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ABSTRACT

Introduction:

The number of people seeking orthodontic treatment has increased significantly during
the last 20 years. During orthodontic treatment, the patient’s oral hygiene can impact
the effectiveness and timeliness of the therapy. One typical adverse effect of
orthodontic treatment is enamel demineralization, often known as white spot lesions
surrounding orthodontic appliances. Because permanent appliances have inherent
morphologic abnormalities, they create an excellent environment for colonization of

microbes. The main microorganism that initiates dental caries is Streptococcus mutans.

Thus, it becomes a dire need to maintain the oral hygiene of the patient. The
methods to  maintain  include  mechanical and chemical  methods.
The study aims to assess how two mouthwashes affected the colonization of

Streptococcus mutans on ceramic, self-ligating, and metal brackets.

Materials and methods:

Metal, self-ligating and ceramic bracket systems were taken and two mouthwashes,
fluoride and chlorhexidine containing mouthwashes were taken. Based on the bracket
system and mouthwash prescribed, 6 groups were created. There were 14 patients in
each of the group.Samples were obtained at T1,T2 and T3 and CFU was counted before
and after the use of mouthwash. The values were compared between the groups and

sub-groups through statistical tests.
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Results:

The results obtained showed that:

e The colonization of S mutans at baseline is most in the Ceramic brackets and
least in self-ligating brackets.

e The S mutans colonization is reduced with both the Chlorhexidine and Fluoride
mouthwash at the end of one and three months.

e The effectiveness of Fluoride mouthwash was better statistically in the Ceramic

bracket group.

Conclusion:

The use of mouthwash is beneficial in patients undergoing orthodontic therapy.
Fluoride mouthwash can be preferred in Ceramic brackets. This is due to the

statistically significant reduction in colonization with Fluoride mouthwash.

Keywords: Brackets, Orthodontic treatment, Mouthwash, Chlorhexidine, Fluoride,

Ceramic, Metal, Self ligating, Streptococcus mutans.
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Introduction

INTRODUCTION

The mouth is an individual's first organ in communication with the outside
world; it facilitates nutrition, speech-based social interaction, and cognitive growth. In
addition to providing aesthetic value and influencing interpersonal interactions, it is a
remarkable aspect of the individualization of humans.!! The face also represents a
vital element of personal charm and self-esteem development. It is also believed that
facial appearance may interfere with various social relations since facial deformities
with negative social and psychological reflexes act on patients’ self-confidence,
perception of beauty, external relations, and even identification with professional
success. Thus, it is rightly said, “Use your smile to change this world, but don’t let

this world change your smile.”

Over the past 20 years, there has been a significant increase in the number of
individuals seeking orthodontic treatment.[Z. This has increased the scope of
orthodontics and widened the upper age limit for orthodontic intervention. It has been
proved that orthodontic treatment, besides improving dental esthetics, also
significantly impacts the psychosocial aspect of the patient’s life.®] The reason for
this is the growing awareness of the people about the necessity for good oral hygiene
which results in the patient reaching adulthood with a greater number of teeth in the
mouth. It also happens to the increase in the esthetic requirement from society. by the
increased access to information for the public about orthodontic treatment, and by the

technological advancements in the field of orthodontics.!

The success of orthodontic treatment depends, in part, upon the oral hygiene

status of the patient and his active cooperation in the treatment. [
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Introduction

Oral hygiene is an important factor controlled by the patient during
orthodontic treatment, which can affect the quality and timing of the therapy. Previous
research has demonstrated a rapid decline in oral hygiene compliance subsequent to
the initial bonding of orthodontic appliances. The presence of an orthodontic
appliance tends to favor the accumulation of plaque and impedes proper hygiene

procedures, contributing to its buildup.®!

With the recent increase in adults seeking orthodontic treatment, there has
been a corresponding increase in demand for appliances that are more aesthetic and
more comfortable than conventional fixed appliances ™ Though the demand for
aesthetic appliances is increasing, conventional fixed mechanotherapy is currently

being used extensively.

