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ABSTRACT

Objectives: Due to structural differences, adhesion to dentin and enamel in primary and
permanent teeth seems to be different. The aim of this study was to compare microleakage of
posterior composite restorations in primary and permanent teeth after using a two-step self-
etch bonding system [Clearfil SE Bond (CSEB)]. Materials and Methods: In this in vitro
study, cavity preparation in mesial or distal surfaces was performed on 20 human primary
molars and 20 human permanent premolars. The gingival margin was 2mm above the cervical
line .All of the cavities were filled using adhesive system of Clearfil SE Bond and Heliomolar
composite resin. After finishing, polishing and thermocycling, the samples were immersed in
2% basic fuchsine for 24h. The linear sectioning dye penetration was then evaluated with a

stereomicroscope. Chi-square test was used for comparison of microleakage between groups.
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Results: Out of 40 teeth, only 3 primary and 2 permanent teeth showed microleakage
indicating absence of this defect in 85% of primary and 90% of permanent with no
penetration to the pulp. No significant difference was found between 2 groups of primary and
permanent teeth (P=0.307). Conclusion: Since CSEB system showed acceptable clinical
result in primary and permanent teeth, it should be considered as a reliable system for
composite restorations of proximal cavities.

Keywords: Microleakage; Primary Teeth; Permanent Teeth; Dentine bonding system;

Composite Resins

INTRODUCTION

Currently, the complications related to
amalgam restoration have led to an
increased tendency in dentists and patients
to use tooth colored restorations such as
dental composite resins. In order to have
suitable composite bonds, more effective
bonding systems are required (1).
Microleakage between teeth gaps and
restorations is one of the most important
factors contributing to the long term
efficacy of the restorations (2).
Microleakage can cause marginal staining
of restorations, recurrent carries,
postoperative sensitivity and ultimately pulp
damage (3-7).

Dental bonding systems play a key role in
marginal  sealing and  microleakage
reduction. With these systems there is no
need to use common methods for creating
retention and resistance (6). This is highly
important in restoring primary teeth that
have less mineral tissue compared with
permanent teeth (7). One of the best dental

bonding systems currently available is the

Self-etch bonding system. Compared with
multistage Total-etch systems (3-step etch
and rinse adhesive system), the Self-etch
systems have several advantages such as
rapid application, ease of use due to the
omission of etch and rinse stages, reduced
error during application, as well as less
problems regarding dentin  humidity.
Moreover, with Self-etch the problems
related to collagen fibril collapse are
diminished rendering a reliable and easily
accessible bond in permanent teeth (2,8,9).
Primary and permanent teeth differ in
mineral structure so that primary teeth have
thin and uniform enamel with enamel
prisms on the surface which is parallel to
the dental enamel junction (DEJ)(10).
Moreover, in the cervical region the enamel
thickness is zero and the thickness or
volume of the dentin , its calcium and
phosphor content and intertubular material
is less(11).

Although different studies have assessed

and compared different dentin bonding
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agent systems, few  studies have
investigated and compared them in primary
and permanent teeth (12). Moreover,
previous studies have mainly focused on
cervical restorations (7, 13). Since
proximal restorations constitute a great
proportion of dental restorations especially
in primary dentition, we aimed to compare
microleakage in composite proximal
restorations using a two-stage Self-etch
bonding system called Clearfil SE Bond
(CSEB) in primary and permanent teeth.
MATERIALS AND METHODS

This study performed on 20 intact
permanent human premolars that had been
extracted because of orthodontic reasons
and 20 intact primary molars, after approval
from the Ethics Committee of the Faculty of
Dentistry, Guilan University of Medical
Science (Rasht, Iran). The teeth were
maintained in chloramine-T solution 0.5%
for one week (13) and put in saline water
until the time of the study. Initially the teeth
were scaled to remove stain and calculus.

Then, proximal cavities with 2 mm width

and 2 mm height without any bevel were
prepared using a diamond 008 fissure bur
(Iran, Teezkavan. no 29) with high speed
hand piece and all gingival margins are
placed above CEJ.

