EGYPTIAN

VOL. 65, 2017:2025, JULY, 2019

[.§.S.N 0070-9484

ORTHODONTICS, PEDIATRIC AND PREVENTIVE DENTISTRY

148/1907

eda-egypt.org

INFLUENCE OF FLUORIDE RELEASING LIGHT CURED RESIN
COAT ON ENAMEL MINERALIZATION AND SURVIVAL OF
METALLIC BRACKETS IN ORTHODONTIC PATIENTS:

A 12-MONTHS RANDOMIZED CLINICAL TRIAL

Yasser Lotfy Abdelnaby” and Essam Abdelalim Nassar™

ABSTRACT

Aim: To evaluate the effect of a fluoride releasing light cured resin coat on the mineralization
and survival rate of orthodontic brackets.

Methods: Metal brackets (n=360) were bonded to the teeth mesial to the first molars in 20
patients. A split-mouth design was used to randomly allocate diagonally opposite quadrants and
Ortho-Choice Ortho-Coat was applied to half of the teeth after bonding. The bracket bond survival
rate was assessed afterwards for a period of 12 months. Enamel mineralization was evaluated using
Laser fluorescence (DIAGNOdent).

Results: Ortho-Coat significantly reduced enamel demineralization. No significant difference
was found in bracket bond survival rates, with and without application of Ortho-Coat. The highest
survival rates were recorded on incisors (96.2% with coat and 94.6% without a coat). The lowest
survival rates were recorded on premolars (91.7% with coat and 88.3% without a coat).

Clinical Significance: Ortho-Coat effectively prevents enamel demineralization around
orthodontic brackets over a 12-month period, but it has no pronounced effects on enhancing the
bracket bond survival rate.

KEY WORDS: Enamel decalcification; Bracket survival rate; Fluoride coat

INTRODUCTION

Bonding orthodontic brackets to tooth enamel
is considered one of the most common procedures
in orthodontic practice. Enamel etching and the
application of a primer and resin, are the main
steps for the typical bonding protocol "%, Success

of such a technique depends on the bond strength
between enamel and bracket. The bond strength
is potentially affected by many factors including;
etchant type and time, adhesive composition, mode
of curing, bracket type, and base design 1*!. Several

primers and adhesives of different composition
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and curing modes have been developed with
the purpose of enhancing the bond strength and
reducing the failure rates of the brackets . The
adhesive type itself can influence the rate of failure.

No statistically significant differences in failure
rates between chemically cured composite and light
cured composites have been shown '/, On the oth-
er hand, chemical cure glass ionomer cement has
showed higher failure rates, as compared to chemi-
cally cured composite "', However, Millett et al.
found no significant difference in failure rates be-
tween chemical cured composites and compomers,
which had shown better enamel protection against
decalcification.

Fixed orthodontic appliances could lead to
enamel demineralization and the formation of white
spot lesions (WSLs) "*I. The appearance of WSLs
negatively affects the satisfaction of orthodontists
and patients about the treatment results, despite its
excellence. Fixed orthodontic appliances promote
food accumulations, and hence encourage dental
plaque development. Subsequently, the acidogenic
bacteria numbers can noticeably increase and will
tackle fermentable carbohydrates producing acid
by-products, and decrease the plaque pH, whereby
enamel demineralization may then occur 4.

Many attempts have been tried to inhibit
WSLs appearance. These methods include; patient
motivation, oral hygiene measures, along with the
utilization of fluoride derivatives !9, Fluoride
application could be performed via professional and
non-professional modalities. The later includes the
use of fluoride rinses or gels. Professional methods
include the application of fluoride varnishes,
fluoride releasing adhesives and elastomeric as well
as fluoride sealants or coats 1711,

A fluoride-releasing light-cured resin coat which
is now available in markets, can act as a mechanical
block between plaque and the enamel surface,
surrounding the orthodontic brackets. Fluoride coat
application has been shown to significantly decrease
the microleakage under the brackets, and to enhance
the bond strength 201,
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The current study was performed to assess the
effect of applying fluoride-releasing light-cured
resin coat on enamel mineralization, and the survival
rate of the metal orthodontic brackets bond.

MATERIALS AND METHODS

This was a single-center, alternated split-mouth,
two-arm randomized clinical trial with 1:1 alloca-
tion ratio.

