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ABSTRACT 
 
INTRODUCTION: polymerization shrinkage of composite resins causes stresses that may exceed the strength of the bond with the 

surrounding tooth structure, leading to interfacial failure. The use of an adhesive system is always required. 

OBJECTIVE: The purpose of this in vitro study was to compare the effect of total-etch adhesive system with self-etch adhesive system on 

microleakage of universal nano-hybrid composite resin when used to restore class V cavities in primary teeth. 

MATERIALS AND METHODS: The sample consisted of 50 freshly extracted sound primary teeth. Standardized class V cavity 

preparations on the buccal surfaces were prepared and the sample was randomly divided into 2 equal groups:  

Group I: 25 teeth received total etch adhesive system.  

Group II: 25 teeth received self-etch adhesive system. 

The cavities were restored with a universal nano-hybrid restorative material. All specimens were thermocycled and immersed in 0.5% basic 

fuchsine dye at 37C˚ for 24 hours. Basic fuchsine penetration was assessed on a 4 point grading scale (0 to 4) using a stereomicroscope to 

evaluate the microleakage of the restorations. 

RESULTS: Comparing the percentage of microleakage scores of group I and group II at occlusal margin it was found that, the group I was 

significantly lower than group II (p=0.041). As for percentage of microleakage scores for the gingival margin between groups I and II it was 

found that there was no significant difference (p=0.741). Comparing the percentage of microleakage scores at both the gingival and occlusal 

margis of group I and II, no significant difference was revealed (p=0.105) (p=0.278) respectively. The sum of occlusal and gingival 

percentage of microleakage scores of group I compared to group II revealed no significant difference (p=0.325)..   

CONCLUSION: There is no significant difference in microleakage sum scores between total etch and self-etch adhesive system groups. At 

the occlusal margin, total-etch adhesive system was significantly better than the self-etch adhesive systems. 
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INTRODUCTION 
Microleakage is one of the most frequently encountered 

problems with composite restorations, especially at the 

gingival margins when located apical to the 

cementoenamel junction (CEJ). Marginal microleakage is 

an important causal factor in clinical failures of 

restorations (1). 

    Nanohybrids are resin based composites (RBCs), 

containing either a combination of nanofillers with 

nanoclusters or a combination of different types of filler 

particles. These RBCs have high filler loading, workable 

consistency, excellent polishability, as well as good 

handling, strength, and wear properties. However, due to 

extremely high surface area-to-volume ratio they require a 

higher degree of silanization than larger particulate fillers 

(2(.  

    As a result of numerous advances in restorative 

composites, the use of an adhesive system is always 

required since composites themselves are not able to bond 

to dental tissues. Therefore, recent technology has led to 

the introduction of many adhesive systems to the market.  

    To avoid confusing and incorrect uses of the adhesives, 

Van Meerbeek et al (3-5(, have proposed a classification 

according to different adhesion strategies and adhesives: 

the Etch and Rinse (ER) adhesive systems, the Self- Etch 

(SE) adhesive systems, and the glass ionomer adhesive 

systems. 

   The ER adhesives always involve the use of phosphoric 

acid, which permits demineralization of the dental tissues 

and, after rinsing, complete elimination of the smear layer. 

Therefore, in the course of the ER adhesion strategy, the 

adhesive resin (bonding) is applied in a different clinical 

step: the demineralization and the hybridization of dental 

substrate appear consecutively. 

    On the contrary, with the SE adhesives, the 

demineralization and the impregnation of the adhesive into 

the enamel-dentin support appear simultaneously. The 

demineralization process results from the acidic 

monomers, which are components of the adhesive system. 

Therefore, the SE adhesive must not be rinsed. 

    There are currently 4 different types of SE adhesives, 

which are indexed according to their pH value: the ultra-

mild SE (pH about 2.5), the mild SE (pH about 2), the 

intermediary strong SE (pH about 1.5), and the strong SE 

(pH < 1) (3-6(.  