Then, the cavity was rinsed and dried using
water and air spray and the enamel was
etched for 15 seconds by phosphoric acid
gel 35% (Ultra-Etchant gel, 3M dental
USA) and rinsed for 5 seconds. After
etching the enamel Clearfil SE Bond
(Kurarray, Japan) was applied on the
surface of the cavities according to the
manufacturer’s instructions and
polymerized for 10 seconds by controlled
light using the curing light halogen device
(Dent America) with an intensity of 550
mw/cm®. After following all the bonding
stages, the cavities were filled with (Aj)
Heliomolar resin  composite (Ivoclar,
Vivadent. Liechtenstein), (Table 1) using
the incremental method (first 1 mm on the
gingival wall and then 2 mm layers

triangularly). Each layer was exposed to

light for 40 seconds.

Tablel: Used materials and their components

Material Characteristic Main Components Manufacturer
Ultra-Etch Etchant gel %35 Phosphoric acid SM{JI;ozntal
Primer:MDP,HEM A, hydrophilic Kuraray
: S dimethacrylate,dicamphorquinone,N,N-Deithanol-P-toluidine,water
C'e];'f)g:iSE ::Zﬁ ;;elfe:fife Adhesive:MDP,Bis-GMA,HEMAhydrophilic
dimethacrylate,dicamphorquinone,N,N-Deithanol-P-toluidine,
silanted colloidal silica(%10 microthin)
Heliomolar | Microfilled resin Bis-GMA,Urethane dimethacrylate and decandiol Ivoclar
A2 composite dimethacrylate(40/5 wt%) Vivadent
Bis-GMA=Bisphenol-A glycidylmethacrylate; HEM A=Hydroxyethylmethacrylate
MDP=Methacryloxydecydihidrogen phosphate
82
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After 40 seconds postcuring restorations
were finished with flame shaped diamond
bur (Teezkavan,Iran.no219) and polished
with rubber polishing points (Ivoclar,
Vivadent. Liechtenstein). Then all samples
were exposed to thermocycles of 5-55
degrees centigrade for 800 times (30
seconds at each temperature with a transfer
time of 10 seconds). Root apices were
sealed with sticky wax. After that all dental
surfaces except the restored regions and
their surrounding-1 mm -, were covered
with 2 layers of nail polish. All samples
were ultimately stored in basic fusion
solution 0.5% for 24 hours in room
temperature. Then, each tooth was vertically
put in clear polyester, and cut by thin
carbide disks mesiodistally from the center
of the restoration. Ultimately, both halves
were assessed for dye penetration by
stereomicroscope (OLYMPUS
CORPORATION, SZX2-ILL2, JAPAN) at
x40 magnification. The half that showed
higher microleakage was considered as
penetrated. Then the penetration scoring
follows: score 0: no

was done as

penetration, score 1: color penetration under
half of the gingival cavity margin, score 2:
color penetration over the half of gingival
cavity margin but not to the pulp, and score
3: color penetration to the pulp.

Data were analyzed using SPSS software,
version 19. Chi-square test was used as
appropriated.

RESULTS

Table 2 shows the frequency distribution of
microleakage degrees of Clearfil SE Bond
in the two groups (primary and permanent
teeth). In the permanent teeth group 18
(90%) samples did not reveal any
microleakage and only 2 (10%) indicated
second degree microleakage.

In the primary teeth group 17 (85%)
samples had no microleakage, 2 (10%) had
first degree microleakage and 1 (5%) had
second degree microleakage. We found no
microleakage in the pulp region in both
groups.

No significant statistical difference in terms
of degrees of microleakage was found
between the two primary and permanent

teeth groups (P=0.307).