The efficiency of orthodontic treatment begins with the proper positioning of
the brackets on the tooth surface. However, they also play a significant role in enamel
demineralization because they are present throughout orthodontic treatment. They are
also an excellent area for plaque retention and act as a nidus for the growth of several
microorganisms. The initial affinity of bacteria to solid surfaces is mostly due to
electrostatic and hydrophobic interactions. It has also been shown that the
physicochemical properties of the bacteria and those of the solid surface contribute as
mediators during the process of adherence to hard surfaces. The composition, as well

as the rate of saliva secretion, may also affect bacterial adherence.

It is well known that the adherence of oral bacteria to enamel tooth surfaces
and orthodontic materials has a harmful effect on teeth and periodontal tissues.
Orthodontic appliances also reduce the effect of brushing on plaque and salivary flow.

Increased levels of S. mutans and lactobacilli are detected in the oral cavity after the
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Introduction

bonding of orthodontic attachments.[d The incidence of enamel demineralization and
periodontal disease after fixed orthodontic treatment can involve up to 50% of
patients. The incidence of such white spot lesions around orthodontic brackets has

been demonstrated within 1 month of treatment.

Enamel demineralization, or white spot lesions around orthodontic appliances,
is @ common side effect of orthodontic treatment. The oral environment with fixed
appliances provides ideal conditions for the colonization of microorganisms as a
result of their inherent morphologic irregularities. The resultant increase in plaque
accumulation and retention areas places the patient at a higher risk for enamel
demineralization adjacent to the appliance and exacerbates the effects of pre-existing

incipient carious lesions.

Areas of contact between, the bracket and tooth or bracket and wire provide a

unique environment that impedes proper access to tooth surfaces for cleaning.

Among the various oral bacteria, S. mutans acts as an important etiologic

agent in dental caries and periodontal diseases.

Streptococcus mutans is a type of Gram-positive bacterium described by Clark
in 1924. Streptococcus bacteria are initially replaced on the surface of the tooth and
prepare the environment for acidic conditions, also allowing for the presence of other
microorganisms. S. mutans metabolizes sucrose to lactic acid and provides the basis
for dental caries. While S. mutans does not act alone in the development of dental
caries, studies from several laboratories have convincingly demonstrated that S.
mutans can alter the local environment by forming an EPS-rich and low pH milieu,
thereby creating a favorable niche for other acidogenic and aciduric species to

thrive. 14
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S. mutans can persist in an environment including mucosal surfaces exposed
to salivary flow, by forming a colony or free-living in saliva and proliferating; but
other bacteria must attach to the mucosal surface. S. mutans can be colonized in the
mouth before tooth eruption and transiently infect, but continuous colonization in the

mouth depends on the presence of teeth, [*5]

It has been suggested that therapies that interfere with the colonization of S.
mutans can have a fundamental effect on reducing the incidence of caries in

humans. [19]

Mechanical tooth-cleaning is very important for patients with fixed
orthodontic appliances. Malocclusions and fixed orthodontic appliances cause
difficulties in brushing and increase the accumulation of microbial plaque. [*®1 This, in
turn, facilitates the formation of dental caries and induces periodontal problems, with

deterioration of the ecologic balance of the oral floral®°]

Furthermore, metallic brackets have been found to make specific changes in
the oral environment, such as a decrease in pH and affinity of bacteria to a metallic

surface because of electrostatic reactions. %

The bacteria initially adhere to surfaces of solids mostly by electrostatic and
hydrophobic interactions. The attraction of s mutans is directly related to the free
energy of the surface. Eliades et al in their study demonstrated enhanced retention of
plaque in stainless steel owing to the highest critical surface tension™!l. There are
certain changes induced by metal orthodontic brackets in the oral environment which
include a pH decrease, enhanced accumulation of plaque, and elevated S mutans

colonization. Nevertheless, the results of present studies aiming to find a difference in
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the affinity and adhesion of brackets on different bracket materials namely metal,

ceramic, and plastic, are not conclusive.!*?*?]

There are different aids to reduce microbial adhesion and plaque retention
which include toothbrushes, dentifrices, mouthwashes, interdental aids, and dental
flosses. The use of mouthwashes is believed to decrease the growth of such
microorganisms. Chlorhexidine is an ideal broad-spectrum antimicrobial. It has a
positive effect against the growth of Gram-positive bacteria, Gram-negative bacteria,
and fungi. It may be used by orthodontic patients to reduce plaque accumulation and

pathogenic microorganisms.

