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ABSTRACT

Background: Dental plaque is the community of microorganisms found on a tooth surface as a biofilm
embedded in a matrix of polymers of host and bacterial origin. Orthodontic treatment is often associated with
severe plaque formation with microbial colonization on the gingival tissues. The use of ortho appliances in the
mouth often triggers a quantitative alteration in the pathophysiology of the bacterial plaque.

Materials and methods: eighty-three patients were randomly divided in to three groups with three different
plaque control methods. The manual toothbrush was assigned to group A, the electric toothbrush was assigned
to group B, and the manual toothbrush with a mouthrinse was assigned to group C.

Results: Patients above 18 years consisted 30% of the total sample, whereas the subjects of 18 or above
consisted 70 per cent. The mean age of the study population was 24.62 years. Out of 83 subjects, thirty (36.4%)
were males, and the remaining 53(63.8%) were females.

Conclusion: The study showed that the group who used toothbrush with mouthrinse proved to be the best in
maintain oral hygiene in orthodontic patients.
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INTRODUCTION

Orthodontic dentistry tries to meet esthetic, stronger adhesin-receptor mediated attachment;

dynamic and functional demands.! However, in
order to be completely effective, orthodontic
treatment needs to make sure that the integrity of
dental and periodontal soft tissues.2 Dental plaque
is the community of microorganisms found on a
tooth surface as a biofilm embedded in a matrix of
polymers of host and bacterial origin.3 The plaque
formation consists of acquired pellicle formation;
reversible adhesion involving weak long-range
Physico-chemical interactions between the cell
surface and the pellicle4 This progresses to

co-adhesion resulting in attachment of secondary
colonizers to already attached cells multiplication
and biofilm formation.*>

Orthodontic treatment is often associated with
severe plaque formation with  microbial
colonization on the gingival tissues.2¢ The use of
ortho appliances in the mouth often triggers a
quantitative alteration in the pathophysiology of the
bacterial plaque.”
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The multiple braces system often aggravates the
formation of plaque and reduces its elimination.8
Consequently, it is essential to obtain strict control
of dental plaque in patients fitted with fixed
multibracket devices. Few studies have been shown
to assess the efficacy of different mechanical and
chemical hygiene measures in patients receiving
fixed orthodontic treatment. The aim of the study is
to assess the plaque and gingival indices in patients
wearing fixed orthodontic appliances and to
compare the impact of toothbrushing with a manual
toothbrush, toothbrushing with an electric
toothbrush.

MATERIALS AND METHODS

This study compared three different oral hygiene
techniques. A sample of eighty-three patients was
selected randomly from the outpatient's
department of our institute. All the patients have
explained the procedure in details, and written
consent was taken. Ethical clearances were
obtained from the concerned institute. Patients
wearing lower and upper multibracket orthodontic
appliances, subjects in good health, free from oral
diseases were included in the study. Patients
wearing removable appliances or prostheses,
physically or mentally handicapped, having fewer
than five teeth in each quadrant, severe
inflammation, having periodontal pockets, and on
antibiotics were excluded from the study.

The selected subjects were divided into three
groups. The allocation of subjects was done by coin

Table 1: PI and GI index values.
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toss methods. Each group consisted of twenty-eight
patients. Each group were assigned one particular
method of oral hygiene and were asked to use it for
a month. The manual toothbrush was assigned to
group A, the electric toothbrush was assigned to
group B, and the manual toothbrush with a
mouthrinse was assigned to group C. At the
beginning, patients were given instructions
regarding oral hygiene, and the Loe-Silness gingival
and plaque indices were recorded. The plaque
indices were measured again by the same operator
to reduce inter-examiner bias.

Statistical analysis:

Statistical analysis was performed using SPSS
software (V22 for windows, Chi, USA).

