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INTRODUCTION

COMPARISON OF TEMPERATURE CHANGE OF ONE-
STEP SELF-ETCH ADHESIVE AND TWO-STEP SELF-
ETCH ADHESIVE DURING PHOTO POLYMERIZATION OF
COMPOSITE RESTORATION.

Shakaib Ahmed', Muhammad Rizwan Memon?, Muhammad Sibghatullah?, Irfan Khatri*

ABSTRACT... Objectives: To compare the mean temperature difference in one-step self-
etch adhesive versus two-step-self etch adhesive during photo polymerization of composite.
Study Design: Randomized control trial. Study Design: Was done at Department of Operative
Dentistry Dr. Ishrat-ul-lbad Khan Institute of Oral Health Sciences, Karachi. Period: From
January 2017 to June 2017. Material & Methods: A total of 92 human extracted maxillary
and mandibulars third molar teeth were selected in this study. All discs were divided into two
groups. 46 were treated with one-step self-etch adhesive and other 46 were treated with two-
step self-etch adhesive. For both the study groups, the temperature was recorded at the start of
procedure of photo polymerization and at the end of procedure. From the other side of the disc
temperature was measured by non-contact infrared thermometer and recorded. Results: Male
to female ratio 1.6:1. The age of the study population ranged from 20 years to 65 years, with
mean age of the patients was 32.41+3.01 years. Pre and post mean and the standard deviation
(SD) of temperature was 31.95+2.14 and 38.40+1.97 in One-step self-etch adhesive and
31.91+£2.25 and 38.45+2.26 in two-step-self-etch adhesive group respectively. Mean change
was 6.45 + 0.78 in One-step self-etch adhesive and 6.45+0.74 in two-step-self-etch adhesive
group. Mean difference was not statistically significant between groups (p=0.605). While within
group comparison, mean temperature was significantly high in one-step self-etch adhesive and
also in two-step-self-etch adhesive. Conclusion: It is concluded that dental practitioners should
be aware of the risk of thermal insults to the pulp as a result of photo polymerization of resin-
containing restorative materials, especially when caries-affected deep dentin is involved for
longer periods.

One Step Self-etch Adhesive, Photo Polymerization, Two Step self-etch
Adhesive.
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is used for adhesion that prevents over drying of

Optimizing tooth form has always been the
“Heart’s Desire” of restorative surgeon for
replacing the lost tooth anatomy and its functions.
Since the advancement in the adhesive dentistry,
composite resins are more acceptable form
of restoration as compare to gold casts and
amalgam.” The longevity of composite resins
with tooth structure depends on the mechanical
interlocking, which is achieved by adhesives and
photo polymerization.2

The primary purpose of adhesives is to produce
adhesion between composite material and tooth
surface. Currently, the self-etch adhesive system

dentine.28 For that purpose, new light cure units
are constantly being introduced in the dental
practice for the use of composite restoration.*
These units are needed to activate photo
polymerization in which heat is generated either
by exothermic reaction from adhesive or curing
light itself that may cause damage to pulp.>®

It is commonly believed that pulp may get
damaged during dental procedures such as deep
cavity preparation, laser bleaching and composite
polymerization.” In the literature related to the
photo polymerization, the damage of the pulp
was discussed. Munguia et al.® Investigated
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the temperature changes of primary dentine
at different distances. They concluded that
halogen lamps cause production of more heat in
materials than LED lamps, and the greatest rise is
observed in micro hybrid flow resin when photo
cured with the Optilux. In another instance, split
tooth technique® was introduced to check the
pulpal temperature during photo polymerization.
This study proposed that dentine bonding agent
should be cured by low intensity curing lights
while resin based composite can be cured by
high intensity unit either by halogen or LED.®

All of these studies showed that pulpal
temperature changes during photo
polymerization and their effect on dental pulp.
Nevertheless, self-etch adhesive system has
been sparsely explored in the literature. Such
as, Mousavinasab'™ observed that light cured
self-etching low shrinkage system primer and
adhesive can prevent heat to pass to the pulp
during light activation. They measured the mean
and the standard deviation (SD) of temperature
changes with primer and adhesive is 5.14 = 0.62
and without primer and adhesive is 5.58 +0.86.
They further addressed the comparison between
one-step and two-step self-etch adhesive for
mean temperature changes. However, previous
studies have a small sample size. Further, we have
climate differences, transportation of materials
and morphological characteristics, which may
vary within our population. Therefore, it is an
opportunity for us to conduct a research in this
area. Thus, the rationale of this study is to address
the comparison between one-step and two-step
self-etch adhesive for mean temperature changes
during photo polymerization of composite
restoration.

