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ABSTRACT  

Background:  Dental amalgam has been used by dentists for more than a century. It has many advantages as a 

restorative material, because it has high strength, durable and easy to use. However, amalgam fillings have a 

number of drawbacks, such as, corrosion; they do not fulfill aesthetic demand; making undercuts for mechanical 

retention necessary, mercury toxicity and lack of adhesion to tooth structures. Recently popularity of resin-

based composite restoration has increased than amalgam restoration because of its excellent aesthetic and other 

favourable characteristics. However, failure is also seen in composite restoration in posterior dentition as 

excessive wear, polymerization shrinkage, open inter proximal contacts, tooth sensitivity, secondary caries, 

irreversible pulpitis and restoration fracture. Aim of the study: To study microleakage in restorative materials 

used for primary teeth.  

Materials and methods: The study was conducted in the Department of Pediatrics of the Dental institution. For 

the study, we collected 30 extracted non carious deciduous molars. The collected teeth were cleaned using hand 

instruments and were stored in normal saline solution at room temperature. The teeth were grouped into three 

groups, Group A, Group B, and Group C. We prepared class I cavities on the teeth using round bur, straight bur 

and inverted cone bur. The depth of the cavity was kept at 1.0-1.5 mm for all the teeth. The teeth were restored 

using manufacturer’s instruction. The teeth in group A were restored with colored compomer, in group B were 

restored with Giomer, and in group C were restored with resin modified glass ionomer cement.  

Results: We observed that the highest frequency of score zero was seen in group B, followed by group A, and 

then group C. Score three was seen with one sample in group B.  

Conclusion:  From the results of present study, this can be concluded that restoration of deciduous molars with 

colored compomer would be more long lasting because of minimal marginal leakage seen with the material. 

Keywords: Amalgam, GIC, restoration, microleakage. 
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INTRODUCTION 

Marginal microleakage is commonly observed with 

various restorative materials which can lead to 

marginal staining and secondary caries and if not 

treated in time, it can cause pulpal pathology. These 

factors have been cited as the main reasons for 

restoration replacement. Controlling microleakage 

has always been an important goal of operative 

dentistry. 1 Dental amalgam has been used by 

dentists for more than a century. It has many 

advantages as a restorative material, because it has 

high strength, durable and easy to use. However, 

amalgam fillings have a number of drawbacks, such 

as, corrosion; they do not fulfill aesthetic demand; 

making undercuts for mechanical retention 

necessary, mercury toxicity and lack of adhesion to 

tooth structures. 2, 3 Recently popularity of resin-

based composite restoration has increased than 

amalgam restoration because of its excellent 

aesthetic and other favourable characteristics. 

However, failure is also seen in composite 

restoration in posterior dentition as excessive wear, 

polymerization shrinkage, open inter proximal 

contacts, tooth sensitivity, secondary caries, 

irreversible pulpitis and restoration fracture. 4, 5 

Glass ionomer cements (GIC) is widely used as 

restorative materials, luting cements and base 

materials. These materials have widened the 

armamentarium of tooth-colored restorative 

materials and in particular, they have been 

successfully used for restoration of primary teeth. 

Their main advantages are relative ease of use, 

bonding potential to enamel and dentin and fluoride 

ion release. However, the disadvantage is the 

microleakage present with the GIC. Therefore,  

reinforcing the conventional GIC with additional 

antibacterial agents may be an effective measure. 6 

Hence, the present study was conducted to study 

microleakage in restorative materials used for 

primary teeth.  

MATERIALS AND METHODS 

The study was conducted in the Department of 

Pediatrics of the Dental institution. For the study, 

we collected 30 extracted non carious deciduous 

molars. The collected teeth were cleaned using hand 

instruments and were stored in normal saline 

solution at room temperature. The teeth were 

grouped into three groups, Group A, Group B, and 

Group C. We prepared class I cavities on the teeth 

using round bur, straight bur and inverted cone bur. 

The depth of the cavity was kept at 1.0-1.5 mm for 

all the teeth. The teeth were restored using 

manufacturer’s instruction. The teeth in group A 

were restored with colored compomer, in group B 

were restored with Giomer, and in group C were 

restored with resin modified glass ionomer cement. 