Assessment of eligibility

The study was conducted on 20 patients (10
females and 10 males) with a mean age of 15.2
years, seeking orthodontic treatment at Orthodontic
Department, faculty of Dentistry, Mansoura
University. Inclusion criteria included: a complete
permanent dentition with fully erupted teeth, no
gross crown anomalies, no restoration on the labial
or buccal surface that might alter bracket bonding,
and no gingival hyperplasia. Exclusion criteria
were hypoplastic enamel, orofacial syndrome, cleft
lip and palate deformities are. All patients were
informed about the study and agreed to participate.

Sample size calculation

Sample size was assessed by G* Power software
(version 3.0.10). Assuming type I statistical error
of 5% and the 2-tailed statistical test, this study
was designed to have a power of 95% based on the
previous study by Demito et al. !l whereby the role
of fluoride varnish in the inhibition of white spot
lesions development was studied. The mean levels
of decalcification were 1.09 0.89 + and 1.40 148 =
in the varnish (test) and non-varnish (control) groups
respectively. Therefore, the calculated sample size
was 20 patients per trial arms.

All patients were provided with standardized
oral hygiene instructions at base line. Prophy was
done for all patients at the baseline, before placing
brackets and bonding. Patients were instructed to
use their regular toothbrush and tooth paste, as their
routine oral hygiene practice. Twice daily tooth
brushing was emphasized. Oral hygiene instructions
were reemphasized on every recall/follow up visit.
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Metal brackets (n=360) Roth prescription and
0.022-inch slot (Ormoco, USA) were bonded to
teeth, mesial to the first molars. The bonding pro-
cedures were done according to the manufacturer’s
instructions. Isolation was obtained by cheek retrac-
tors, cotton rolls, saliva ejectors and high suction.
The enamel surface was etched for 30 seconds by
37% phosphoric acid. Teeth were washed thor-
oughly with water and dried with air. A thin coat of
Transbond XT primer (3M, Unitek, Calif, USA) was
placed to the etched dry enamel and to the underside
of the bracket. Transbond XT adhesive resin (3M,
USA) was applied to the bracket base. Each bracket
was placed in its correct position on the tooth sur-
face and pressed firmly under a 300gm compres-
sive force applied with a force gauge (Correx Co,
Bern, Switzerland). The excess bonding resin was
removed using a sharp scaler and the adhesive was
light cured for 40 seconds (20 seconds on the incisal
and gingival aspect of each bracket).

Enrollment

After bonding, all the subjects were randomly
allocated to two groups and a split-mouth design
was applied. The oral cavity was divided into 2
units of alternative quadrants (maxillary right
quadrant and mandibular left quadrant as 1%
unit and the remaining quadrants as the 2™ unit).
These quadrants were considered the units of
randomization, where the 1* unit was assigned to a
group and the other was automatically assigned to
the other group. Patients fitting the inclusion criteria
were serially numbered from O1 to 20 and randomly
assigned to receive the test intervention in the 1%
unit using the Random Allocation Software (http://
mahmoodsaghaei.tripod.com/Softwares/randalloc.
html# Random Allocation Software). The fluoride-
releasing, light-cured resin coat (Ortho-Choice
Ortho-Coat, Pulpdent, Watertown, Mass, USA) was
applied to the labial and buccal enamel surfaces
around the brackets. All the bonding procedures
were done by a single operator.

(2019)

Allocation

The allocation sequence was concealed with
sequentially numbered, opaque, sealed and stapled
envelopes that kept with an assistant who was not
involved in treatment and measuring the outcome.
The patient was not aware which side received the
fluoride coat, but it was impossible to blind the
operator because of the bonding technique. The first
arch wire 0.014-inch Ni Ti was inserted 24 hours
after bracket bonding and followed by various round
and rectangular Ni-Ti and stainless-steel wires
according to the treatment progress. Instructions for
oral hygiene care and appliance maintenance were
given to all patients. A participant flow chart and
intervention allocation is presented in fig./.

