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ABSTRACT

This study evaluates the marginal microleakage of resin modifi ed 
glass ionomer – Vitremer/3M, used as temporary sealer after 
endodontic treatment.  36 molars were selected, in which, after 
endodontic treatment, cavities with 4mm of depth were standardized 
for the sealer material insertion, and divided into two groups of 18 
teeth each:  Group1 (conventional technique): primer + glass ionomer 
+ protective of surface and Group2 (hybridization technique): 37% 
phosphoric acid  + adhesive system Single Bond + glass ionomer 
+ protective of surface. After restoration, all the specimens were 
thermocycled, impermeabilized and immersed in 2% of methylene 
blue solution for 7 days.  After this period, the samples were washed 
in current water for 4 hours, sectioned mesiodistally and evaluated 
in stereomicroscope. The data were analyzed using Mann-Whitney 
Test at a signifi cant level of 5%. The results revealed no statistically 
signifi cant difference between the groups (p> 0,05) and that none 
of the tested groups were capable to completely eliminate marginal 
leakage. The authors concluded that the association of the adhesive 
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system  with a resin modifi ed glass ionomer did not infl uence the 
sealing ability of those restorations. 

Key words: Glass ionomer cement. Marginal leakage. Endodontic.

RESUMO

Este estudo avaliou a infi ltração marginal do ionômero de vidro 
modifi cado por resina – Vitremer, utilizado como selador provisó-
rio após tratamento endodôntico. Foram selecionados 36 molares 
íntegros, nos quais, após o tratamento endodôntico, padronizou-se 
cavidades com 4mm de profundidade para inserção do material se-
lador; originando dois grupos com 18 corpos-de-prova cada: Grupo 
1 (técnica convencional) primer + ionômero + protetor de superfície 
e Grupo 2 (técnica com hibridização) ácido fosfórico 37% + adesivo 
dentinário Single Bond + ionômero + protetor de superfície. Proce-
deu-se então a termociclagem e em seguida a imersão em azul de 
metileno a 2% por 7 dias. Decorrido o prazo experimental os corpos-
de-prova foram lavados em água corrente por 4 horas, seccionados 
longitudinalmente no sentido Mesio-Distal e levados à leitura em 
um esteromicroscópio. Os dados obtidos foram submetidos à análise 
estatística por meio do teste não paramétrico de Mann-Whitney com 
nível de signifi cância de 5%, observando-se não haver diferença sig-
nifi cante entre os grupos (p>0,05) e que nenhum dos grupos testados 
foi capaz de impedir a microinfi ltração marginal. Os autores con-
cluem que a associação do sistema adesivo ao ionômero de vidro mo-
difi cado por resina não infl uenciou no selamento das restaurações.

Palavras-chave: Cimento ionômero de vidro. Infi ltração marginal. 
Endodontia.

INTRODUCTION 

Studies have demonstrated that the coronal fi lling is as important 
as the apical, preventing the entry of fl uids and microorganisms 
into the root canal space (HOMMEZ et al., 2002; SEGURA-EGEA 
et al., 2004).

The leakage is still considered as a factor in the failure of endodontic 
treatment. Thus, the search for an effective material has been a 
constant concern in the endodontics. In reality, a clean surface is 
essential for an effective sealing, therefore the presence of smear layer, 
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after the chemical-surgical preparation, can infl uence the coronal 
restoration sealing process. Thus, the united action of endodontic 
instruments and chemical substances during the biomechanical 
preparation provides the increase of the dentin permeability, due to 
the removal of smear layer, opening the dentinal tubules, providing 
the union between the material and tooth (STEWART et al., 1969; 
PAIVA; ANTONIAZZI, 1973; ÇOBANKARA et al., 2004).

Several temporary fi llings are proposed to block the passage of 
fl uids, microorganisms and substances in the interface between the 
restorative material and the dentin. Among the existent restorative 
materials, the glass ionomer cement, described in the 70’s by Wilson 
and Kent offered various advantages such as chemically bonding to 
dental structure, thermal expansion coeffi cient similar to the tooth, 
antimicrobial activity and reduced microleakage (BUSSADORI; 
MUENCH, 1999; FORMOLO et al., 2001).  