RESULTS

All the samples in this study were divided into two
groups. The first was patients below 18 years, and
the second one was patients above the age of 18
years. Patients above 18 years consisted 30% of the
total sample, whereas the subjects of 18 or above
consisted 70 per cent. The mean age of the study
population was 24.62 years. Out of 83 subjects,
thirty (36.4%) were males, and the remaining
53(63.8%) were females. After evaluation of plaque
index (PI) and the gingival index (GI), it showed that
the mean PI value was 1.18 before the study and
0.85 after the observational period.

Group A
Values N

Mean SD
PI Before 28 | 1.18 0.332
PI After 28 | 0.85 0.378
GI Before 28 0.59 0.254
GI After 28 | 0.60 0.211
PI Before - PI After 28  0.31 0.390*
GI Before - GI After 28 | -0.03 0.212**

Group B Group C

Mean SD Mean SD
1.11 0.239 0.90 0.399
0.58 0.223 0.50 0.212
0.64 0.245 0.78 0.289
0.55 0.230 0.45 0.312
0.51 0.287* 0.38 0.287*
0.07 0.023** 0.25 0.235**

Plaque index after the observational period of group
C was the best with a mean of 0.50, followed by
group B (0.58) and then Group A (0.85). With

regards to plaque index, group C performed the best
and was statically significant.

Gingival Index before the treatment was 0.59, 0.64,
0.78 of group A, Group b, and Group C respectively.
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Best improvement was shown in group C followed
by group B and group A. Intragroup comparison of
plaque index showed a significant improvement in
all the groups. However there was a highly
significan improvement in group C.

Plaque Index before the treatment was 0.1.18, 1.11,
0.90 of group A, Group b, and Group C respectively.
Best improvement was shown in group C followed
by group B and group A. Intragroup comparison of
gingival index showed a  Non-significant
improvement in all the groups.

DISCUSSION

Plaque is a bacterial biofilm which forms on the
surface of the teeth. It is collection of compound
bacterial inhabitants which are systematized in
intercellular matrixial polymers of saliva and
bacterial origin [3]. The orthodontic works has
established that orthodontic handling is always
associated with microbial colonization of the
gingival and dental tissues®10 as it creates an
environment which favors qualitative and
quantitative changes to dental plaque®!-13.

Patients wearing fixed orthodontic appliances
should therefore take drastic hygiene measures,
although this is difficult to obtain particularly from
children and teenagers!4. Mechanical and chemical
control of dental plaque is the key to preventing
periodontal diseases.!> Improper oral hygiene leads
to accumulation of plaque and often leads to
gingival enlargement.

In this study, the main aim was to compare the
effect of using an electric toothbrush as opposed to
a manual toothbrush combined with a
chlorhexidine-based mouth-rinse in order to
control oral hygiene in orthodontically treated
patients.

The comparison was conducted by assessing PI and
GI. To this end, a group of patients using manual
toothbrushing alone served as control. Patients
were distributed randomly into three groups and
received instructions regarding toothbrushing using
a demonstration model. Furthermore, no
professional toothbrushing was performed at the
chair on our patients throughout the study, the aim
being to test the different plaque control techniques
in the everyday conditions encountered by all
patients receiving orthodontic treatment.
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To limit bias in PI and GI measurement, calculations
were done by a single examiner who had been
previously trained to conduct the calibration
sessions before initiation of the study.16-18 Patients
presenting periodontitis or severe gingival
inflammation, a physical or mental handicap, a
systemic disease, removable appliances or
prostheses, periodontal pockets greater or equal to
4 mm, gingival recession superior or equal to 2 mm
and those with fewer than five teeth per quadrant
were excluded from the study, as were smokers and
heavy drinkers, patients having commenced
antibiotic treatment and those who had used a
mouth-rinse within the 2 months preceding the
study.

CONCLUSION

In view of the results obtained, patients receiving
multi attachment orthodontic treatment are invited
to use mouthrinses over short periods in addition to
brushing their teeth with a manual toothbrush or,
alternatively, to use an electric toothbrush.
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