Outcome measures

Bond failure was recorded during the monthly
orthodontic visits for 12 months. Any tooth which
exhibited a bond failure was rebounded and
excluded in the bonding failure and mineralization
assessments. The level of enamel surface
mineralization around the brackets was evaluated
just after bonding, and after 12 months using Laser
fluorescence device (Kavo DIAGNOdent pen,
Kavo, Germany). Initially, the DIAGNOdent was
calibrated alongside its own ceramic standard to
guarantee a precise evaluation. Measurements were
done on the labial and buccal surfaces, I mm away
and opposite the center of the mesial, distal, gingival
and incisal or occlusal edges of the brackets and
the maximum reading was recorded. All readings
were assessed thrice by another operator who was
not aware about the treatment allocation and the
mean of all the three readings was estimated. For
each patient, the scores of all the teeth mesial to the
maxillary and mandibular first molars were added
and the mean was considered for statistical analysis.

Statistical analysis

The collected data was statistically analyzed.
The survival rates of brackets were evaluated
using log-rank tests. The significant difference
in enamel mineralization was evaluated, using
the t-test. Significance for all statistical tests was
predetermined at P < 0.05.
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Fig. (1) Flow chart of the experimental design.
RESULTS 1.46 with a coat. There was no significant difference

Neither overgrowth of the gingiva nor gingival
inflammation was noticed over the observation

period of 12 months.

The mean pretreatment DIAGNOdent values
were 6.36 1.53 + without fluoride coat and 5.93+

(P > .05) between the two groups as described in
Table 1. On the other hand, there was a significant
difference (P < .05)
DIAGNOdent scores without the application of the
fluoride coat (3.84+1.11) and those with the coat
application (2.20+0.8) as seen in Table I and fig. 2.

in the mean post-treatment
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Bracket bond survival numbers and rates for incisors, canines, and premolars in either group,
incisors, canines, and premolars with and without  with and without fluoride coat application,
fluoride resin coat application, as well as the results (P > 0.05). No significant differences were found
of the log-rank test are presented in Table II and

in the two groups on different tooth types (P > 0.05)
Table III. The highest survival rates were recorded
on incisors (96.2% with coat and 94.6% without a
coat). On the other hand, the lowest survival rates
were recorded on premolars (91.7% with coat and except on canines in both groups and on premolars
88.3% without coat). No significant differences in the group without the application of fluoride coat

were found in bracket bond survival rates between (P <0.05).

regarding the effect of treatment time or duration

(3,6,9 and 12 months) of the bracket survival rate,

TABLE (I) Mean and standard deviations (SD) for pretreatment and post-treatment changes of DIAGNOdent
measurements of the two studied groups and the results of the t-test.

DIAGNO dent Without fluoride coat With fluoride coat . P
Scores Mean + SD Mean + SD
Pretreatment 6.36 +1.53 593+146 2.704 0.493
Post-treatment (after 12 months) 384 +1.11 220+ .80 1593 000%*

P < 0.05 was considered to be significant

TABLE (II) Bracket bond survival rates of incisors, canines and premolars with and without fluoride resin
coat application and the results of log-rank test.

Date Incisors Canines Premolars All teeth
With Without With Without With Without With Without
Fluoride Fluoride Fluoride Fluoride Fluoride Fluoride Fluoride Fluoride
Coat Coat Coat Coat Coat Coat Coat Coat
3 months 100% 100% 100% 100% 98.3% 98.3% 98.3% 98.3%
6 months 100% 98.9% 100% 96.4% 96.7% 95% 96.7% 95%
9 months 97.5% 96.7% 97.5% 92.4% 95% 91.7% 95.6% 94.1%
12 months 96.2% 94.6% 95% 89.3% 91.7% 88.3% 94 4% 93.3%
Log-rank within ) 5, 0.076 0.026 0.005 0.14 0.031 0.54 0.16
group
Log-rank among 0.60 037 035 0.29
groups
Overall log- . . . .
rank With Fluoride Coat: P = 0.49 Without Fluoride Coat: P = 0.34

P < 0.05 was considered to be significant
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TABLE (III) Numbers of bracket failures bonded to different tooth types with and without fluoride coat

application.

With fluoride coat

Without fluoride coat

Tooth type Bracket Bracket

Failure %

Number Failures

Bracket Bracket

Failure % Total

Number Failures

Incisors 80 3 3.75%

Canines 40 2 5%

Premolars 60 5 8.3%

All teeth 180 10 55%

80 5 6.25% 5%

40 3 7.5% 33%

60 7 11.7% 10%

180 15 8.3% 6.9%

F

DIAG NOdent Score

-

E I
1 I

Pre-Treatment

Post-Treatment

W Without Fluoride Coat ~ @With Fluoride Coat

Fig. (1) Flow chart of the experimental design.