In the 80’s, resin modifi ed glass ionomer cement was formulated 
to overcome the moisture sensitivity problems of composites and the 
low mechanical strength of glass ionomers, while maintaining the 
clinical advantages of conventional glass ionomer cement (LIMA et 
al., 2002). 

Different ways of restoring procedures have been proposed in the 
attempt of obtaining a good retention and consequently to reduce the 
marginal infi ltration, among them the adhesive systems have been 
combined with the resin modifi ed glass ionomers cements (NOVAES 
JR et al., 1998; SALLES et al., 1999; KRAMER  et al., 2003). 

Nowadays, despite all technological efforts, it was not possible 
to produce an adhesion system effective to bond restorative material 
with dentin. 

The aim of this study was to evaluate in vitro the marginal leakage 
of the resin modifi ed glass ionomer cement after root canal treatment 
comparing two different techniques: the conventional and with the 
hybridization technique.

MATERIAL AND METHOD 

Thirty six caries-free extracted human maxillary and mandibular 
molar teeth were autoclaved and stored in distilled water. The Ethics 
Committee approved the study design. Access was made using a high 
speed air turbine under water coolant with a nº1014 round bur (KG 
Sorensen) for initial entry and an Endo-Z bur (Dentsply) to extend 
the preparation to the desired occlusal outline. The cervical third of 
the root canal was prepared with Gates Glidden drills (Dentsply), 
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Endo-PTC cream and 0,5% of sodium hypochlorite (Formula & 
Ação Farmácia), according to Paiva and Antoniazzi (1993).

A fi nal irrigation with 30ml of 15% EDTA-T (Formula & Ação 
Farmácia) to remove the smear layer was made. The prepared opening 
was air-dried; cotton pellets and gutta-percha (G-C Chemical) were 
placed on the fl oor of the pulp chamber. The depth of the cavity was 
measured with a periodontal probe and allowed for at least 4 mm of 
temporary fi lling material (WEBBER et al., 1978).

The teeth were divided randomly into two groups of 18 teeth each. 
Group I-(conventional Technique): the primer was applied for 30 
seconds using a microbrush and light cured for 20 seconds, with the 
apparel Curin Light XL 1500-3M, with potency of 550mw/cm². The 
resin modifi ed glass ionomer cement was manipulated according to 
the manufacturer’s instructions and inserted into the cavity using a 
syringe (Centrix Incorporated) and light cured for 40 seconds. 

Group II-(hybridization Technique): the specimens were etched 
with 37% phosphoric acid for 15 seconds, washed for 10 seconds and 
dried with absorbent paper. A thin layer of adhesive system Single 
Bond (3M) was applied. The dentine bonding agent was light cured for 
20 seconds. The material was prepared following the manufacturer’s 
instructions. The resin modifi ed glass ionomer cement was placed 
into the pulp chamber by a syringe (Centrix Incorporated) and light 
cured for 40 seconds. 

In both groups the application and polymerization of the fi nishing-
gloss were accomplished. 

The sealers were stored in an incubator for 24 hours at 37ºC and 
100% humidity. Then the specimens were thermocycled at 500 cycles 
to temperatures of 5ºC and 55ºC, with 30 seconds of immersion in 
each bath. 

The teeth were sealed with application of three super bonder 
layers, except over the coronal access. The teeth were then immersed 
in 2% methylene blue solution (pH 7,2) and stored in an incubator, 
maintained at 37ºC for 7 days. The specimens were sectioned in a 
mesiodistal direction along their longitudinal axis with a low speed 
diamond cutter. After being sectioned, the samples were rinsed in 
tap water for 10 min to ensure removal of the debris and the smear 
layer created by the cutting.