Fluoride also plays a significant role in the prevention of caries and in
improving oral and dental health. One of the common ways of fluoride use is the use
of a fluoride-containing mouthwash, the most important of which in use is 0.2%

sodium fluoride mouthwash.

Due to a lack of in vivo studies with conclusive results on the effects of
different mouthwashes on different bracket systems, this randomized controlled trial
is done to assess the potential effects of the above two types of mouthwashes on the
colony-forming units of Streptococcus mutans. This in turn is believed to aid the
clinician in deciding appropriate treatment modifications and thus help in making it

more efficient and effective.
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Aim and Objectives

AIMS AND OBJECTIVES

AlIM:

e To evaluate the effect of two different mouthwashes on colonization of

Streptococcus mutans over Metal, Self-ligating and Ceramic brackets.

OBJECTIVES:

e To assess the quantitative analysis of Streptococcus. Mutans over metal and
ceramic brackets.

e To compare the colonization of Streptococcus. Mutans over metal and ceramic
brackets at the baseline, end of one month, and three months using

Chlorhexidine and Fluoride mouthwash.

Page 6



Review of Literature

REVIEW OF LITERATURE

Dadgar et al. ® — A randomized clinical trial consisting of a total of 38 patients. They
were divided as 12, 13, and 12 patients in the fluoride, probiotic, and placebo group,
respectively. The mouthwashes were prescribed two times a day for 2 weeks. The 4-
pass technique was used to collect the plaque sample in all three groups in two stages:
before intervention and 2 weeks post using the mouthwash. By counting the colonies
developed on agar media, the quantification of bacteria contained in dental plaque
was ascertained. Kruskal-Wallis and Wilcoxon tests were employed. It was summed

up that:

e The efficacy of L. plantarum probiotic mouthwash in reducing S. mutans in
dental plaque was found to be ineffective. However, fluoride mouthwash
was found to be significantly effective against S. mutans and is therefore

recommended.

Sari et al. 1® — This study comprised twenty patients who were 13 to 18 years of age,
undergoing fixed mechanotherapy. Four stage evaluation of saliva samples of S
mutans and lactobacillus levels were evaluated: commencement of the orthodontic
treatment, at least 2 weeks post bracket bonding, and 1-week post usage of 0.2%
chlorhexidine gluconate mouth rinse, and at the fourth week. The variations in S
mutans and lactobacilli count were analyzed via the Wilcoxon test. The findings

showed that:

¢ A mouthwash containing 0.2% chlorhexidine gluconate reduced the amount

of S mutans but had no impact on lactobacilli.
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Thaweboon et al.t” - This study aimed to evaluate the S. mutans adherence on 7
types of orthodontic brackets in vitro (Clarity, Spirit MB, Inspire Ice, 3M, Tomy,
Ormco and W&H). The brackets smeared with saliva were placed in a plate with 96
wells with a flat bottom which held a suspension of S. mutans (108 CFU/ml). The
plate was subsequently incubated for two hours at 37 'C, 10% CO2, and 100 rpm. 99%
methanol was used to fix the adhered bacterial cells, and 0.5% crystal violet was used
to stain them. Optical density (OD) at 590 nm was utilized to determine the degree of
adhesion. The Kolmogorov-Smirnov test, Levene test, one-way ANOVA, and Games-

Howell post hoc test were applied to analyze the data. Thus:

e The type of bracket material has zero effect on the level of bacterial
adherence. The level of microbial adherence was significantly influenced

by the bracket shape and size.

Jothika et al.*? - Each participant in this single-blind, randomized control research
used a single mouthwash regimen during testing. For the study, fifty-two adult
patients who met the study's eligibility requirements were chosen at random and
placed into four groups: group 1 received 10 ml of distilled water, group 2 received 10
ml of mouthwash containing 0.2% chlorhexidine, group 3 received 10 ml of
mouthwash containing 500 ppm F/400 ml sodium fluoride, and group 4 received 10
ml of probiotic mouthwash. In the maxillary quadrant, plaque samples were taken
from the facial surface of premolars and molars. One examiner performed the
sampling technique seven, fourteen, and thirty days after the mouthwash was used,
respectively. After the microbiological analysis, statistical analysis with one-way
analysis of variance (ANOVA) and post-hoc test were performed. Study results

indicate that:
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e Probiotic mouthwashes, sodium fluoride, and chlorhexidine have
comparable and statistically significant antimicrobial effects on oral plaque
streptococcus mutans susceptibility. Therefore, one of the useful routines

for preserving dental cleanliness is using probiotic mouthwash.

