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COMPOSITE IN CLASS V CAVITIES
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ABSTRACT

 Microleakage at tooth/restoration interface is one of the major causes for any composite restoration 
failure. Composite marginal adaptation is more critical in class V Cavities where there is little or no 
enamel at the cervical margins, and the restoration comes in contact with cementum. This decreases 
adhesion considerably, facilitating shrinkage of the material in occlusal direction leaving a gingival 
gap. The aim of this study was to evaluate microleakage of the new self adhesive composite "Fusio™ 
Liquid Dentin" in Class V cavities with enamel and dentin.

 Standardized thirty class V cavities were prepared on buccal and lingual surfaces of 15 human 
premolar teeth, with occlusal and gingival margins at the enamel and cementum/dentin levels re-
spectively. Specimens were divided into 3 groups with 10 samples each. Group 1: 10 cavities restored 
with Fusio TM Liquid Dentin (FLD) -A2 shade (self adhesive flowable composite, Pentron Clinical 
Technologies, Wallingford, CT, USA) without etching and bonding, Group 2: 10 cavities restored with 
FLD -A2 shade with etching only and Group 3: 10 cavities restored with FLD -A2 shade with etching 
and bonding. After being stored in distilled water and finished, the teeth were thermocycled, immersed 
in a buffered 2% aqueous solution of methylene blue for 2 hours and then embedded in clear acrylic 
resin blocks. They were sectioned and the depth of tracer penetration was measured with periodontal 
probe and magnifying lens. The results were analyzed using one way ANOVA and t-test at 0.05 level 
of significance.

 There was a statistically significant difference between the six groups being tested. All the com-
posite materials being tested showed statistically insignificant differences in occlusal dye penetration 
(P≥0.05) and significant differences in gingival dye penetration (P≤0.05).

 FLD alone was enough to establish good marginal sealing with enamel margins but was inadequate 
to establish good marginal sealing with dentin margins.
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INTRODUCTION

 The adhesive dentistry is in a constant state of evo-
lution. The etch-and-rinse adhesive approach developed 
by Buonocore in 19551 is still used by the dentists.2 
However, the use of self-etch adhesives allows a sim-
pler, less time-consuming and less technique-sensitive 
clinical procedure.3

 Flowable composites were first introduced in 1995 
to restore Class V lesions. They have excellent handling 

properties, low viscosity, and superior injectability. Easy 
handling is a highly desired characteristic because it 
reduces the working time of clinicians and chairside 
time of patients, according to Bayne et al.4 Self-etch 
adhesive approach to the dental substrate involves 
simultaneous demineralization and infiltration of the 
tooth surface to the same depth, ensuring complete 
penetration of the adhesive5, and chemical interaction 
between functional monomers and residual hydroxy-
apatite.6

 Following the same characteristics, new self-ad-
hering flowable composites are introduced to dental 
market. These new composite resin systems reportedly 
bond to dentin and enamel without the application of 
an adhesive bonding agent. They combine adhesive 
and composite technology.7 The self-adhering com-
posite resin “Fusio Liquid Dentin” (Pentron Clinical 
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FL-9494 Schaan/Liechtenstein, Austria) was applied 
into the cavities with bonding brushes and gently air 
dried and light-cured for 20 seconds with a bluephase 
(LED) light-curing device (according to manufacturer 
instruction).

 FLD self adhesive composite was inserted with 
the needle provided by the manufacturer into cavity 
preparations by an incremental manner, and each 
increment was light cured for 10 second (according to 
the manufacturer instruction).

  The teeth were maintained in distilled water for 
24 h at 37ºC. After this period, the restorations were 
finished and polished and then thermocycled 500 times 
(0ºC-55ºC), with a dwell time of 30 s. After thermocycling, 
coronary and radicular surfaces of the teeth (except 
the restorations and 1 mm around their margins) were 
isolated with two layers of nail varnish. The apexes of 
the teeth received four layers of nail varnish, to avoid 
penetration of the tracer towards the pulp. After the 
completion of the restorative procedures, the speci-
mens were stored in a buffered 2% aqueous solution 
of methylene blue for 2 hours. The specimens were 
then removed from the dye solution, rinsed in running 
tap water for 20 minutes, and allowed to air dry for 
24 hours. The specimens were then mounted in clear 
acrylic resin and sectioned bucco-lingually through the 
center of the restorations. After the sectioning, the dye 
penetration depth measurements were done for each 
specimen occlusally and gingivally with a periodontal 
probe in mm with the aid of magnifying lens. Mean dye 
penetration depth values were expressed in mm and 
data were analyzed by one way ANOVA and t-test at 
the 0.05 level of significance.

