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ABSTRACT

Aim: The aim of this study was to assess the cuspal deflection related to different adhesive techniques called
total bonding and selective bonding techniques in class Il composite restorations in human premolar teeth.

Materials and methods: Forty freshly extracted human premolar teeth were prepared with class II cavities and
then restored with composite (esthetx HD A2, USA) using etch-and-rinse (Prime and Bond ,Dentsply USA) or self
etch (One Coat, coltene and whaledent, Switzerland) adhesive systems under different bonding techniques (total
bonding and selective bonding). The cuspal distance was measured before and after the restorative procedure,
and the difference was recorded as mean cuspal deflection. The results were subjected to statistical analysis by
ANOVA and Scheff’'s multiple comparison tests.

Results: For both adhesive systems, the teeth restored with selective bonding technique showed lower values of
cuspal movement.

Conclusions: Both the adhesive techniques tested were not able to prevent the cuspal movement. However,
selectively bonded class II composite restorations demonstrated lower values of cuspal movement comparing
with total bonding technique.

Keywords: Cuspal deflection, total bonding technique, selective bonding technique, etch-and-rinse adhesive, self
etch adhesive.

INTRODUCTION dental substrate, clinical failure due to the
disruption of the bonded interface remains a
frequent occurrence.The cuspal movement may be
perceived by the patient as post-operative pain and
the interfacial debonding at the tooth-restoration
interface may lead to marginal staining, pulpal
inflammation and secondary caries.®> Hence,
polymerization shrinkage stresses produce either
gap formation at tooth-restoration interference or
cuspal deflection, but both the problems ultimately
lead to failure of the restoration.

After extensive research work by Buonocorel
dentistry is being constantly shifting towards ‘life
like appearance of restorative materials. Aesthetic
dentistry is now much more concerned and
consulted. Composite restorations are most
important part of aesthetic dentistry. Due to this
aesthetic reason, resin composite is widely used as a
restorative material in posterior teeth too.

However, even considering the intense research on
bonding mechanism between composites and the
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According to Versluis et al. (8), tooth deformation
offers the closest relationship to shrinkage stresses
and can be quantified, whilst many of the other
clinical symptoms are substantially subjective.*
Linear displacement of the cusps was previously
reported using other devices such as Linear
Variable Differential Transformers (LVDTs) and
Direct Current Differential Transformers (DCDTs),
which are reported to be highly sensitive to the
vertical angle of inclination. Cuspal deflection has
also been measured with a digital micrometer and
by using strain gauges to measure strains generated
in the deformed cusp.>
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Although adhesion is generally associated with the
total bonding technique, adhesive systems can be
applied in different manners. Krejci and Stavridakis®
have defined the adhesion types as following: total
bonding - adhesion is established to the entire
surface of the cavity; selective bonding - adhesion is
restricted to the margins of the preparation;
separate bonding - the cavity is sealed by an
adhesive system that does not adhere to or is
insulated against the restorative material; and
secure bonding - adhesion between the restorative
material and the adhesive system is not completely
eliminated, but is weaker than the adhesion
between the adhesive system and the tooth.
Selectively bonded class Il composite restorations
demonstrated lower values of cuspal movement
comparing with total bonding technique?

Hence, the aim of this study was to assess the cuspal
deflection related to different adhesive techniques
(total bonding and selective bonding techniques).

MATERIALS AND METHODS
Collection and storage of samples

Forty intact freshly extracted human premolar teeth
were used in this study. The teeth were stored in
0.1% thymol solution at 5°C. 8

Methods of specimen preparation

Each tooth was subjected to preparation of a large
mesio-occluso-distal (MOD) cavity, with the bucco-
lingual width (BLW) of the proximal boxes being
prepared to two-thirds of the BLW of the tooth and
the occlusal isthmus being prepared to half the
BLW. The cavity depth at the occlusal isthmus was
standardized to 3.0 mm and the cervical wall was
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located 1 mm above the amelocemental junction
(AC]) of the proximal boxes. The teeth showing
pulpal exposure after the preparation were
discarded. Facial and lingual walls of the cavity
were prepared parallel? (figure 1).