The prepared cavities were cleaned with water 

spray and air spray before restoring with material. 

After completing the restoration, the restorations 

were polished. The teeth were kept for 24-48 hours 

after restorations. Then, restored teeth were 

prepared for dye exposure to check the marginal 

leakage of restorations. The teeth were covered 

with nail varnish except for area about 2 mm from 

the periphery of restoration. To avoid leakage of 

materials from root apices, they were occluded with 

modeling wax. After preparation of the teeth, they 

were kept in dye solution for 24 hours at room 

temperature. The teeth were removed from the 

solution after 24 hours and were cleaned 

thoroughly. After cleaning of the teeth, buccolingual 

sections of each teeth were prepared cutting 

through center of restoration.  

The buccolingual sections were viewed under 

microscope to determine the microleakage scores.  

The following scoring criteria are used:  

0― No dye penetration 

1― Dye penetration between the restoration and 

the tooth into enamel only 

2― Dye penetration between the restoration and 

the tooth in the enamel and dentin. 

3― Dye penetration between the restoration and 

the tooth into the pulp chamber. 

The results were tabulated and subject to further 

statistical analysis.  

The statistical analysis of the data was done using 

SPSS version 11.0 for windows. Chi-square and 

Student’s t-test were used for checking the 

significance of the data. A p-value of 0.05 and lesser 

was defined to be statistically significant.  
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RESULTS 

Table 1 shows the comparison of microleakage 

scores in different groups. We observed that the 

highest frequency of score zero was seen in group B, 

followed by group A, and then group C. Score three 

was seen with one sample in group B. Fig 2 shows 

the mean microleakage score of different 

restorative materials. The lowest mean 

microleakage score was seen in group A. {fig 1 and 

2} 

Table 1: Comparison of microleakage scores in 

different groups. 

Groups  Microleakage scores Mean 

score 0 1 2 3 

Group A 

(n=10) 

6 3 

 

1 0 0.4 

Group B 

(n=10) 

7 2 0                                                                                                   1 0.5 

Group C 4 4 2 0 0.8 

 

 

Fig 1: The lowest mean microleakage score was 

seen in group A. 

 

Fig 2: Mean Score. 

DISCUSSION 

In the present study, we observed that teeth 

restored with colored compomer had least 

microleakage as compared to teeth restored with 

Giomer and resin modified glass ionomer cement. 

However, none of the restorative materials were 

seen to be totally failure. These materials can be 

used effectively for restoration of deciduous teeth. 

Results were observed to be statistically non-

significant. Results were compared to previsou 

studies and were found to be consistent. 

Subramaniam P et al evaluated the microleakage of 

a composite resin restoration in primary teeth 

following laser irradiation of enamel and dentin.  

Forty freshly extracted sound human primary 

maxillary and mandibular anterior teeth were used 

in this study. The teeth were randomly divided into 

two groups (I and II), with 20 teeth in each. In group 

I, proximal cavities (Class III) were prepared using 

an airotor hand –piece and diamond bur. The 

cavities were etched for 15 seconds with 35% 

phosphoric acid gel, rinsed with water for 15 

seconds, air dried and a bonding agent was applied 

onto the cavity surfaces and light cured for 20 

seconds. The cavities were restored with composite 

resin and light cured for 40 seconds. In group II, 

proximal (Class III) cavities were prepared using 

Erbium, Chromium: Yttrium Scandium Gallium 

Garnet. The cavity was then rinsed, air dried and 

without etching, a bonding agent was applied and 

light cured for 20 seconds. The cavities were 

restored in the same manner as that of group I. The 

treated teeth were mounted on acrylic resin blocks 

and were subjected to a thermocycling regimen. 

