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The effects of utilizing conventional etching versus self etch primer on the enamel

color change after treatment with fixed orthodontic appliances. In vivo study

Ahmad Mohammad Hafez*

ABSTRACT:

Objectives: The present study was
conducted to evaluate clinically the effect
of conventional etching and the self etch
primer on the change in enamel color before
and after orthodontic treatment. Material
and Methods: The study was conducted on
24 patients treated with fixed orthodontic
appliances.  Metal brackets were bonded to
the teeth mesial to first molars. The bracRets
were bonded utilizing Transbond XT adhesive
after application of either conventional etching
(%37 phosphoric acid etch and Transbond XT
primer) or Transbond XT self etch primer (split
mouth design). Teeth which showed bracket
bond failure were excluded from the study.
Therefore, the final number of teeth which
were included in the conventional etch and self
etch groups were 164 and 160 respectively. The
color of the labial and buccal surfaces of the
teeth mesial to the first molars was evaluated
before bracket bonding and after orthodontic
treatment. This step was done with the aid
of spectrophotometer Vita Easyshade (Vita
Zahnfabri, Germany). The evaluation of the
color depended on the color space system of
CIELAB (Commission Internationale de
bEclairage L, a* and b%). Three parameters

were measured (L*, a*, 6*). Also, color change
(AE) was calculated. Then the collected data
was statistically analyzed using Paired t-test.

Results: ALl color measurements (L*, a*, 6*)
weresignificantlydecreased afterorthodontictreatment
(?<0.05). Conventional etching provided significantly
higher AE value than the self etch primer (P<0.05)
Conclusion: The utilization of conventional etching
or self etch primer have a significant negative effect on
tooth color after orthodontic treatment. However, the

conventional etching has higher pronounced effects.

INTRODUCTION

Bonding of orthodontic brackets to
tooth enamel is considered one of the basic
procedures in orthodontic practice. The popularity
of this technique over banding gained from its
simplicity, better esthetics, less gingival irritation and
elimination of post treatment band spaces
closure.'?

The adhesive system considered one
of the most important factors that affect the
success of such technique. The ideal adhesive
system should provide sufficient bond strength to
withstand orthodontic and masticatory forces
without any negative effects on the tooth structure.®”’
In line with this demand, Primers and adhesives of
different composition and curing modes have
been developed aiming to enhance the bond
strength and reduce the failure rates of the
brackets. The traditional adhesive system consists
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of etchant, primer, and adhesive resin. The etchant
dissolves the enamel crystals in the prism structure
leading to microscopic undercuts and rough
surfaces that provide micromechanical retention
via the formation of resin tags. Later on, the
self-etching primer (SEP) was introduced
combining the etchant and primer in a single
solution aiming to reduce the bonding steps, time,
and exposure to saliva. However, SEP has lower
etching ability than the traditional total etch system.
Therefore it reduces the enamel damages
potential .*!3

The orthodontist and patients satisfaction
to the orthodontic treatment outcomes could be
negatively affected by the changes in enamel
color or quality. Tooth color could be affected by
aging, dietary, medication, and dental materials
such as adhesives and restorations.'

Several studies have been done to evaluate
the effect of orthodontic treatment on the tooth
color. However the results showed a large degree
of controversy. Karamouzos et al, Al Maaitah
et al and Corekci et al evaluated the tooth color
before and after treatment and reported that
orthodontic treatment has a pronounced effect on
the tooth color.'>!” Eliades et al assessed the color
stability of chemically and light cured orthodontic
adhesive resins subjected to artificial
photoageing.'® The results revealed that
both adhesives exhibited color change.
Faltermeier et al studied the effect food dyes and
ultraviolet light on discoloration of
orthodontic adhesives." The tested adhesives had
unsatisfactory color stability that could
affect the tooth color. Boncuk et al
reported that orthodontic treatment alters
the original color of enamel, and both the
adhesive system and the resin-removal
methods are responsible for this change.?’ Joo et al
compared the influence of conventional acid
etching and self etch primer on the stain
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susceptibility of enamel surface after
debonding.?! They found that SEP showed less
stain susceptibility if the thin residual adhesive
layer is removed by polishing. Trakyali et al
evaluated the enamel color changes before bracket
bonding, after debonding, and removal of excess
adhesives, and after polishing.?* Their results
revealed that color changes induced by photo-
ageing cannot be clinically observed.
Jahanbin et al studied the effect of adhesive types
on enamel discoloration around orthodontic
brackets.?* According to their findings the type
of adhesive had no effect on enamel color change.
Later on, Chen et al concluded that there is no
strong evidence that the orthodontic treatment
with fixed appliances alters the original color of
the enamel. %

The present study was conducted to
evaluate clinically the effect of conventional
etching and the self etch primer on the change
in enamel color before and after orthodontic
treatment.