Mummolo et al. - In the study, which involved 90 orthodontic patients (56 men
and 34 women), 30 subjects (aged 21.5+1.5 years) received treatment with removable
clear aligners (CA), 30 cases (aged 23.3£1.6 years) received treatment with a fixed
multibracket appliance (MB), and 30 patients (aged 18.2 +1.5 years) received
treatment with a removable positioner (RP). The levels of S. mutans, Lactobacilli, and
Pl in saliva were measured prior to the commencement of orthodontic treatment, as

well as after three and six months. They came to the following conclusion:

e A high level of vulnerability to developing caries was identified by
approximately 40 percent of MB patients and 20% following 3 months,
indicating the need for additional strategies for plaque control and
microbial colonization. After 6 months, only about 10% of CA patients and
13.3% of RP patients achieved microbial colonization, which may lead to

an elevated chance of caries development.

Abraham et al. 34- This study included 16 patients receiving orthodontic treatment
with pre-adjested edgewise appliances. S mutans adherence to 0.016" and 0.016" x
0.022" NiTi and Cu-NiTi archwires was investigated using real-time polymerase
chain reaction under as-received circumstances and after 4 weeks of intraoral use.
Three-dimensional surface profilometry as well as dynamic contact angle analysis
were used to investigate surface roughness and surface free energy, respectively. It

turned out that:
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e Cu-NiTi archwires had higher surface roughness, surface free energy, and
adherence of S mutans than NiTi archwires. For all archwires under study,
surface roughness and surface free energy enhanced following four weeks
of intraoral exposure. The cycle threshold value of adhering bacteria and

the characteristics of the surface showed a primarily negative connection.

Faltermeier et al. *- Three experimental adhesives categories were established for
this study: unfilled urethane-dimethacrylate (UDMA) adhesive, UDMA adhesive and
a filler-volume proportion of 35%, and UDMA adhesive that had a filler-volume
fraction of 70%. Silicon dioxide was the filler that was used. Furthermore, two
traditional orthodontic adhesives were tested: ConTec Duo (Dentaurum, Ispringen,
Germany) and Transbond XT (3M Unitek, Monrovia, Calif.). Test specimens were
added to S mutans solutions, which were then analyzed using an automated multi-
detection reader and fluorescence dye. Additionally, scanning electron micrographs

were created to assess the adherence of bacteria on substrates. It was found that:

e The findings show that there is no correlation between S mutans bacterial
adherence and the filler-volume percentage of UDMA-based orthodontic

adhesives.

Shukla C et al.*” - Plaque samples from the buccal and labial portions of the anterior
teeth as well as the four first molars of sixty randomly chosen patients were obtained
for this investigation prior to the insertion of orthodontic appliances, and readings
were recorded as TO. Plaque samples were taken from the same location again two
and three months after the appliances (0.22 MBT preadjusted Gemini) were placed,
and the measurements were recorded as T1 and T2, respectively. DM Strips (Orion

Diagnostic, Espoo, Finland) were utilized to measure the S. mutans counts in these
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patients. The Dentocult score for S. mutans showed significant variations over time at
different intervals in the orthodontic patient, as determined by the Mann-Whitney U-
test and the Kruskal-Wallis test (P < 0.001). It was determined that:

During orthodontic treatment, the colonization of S. mutans is enhanced by fixed

mechanotherapy.

Ghorbani et al. *8- Twenty individuals (aged 18 to 35) were enrolled in this crossover
trial which was conducted in four phases involving control and intervention groups.
At the start of the investigation (phase 1), after the first prescription (phase 2), after
the washout period (phase 3), and lastly after the second prescription (phase 4), the
prevalence of S. mutans was determined in a specific volume of volunteer dental
plaque by culturing in the bacteriology medium. A dentist performed saliva sampling
and the plaque index during follow-up appointments. T-test was used to quantitatively

assess the data. The findings indicated that:

e Magnolia Grandiflora 0.3% mouthwash tends to considerably reduce the
amount of S. mutans in dental plague. Thus, it is suggested to produce it in
large quantities and distribute it to the oral health community. Nevertheless,
more research with bigger sample sizes and different approaches is needed

to validate the results of this investigation.