RESULTS

 Mean dye penetration values, standard deviations 
(SD) of the three tested groups in mm are presented in 
Table 1. The highest microleakage values were found 
with gingival margins when compared to occlusal and 
the highest gingival microleakage value was found with 
FLD without etching and bonding as shown in Fig 1.

 One-way analysis of variance (ANOVA) for all the 
six groups being tested (occlusal and gingival dye pene-
tration) revealed that, there was statistically significant 
difference (P≤0.05) in dye penetration values as shown 
in Table 2. For occlusal dye penetration, statistical 
analysis of data with one-way analysis of variance 
(ANOVA) revealed that, there was statistically insig-
nificant difference (P≥0.05) in dye penetration values 
between the three groups being tested as shown in Table 
3. For gingival dye penetration, statistical analysis of 
data by using one-way analysis of variance (ANOVA) 
revealed that, there was statistically significant differ-
ence (P≤0.05) in dye penetration values between the 
three groups being tested as shown in Table 4.

Technologies, Wallingford, CT, USA) contains the 
functional monomer 4-methacryloxyethyltrimetellitic 
acid (4-META) that has demonstrated chemical bond-
ing potential to hydroxyapatite and tooth tissue.8 It 
also contains hydroxyl-ethyl methacrylate (HEMA), 
a monomer commonly used in dental adhesives to en-
hance wetting and resin penetration in dentin.9 These 
materials have been recommended for fissure sealants, 
blocking out undercuts, liners, and small permanent 
teeth restorations in a non stress bearing areas like 
in class V cavities.10 The objective of this study was 
to evaluate in vitro microleakage of class V Fusio TM 
liquid dentin self adhesive composite restorations both 
occlusally with enamel and gingivally with cementum/
dentin.

METHODOLOGY

 Fifteen human sound premolars, extracted in a peri-
od of six months for orthodontic purposes, were selected 
for this study. After being stored in saline solution at 
room temperature, teeth surfaces were cleaned with 
pumice and water. Two class V cavities were prepared 
in each tooth, one in the buccal surface and the other in 
the lingual surface, with occlusal margins at the enamel 
and gingival margins at the cementum/dentin level. 
Dimensions of the cavities were 3 mm wide, 2 mm high, 
and 2 mm deep, prepared with a FG 329 carbide bur 
in a water-cooled high-speed handpiece. A periodontal 
probe used to measure cavity dimensions. Cavities 
were finished with burs in a low-speed handpiece and 
manual sharp instruments. They also received a 0.5 
mm wide bevel at a 45º angle on their occlusal margins 
with a diamond bur and 90º on their gingival margins. 
The 15 teeth were randomly assigned into 3 groups 5 
teeth and 10 cavities of each: Group 1: 10 cavities were 
restored with FLD -A2 shade (self adhesive flowable 
composite, Pentron Clinical Technologies, Wallingford, 
CT, USA) without etching and bonding, Group 2: 10 
cavities were restored with FLD -A2 shade with etching 
only with 37% phosphoric acid (Cica) for 30 s for enamel 
and 15 s for cementum/dentin conditioning. The acid 
was applied initially to the enamel margins and then 
extended from the superficial to deep dentin. After 
application of the acid gel, the substrate was washed 
with an air/water spray for 20 s and excess humidity 
was removed by an absorbent paper applied on the 
dentin. Group 3: 10 cavities were restored with FLD -A2 
shade with etching and bonding with 37% phosphoric 
acid (Cica) for 30 s for enamel etching and 15 s for 
cementum/dentin conditioning. The acid was applied 
initially to the enamel margins and then extended 
from the superficial to deep dentin. After application 
of the acid gel, the substrate was washed with an air/
water spray for 20 s and excess humidity was removed 
by an absorbent paper applied on the dentin. A thin, 
uniform coating of Exite adhesive (Ivoclar, Vivadent AG, 
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sufficient sealing can result in marginal discoloration, 
secondary caries, and pulpitis. For that reason, adequate 
sealing is essential for optimal clinical performance 
and longevity of composite resins.4

 Microleakage is frequently used for assessing the 
quality of marginal sealing at tooth/restoration inter-
face.11 Dye penetration measured on sections of restored 
tooth is the most common technique for evaluating 
microleakage at the tooth/restoration interface.12