Table 2: Frequency of dye penetration degrees in composite restorations in primary and permanent teeth

Less or Equal to
Degree of dye No Penetration Half of Gingival Mor.e T.han half of To pulp Sum
. Gingival Wall
penetration Wall
number | Percent | number | Percent | number | Percent | number [ Percent | number | Percent
Primary 17 85 2 10 1 5 0 0 20 100
Permanent 18 90 0 0 2 10 0 0 20 100
Total 35 87.5 2 5 3 7.5 0 0 40 100
DISCUSSION were relatively similar.In studies that have

In this study, we found that microleakage of

primary (15%) and permanent (10%) teeth

been done in this field, regardless of

differences in the method, some studies
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have found similar results (7, 12, 20-24),
although other researchers have shown that
the bond strength of primary teeth to
permanent teeth is lower (19, 20, 25) It
seems that all these are because of
chemical, physiological and
micromorphological differences on
mineralized structures of the primary and
permanent teeth(14, 20, 21, 23, 26-28).It
seems that the degree of tooth
mineralization(29), the number and
diameter of dentinal tubules (30), the
concentration of calcium and phosphate in
the peritubular and intertubular dentin(31)
of primary teeth are less than permanent
teeth.This difference raises the question of
how to obtain a durable bond in primary
teeth.

Studies have shown that in etch & rinse
adhesive systems, with applying mineral

acid etchant s dentin

primary

demineralization  happen  faster than
permanent dentin with thicker hybrid layer
and less dentin bond strength (32,
33).0Organic acids also have shown to be
more effective in primary teeth (33). It has
been shown that the mineral and more
concentrated acids make deeper
demineralization leaving debris on the
dentin surfaces that impairs bonding
process(33).

Rontani et al (25) in a study on the

different dentin etching times with two etch

and rinse adhesive systems stated that a
reduction in the etching time increases the
bond strength of the primary teeth. So that
changing in the structure of the substrate
can affect adhesion with changing the
concentration and time of the etchant (25,
31, 34).Thus, self-etch adhesive systems
due to simultaneous etching and priming of
dentin, lack of technique sensitivity and
saving of time might be a good choice in
primary teeth (35).

Our results are similar to that of Bhat who
worked on Xeno III and iBond in primary
and permanent teeth (7). Shimada and
colleagues also found similar results by
working on Clearfil SE Bond and Single
Bond on primary and permanent teeth (36).
Other researchers found that the strength of
Adper Single Bond to the dentin of primary
teeth was lower that permanent teeth while
Clearfil SE Bond showed similar bonding
strength (37). In some studies, microleakage
in primary teeth when applying the self-etch
adhesive systems is shown more than etch
& rinse adhesive systems, but due to
limitations in our study (38-40), using the
Clearfil SE Bond which is a two-stage self-
etch system is justified for primary teeth
compared with permanent teeth in proximal
cavities similar to their use in cervical
cavities. With respect to the importance of
facilitating and shortening the clinical

stages in children and the desirable results
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of Clearfil SE Bond in proximal restorations
of primary teeth (similar to cervical
restorations), it seems that this system could
be wused to reduce microleakage in
composite resin restorations. We found no
difference between primary and permanent
teeth in this regard. This indicates that
Clearfil SE Bond is reliable for use in
composite restorations of proximal cavities
of primary and permanent teeth. However,
since this study was done in vitro, we
recommend further in vivo studies to
investigate the life span of the restoration.
CONCLUSIONS
We found no significant difference between
the 2 groups of primary and permanent
teeth. The CSEB system can be
recommended as a reliable system for
composite restorations of proximal cavities
in primary and permanent teeth.

REFERENCES:

[1] Perdigao J, Edward J, Swift Jr.
Sturdevant's art and science of
operative  dentistry. 5th  ed.

Orlando: Elsevier Health Sciences;

2006. 245-79 p.

[2] Breschi L, Mazzoni A, Ruggeri A,
Cadenaro M, Di Lenarda R, De
Stefano Dorigo E. Dental adhesion
review: aging and stability of the
bonded interface. Dent Mater. J
2008;24(1):90-101.

3]

4]

5]

[6]

[7]

8]

9]

Alani AH, Toh CG. Detection of

microleakage around dental
restorations: A review. Oper Dent.
1997;22(4):173-85.

Saboia VP, Pimenta L, Ambrosano
G. Effect of collagen removal on

microleakage of resin composite

restorations. Oper Dent.
2001;27(1):38-43.
Swift Jr EJ, LeValley BD.

Microleakage of etched-dentin

composite  resin  restorations.
Quintessence Int. 1992;23(7):505-
8.