Gedam et al. - A crossover study consisting of three groups with 51 children in
total between 8 to 12 years of age were exposed to three mouth rinses, namely,
probiotic, Chlorhexidine and Fluoride for two weeks and later a washout period for a
period of four weeks. Pre and post mouth rinse MS counts were evaluated. They
concluded that:

e The three mouthwashes were comparable against Streptococcus mutans.
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MATERIALS AND METHODS

STUDY DESIGN

Randomized controlled trial

SOURCE OF DATA

» The samples were collected from Department of Orthodontics, KLE VK
institute of Dental Sciences, Belagavi.
* The study was conducted at Microbiology laboratory, Jawaharlal Nehru

Medical College,Belagavi

INCLUSION CRITERIA:

1. Patients undergoing treatment with the any of the three orthodontic systems
mentioned.

2. Patients not using any kind of mouthwash prior to the treatment for at least 1
month

3. Patients with permanent dentition

4. No clinical sign of periodontitis.

5. No history of any systemic illness and no antibiotic administration at least 3

months prior to the study.

EXCLUSION CRITERIA:

1. Smoking
2. Pregnancy

3. Poor general health
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SAMPLE SIZE ESTIMATION

The sample size (n) is derived by using the “comparing two means” formula:

n = (612 + 62%x) (Z1-a2+Z1-p)?

AZ

Where, o 1 = standard deviation of Group 1,
o 2 = standard deviation of Group 2

A = difference in group means (master article reference — Dadgar et al)

Group 1 Group 2 Difference*

Mean 875770 505000 370770
Standard deviation 2001 680678
Variance 4004000 4633230000

k=ratio=ny/n; =1

Z1.4» = two-sided Z value (eg. Z=1.96 for 95% confidence interval).

Zy.5 = power of the study (80% power, critical value of 0.84)
Substituting the values in the above formula,

A minimum sample size of 27.7~28 patients per group; 14 in each subgroup is

derived.

Considering 3 groups and 2 subgroups, the total sample size is 84 patients is derived.

Total sample size — 84
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Materials &Methods

RANDOMIZATION

e Each of the 3 groups of subjects was randomly divided into two groups

according to a random number table

PERMISSIONS OBTAINED

e Institutional ethical clearance.

INSTRUMENTS AND MATERIALS

MATERIALS

1. Swab from Metal, Self-ligating, and Ceramic brackets
2. Sterile Curette

3. Petri dish

4. Mitis salivarius sucrose bacitracin agar medium at 37°C
5. 0.2% Chlorhexidine mouthwash

6. 0.04% Sodium Fluoride mouthwash

7. Collecting test tubes
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Materials &Methods

METHODOLOGY

Samples from patients undergoing orthodontic treatment using different
appliances (Metal, Self Ligating, and Ceramic brackets) were taken.

|

Plaque sampling from the samples using the 4 pass technique recommended
by Pellegrini et al. was performed.

!

The samples were collected and stored in sample tubes containing PBS

/

Metal (A)

l

Self-Ligating (B)

\

Ceramic Bracket (C)

i

The samples were diluted serially and cultured in Mitis salivarius sucrose bacitracin agar medium under

anaerobic conditions at 37°C for 24 —48 h

l

The Colony Forming Units (CFU) counts were performed after 24-48h at 37°C and with the CFU/ 4-pass

technique

i

The readings were recorded

|

The three groups were randomly subdivided into 6 groups as follows: Metal
(1A,2A), Self Ligating (1B,2B) and Ceramic (1C,2C)
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Materials &Methods

The three groups (A1,B1,C1) received 0.2% chlorhexidine mouthwash (1) and
the other three groups (A2,B2,C2) received fluoride-containing mouthwash(2)

'

After 1 month

!

