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Effectiveness of 0.2% sodium fluoride and 0.2%
chlorhexidine gluconate mouthrinses accompanied tooth
brushing on gingival health during orthodontic therapy:

A comparative study
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ABSTRACT

This study was carried out to evaluate the action of 0.2% sodium fluoride
(900 ppmF), and 0.2% chlorhexidine gluconate mouthrinses besides tooth brushing on
plaque and gingival indices. To achieve this aim 45 patients undergoing fixed
orthodontic therapy were divided into 3 equal groups randomly which were on tooth
brushing only, tooth brushing with 0.2% sodium fluoride and tooth brushing with
0.2% chlorhexidine mouthrinses. The second group rinse with 10 ml of sodium
fluoride once weekly for 8 weeks, while the third group rinse with 10 ml of
chlorhexidine twice daily for the same period, the plaque and gingival indices were
scored at base-line and then evaluated after 4 and 8 weeks. The present study revealed
that the mean plaque index was significantly reduce (p<0.05) for the chlorhexidine
and sodium fluoride patients in comparison with the first group throughout period of
study. A similar trend was noted with gingival index as the lower values were
recorded to the chlorhexidine groups, moreover, analysis of variance showed
significant differences among groups and the chlorhexidine means were the mostly
affected one. These results indicate that sodium fluoride could be use also for plaque
and gingivitis control in addition toits anticariogenic action for patient undergoing
orthodontic treatment.
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INTRODUCTION

One of most dramatic issues of orthodontic treatment is to rearrange teeth in
such a manner that produce clinically correct dental relationship, also to remove areas
of food stagnation, and maintain gingival regions in a form that promote healthy oral
condition. <

Throughout the orthodontic procedures and as a result of bands, brackets and
wire placement, there will be an accumulation of food residues, which, in time cause
periodontal, gingival problems and also dental caries.

The mechanical cleaning of tooth surfaces can be accomplished in various
forms, and tooth brushing is routinely advised to orthodontic patient, so as to
minimize the previously mention hazards®. In spite of that, there is an increasing
need for the chemical agents that could control placgue formation and subsequent
gingivitis®, and also to prevent dental caries formation‘”,

The use of chlorhexidine mouthrinse has been noticed since 1970, as rinsing
with 0.2% chlorhexidine gluconate, twice daily is used to prevent plaque and
gingivitis®. Other authors reported a similar results but all suggested that continued
patient motivation regarding oral hygiene should be continue during orthodontic
treatment to control gingival and periodontal problems® *®.

Nevertheless, fluoride by its different forms (gel, mouthrinse, etc..) have
been use to control dental caries”?, a similar types of fluoride are also used to
control plaque and gingivitis, like stannous fluoride which at level 250 ppm F have
antiplaque action, this is done by reducing surface energy for plaque accumulation
and indicated that SnF, could be used in absence of other preventive measures to
control plaque formation but in twice daily use, such a study could not prevent the
clinical gingivitis"?.

Nevertheless, the use of these agents still need more exploration especially in
patient seeking for orthodontic treatment.

The purposes of this study is to examine the effects of 0.2% Sodium fluoride
(900 ppmF) and 0.2% chlorhexidine gluconate mouthrinses to control plaque and
gingivitis, together with tooth brushing in orthodontic patients.
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MATERIALS AND METHODS

The sample of this study consisted of 45 patients who were receiving
orthodontic treatment at Orthodontic Department of the College of Dentistry in Mosul
University. All participants did not received any medications that have any oral side
effects, their age was range between 11-18 years. All of them had a bilateral banded
first molar and fully bonded dental arch except the extracted teeth for Orthodontic
purposes.

First of all, petients received as dental prophylaxis, that included stain, plaque
and calculus removal, after that they were randomize into 3 groups each of 15 patient,
the first group used the tooth brushing only, the second group was on tooth brushing
with 0.2% sodium fluoride* (900 ppm F) mouthrinse weekly, while the third one was
on tooth brushing with the chlorhexidine gluconate (0.2%) twice daily, after a period
of 14 days the baseline data were measured ; the first and second examinations were
carried out 4 and 8 weeks after the baseline examination.

The following indices were used to asses the oral hygiene and gingival health
of the patients:

1. Plaque index according to Silness and Loe (1964)"",

2. Gingival index according to Loe (1967)"2.

The plaque index was used to determine thé amount of plaque on tooth
surfaces (mesiofacial, facial, distofacial and palatal or lingual surfaces) of six teeth
(No. 3,9, 13, 19, 25 and either 28 or 29) depending on which premolar was extracted
for orthodontic purposes.

The scores were recorded as a grades (0, 1, 2, 3) depending on the presence of
plaque accumulation * V.

The gingival index was used to indicate the degree of inflammation of the
marginal gingiva on the same surfaces of the same teeth as recorded for plaque index.
Then, all patients (n = 45) were received the same tooth brushing instructions-
Modified Bass technique, they were informed to brush their teeth twice daily, also a
same tooth paste was prescribed for all patients. In accompanied to that, the sec~nd
group received a supplies of 0.2% Sodium fluoride solution of (900 ppm F), they were
instructed to use solution of 10 ml sodium fluoride for 3 minutes, once weekly, before
bed time, they were instructed not to take any food or drink after rinsing.

While the third group was instructed to rinse within 10 ml of 0.2%
chlorhexidine gluconate for 30 seconds, twice daily, after breakfast and before
bedtime, also they were instructed not to take any food or drink after using of
solution.

The statistical analysis of data included the following:

1) Mean and standard deviation for plaque and gingival indices.