Materials and methods

The study was conducted on 24 patients (12
females and 12 males) seeking orthodontic. The
sample size was estimated by G* Power software
(version 3.0.10). Assuming type I statistical
error of 5% and 2-tailed statistical test, this
study was designed to have a power of 90%
based on the previous study evaluated the
effect of different etching techniques on tooth
color.'® The mean Commission Internationale de
I"Eclairage values for all studied teeth before
and after orthodontic treatment were 0.10 +-
1.51 and 0.42 +- 1.50 respectively. Therefore,
the calculated sample size was 235 teeth. Since,
we had a split mouth trial design with 1:1 allo-
cation ratio, '° patients (118 teeth per trial arm)
were required for this study. To guard against
dropouts, the sample was increased to >* patients.

The patients were selected according the
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following criteria; age range from '*? year and
the teeth had intact enamel surface, free from
any pits, cracks, caries, dental fluorosis or other
hypomineralized lesions or pigmentation. The
maxillary and mandibular first premolars were
extracted as a part of the orthodontic treatment
in all patients. Metal brackets Roth prescrip-
tion and 0.022 inch slot (Ormoco, USA) were
bonded to the teeth mesial to first molars. In half
of the patients, in the right maxillary and left
mandibular quadrants conventional etching was
utilized, while self etch primer was used in the
left maxillary and right mandibular quadrants.
In the other half of the patients the revers was
done (split mouth design). Teeth which showed
bracket bond failure were excluded from the
study. Therefore, the final number of teeth which
were included in the total etch and self etch
groups were 164 and 160 respectively (Table 1).

The bonding procedures were done accord-
ing to the manufactures instructions. The labial
and buccal surfaces of the teeth were polished with
non fluoridated pumice and rubber cup. Then, in
half of the teeth, 37% phosphoric acid (Eco-Etch,
Ivoclar Vivadent, Liechtenstein) was applied to
the enamel surfaces for 30 seconds (conventional
etch). Then the teeth were washed thoroughly with
water and dried with air. Thin coat of Transbond
XT primer (3M, Unitek, Calif, USA) was applied
to the etched dry enamel. Transbond XT adhe-
sive resin (3M, USA) was applied to the bracket
base. Finally, the bracket was placed in its correct
position on tooth surface and pressed firmly. The
excess bonding resin was removed using a sharp
scaler. Then the adhesive was light cured for 20
seconds. On the other half of the teeth, all previ-
ous steps were followed except that Transbond
XT self etch primer (3M, USA) was applied
to the enamel surfaces for 5 seconds instead
of the acid etchant and Transbond XT primer.

The same instructions for oral hygiene care
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and appliance maintenance were given for all the
patients though out the treatment periods (22-25
month). After finishing the orthodontic treatment
brackets were debonded using debonding plier.
The excess adhesive was removed with carbide bur
and enamel surface was smoothed by Sof- Lex fin-
ishing discs (3M, USA). This step was done with
the aid of 4 X dental eye loups (UNIVET, Italy).

Measurement of the color change:

The color of the labial and buccal
surfaces of the teeth mesial to the first molars was
evaluated before treatment (bracket bonding) and
after treatment (debonding and removal of excess
adhesives with carbide bur). This step was done
with the aid of spectrophotometer Vita Easyshade
(Vita Zahnfabrik, Bad Sickingen, Germany).
This device has a digital pointer, 19 fiber optics
for precise illumination of the tooth surface and
spectrophotometric sensors for determination
ofcolor in numeric way. The tip of the
spectrophotometer was positioned
perpendicular and flushed to the center of
labial or buccal surfaces of the crowns of the
teeth 1 mm from the incisal edges or cusp tips.
Three shade readings were taken for each tooth.
Calibration of the spectrophotometer was done
every time before each color measurement.
All measurements were taken under the same
dental unit lamp and the teeth were wet not dry.

The evaluation of the color depends
on the color space system of CIELAB
(Commission Internationale de I’Eclairage L*,
a* and b*). This system utilizing 3 parameters
of color: degree or value of lightness (L*) which
started from O that means black and ended by
100 which means white, measurement a ranging
from positive a* which equal to red to negative
a* which equal to green, and measurement b*
where positive b* means yellow and negative
b that means blue. Finally color change (AE)
was calculated by the following equation:-
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AE = [(L*-L* )2 + (a* -a* )2 + (b* -b* )*]"*"*
Statistical analysis:

The collected data was statistically
analyzed using SPSS Statistics for Windows,
version 20.0. (IBM Corp, USA). The data
was expressed as mean and standard deviation
(SD). Paired t-test was used to determine the
significant differences between the pre and
postreatment L*, a* and b* color measurements
for each adhesive system and between AE of the
two adhesive systems. All tests were conducted
at 0.05 level of significance.
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Results

The means and standard deviations of the color
measurements (L*,a*,b*) of the conventional
etch and self etch groups and the results of t test
are presented in tables 2-4. All before bracket
bonding color measurements were
significantly higher than those
after orthodontic treatment (P<0.05).

The means and standard deviations of the AE
measurements of the conventional etch and self
etch groups and the results of't test are presented
in table 5. The AE of the conventional etch group
was significantly higher than that of self etch

group (P<0.05)

Table 1: The number of teeth in the two studied groups.