    On the enamel, for both ER and SE adhesive systems, 

bonding to the tissue are essentially micromechanical. On 

the dentin, for the ER adhesives, the mechanisms of 
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adhesion are mainly micro-mechanical because the 

phosphoric acid is a very strong acid (pH about 0.5). 

Phosphoric acid completely dissolves the mineral and so, 

the collagen fibers are totally exposed after etching. For 

the SE adhesives, the adhesion to the dentin is both micro-

mechanical and chemical (3,5).  

    The self-etch monomers are often less acidic than 

phosphoric acid and some minerals remain attached to the 

collagen fibers, permitting chemical links between dental 

substrate and functional groups of the adhesive monomers. 

Laboratory experiments have permitted comparison 

between different bonding materials and have pointed 

statistical differences between different adhesive systems 

(7,8(. The aim of this in vitro study was to compare the 

effect of self-etch adhesive system with total-etch adhesive 

system on microleakage of universal nano-hybrid 

composite resin when used to restore class V cavities in 

primary teeth. 

 

MATERIALS AND METHODS 
The approval of ethical committee was obtained before the 

commencement of study. The present study was an 

experimental laboratory comparative study. The study 

sample included fifty sound primary teeth, that were 

collected from outpatient clinic of Pediatric Dentistry 

Department Faculty of Dentistry Alexandria University. 

All teeth were cleaned from debris, blood stains and stored 

in distilled water at room temperature until usage. The 

sample size was based on a previous study assuming an 

effect size of 0.5, alpha level of 0.05 and an 80% power. A 

minimum required sample size was calculated to be 25 for 

each of the 2 groups (9).  

Inclusion criteria 

 Freshly shed or extracted human primary teeth for 

orthodontic purpose. 

 Sound teeth with no caries, enamel cracks, previous 

fillings. 

MATERIALS 

1. Carbide bur No.330. (Kerr, UK) 

2. Universal nano-hybrid restorative material 

(Grandio®) (Voco Gmbh, Germany) 

3. Etchant for acid-etch technique (contains phosphoric 

acid 35%) (Vococid) (Voco Gmbh, Germany). 

4. Light-curing one-component dentine and enamel 

bond (Solobond M) (Voco Gmbh, Germany). 

5. Dual-curing self-etch-bond reinforced with nano-

fillers (futurabond ® DC) (Voco Gmbh, Germany). 

6. Light curing device (Ivoclar, Vivadent, Germany).  

7. Stereomicroscope (Olympus stereomicroscope SZ11, 

Germany).     

METHODS 

All the teeth were examined using magnifying glass to 

assure that no crack lines were present. The exposed pulp 

chamber or root apices were sealed and covered with 

sticky wax. Each tooth was embedded in an acrylic block, 

with the buccal surface facing outwards. All selected teeth 

received standardized class V preparations (1.5-mm depth, 

3-mm width, and (3) 2-mm height). The length of the bur 

was used as a guide for the cavity depth (10). They were 

then divided randomly into 2 equal groups.   

Group I:  Twenty five teeth were restored by total-etch 

adhesive system and composite resin.  

Group II: Twenty five teeth were restored by self-etch 

adhesive system and composite resin. 

Storage and thermocycling 

All samples were labeled and stored in distilled water at 

37°C inside an incubator unit for 24 hours before 

thermocycling. The specimens were   subjected to 

thermocycling in water baths: 500 cycles between 5°C and 

55°C, with a dwell time of 15 seconds and a 15-second 

transfer time between baths to simulate temperature 

fluctuations in the oral cavity (11). 

Microleakage test 

The exposed tooth surfaces were covered with three layers 

of nail polish except the surface of restoration and a 

surrounding 1mm area, to prevent dye penetration. All 

specimens were immersed in 0.5% basic fuchsine dye at 

37C˚ for 24 hours. Teeth were removed from dye solution 

and washed under running water for half an hour. The 

teeth were sectioned buccolingually through the center of 

the restoration using a water-cooled diamond disc. The 

sectioning resulted in two approximately equal parts which 

were both analyzed for microleakage. 