The samples were taken from the patients- Group (1A,1B,1C,2A,2B,2C)

i

Samples were subjected for microbial assessment of CFU of S. mutans

’

The patients continued to receive mouthwash

i

At the end of third month from baseline

i

Samples were retaken from the patients- Group (1A,1B,1C,2A,2B,2C)

l

Samples were subjected for microbial assessment of CFU of S.
mutans

i

The pre and post readings of all the groups were compared

|

The results were interpreted

l

Conclusion of the study was derived
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Materials &Methods

Mouthwash 1- 0.2% Chlorhexidine mouthwash (CHX)
Mouthwash 2- 0.04% Fluoride containing mouthwash (NaF)

Three groups of subjects into different orthodontic systems were taken up in the study

which included Metal (A), Self-Ligating (B), and Ceramic brackets (C).

Each group (A,B,C) were randomly divided into two sub groups according to a
random number table: Group 1 included 42 subjects who received 0.2%
Chlorhexidine mouthwash; Group 2 included 42 subjects who received 0.04%

Fluoride-containing mouthwash.

From all four randomized groups, plaque sampling were performed in three stages:
The 1% day of study(To), one month after the intervention (T1) and at the end of 3"
month (T2). During the mouthwash period, the patients were asked to brush as usual

and use the mouthwash twice a day after lunch and before bedtime.

The plaque sampling from six groups were taken using the 4-pass technique

recommended by Pellegrini et al.

In this method, plaque was collected at baseline using a sterile curette on the labial
surface of the existing premolar, adjacent to the bracket sides, in four directions of
mesial, distal, occlusal, and gingival. The dental plaque was dissolved in 5 cc of PBS

and stored in a refrigerator (4°C).

The samples were diluted serially and cultured in Mitis salivarius sucrose bacitracin

agar medium at 37°C for 24-48 h
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Materials &Methods

Fig.1.- Dryer to dry the culture plates
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Materials &Methods

Fig.2.- Inoculating Loop to streak the culture plate

Fig.3.- Streaking of the culture plate
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Fig.4.- Incubator

Materials &Methods
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Materials &Methods

The number of bacteria in the dental plaque was counted based on the number of

colonies grown on agar medium with the CFU/4-pass technique.

Fig.5.- S mutans on the culture plate
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Materials &Methods

Group 1A | Plaque sampling from Metal using Chlorhexidine containing mouthwash

Group 1B | Plaque sampling from a Self-ligating bracket using Chlorhexidine
containing mouthwash

Group 1C | Plaque sampling from Ceramic bracket using Chlorhexidine containing
mouthwash

Group 2A | Plaque sampling from Metal using Fluoride containing mouthwash

Group 2B | Plaque sampling from a Self-ligating bracket using Fluoride containing
mouthwash

Group 2C | Plaque sampling from Ceramic bracket using Fluoride containing

mouthwash

STATISTICAL ANALYSIS

» Study data obtained were entered to Microsoft Excel Software, which then

was exported to Statistical Package for Social Sciences (SPSS) Version 25,

IBM Statistics, USA.

» Descriptive Statistics were obtained.

» One-way ANOVA or Kruskal Wallis test followed by Post hoc tests

(Bonferroni, Tukey’s HSD) were performed to determine the within-group and

inter-group comparisons.

» Paired t-test or Wilcoxon Sign Rank test were performed to determine the

significant differences between pre and post usage of mouth rinse

> Level of significance were set at 5% (p < 0.05 = Statistically Significant)
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Results

RESULTS

e This study was done to evaluate and compare the effects of two mouthwash on
the colonization of S mutans on Metal, Self-ligating and Ceramic brackets.
e A total of 84 samples were divided into 6 groups based on the type of

mouthwash and bracket system.

Table 1 — Descriptive statistics of colonisation of S. mutans over different types of

brackets in Group 1 mouthwash at different time intervals

Group 1 and Type of Time N Mean Std. Deviation

brackets intervals

A (Metal) T1 14 192.35 58.51707

T2 14 166.78 46.78787

T3 14 156.64 41.66645

B (Self-ligating) T1 14 138.21 39.26474

T2 14 124.00 35.17866

T3 14 123.71 46.64337

C (Ceramic) T1 14 322.71 119.01547

T2 14 271.21 98.91735

T3 14 240.57 106.02229

e Table 1 shows the descriptive mean and standard deviation of colonization of S.
mutans over different types of brackets in Group 1 mouthwash and different time

intervals.
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Table 2 — Descriptive statistics of colonisation of S. mutans over different types of