Following, the teeth were immersed in 2% 

methylene blue for 24 hours. The teeth were 

sectioned longitudinally in a bucco-lingual direction 

using a diamond disc at slow speed. The sections of 

all the groups were examined under a 

stereomicroscope for micro-leakage. The mean 

scores for microleakage in group I was 1.95 ± 1.31 

and in group II it was 1.4 ± 1.27. There was no 

significant difference between the two groups. They 

concluded that no significant difference in 

microleakage was noticed between the composite 

resin bonded to lased enamel and dentin and the 

teeth prepared with conventional method. Omidi BR 

et al compared the microleakage of Class II (box 

only) cavity restorations with ACTIVA Bioactive 

Restorative Glass, resin-modified GI (RMGI), and 

composite in primary molars. A total of 65 primary 

molars with at least one intact proximal surface 

were selected in this in-vitro study. After 

debridement of each tooth, Class II (box only) 

cavities were prepared. Based on the type of the 
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restorative material and the application of etching 

and bonding adhesives, the samples were 

categorized into five groups: (1) composite; (2) 

RMGI (Fuji II LC)+conditioner; (3) RMGI (Fuji II LC); 

(4) enhanced RMGI (ACTIVA Bioactive Restorative 

Glass)+etching/bonding; and (5) ACTIVA Bioactive 

Restorative Glass. The restored teeth were 

thermocycled for 2000 cycles. After embedding in 

an acrylic resin, the degree of dye penetration at 

axial and gingival walls was assessed using a 

stereomicroscope. Resin-based composite (RBC) 

Z250 showed the least microleakage, while RMGI 

showed maximum microleakage at axial walls. The 

mean degree of microleakage at gingival margins 

was the lowest in RBC Z250 and 

ACTIVA+etching/bonding groups and the highest in 

RMGI+conditioner and RMGI groups. They 

concluded that the microleakage of ACTIVA 

Bioactive Restorative material in the absence or 

presence of etching and bonding could be 

comparable to the microleakage of composites. 7, 8 

Cehreli SB et al evaluated the microleakage and 

marginal integrity of newly developed glass 

carbomer cement with and without protective 

surface coating (SC) in primary molars. 

Standardized cavities were prepared on extracted 

human primary molars, and the teeth were 

randomly assigned into the following groups (n = 

10/each): (1) conventional glass ionomer cement 

(GIC) without SC; (2) GIC with SC; (3) glass 

carbomer cement without SC; (4) glass carbomer 

cement with SC; and (5) compomer without SC. 

Following thermocycling, the specimens were 

immersed in 0.5% basic fuchsin solution, sectioned, 

and digitally photographed. Microleakage was 

evaluated quantitatively by using open-source 

image analysis toolkit (ImageJ. The greatest amount 

of dye leakage was observed in the uncoated glass 

carbomer specimens, followed by the uncoated 

glass ionomer group. There was no significant 

difference between the microleakage values of 

coated glass ionomer, coated glass carbomer, and 

the compomer. The following statistical ranking was 

observed among microleakage of the test materials: 

uncoated glass carbomer > uncoated glass ionomer 

> coated glass ionomer ≈ coated glass carbomer ≈ 

compomer. Uncoated glass carbomer exhibited 

severe internal ice crack-like lines. They concluded 

that the use of the new glass carbomer cement 

without SC results in severe microleakage and 

catastrophic internal cracks. Gupta M et al evaluated 

microleakage associated with three placement 

techniques for compomer restorations in primary 

molars. This in vitro experimental study assessed 

the microleakage associated with bulk-fill, 

horizontal-incremental, and oblique-incremental 

compomer placement techniques in primary 

molars. Ninety specimens were divided into three 

groups of thirty for each of the placement 

techniques. Nearly 86.6% of the specimens 

presented with microleakage involving the entire 

axial wall and pulpal floor in the bulk-fill group, 

whereas 56.6% and 46.6% of the specimens in the 

horizontal-incremental and oblique-incremental 

groups showed microleakage up to two-third and 

one-third of the axial walls, respectively. A 

significant difference in scores was observed 

between groups. They concluded that microleakage 

was observed with all the three techniques but was 

comparatively lower with the incremental 

placement techniques. The oblique-incremental 

technique offered the least microleakage. 9, 10 

CONCLUSION 

From the results of present study, this can be 

concluded that restoration of deciduous molars 

with colored compomer would be more long lasting 

because of minimal marginal leakage seen with the 

material.  
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