Evaluation 

The cut surfaces of the sectioned teeth were examined and 

viewed under a stereomicroscope to analyze basic fuchsine 

penetration at the marginal seal of each restoration in 

occlusal and gingival directions. The samples were 

evaluated blindly by one examiner at the Dental 

Biomaterials Department. A 4 point grading scale (0 to 4) 

was used according to the scoring criteria (8.9). (Table 1)  

 

Table (1): Microleakage scoring criteria. 

Score Degree of microleakage 

Score 0 No Microleakage 

Score 1 Microleakage along the enamel 

Score 2 Microleakage extending beyond the amelodentintal 

junction 

Score 3 Microleakage along the floor of the cavity 

Score 4 Microleakage reaching the pulp 

 

STATISTICAL ANALYSIS  

Statistical analysis was done using Statistical Package for 

Social Sciences (SPSS/ version 20) software. Yates 

corrected Chi- Square test was used to analyse the 

categorical data. P value was considered significant if < 

0.05. 

 

RESULTS 
Comparing the percentage of microleakage scores of group 

I and group II at occlusal margin it was found that, the 

group I was significantly lower than group II (p=0.041). 

As for percentage of microleakage scores for the gingival 

margin between groups I and II it was found that there was 

no significant difference (p=0.741). Comparing the 

percentage of microleakage scores at both the gingival and 

occlusal margins of group I and II, no significant 

difference was revealed (p=0.105) (p=0.278) respectively. 

The sum of occlusal and gingival percentage of 

microleakage scores of group I compared to group II 

revealed no significant difference (p=0.325) (Table 2, Figs. 

1-4). 
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Table (2): Comparison of micoleakage scores between group I and II at the occlusal and gingival margin of the restoration.  

Microleakage 

score 

Group I total etch Group II Self etch 

Occlusal margin Gingival margin Occlusal margin Gingival margin 

No.25 % No.25 % No.25 % No.25 % 

0 18 72.0 12 48.0 11 44.0 10 40.0 

1 6 24.0 7 28.0 12 48.0 8 32.0 

2 1 4.0 6 24.0 2 8.0 6 24.0 

3 0 0.0 0 0.0 0 0.0 1 4.0 

4 0 0.0 0 0.0 0 0.0 0 0.0 

P1 0.105 0.278 

P2 0.741 

P3  0.041  

P4 0.325 

P1 comparison between gingival margins and occlusal margins in the same group. 

P2 comparison between gingival margins in the two groups  

P3 comparison between occlusal margins in the two groups. 

P4 comparison between total scores of group I and II. 

 

 

 

 
Figure 1: Microleakage scores at the occlusal margin for group I. 

 

 

 

 
Figure 2: Microleakage scores at the gingival margin for group I. 

 

 

 

 

 

 
Figure 3: Microleakage scores at the occlusal margin for group 

II. 

 

 

 

 

 

 
Figure 4: Microleakage scores at the gingival margin for group 

II. 
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DISSCUSION 
Marginal seal plays a major role in the success of dental 

restorations. Additionally, proper adhesion between the 

restorative material and the cavity walls results in good 

marginal sealing with less microleakage and a longer life 

of the restoration (12). 

    Natural sound primary molars extracted for orthodontic 

purpose or near their time of shedding were selected to 

ensure standardization and that any microleakage that 

would take place could only be attributed to the restoration 

used.  For this reasons, standardization of cavity size, 

shape and depth, in addition to material application and 

polymerization was adopted. The only variable was the 

adhesive tested.  

    After fulfilling the inclusion criteria, teeth were 

randomly distributed to two groups I and II. 

Randomization was adopted to ensure that on average all 

factors influencing the study outcome are equal between 

the two studied groups,  

    Class V lesions present special problems with any 

restorative material, because the selected material is 

required to bond to enamel and dentin/cementum. Dentin 

and cementum are less favorable substrates for bonding 

(13).  