DISCUSSION

The existing study was performed to assess the
influence of fluoride resin coat application on the
enamel decalcification and bracket bond survival
rate. Survival analysis is an accurate approach
to estimate the cumulative probability of bracket
failure at various times during the study. A randomly
alternated split-mouth design was used in this study
for reasons of standardization and to avoid any
bias in the results. Enamel demineralization was
quantified by a DIAGNOdent generated a laser
light with 655 nm wavelength. The tip of the device
measures the reflected laser fluorescence from tooth
surface indicating the degree of demineralization.
Higher readings indicating greater demineralization.
The DIAGNOdent pen is considered currently

the most accurate device for detecting enamel
demineralization and it widely used in both in vivo
and invitro studied *?. The device is easy to use but
its readings might be affected by stains, calculus,
plaque and bacterial metabolites ***. Therefore, a
regular checkup and oral hygiene instructions were
reassured on every recall/follow up visit.

The results of this study showed a significant
difference between DIAGNOdent values around
bonded brackets coated with fluoride releasing coat
and those without fluoride coat after a 12-month
treatment period (P< 0.05). This indicated higher
the
application of the fluoride resin coat compared to

enamel mineralization content following
the teeth bonded without a coat. Fluoride has always
remained the gold standard in remineralization
mechanism in the oral cavity. Besides the basic
flouro-apatite formation that resists decalcification,
the fluoride-releasing light-cured resin coat also
acts as a mechanical barrier between oral fluids,
plaque and the enamel surface surrounding
orthodontic brackets, thereby preventing enamel
demineralization >, Nalbantgil et al. ! found that
one application of fluoride varnish can decrease
enamel lesion depth adjacent to bonded brackets
by about 40% for 3 months, whereas Mehta et al.
126 concluded that Clipro XT, which is a light cure
fluoride release varnish, can prevent 90-100% of
demineralization for up to 3 months. However, both

studies have suggested the multiple applications of
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fluoride release varnishes to control demineralization
over the whole treatment period, while single
application fluoride resin coat was efficient in
our study in preventing the decalcification over a
12-month period.

Regarding the brackets bond survival rate, the
overall survival rate was 94.4 % for brackets bonded
and coated with fluoride coat light cured resin,
while it was 93.3% for bonded bracket without
coat application. These values are considered to
be within the clinical acceptable range ?”). The
highest survival rates were recorded on incisors
(96.2% and 94.6%). While the lowest survival
91.7% and 88.3%
premolars (91.7% and 88.3%). However, there

rates were recorded on
were no significant differences found in bracket
bond survival rates between incisors, canines,
and premolars in either group. These findings are
in disagreement with other studies which have
reported a significant difference between survival
rates for canine and premolar teeth, as compared
to incisors ¥, They attributed this high failure
rate of the posterior teeth to poor moisture control,
partial eruption of the second premolars and heavier
occlusal forces being exerted in the posterior area
(29311 These controversies could be attributed to the
differences in bonding systems or study periods.

Although the fluoride coat was cured in a
separate step after adhesive light curing, the aim
being to increase the bond strength and to decrease
the failure rates, as doubling the curing time would
enhance polymerization and increase the energy
density 32 The results of the present study
revealed no significant difference in the survival rate
between teeth bonded with and without fluoride coat
application. In addition, no significant difference
between bracket survival rates was found between
the different periods (3, 6,9 and 12 months); except
for the canines in both groups and the premolars
in the group without the application of fluoride
coat (P<0.05). The latter could be explained by

(2023)

the differences in teeth position and angulation
that could affect the amount of force applied. A
significant effect of the malocclusion type on the
failure rate has also been reported in a previous

[33]

study

Light cure fluoride resin coat is effective
in preventing enamel demineralization around
orthodontic brackets over a 12-month period, but it
has no pronounced effects in enhancing the bracket
bond survival rate.

A further study evaluating the role of fluoride
coat over a longer period is recommended.

Limitation of this study:

The overall DIAGNOdent mean
each patient was calculated; however a mean
DIAGNOdent score for each individual tooth would
be more durable clinically.

score for
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