MATERIAL & METHODS

Department of Operative Dentistry, Dr. Ishrat-
ul-lbad Khan Institute of Oral Health Sciences,
Karachi, January 2017 to June 2017. Ninety two
human extracted third molar teeth were collected
from the department of oral surgery at Dr. Ishrat-
ul-lbad khan Institute of Oral Health Sciences. As
this study was done on extracted teeth so, there
was no ethical approval or informed consent
required for conduct of this study.

The inclusion criteria was patients came for
teeth extracted for all age group both patients
male and female patients, extracted maxillary
and mandibulars third molar, Fully formed
crown and roots (assessed clinically) and non-
endodontically treated teeth. Badly broken crown
and root will assessed clinically and excluded
because they cannot cross sectioned properly to
create dentinal disc, restored or endodontically
treated teeth, teeth with desorption, perforation
and hypo plastic and flourosis (clinically because
of hypominerlized or hyperminerlized disc
preparation) were excluded.

Each specimen collection was kept in saline
water to prevent dehydration.® Selected teeth
were cleaned by scaling and polishing for the
removal of bone fragments, calculus or any soft
tissue attachment. Dentin discs measuring 2mm
in thickness was prepared from 2mm below the
Cement enamel junction of 92 extracted third
molars teeth.® First, each tooth was mounted
in epoxy resin (Triplex Acryl, Ivoclar Vivadent,
Schaan, Liechtenstein); then sections was
prepared parallel to the long axis of each tooth
with a diamond disc 4620 (DENTSPLY) under
copious water irrigation in order to prevent
overheating.’® Stainless steel ring with 5mm
diameter was prepared for 2mm and 4mm
disc. These bands were spot welded for same
thickness and diameter. Finally all discs were
placed in saline until use. All discs were divided
into two groups by lottery method. First group
was one-step self-etch adhesive Adper™ Single
Bond Plus Adhesive and other was two-step self-
etch adhesive OptibondXTRSelf-Etch, Light-Cure
Universal Dental Adhesive. 2mm of composite
restoration was applied and cured with LED light
for 40 seconds and change in temperature was
recorded by Non-contact infrared thermometer,
which provide accuracy and reliability for
temperature measurement.'-'2 Thus, in this study,
infrared thermometer device that is ST-812 was
used for the measurement of temperature.

For both the study groups, the temperature
was recorded at the start of procedure of photo
polymerization and at the end of procedure.
Furthermore, the mean change in temperatures
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was calculated by subtract the lower reading
from higher reading of each specimen. During
the procedure LED light was kept as near as
possible to the discs. From the other side of the
disc temperature was measured by non-contact
infrared thermometer and recorded.

RESULTS

A total of 92 human extracted maxillary and
mandibulars third molar teeth were selected in
this study. All discs were divided into two groups.
46 were treated with one-step self-etch adhesive
and other 46were treated with two-step self-etch
adhesive. Out of 92 cases, 35(38.04%) were
female and 57(61.95%) male. Male to female ratio
1.6:1 (Figure-1). The age of the study population
ranged from 20 years to 65 years, with mean age
of the patients was 32.41+3.01 years.

Pre and post mean and the standard deviation
(SD) of temperature was 31.95+2.14 and
38.40+1.97 in One-step self-etch adhesive and
31.91+x2.25 and 38.45+2.26 in two-step-self-
etch adhesive group respectively. Mean change
was 6.45 = 0.78 in One-step self-etch adhesive
and 6.45*+0.74 in two-step-self-etch adhesive
group. Mean difference was not statistically
significant between groups (p=0.605) as shown
in Table-1. While within group comparison, mean
temperature was significantly high in one-step
self-etch adhesive and also in two-step-self-etch

One-step self-etch adhesive

Temperature n=46
Mean Std. Deviation
Before 31.95 2.14
After 38.40 1.97
Change 6.45 0.78

adhesive as shown in Table-Il.

