill fluida como incremento único é uma 

estratégia restauradora que reduz o tempo para realização de restaurações ocluso-

proximais em dentes decíduos, enquanto que a utilização de resina composta 

convencional (técnica incremental) resulta em maior tempo clínico. 

Estudos futuros avaliando a influência do uso de resinas compostas fluidas 

para restaurar cavidades ocluso-proximais em dentes decíduos em outros 

parâmetros clinicamente relevantes, como resistência à fratura, são necessários. 

 

  

 

 

 

 

  

  



    27 

 

 

 

REFERÊNCIAS 

 

ANDERSSON-WENCKERT, I.; SUNNEGÅRDH-GRÖNBERG, K. Flowable resin 

composite as a class II restorative in primary molars: A two-year clinical evaluation. 

Acta odontologica Scandinavica,  v. 64, n. 6, p. 334–340, 2006. 

ATTAR, N.; TAM, L. E.; MCCOMB, D. of Flowable Resin Composites. Journal of the 

Canadian Dental Association, v. 69, n. 8, p. 516–521, 2003.  

BAROUDI, K.; RODRIGUES, J. C. Flowable Resin Composites: A Systematic 

Review and Clinical Considerations. Journal of Clinical and Diagnostic Research, 

v. 9, n. 6, p. ZE18-24, 2015. 

BAYNE, S. C. et al. A characterization of first-generation flowable composites. 

Journal of the American Dental Association, v. 129, n. 5, p. 567–577, 1998.  

BELLINASO, M. D.; SOARES, F. Z. M.; ROCHA, R. de O. Do bulk-fill resins 

decrease the restorative time in posterior teeth? A systematic review and meta-

analysis of in vitro studies. Journal of Investigative and Clinical Dentistry, v. 10, n. 

4, p. 1-7, 2019.  

CAVALHEIRO, C. P. et al. Use of flowable resin composite as an intermediate layer 

in class II restorations: a systematic review and meta-analysis. Clinical Oral 

Investigations, v. 25, n. 10, p. 5629–5639, 2021.  

CHISINI, L. A. et al. Restorations in primary teeth: a systematic review on survival 

and reasons for failures. International Journal of Paediatric Dentistry, v. 28, n. 2, 

p. 123–139, 2018.  

CZASCH, P.; ILIE, N. In vitro comparison of mechanical properties and degree of 

cure of bulk fill composites. Clinical Oral Investigations, v. 17, n. 1, p. 227–235, 

2013.  

DÍAZ, C. P. et al. Characterization and comparative analysis of voids in class ii 

composite resin restorations by optical coherence tomography. Operative Dentistry, 

v. 45, n. 1, p. 71–79, 2020.  

FEILZER, A. J.; DE GEE, A. J.; DAVIDSON, C. L. Setting Stress in Composite Resin 

in Relation to Configuration of the Restoration. Journal of Dental Research, v. 66, 

n. 11, p. 1636–1639, 1987.  

FRONZA, B. M. et al. Monomer conversion, microhardness, internal marginal 

adaptation, and shrinkage stress of bulk-fill resin composites. Dental materials, v. 

31, n. 12, p. 1542–1551, 2015.  



    28 

 

 

 

GINDRI, L. D. et al. One-year clinical evaluation of class II bulk-fill restorations in 

primary  molars: a randomized clinical trial. Brazilian Dental Journal, v. 33, n. 6, p. 

110–120, 2022.  

JAMALI, Z. et al. Does the length of dental treatment influence children’s behaviour 

during and after treatment? A systematic review and critical appraisal. Tabriz 

University of Medical Sciences, v. 12, p. 68–76, 2018.  

KWON, O. H.; KIM, D. H.; PARK, S. H. The influence of elastic modulus of base 

material on the marginal adaptation of direct composite restoration. Operative 

Dentistry, v. 35, n. 4, p. 441–447, 2010.  

MENDES, F. M. et al. Radiographic and Laser Fluorescence Methods Have No 

Benefits for Detecting Caries in Primary Teeth. Caries Research, v. 46, n. 6, p. 536–

543, 2012.  

MURCHISON, D. F.; CHARLTON, D. G.; MOORE, W. S. Comparative radiopacity of 

flowable resin composites. Quintessence International, v. 30, n. 3, p. 179-184, 

1999.  

PEDROTTI, D. et al. Survival and associated risk factors of resin-based composite 

restorations in primary teeth: A clinical, retrospective, university-based study. 

Pediatric Dentistry, v. 39, n. 4, p. 313–318, 2017.  

PETERSEN, P. E. Global policy for improvement of oral health in the 21st century--

implications to oral health research of World Health Assembly 2007, World Health 

Organization. Community Dentistry and Oral Epidemiology, v. 37, n. 1, p. 1–8, 

2009.  

PITCHIKA, V. et al. Comparison of different protocols for performing adhesive 

restorations in primary teeth - a retrospective clinical study. Journal of Adhesive 

Dentistry, v. 18, n. 5, p. 447–453, 2016.  

RIBEIRO, J. F. et al. Performance of resin composite restorations in the primary 

dentition: A retrospective university-based study. International Journal of 

Paediatric Dentistry, v. 28, n. 5, p. 497–503, 2018.  

SANTOS, A. P. et al. Survival of Adhesive Restorations for Primary Molars: A 

Systematic Review and Metaanalysis of Clinical Trials, v. 38, n. 6, p. 370-378, 2023. 

SHAHIDI, C.; KREJCI, I.; DIETSCHI, D. In vitro evaluation of marginal adaptation of 

direct class II composite restorations made of different low-shrinkage systems. 

Operative Dentistry, v. 42, n. 3, p. 273–283, 2017.  

VELOSO, S. R. M. et al. Clinical performance of bulk-fill and conventional resin 



    29 

 

 

 

composite restorations in posterior teeth: a systematic review and meta-analysis. 

Clinical Oral Investigations, v. 23, n. 1, p. 221–233, 2019.. 

  



    30 

 

 

 

ANEXO A – Aprovação do Comitê de Ética em Pesquisa  
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