    In the present study standardization of cavity 

dimensions, was achieved by the cavity outline form 

through a preformed outline cut in    an orthodontic band 

material that was placed around the tooth.  

    The universal nano-hybrid restorative material that was 

used in this study has higher filler loading (87% w/w 

inorganic fillers) compared to conventional resin 

composite and average filler particle size is 20-60 nm (14).  

    In group I the adhesive system used is a light curing one 

component etch-and-rinse. Whereas in group II the 

adhesive system is dual-curing self-etch-bond, as dual-

cured adhesive systems polymerize via both light and 

chemical reactions. It has been stated that these systems 

have better and more complete polymerization. The pH of 

Future bond® DC used in this study is 1.5; hence, it falls 

in the category of intermediary strong self-etching 

adhesive (8,15).  

    In order to simulate the oral condition all specimens 

were subjected to thermocycling at 500 cycles between 

5°C and 55°C, with a dwell time of 15 seconds and a 15-

second transfer time between baths to simulate 

temperature fluctuations in the oral cavity. The use of 

thermocycling highlights the mismatch in the thermal 

coefficient of expansion between the restoration and tooth 

structure, which would result in repeated expansion-

contraction stresses at the tooth-restoration interface 

leading to gap formation and microlrakage (16).  

    In the present study, the microleakage was detected with 

the dye penetration which was evident within the crack 

lines, suggesting the severity of the loss of integrity. This 

observation is in accordance with Mehmet Dalli et al (17) 

who conducted a comparative assessment of in vitro 

microleakage of five different new generation self-etching 

adhesive systems.  

    Our study finding showed that, higher microleakage 

scores were detected for the self-etching adhesive group at 

the occlusal margin than etch and rinse adhesive group. 

This finding is in agreement with Sensi et al. (18,19). On 

the contrary, Santini et al. (20) revealed no significant 

difference between self-etching adhesive systems and etch 

and rinse adhesive systems in the degree of microleakage 

in Class V cavities.  

    The statistical analysis in this present study indicated 

that, a higher amount of leakage at the gingival margin 

compared to occlusal margin was found in both groups, 

however, the differences were not significant. This finding 

is in agreement with the study conducted by Bracket et al. 

(21). The investigators used different combinations of 

bonding agents and resin composite in class V resin 

restorations. The study proved that no material could 

eliminate microleakage at the gingival margin. 

    The results of the present study could be attributed to 

the fact enamel thickness is lesser in the gingival margin 

compared to the occlusal margin. In this context, if 

microleakage is deemed to take place, the dye will have to 

travel a short distance until it reaches dentin, which will 

accordingly affect the scoring rendering higher score at the 

gingival aspect (22). Moreover, bonding to dentin presents 

a much greater challenge, as it contains a substantial 

proportion of water and organic materials, which presents 

a moist surface that impairs the bonding mechanism.   

    When comparing group I and II (both gingivaly and 

occulsally), the results showed no significant differences 

between groups. This finding is in agreement with the 

study of Sánchez et al. (23). Moreover, El Sayed et al. (24) 

concluded that although all adhesive systems exhibited dye 

penetration at both occlusal and gingival margins, etch and 

rinse systems are still considered a gold standard for 

adhesion. 

    The results of the present study substantiate the belief 

that the search for an ideal material that would fulfill all 

requisites of perfect adhesion, strength and aesthetics 

should never cease.    

 

CONCLUSIONS 
1- At the occlusal margin, total-etch adhesive system was 

significantly better than the self-etch adhesive systems 

2- At the gingival margin, no difference was found in 

both groups.  

3- The percentage of microleakage scores at the occlusal 

and gingival margins within each group showed 

comparable values. 

4- The combined sum of percentage microleakage scores 

at the gingival and occlusal margins was comparable in 

both groups.  

 

RECOMMENDATIONS  
Further clinical studies using different adhesive systems 

are still needed in search of a material to completely 

eliminate microleakage. 
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