Hikita K, Van Meerbeck B, De
Munck J, Tkeda T, Van Landuyt K,
Maida T, et al. Bonding
effectiveness of adhesive luting
agents to enamel and dentin. Dent
Mater. 2007;23(1):71-80.

Bhat C, Retnakumari N, Gugawad
S, Shah P, Shirol D, Lodaya R.
Sealing ability of newer generation
bonding agents in primary teeth-an
in vivo study. Int J Clin Dent Sci.
2010;1(1):6-11.

Kemp-Scholte CM, Davidson C.
Complete marginal seal of Class V
resin composite  restorations
effected by increased flexibility. J
Dent Res. 1990;69(6):1240-3.
Atash R, Abbeele AV. Sealing

ability of new generation adhesive

IJBPAS, January, 2017, 6(1)

85



Davalloo Reza Tayefeh et al

Research Article

[10]

[11]

[12]

[13]

[14]

[15]

systems in primary teeth: an in

vitro  study.  Pediatr  dent.
2004;26(4):322-8.

Dean JA, Donly KJ. McDonald
and Avery Dentistry for the Child
and Adolescent. 10th ed. China:
Elsevier Health Sciences; 2015.
185-205 p.

Holan G, Chosack A, Eidelman E.
Clinical evaluation of Class II
combined amalgam-composite
restorations in primary molars after
6 to 30 months. ASDC J Dent
Child. 1995;63(5):341-5.

Gilingér H, Canoglu E, Cehreli Z.
The Effects of Dentin Adhesives
and Liner Materials on the
Microleakage of Class II Resin
Composite Restorations in Primary
and Permanent Teeth. J Clin
Pediatr Dent. 2014;38(3):223-8.
Schmitt DC, Lee J. Microleakage
of adhesive resin systems in the
primary and permanent dentitions.
Pediatr dent. 2002;24(6):587-93.
Agostini FG, Kaaden C, Powers J.
Bond strength of self-etching
primers to enamel and dentin of
primary teeth. Pediatr dent.
2001;23(6):481-6.

Van Meerbeek B, Vargas M, Inoue
S,  Yoshida

Lambrechts P, et al. Adhesives and

Y, Peumans M,

[16]

[17]

[18]

[19]

[20]

cements to promote preservation
dentistry. Oper dent. 2001;26:119-
44,

Kubo S, Yokota H, Sata Y,
Hayashi Y. Microleakage of self-
etching primers after thermal and
flexural load cycling. Am J Dent.
2001;14(3):163-9.
Tay FR, Pashley DH.
Aggressiveness of contemporary

self-etching systems: I: Depth of

penetration beyond dentin smear

layers. Dent Mater.
2001;17(4):296-308.

Pashley DH, Tay FR.
Aggressiveness of contemporary
self-etching adhesives: Part II:
etching effects on unground
enamel. Dent Mater.

2001;17(5):430-44.
Van Meerbeek B, De Munck J,
Yoshida Y, Inoue S, Vargas M,
Vijay P, et al. Adhesion to enamel
current status and
future challenges. OPERATIVE
DENTISTRY-UNIVERSITY OF
WASHINGTON-. 2003;28(3):215-
35.

Soares FZM, Rocha RdO, Raggio
DP, Sadek FT, Cardoso PEC.
bond

adhesive

and dentin:

Microtensile strength  of

different systems to

IJBPAS, January, 2017, 6(1)

86



Davalloo Reza Tayefeh et al

Research Article

[21]

[22]

[23]

[24]

[25]

primary and permanent dentin.
Pediatr dent. 2005;27(6):457-62.
Stalin A, Varma BR. Comparative
evaluation of tensile-bond strength,
fracture mode and microleakage of
fifth, and sixth generation adhesive
systems in primary dentition. J
Indian Soc Pedod Prev
2005;23(2):83.

Bekes K, Boeckler L, Gernhardt C,
SCHALLER HG.

Dent.

Clinical
performance of a self-etching and a
total-etch adhesive system—2-year
results. J oral rehabil.
2007;34(11):855-61.

Marquezan M, Da Silveira BL,
Burnett Jr LH, Delgado Rodrigues
CRM, Kramer PF. Microtensile
bond strength of contemporary
adhesives to primary enamel and

dentin. J Clin Pediatr
2007;32(2):127-32.