Measurement of intercuspal distance

A 1.5 mm diameter glass ball was fixed to each cusp
vertex as reference point for intercuspal distance
measurements. Digital micrometer is used to
measure intercuspal distance. It is a device which
can measure difference up to the .0001lmm. Each
tooth is attached to the metal box with screw to
standardize the position. Measurements were taken
by skilled operator to remove bias. The initial
distance between reference balls was measured
with a digital micrometer and recorded as ‘initial
distance’. (Figure 2 and 3)

Adhesive systems

Two different adhesive systems were used for this
study

® Total etch adhesive system( Prime and Bond
,Dentsply)

e Self-etch adhesive system (One Coat, coltene and
whaledent)

After the cavity preparation, thin glass ionomer
cement (Fuji type IlI,Singapore) liner is applied to
the exposed dentinal surface. Teeth were randomly
distributed in four groups (n=10) according to the
adhesive protocol. (tablel)

Restorative procedure

All the restorative procedures were made under
simulated dentinal hydrostatic pressure, employing
a previously described protocol. Water Column of
364 mm will produce pressure of 24 cm of H20
which will simulate intrapulpal pressure. 10-12
(figure 4-5). All the materials were applied in
accordance with the manufacturer’s guidelines.

For total bonding groups

Prime and Bond adhesive system, the dental surface
which includes enamel and Type II GIC liner was
acid etched with 37% phosphoric acid gel for 15
seconds, rinsed for 30 seconds and gently dried
with absorbent paper to keep the dentinal surface
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Fig 1: MOD cavity preparation on humen premolar
and glss ball attched to cusps as a referenece pont to
measure intercuspal distance,

Fig 2: Initial intercuspal distance measurement.

Fig 3: Lose view.

visibly moist.13 The bonding agent was applied and
dried for 5 seconds prior to the application of the
adhesive that was light cured for 10 seconds. The
adhesive layer was polymerized for 10 seconds
prior to the application of the composite.
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The One Coat adhesive was applied and dried with
high-pressure air after 20 seconds and then light-
cured for 10 seconds.

Fig 4: Simulation of intrapulpal pressure.

Fig 5: Close view of attachment.

For the selective bonding groups

After application of adhesive system as done for
total bonding groups the margins of the
preparations were refined with a super-fine
diamond bur and then a new adhesive procedure
was carried out only on the cavity finish lines. The
self-etch adhesive system was applied immediately
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Table 1: Study design of different groups.

Advancement in Dentistry

Groups Type of bonding

Group -1 Total etch and total bonding
Group -II Total etch and selective bonding
Group-III Self etch and total bonding
Group-IV Self etch and selective bonding

Table 2: Statistical analysis.

Group Initial Final Mean cuspal
intercuspal  intercuspal  deflection
distance distance

I 7.261+.768 | 7.236+.765  .025+.004

II 7.656+.549 7.644+.550 .012+.001

I11 7.706+.625 | 7.683+.621 @ .023+.013

I\Y% 7.716+.643  7.704+.643 .012+0.003
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Fig 6: Graphical representation of results.

after the refinishing procedure, following the
protocol already described. As previously
mentioned, the objective of this technique is to
achieve a new and strong adhesion on the margins
of the cavity (to prevent gaps and microleakage)
while maintaining a good quality of dentinal sealing
(provided by the first adhesive procedure).

Composite restoration

The composite resin shade (esthetx HD) shade A2
was inserted in 3 increments and each layer was
light-cured for 40 seconds.l4 After the
polymerization of the last increment of composite,
the distance between the glass balls was measured
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and recorded as ‘final distance’ The cuspal
movement was obtained by calculating the
difference between ‘final’ and ‘initial’ distance. The
results were subjected to statistical analysis by
ANOVA and Scheff’'s multiple comparison tests.