 Marginal adaptation becomes even more difficult in 
class V cavities where there is little or no enamel at the 
cervical margins, and the restoration comes in contact 
with cementum. This decreases adhesion considerably 
facilitating the dislodgment of the material towards 
occlusal during polymerization, because adhesion of 
a composite resin to enamel surface is better when 
compared to dentin surface which explain to us the 
presence of microleakage on cementum (cervical part) 
more than in enamel (occlusal part) in our study. Our 
data (Fig 1) is not in agreement with the findings of 
Burgess & Cakir who found insignificant differences 
in microleakage were found between the groups being 
tested in occlusal and cervical microleakage.13 Our data 
agree with the findings of Mirmohammadi et al who 
found that, the cervical microleakage was significantly 

 Further analysis of the data with t-test indicated 
that, there was a statistically significant difference in 
gingival dye penetration values (p≤0.05) between G1X 
G3 and between G2X G3 as shown in Table 5.

DISCUSSION

 One of the major objectives of tooth restoration is 
the protection of exposed dentine against bacteria and 
their toxins. The interface between the restoration and 
dental hard tissue is an area of clinical concern as in-

TABLE 2: ONE-WAY ANALYSIS OF VARIANCE 
(ANOVA) FOR ALL THE SIX GROUPS 

(OCCLUSAL AND GINGIVAL DYE 
PENETRATION)

Source SS df MS F P
Between 4.369 5 0.874 8.036 0.000
Within 12.396 114 0.109
Total 16.764 119

TABLE 3: ONE-WAY ANALYSIS OF VARIANCE 
(ANOVA) FOR OCCLUSAL DYE PENETRATION 

GROUPS

Source SS df MS F P
Between 0.108 2 0.54 0.625 0.539
Within 4.936 57 0.087
Total 5.045 59

TABLE 4: ONE-WAY ANALYSIS OF VARIANCE 
(ANOVA) FOR GINGIVAL DYE PENETRATION 

GROUPS

Source SS df MS F P
Between 2.258 2 1.129 8.628 0.001
Within 7.459 57 0.131
Total 9.718 59

TABLE 5: T-TEST OF THE GINGIVAL DYE
PENETRATION BETWEEN DIFFERENT

PAIR OF GROUPS

t-test of the gingival pair of groups P
G1 X G2 0.0880
G1 X G3 0.0004
G2 X G3 0.0068

TABLE 1: DYE PENETRATION MEANS AND STANDARD DEVIATIONS OF THE THREE TESTED 
GROUPS IN MM.

Groups FLD only G1 FLD with etching only G2 FLD with etching and bonding G3
O G O G O G

Mean 0.725 (0.25) 1.2(0.49) 0.75(0.38) 0.975 (0.3) 0.65 (0.23) 0.725 (0.25)

O: Occlusal          G: Gingival          Standard Deviation: in parenthesis
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Fig 1: Mean dye penetration and SD values of the three 
tested groups in mm
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higher than occlusal microleakage for all the tested 
groups in Class V cavities were prepared and restored 
with a resin composite.14

 In this study, we found that, the FLD has a good 
ability to self etch and self bond to enamel since there 
was insignificant differences between all the three 
groups being studied and the material (FLD) has the 
ability to bond effectively to enamel without etching 
and bonding (Table 3) while the significant differences 
that found between the three groups regarding gin-
gival leakage (Table 4) indicated that, conditioning 
and bonding steps are essential to bond the material 
effectively to dentin and also conditioning the dentin 
alone was not enough to establish a good bond to dentin/
cementum gingivally. The higher leakage detected in 
gingival wall compare with occlusal wall can be related 
to the structure of these two walls. Enamel thickness 
is greater in occlusal wall compare to gingival wall 
and bonding to enamel is a relatively simple process 
without major technical requirements or difficulties. 
On the other hand, 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. Moreover, 
it has been indicated that marginal dentin reveals more 
sensitivity to microleakage after thermo-cycling and 
this factor might be related to the relatively weak bond 
gingivally in the FLD alone compared to the other two 
groups without separate conditioning or conditioning 
and bonding (Fig 1).15

CONCLUSION

 FLD can be used alone without a separate etch-
ing and bonding with enamel margins to ensure good 
marginal sealing while conditioning and bonding as 
separate steps are highly essential to ensure good 
marginal sealing with dentin margins.
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