Dent.

Senawongse P, Harnirattisai C,
Shimada Y, Tagami J. Effective
bond strength of current adhesive
systems on  deciduous and
permanent dentin. OPERATIVE
DENTISTRY-UNIVERSITY OF
WASHINGTON-. 2004;29(2):196-
202.

RMP, Teixeira ASC,

MAC, Sobrinho LC.

Rontani
Sinhoreti

Etching time evaluation on the

[26]

[27]

28]

[29]

[30]

[31]

shear bond strength of two
adhesive systems in primary teeth.
Braz Dent Sci. 2004;7(3):6-14.
Burrow M, Nopnakeepong U,
Phrukkanon S. A comparison of
microtensile bond strengths of
several dentin bonding systems to
primary and permanent dentin .
Dent mater. 2002;18(3):239-45.
Courson F, Bouter D, Ruse N,
Degrange M. Bond strengths of
nine current dentine adhesive
systems to primary and permanent
teeth. J oral rehabil.
2005;32(4):296-303.

Dennison JB. Dentin bonding :
SEM comparison of the dentin
surface in primary and permanent
teeth. Pediatr
1997;19(4):246-52.

LAKOMAA EL, RYTOMAA 1.

Dent.

Mineral composition of enamel
and dentine of primary and
permanent teeth in Finland. Eur J
Oral Sci. 1977;85(2):89-95.
Buonocore MG. A simple method
of increasing the adhesion of
acrylic filling materials to enamel
surfaces. J Dent Res.
1955;34(6):849-53.

Eick JD, Cobb CM, Chappell RP,
Spencer P, Robinson SJ. The

dentinal surface: its influence on

IJBPAS, January, 2017, 6(1)

87



Davalloo Reza Tayefeh et al

Research Article

[32]

[33]

[34]

[35]

[36]

[37]

dentinal  adhesion.  Part L
Quintessence int. 1991;22(12):967-
77.

Nor JE, Feigal RJ, Dennison JB,
Edwards CA. Dentin bonding:
SEM comparison of the resin-
dentin interface in primary and
permanent teeth. J Dent Res.
1996;75(6):1396-403.
Puppin-Rontani R, Caetano E,
Goes MF. Effect of antimicrobial
agents on the morphology of
primary dentin. J Dent Res.
2001;80(4):1065-65.

Matos AB, Palma RG, Saraceni C,
Matson E. Effects of acid etching
on dentin surface: SEM
morphological study. Braz Dent J.
1997;8(1):35-41.

Heymann HO, Swift Jr EJ, Ritter
AV. Sturdevant's Art and Science
of Operative Dentistry, 6th ed.
Canada: Elsevier Health Sciences;
2013. 114-40 p.
Shimada Y, Senawongse P,
Burrow M,

Bond

Harnirattisai  C,
Nakaoki Y, Tagami J.
strength of two adhesive systems to
primary and permanent enamel.
Oper Dent. 2002;27(4):403-9.

Senawongse P, Harnirattisai C,

Shimada Y, Tagami J. Effective

bond strength of current adhesive

[38]

[39]

[40]

systems on  deciduous and

permanent dentin. Dent.
2003;29(2):196-202.

Mithiborwala SH, Chaugule V,
Munshi A, Patil V. Comparative

Adhesive

Oper

Evaluation of the
Properties of Two Generations of
Dentin Bonding Agents by
Checking the Microleakage in the
Primary Teeth: An in vitro Study.
Int J Clin
2011;4(3):195.
Baygin O, Korkmaz FM, Arslan I.

Effects

Pediatr  Dent.

of different types of

adhesive systems on  the
microleakage of  compomer
restorations in Class V cavities
prepared by Er, Cr: YSGG laser in
primary teeth. Dent Mater.
2012;31(2):206-14.

Tulunoglu O, Tulunoglu I, Ulusu
T, Gen¢ Y. Penetration of
radiocalcium at the margins of
resin and glass ionomer dentin
bonding agents in primary and
Journal  of

permanent  teeth.

dentistry. 2000;28(7):481-6.

IJBPAS, January, 2017, 6(1)

88