2) The differences in plaque score and gingival health between baseline examination
and the first and second examinations were tested statistically using student t —
test.

3) Analysis of variance followed by Duncan’s Multiple Range Test were used to
determine the significant differences among the treatment groups.

The differences were considered significant when the probability was less than
5% level (p <0.05).

* Prepared by Dr. Tarik Y Khamrco in Dentistry College/ Mosul University.
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RESULTS

In this study, the IBM computer programmes were used in the analyses of the
data, the paired t-test was used to do the analyses between groups, the results of this
test showed that both plaque and gingival indices means did not differ at baseline for
the involved groups as shown in table 1 and 2 respectively. ’

The results indicated that both the mean plaque and gingival in lices for the
fluoridate and chlorhexidine groups were significantly reduced from baseline
examination at 4 weeks and 8 weeks examinations, while the tooth brushing group
show a slight, not significant increase for plaque and gingival indices at 8 weeks
examination (Tables 1, 2). ’

Table (1): Comparison between mean values of plaque index for each of the study
groups of different time intervals.

Tooth brushing 15 | 103 | 062 | 1.05% | 045 | 1.00%* | 0.51
Toothbrushing + | 15 | 09p | 053 | 0.60%** | 043 | 0.66*** | 0.29
Fluoride
Tooth brushing + KKk Kok
i 15 | o098 | 051 | 054 029 | 027 0.20

* No significant difference at p<0.05 between the base line group.
** No significant difference at p<0.05 between intervals.
**x Significant difference at p<0.05 between intervals.

Table (2): Comparison between mean values of gingival index for each of the study
groups at different time intervals.

Tooth brushing 15 1.79 1.72** 0.19 1.83%*
Fluoride+tooth | 15 | g4 | 033 | 1.54%** | 035 | 1.16*** | 0.39
brushing
CHX + tooth 5 | 177 | 015 | 09axx* | 0.12 | 0.58%** | 0.18
brushing

* No significant difference at p<0.05 between the base line groups.
** No significant difference at p<0.05 between intervals.
*¥% Significant difference at p<0.05 between intervals.
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The analysis of variance for both plaque and gingival indices at 8 weeks
examination shows that the group with chlorhexidine is significantly better improved
than fluoride and tooth brushing groups. Also, the fluoridate group reported a
significant improvement than tooth brushing group for both indices (Table 3).

Table (3): Analysis of variance among study groups at last interval
for plaque and gingival indices.

TB 15 1.09
Plaque 45 | 17.434 0.05 TB+F 16 0.66

TB+CH | 15 0.27
TB 15 1.83
Gingival | 45 | 66.677 0.05 TB+F 15 1.16

Q@ | >»|0|m|>»

TB+CH | 15 0.58

* Subgroups with the same letter were not statistically significant
TB = Tooth brushing

F = Fluoride
CH = Chlorhexidine

DISCUSSION

It has been found that the gingival and periodontal problems will increase
after placement of orthodontic appliances. Since attachment of such an appliance
gives better opportunities for retention of dental plaque, that permits bacterial growth.
Moreover, the orthodontic a?pliances will interfere with the process of brushing,
mastication and salivary flow,

In order to examine one of the preventive measure that could be use on
orthodontic practice, the assessment of topical sodium fluoride and chlorhexidine
gluconate mouthrinses with tooth brushing at short contact time were chosen.

It is an important to say that the study groups were chosen by random
assignment, and they are evenly distributed as it has been demonstrated by baseline
results, this point is of prime importance specially in the comparative study.

The clinical tria: reveals the favorable action of topical sodium fluoride and
chlorhexidine gluconate mouthrinses as they were produce a significant reduction in
plaque and gingival indices, these finding become more apparent after 8 weeks as the
sodium fluoride and the chlorhexidine groups showed a reduced level of plaque and
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the marginal gingiva, this is similar to the findings of Brightman ez al.®). Anderson et
al®, in relation to chlorhexidine and with Vierrou er al.® in relation to sodium
fluoride. It is important to say that the finding of this study are in different situation
with some authors"®. They found that only the mechanical cleaning was effective in
preventing gingival inflammation as compared with 0.12% chlorhexidine and with
those how indicated that the use of sodium fluoride be ineffective in control gingival
problems®*!*, the conflicting with those studies may be due to the difference in
population or in chemicals concentration, patient co-operation with the investigators,
and period of study.

The present study shows that chlorhexidine mouthrinse be with a highly
significant reduction in plaque and gingival indices in comparison to that produced by
sodium fluoride. These results were in agreement with other studies"*'”. These may
be due to large intervals between application time for the sodium fluoride because
Svatun et al.“® found that the plaque - inhibiting effect of once daily (0.2%) or (0.3%)
stannous fluoride mouthrinse was comparable to the once daily (0.1%) chlorhexidine.
In spite of that, the chlorhexidine group was shown some defect,, like teeth
discoloration mainly the composite restorations, in accompanied to a bitter taste
sensation of the agent, for that reason the sodium fluoride mouthrinses appear to have
an acceptable action on gingival health, this is besides it’s well known as
anticariogenic action®. <

CONCLUSIONS AND RECOMMENDATIONS

The short term application of sodium fluoride and chlorhexidine gluconate
was proved to have a significant role in reduction of plaque formation and gingival
inflammation. Chlorhexidine was appeared to be the more efficient one, but the
additive anticariogenic action of sodium fluoride, and the short number of application
times with less defects than chlorhexidine make it more preferable.

The follow up studies for the action of the sodium fluoride or the other types
of topical fluoride in addition to increase the frequency of application is
recommended to determine their action on the gingival health of orthodontic patients.
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