RESULTS

Intragroup comparison was done with ANOVA test
and for all groups results were statistically
significant p<0.001.which indicates that cuspal
deflection had occurred after restoration.
Intergroup comparison is done with Scheff's
multiple comparison test.In group I and II p value
was 0.007.In group Il and IV p value was 0.010. The
influence of the bonding technique on the cuspal
movement was statistically significant for both the
adhesive systems evaluated in this study. The teeth
restored with selective bonding technique showed
lower values of cuspal Deflection (table2), (Figure
6).

DISCUSSION

This is the first kind of study, using selective
bonding technique with Type II GIC liner. The
storage media used to store the extracted teeth
should be selected carefully it should prevent
dehydration of teeth and also provide an effective
sterilization or disinfection. 0.1% thymol solution is
most extensively used disinfectant. ?

It has been accepted that the demineralized dentin
surface must be kept ideally moist during adhesive
procedures in order to promote proper resin
monomer infiltration into the exposed collagen
fibrils.!? To simulate intrapulpal pressure the
column height of water was adjusted to 34 cm to
provide approximately 25mmHg pressure, which is
the average tissue pressure in healthy pulp as
previously mentioned method.? According to laws
of fluid mechanics pressure of static fluid depends
on depth (i.e. height ) of fluid whatever the shape of
any solid boundaries may be.!3

It is most extensively studied that due to strong
bonding between the composite and tooth, the
polymerization shrinkage stresses in the composite
are transmitted to the tooth and result in cusp
deformation. 151617 The experimental groups in this
study consisted of extracted human premolars
because they represent a more severe situation
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than molars due to longer clinical crown and less
dentinal surface for bonding.'® Cavities utilized in
this study were large MOD cavities with a high C-
factor and remaining tooth structure weakened, to
facilitate the cuspal movement during restoration.

Total bonding technique is the simplest adhesive
technique and may be indicated in restorations with
a small volume and/or a low C-factor (fissure
sealing, small group 1 and III composite
restorations, large flat onlays). Selective bonding is
better indicated for large group I and III composite
restorations and for class II composite fillings,
inlays and small onlays’.Selective bonding
technique creates free surfaces within the cavity,
thus reducing the C-factor of the restoration.8 GIC
liner is applied to exposed dentinal surface and
bonding done.

Selective bonding may improve sealing and
marginal adaptation of large restorations with a
high c factor and those restored with incremental
technique. In addition a distinct advantage of
selective bonding is that it creates two independent
penetration barriers within restorative system. The
first barrier is the margins of restoration. The
thickness of occlusal enamel is approximately 1.2
mm which provides sufficient tooth structure for
bonding. In the event, if this barrier fails, a second
barrier is established. Selective bonding creates free
surface within the cavity thus reducing C factor of
restoration one concern with this technique is that
dentin within cavity remains unprotected and thus
prone to post operative sensitivity. To resolve this
concern a liner or base has to be introduced in to
the system which is second barrier. DUAL SEAL
effect is established here, first is of GIC liner which
protects dentin surface and second seal is of
adhesive layer which protects liner surface.”

All experimental groups showed a reduction in
intercuspal distance after the restorative procedure.
However, the values of this displacement were
significantly lower when selective bonding
technique was employed. Numerous factors, such as
hydration of dentin, flow, creep, hygroscopic
expansion of the material, and fracture within the
tooth structure determine the recovery of cuspal
deformation to its original position.1%20

So, along with above worked selective boding
technique, if recent advances in composite
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restoration such as low shrink composite, proper
cavity design and correct restoration technique are
used, a stable restoration can be given which will
meet and enhance aesthetic and functional
demands.

CONCLUSION

Teeth restored with selective bonding technique
showed lower values of cuspal deflection than teeth
restored with total bonding technique but cuspal
deflection was not totally eliminated in all groups
submitted for study. As it is first study done on
selective bonding technique with GIC liner long
term clinical evaluations are necessary.
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