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Abstract 
Background: To assess microleakage in class II cavities restored with composite resins by using 
various placement techniques. 
Materials and methods: A total of 60 samples were enrolled, 10 in each group. They were divided 
into 6 groups. Scoring for the degree of dye penetration at the occlusal and cervical walls were 
evaluated. The results were analyzed using SPSS software. The significance was determined at p-value 
less than 0.05. 
Results: Microleakage in occlusal wall mean scores of the 6 groups are depicted. Results for occlusal 
wall showed significantly better score for groups 3 and 4, when compared to other groups. The mean 
score for dye penetration in group 1and 2 were 0.21 and 1.0. 
Conclusion: Flowable composite as the first increment is better to use and hence, recommended in 
class II cavities. 
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Introduction 
Direct Class II composite restorations can be placed at an acceptable standard if the cervical 
margin is in sound enamel; when the adhesive restorations are located below the CEJ 
(Cemento-enamel junction) and cervical lesions have no enamel the quality of the marginal 
integrity is questionable [1]. Below the CEJ the bond with dentin is weaker:  the 
polymerization shrinkage can result in gap formation between composite resin and the cavity 
walls. Marginal gap formation contributes to micro leakage permitting the passage of oral 
fluids and bacteria from the oral cavity and become a source of postoperative sensitivity, 
pulpal inflammation   and recurrent caries [2-4]. To reduce these effects have been suggested, as 
a better option to the conventional resin technique, the Class II open-sandwich restorations: glass-
ionomer cement (GIC) or resin-modified glass-ionomer cement (RMGIC) is placed between 
the dentin cervical margins and occlusal composite restoration [5, 6]. GICs and RMGICs have 
been shown to be less able to seal margins, can dissolve over time in the oral environment [7-9]. 
Recently  flowable resin  composites (FRC), with lower filler content and far lower viscosity, 
have been recommended as liners at CEJ margins of the proximal box of Class II composite 
restorations to improving marginal integrity and to resu lting less micro leakage and post-
operative sensitivity [4, 10]: a layer of flowable materials at the gingival floor (in cementum 
margins) of Class II composite restorations get better the marginal seal of a restoration and is 
an ideal choice for use in a open-sandwich technique [11]. 
Light cure composite resins are being widely used for the restoration of posterior teeth. This 
is not only because of their more favorable esthetic properties, but also due to their adjesion 
to the dental tissues. Although amalgam has served dentistry for over  a  century, the 
clinicians have become more in favour of composites in the recent times. This transition is 
due to the alleged health concerns and environmental considerations regarding amalgam, the 
dental professions desire for an adhesive material that demands less invasive cavity 
preparations, and the patient demand for tooth-coloured restorations even in the posterior 
teeth [12]. The suitable esthetic posterior restorative materials are competing in the present 
esthetic era to best suit the above requirements. 
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During recent years, the resin-based composites have been 
substantially modified to resemble a freshly triturated mass 
of  amalgam in their prepolymerized state, so that they can 
be condensed into class I and Class II cavities [13]. The 
newest posterior resin composites show reduced wear rate; 
[14]  however, the marginal adaptation of these restorations 
particularly in the proximal boxes, has remained 
unacceptable. Resin composite materials undergo a 
volumetric polymerization contraction of at least  2.0% 
which may result in gap formation [15]. Such gaps can result 
in the passage of salivary fluids along the tooth restoration 
interface resulting in  microleakage [16]. Hence, this study 
was conducted to assess microleakage in class II cavities 
restored with composite resins by using various placement 
techniques. 

 
Materials and Methods 
A total of 60 samples were enrolled, 10 in each group. 
Standardized class II cavities were made and were restored 
using composites of different consistencies with different 
placement techniques. They were divided into 6 groups as 
Group 1 with Microhybrid composite, Group 2 with 
Packable composite, Group 3 Microhybrid composite with a 
flowable composite liner, Group 4 Packable composite with 
a flowable composite liner, Group 5 Microhybrid composite 
with precured composite insert in second increment and 
Group 6 Packable composite with precured insert in second 
increment. These specimens were sectioned and evaluated 
for microleakage at the occlusal and cervical walls 
separately using stereomicroscope. Scoring for the degree of 

dye penetration at the occlusal and cervical walls were 
evaluated. The results were analyzed using SPSS software. 
The significance was determined at p- value less than 0.05. 

 
Results 
A total of 60 samples were enrolled. Microleakage in 
occlusal wall mean scores of the 6 groups are depicted. 
Results for occlusal wall showed significantly better score 
for groups 3 and 4, when compared to other groups. The 
mean score for dye penetration in group 1and 2 were 0.21 
and 1.0. 

 
Table 1: Frequency of dye penetration score as an indicator of 

marginal microleakage in occlusal wall 

Score 
 
 
 
 
 
 
 

Dye penetration score as an indicator of microleakage in the 
cervical wall. Results for cervical wall showed highly 
significant difference in the groups 3 and 4, when compared 
to groups 1 and 2. Significant difference was seen in groups 
5 and 6, when compared to 1 and 2. The least mean value 
was depicted in group 3 and highest in group 2. 