Female
35(38.04%)

Male
57(61.95%)

Figure-1. Gender distribution N=92

DISCUSSION

Photopolymerization of dental adhesives
and resin-based composite resins increases
dentin  temperature  through  exothermic
resin polymerization process and the energy
absorbed during light-curing. The rate of
exothermic  polymerization  reaction and
maximum temperature rise during the process is
proportional to the irradiance of the light curing
unit, chemical structure of the adhesive, and/
or the composite resin and the light conduction
properties of composite resin.'®'s

Two-step-self-etch adhesive

n=46 P-Value
Mean Std. Deviation
31.91 2.25 0.932
38.45 2.26 0.918
6.54 0.74 0.605

Table-l. Comparison of mean temperature between groups during photo polymerization of composite

One-step self-etch adhesive

Two-step-self-etch adhesive

Temperature n=46 n=46
Mean Std. Deviation Mean Std. Deviation
Before 31.950 2.14 31.91 2.25
After 38.400 1.97 38.45 2.26
Change 6.45 0.78 6.54 0.74
P-Value 0.0005 0.0005

Table-ll. Comparison of mean temperature within groups during photo polymerization of composite
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Although dentin has a low thermal conductivity,
the risk of pulp damage is high in deep composite
restorations because dentinal tubules are more
numerous and denser in deep cavities. As a
result, irritation of the pulp due to heat depends
on the extent and duration of temperature rise.'®®

Studies have shown that the heat generated
during restorative procedures might have a
detrimental e[Ject on dental pulp. There is
still controversy over the 5.5.C threshold
temperature rise for irreversible changes in the
dental pulp.'®% Dentin has been reported to have
a low thermal conductivity; however, the risk
of irreversible pulp damage is greater in deep
cavities with minimal residual dentin thickness, in
which there is a concomitant increase in tubular
surface area.?' A large number of in vitro studies
have been carried out to determine temperature
rise during light-curing procedures of resin-
based restorative materials; these studies have
predominantly used ground or non-carious
dentin substrates.?>? However, in most clinical
situations non-carious dentin is not encountered®
and carious dentin is generally restored. Carious
dentin characteristically consists of infected and
allected layers; the a[lected dentin layer is not
usually removed during restorative procedures.?”

In present study pre and post mean and the
standard deviation (SD) of temperature was
31.95+2.14 and 38.40%=1.97 in One-step self-
etch adhesive and 31.91+2.25 and 38.45+2.26
in two-step-self-etch adhesive group respectively.
Mean change was 6.45 = 0.78 in One-step
self-etch adhesive and 6.45+0.74 in two-step-
self-etch adhesive group. Mean difference was
not statistically significant between groups
(p=0.605). Mousavinasab'™ observed that light
cured self-etching low shrinkage system primer
and adhesive can prevent heat to pass to the pulp
during light activation. They measured the mean
and the standard deviation (SD) of temperature
changes with primer and adhesive is 5.14 = 0.62
and without primer and adhesive is 5.58 +0.86.
They further addressed the comparison between
one-step and two-step self-etch adhesive for
mean temperature changes. There is consensus
that temperature rise due to certain dental

procedures threatens pulp vitality.?® It has also
been postulated that visible light polymerization
units might increase temperatures within the pulp
chamber, irritating the pulp.?®

An animal study by Zach and Cohen resulted
in determination of a threshold temperature
for irreversible pulp injury during application
of external heat to a sound tooth: a 5.5-C intra
pulpal temperature rise gave rise to necrosis in
15% of the pulps.2° Previous studies have shown
that the extent of temperature depends on two
factors: the exothermic polymerization reaction
of composite resin during photo polymerization
and the energy output of the light-curing unit.®*
%2 The results of the present study supported
the hypothesis that longer photo polymerization
times result in significantly greater temperature
rise compared to shorter irradiation times.

Comparison of temperature changes in di[Jerent
groups of the present study, particularly in the
presence of demineralized dentin, which is very
similar to clinical situations, shows that dental
practitioners should be aware of the risk of
thermal insults to the pulp as a result of photo
polymerization of resin-containing restorative
materials, especially when caries-a[]ected deep
dentin is involved for longer periods. In such
conditions, a simple but very e[Jective method
for pulp protection is to use an e[Jective cement
base or lining material to reduce the intrapulpal
temperature rise during light polymerization of
composite resin.*

CONCLUSION

In present study there was no significant
differences of pre and post mean temperature
in One-step self-etch adhesive and in two-
step-self-etch adhesive group. Comparison of
temperature changes in different groups of the
present study, particularly in the presence of
demineralized dentin, which is very similar to
clinical situations, shows that dental practitioners
should be aware of the risk of thermal insults to
the pulp as a result of photo polymerization of
resin-containing restorative materials, especially
when caries-affected deep dentin is involved for
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