G Total teeth b Teeth with bracket Teeth without bracket
roup otal teeth number bond failure bond failure
Convential etch 176 12 164

Self etch 176 16 160

Table (2): The Mean and standard deviation (SD) of color measurement L* before bracket bonding
and after debonding and removal of excess adhesive and the results of paired t-test.

Mean + SD
Group - - t P
Before bonding | After debonding
Conventional etch | 90,78 = 3,06 84,06 =+ 327 34,705 0,000
Self etch 90,52 = 3,09 8527 +3.15 39,013 0,000

Significance: P < 0.05.

Table (3): The Mean and standard deviation (SD) of color measurement a* before bracket bonding

and after debonding and removal of excess adhesive and the results of paired sample t-test.

Mean + SD
Group - - t P
Before bonding | After debonding
Conventional etch 1,69 0,25 +0,23 69,404 0,000
Self etch 1,68 +£025 + 0,25 70,012 0,000

Significance: P < 0.05.
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Table (4): The Mean and standard deviation (SD) of color measurement b* before bracket bonding
and after deponding and removal of excess adhesive and the results of paired sample t-test.

Mean + SD
Group - - t P
Before bonding | After deponding
Conventional etch | 29,79 =+ 296 26,06 £ 2,96 63,431 0,000
Self etch 30,10 =+ 2,85 25,95 =+ 2,86 60,611 0,001

Significance: P < 0.05.

Table (5): The mean and standard deviation (SD) of AE of the two studied groups and the results of
paired sample t-test.

Group Mean + SD t P
Conventional etch 789 +2,07 s 0,000
Self etch 6,86 = 1,42 ’ ’

Significance: P < 0.05.

Discussion several studies. Color readings were taken
depending on Munsell’s percentile units
color system. This system produces numeric
information with high correlation to the actual

The present study was conducted to
evaluate clinically the effect of bonding
orthodontic brackets with adhesive systems
including either conventional etching or self
etch primer on the change in enamel color

visual response. »*2¢ Color measurements were
done under the same surrounding light sours

before and after orthodontic treatment. (same room and light of the dental unit) to

Bracket bonding and debonding, removal of excess
adhesive and finishing and color assessment were

avoid any effect of different light sources on
the color measurements that could lead to bias in

done by the same technique and in the same the results. Also, the teeth were kept wet during

environment. Different resin removal techniques
could affect the enamel color with different degree

measurements to avoid changes from dryness
on the color.

as it cause enamel roughness. Technique that
provides smoother enamel surface will lead to
increase light reflection and hence lesser color

The results of the present study
revealed that the L*, a*, b* measurements were
significantly decreased after orthodontic
treatment (P<0.05). It was reported that changes
in L* measurements can be visually detected
easily and preciously more than measurements

change occur.® Dental eye loups was utilized
to avoid unnecessary enamel abrasion during
removal of excess adhesive that could affect

tooth color. )
a and b.” The change in L* measurements was

more than 5 units. According to Paul et al, change
in L* more than 2 unites will lead to visible

Spectrophotometer was used for color
assessment. It considered one of the most

accurate devices for tooth color evaluation. color changes.?” In addition, AE in the present

The accuracy of this device was investigated in study was 7.7 and 5.4 for total etch and self etch
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primer respectively. These values exceed the
clinically accepted once. AE 3.7 more is considered
clinically not acceptable as it leads to pronounced
tooth color change that could be detected by
human eye.?*?® The results also revealed that
there was significant difference between AE of
either etchant system (P<0.05). These previous
findings could be explained by the penetration
of the resin tags into the enamel surface that
cannot be completely removed by debonding and
finishing procedures. These resin tags could
absorb food colorants and products arising
from the corrosion of the orthodontic appliance
leading too enamel discoloration. In
addition, the enamel surface become rougher after
bracket debonding and enamel finishing.
This will change the refractive index and
subsequently the reflected light component.'”-*
Another important factor that could lead to tooth
color change is the development of enamel
decalcification. This change in the enamel
mineral is accompanied by increasing its
porosity and change in its optical characteristics
leading to the appearance of white discoloration.
In addition the significant differences between AE
ofthe two adhesive systems could be attributed to
the conventional etch has higher etching effects
than the self etch one and hence deeper resin tags
were developed with the conventional etch.

The findings of the present study were in
harmony with those of Eliades et al and Boncuk
et al.’®2° On the other hand, they were in
disagreement with those of Karamouzos et al,"
and Corekeci et al'” and Trakyali et al,22 who
reported AE less than 3.7 while in the present
study it was 7.89 +£2.07 and 6.86 + 1.42 for con-
ventional etch and self etch groups respectively.
In addition, Al Maaitah et al found no significant
differences between either conventional etch or
self etch.'® This controversy could be attributed
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to the differences in the adhesive system used,
sample size or the study period. The longer the
study period the longer the presence of resin tag
in the enamel tags with increase the potential of
tooth discoloration. In addition the risk of enamel
decalcification occurrence increase.

Conclusions
The utilization of conventional etching or self
etch primer have a significant negative effect in
tooth color after orthodontic treatment. However,
the conventional etching has higher pronounced
effects.
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