 

Table 2: Frequency of dye penetration score as an indicator of marginal microleakage in cervical wall 

Score 
 
 
 
 
 
 
 

Discussion 
The microleakage process is a phenomenon of diffusion of 
substances, organic or inorganic; into the tooth through the 
interface between the restorative material and the tooth 
structure [17]. Microleakage occurs due to dimensional 
changes in restorative materials such as polymerization 
shrinkage, difference in co-efficient of thermal expansion, 
hygroscopic expansion of materials and also due to extreme 
temperatures in the oral cavity, which may break  the 
adhesion between adhesive system and cavity walls forming 
microgaps. This results in sensitivity, recurrent caries, 
possible pulpal pathosis, marginal deterioration, and 
discoloration. Some authors claim that the polymerization 
shrinkage of composite resins plays an important role on the 
debonding of the adhesive interface, consequently 
increasing the microleakage [18]. Hence, this study was 
conducted to assess microleakage in class  II  cavities 
restored with composite resins by using various placement 
techniques. 
In the present study, a total of 60 samples were enrolled. 
Microleakage in occlusal wall mean scores of the 6 groups 
are depicted. Results for occlusal wall showed significantly 
better score for groups 3 and 4, when compared to other 

groups. The mean score for dye penetration in group 1and 2 
were 0.21 and 1.0. A study by MR et al., demonstrated that 
in the occlusal wall, packable composite, showed 
significantly more marginal microleakage than the other 
groups. In the cervical wall, teeth restored with a flowable 
composite liner showed less marginal microleakage when 
compared to all other groups  [19]. Another study by Somani 
R et al., showed that microleakage was present least in the 
Mat incremental group and maximum in the bulk placement 
group while inter comparison revealed statistically 
significant difference between all the groups except for split 
incremental and Mat incremental groups. The recently 
introduced Mat incremental placement technique showed 
least microleakage when compared to conventional 
techniques [20]. 
In the present study, dye penetration score as an indicator of 
microleakage in the cervical wall. Results for cervical wall 
showed highly significant difference in the groups 3 and 4, 
when  compared to groups 1 and 2. Significant difference 
was seen in groups 5 and 6, when compared to 1 and 2. The 
least mean value was depicted in group 3 and highest in 
group 2. Another study by Poggio C et al., fifty human teeth 
were used. The prepared teeth were randomly assigned to 5 

Groups Number 
 

Mean 0 1 2 3 
Group 1 10 8 2 0 0 0.21 
Group 2 10 7 0 2 1 1.0 
Group 3 10 10 0 0 0 0 
Group 4 10 10 0 0 0 0 
Group 5 10 9 1 0 0 0.16 
Group 6 10 8 0 0 2 0.95 

 

Groups Number 
 

Mean 0 1 2 3 
1 10 0 0 4 6 2.46 
2 10 0 0 2 8 2.80 
3 10 6 2 2 0 1.02 
4 10 7 1 1 1 1.16 
5 10 1 1 6 2 2.08 
6 10 0 1 2 7 2.21 
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experimental groups (of 10 specimens and 20 cavities each) 
and restored. Group 1: Filtek TM Supreme XTE Flowable 
(3MESPE) + Universal Filtek Supreme XTE (3MESPE), 
Group 2: GrandioSO Heavy Flow (Voco) + GrandioSo 
(Voco), Group  3: SDR™ (Dentsply  Caulk) + Esthet-X® 
HD (Dentsply Caulk), Group 4: SonicFill (Kerr), Group 5: 
Grandio (Voco). The results demonstrated no significant 
leakage differences between Group 4 and Group 5, that both 
showed significantly higher frequency distribution of Score 
0. Group 2 and Group 3 showed a significant prevalence of 
Score 1, whereas Group 1 showed significantly higher 
frequency of Score 2. None of the restorative techniques 
tested completely eliminated  microleakage dye penetration 
in dentin margins; marginal adaptation in Class II composite 
restorations with gingival wall below the CEJ varied in both 
substrates and from different restorative techniques used [21]. 
Restoring class II cavities with resin composites has always 
been a point of debate, especially in deep cavities where 
there is no enamel and the cavity margins are formed of 
dentin, cementum or both. Bonding to dentin is more 
difficult to achieve due to the specific properties of dentin 
such as tubular structure and intrinsic wetness [22]. To 
minimize stress from polymerization shrinkage, efforts have 
been directed towards improving placement techniques, 
composite formulations, and curing methods  [23]. Efforts 
have been made to develop methods to decrease this 
problem, which include techniques for light polymerization, 
aimed at reducing the amount of composite volumetric 
shrinkage, and following strategic incremental placement 
techniques, which help to reduce the residual stresses at the 
tooth restoration interface [24]. However, concerns related to 
the ability of “packable” composites to adequately adapt to 
internal areas and cavosuface margins have been raised. To 
solve this problem, using “Flowable” composite as a liner 
has been suggested. This may also act as a flexible 
intermediate layer that helps relieve stresses during the 
polymerization  shrinkage of the restorative resin [25]. There 
is a great deal of stress at the resin dentin layer and the 
modifications that would reduce or eliminate the interfacial 
stress concentrations may reduce gap formation and 
microleakage [26]. 

 
Conclusion 
Flowable composite as  the first increment is better to use 
and hence, recommended in deep class II cavities. 
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