The maximum linear coronal dye penetration was measured in 
millimeters, using a stereomicroscope (Technival Carl Zeiss) at a 
X25 magnifi cation. One examiner, who had no knowledge of the 
treatment, analyzed the sections. The section that had the greatest 
depth of dye penetration was used as the fi nal score for that specimen. 
The results were tabulated, and the mean value for each group was 
recorded. 
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The obtained data were submitted to a statistical analysis using 
the Mann-Whitney test, with a signifi cance level of 5%.

RESULTS 

The results of the quantitative marginal analysis are presented 
in Figure 1, observing the comparison between the medium values 
obtained and the applied methods. 

The Mann-Whitney nonparametric test showed no signifi cant 
differences among groups (p> 0,05). However, the leakage values 
were signifi cantly higher in the conventional technique than in the 
hybridization technique.
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Figure 1 - Coronal leakage (mm) of the techniques tested

DISCUSSION 

The resin modifi ed glass ionomer cement has further created great 
interest for temporary restoration material, due to its advantages of 
fl uoride release as well as the largest durability of the material, due 
to the resin incorporation, which provide a larger resistance to wear 
and fractures. 

Thus, to keep the positive characteristics of resin modifi ed glass 
ionomer cement, and also to improve bond strength, a combination 
with the adhesive system was developed. 

The results of the present study showed leakage in different 
degrees among techniques, but it has no signifi cant difference 
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between the groups (p> 0,05). Same results have been reported 
in previous studies (BUSSADORI; MUENCH, 1999; SALLES et 
al., 1999; LIMA et al., 2002; KRAMER et al., 2003) using similar 
methodology. In addition, Wang et al. (2006) also confi rmed similar 
results while investigating the shear bond strength of resin-modifi ed 
glass ionomer cements in human dentin using two adhesive systems.

However, Novaes Jr et al. (1998), Cacciafesta et al. (2003) and 
Wang et al. (2004) demonstrated that the modifi ed technique showed 
better results than the conventional technique. Bernardo et al. (2000) 
have reported that the adhesion force for the acid conditioning 
technique is larger than the conventional technique.

Several studies have noticed the importance of the smear layer 
removal, to obtain better sealing ability of the restorative material. 
However, the results in this study didn’t confi rm these data, because 
the hybridization technique, that provide a larger removal of smear 
layer than the conventional technique, didn’t improve the marginal 
sealing in endodontically treated teeth. 

This result can be justifi ed for the use of the irrigant solution during 
the endodontic therapy, which increases the dentin permeability. 
This is in accordance with other studies of the dentinal permeability 
that evidenced better results with the use of irrigant solution in 
biomechanical preparation. (NIKIFORUK; SREEBNY, 1953; 
PAIVA; ANTONIAZZI, 1973; ROBAZZA et al., 1981; VIVACQUA-
GOMES et al., 2002; ÇOBANKARA et al., 2004)

Thus, was observed that the leakage in group I was not infl uenced 
by adhesive system, but by auxiliary substances that removed smear 
layer and prepared the dentin surface for better adhesion of the 
temporary restoring material. In relation to group II, the leakage is 
similar to group I, possibly originated from an inherent failure to the 
adhesive system (CARVALHO et al., 2004; WANG et al., 2006). In 
addition, Souza et al. (2005) confi rmed similar results when liquid 
adhesives were applied at the pulp chamber walls, using similar 
methodology in this paper. Ozturk et al. (2004) also observed similar 
results, using the fl uid fi ltration method. 

Perdigão et al. (2000) and Uceda-Gomez et al. (2003) related that 
the residual NaOCl in the subsurface porous dentin could result 
in incomplete polymerization of resin monomers at the interface 
between the adhesive and dentin. Thus, these endodontic irrigants 
could interfere with the retention of the adhesive system. 

Moreover, the results showed that none of the tested groups 
were capable to completely eliminate the marginal leakage in 
endodontically treated teeth. 
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CONCLUSION

According to the methodology used, it was possible to conclude 
that none of the tested groups were capable to completely eliminate 
marginal leakage in endodontically treated teeth and the association 
of the adhesive system to resin modifi ed glass ionomer did not 
infl uence the sealing ability of those restorations. Additional studies 
may be needed to verify the sealing quality provided by these 
techniques in clinical applications.
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