brackets in Group 2 mouthwash at different time intervals

Group 2 and Type Time N Mean Std. Deviation

of brackets intervals

A (Metal) T1 14 195.28 52.14098

T2 14 162.42 61.01666

T3 14 128.50 55.81804

B (Self-ligating) T1 14 126.42 59.10058

T2 14 110.92 51.97405

T3 14 90.71 51.26917

C (Ceramic) T1 14 253.21 81.08512

T2 14 216.57 76.36624

T3 14 192.28 61.84525

e Table 2 shows the descriptive mean and standard deviation of colonization of

S. mutans over different brackets in Group mouthwash and different time

intervals.
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Table 3 —Intergroup comparison of colonisation of S. mutans over different types

of brackets between 2 groups (2 mouthwashes) at different time intervals

Type of Time Comparison N Mean Rank P value
brackets intervals groups
A (Metal) T1 Group 1 14 14.11 0.800
Group 2 14 14.89
T2 Group 1 14 14.29 0.890
Group 2 14 14.71
T3 Group 1 14 16.54 0.190
Group 2 14 12.46
B (Self- T1 Group 1 14 15.00 0.748
ligating)
Group 2 14 14.00
T2 Group 1 14 15.25 0.629
Group 2 14 13.75
T3 Group 1 14 16.93 0.118
Group 2 14 12.07
C (Ceramic) T1 Group 1 14 17.57 0.801
Group 2 14 11.43
T2 Group 1 14 17.14 0.009*
Group 2 14 11.86
T3 Group 1 14 16.14 0.001*
Group 2 14 12.86

*p value <0.05 statistically significant, <0.01 highly significant
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Table 3 shows the intergroup comparison of the colonization of S. mutans over
different types of brackets between 2 groups (2 mouthwashes) at different time
intervals. This was performed using Mann Whitney U test. This comparison showed
statistically significant differences (p value <0.05) between the 2 groups only for

ceramic brackets at T2 and T3 time intervals.
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Table 4 —Intragroup comparison of colonisation of S. mutans over different types

of brackets between different time intervals in Group 1 mouthwash

Comparison Type of Time Mean Rank Chi- p value
between time bracket interval square
interval value
T1vs A (Metal) T1 25.96 2.990 0.224
T2 vs T2 20.32
T3 T3 18.21
B (Self- T1 26.93 4.969 0.083
ligating)
T2 16.64
T3 20.93
C (Ceramic) T1 25.96 3.191 0.203
T2 20.75
T3 17.79

*p value <0.05 statistically significant, <0.01 highly significant

Table 4 shows intragroup comparison of colonisation of S. mutans over different

types of brackets between different time intervals in Group 1 mouthwash. This was

performed using Kruskal Wallis test. This comparison did not show statistically

significant differences (p value >0.05) between the time intervals for any of the

brackets in Group 1.
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Table 5 —-Intragroup comparison of colonisation of S. mutans over different types

of brackets between different time intervals in Group 2 mouthwash

Comparison Type of Time Mean Rank Chi-square p value
between bracket interval value
time interval
Tlvs A (Metal) T1 29.11 11.523 0.003*
T2 vs T2 22.00
T3 T3 13.39
B (Self- T1 25.11 2.656 0.265
ligating)
T2 21.82
T3 17.57
C T1 29.39 10.771 0.005*
(Ceramic)
T2 20.89
T3 14.21

*p value <0.05 statistically significant, <0.01 highly significant

Table 5 shows intragroup comparison of colonisation of S. mutans over different

types of brackets between different time intervals in Group 2 mouthwash. This was

performed using Kruskal Wallis test. This comparison showed statistically significant

differences (p value <0.01) between the time intervals for Metal and Ceramic brackets

in Group 2.
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Table 6 —Pairwise multiple post hoc intragroup comparison of colonisation of S.
mutans over different types of brackets between different time intervals in

Group 2 mouthwash

Comparison Type of bracket Time Comparison p value
between time interval
interval
T1vs A (Metal) T1 T2 0.041*
T2 vs T3 0.001*
T3 T2 T3 0.123
C (Ceramic) T1 T2 0.011*
T3 0.000*
T2 T3 0.183

*p value <0.05 statistically significant, <0.01 highly significant

Table 6 shows pairwise multiple post hoc intragroup comparison of colonization of S.
mutans over different types of brackets between different time intervals in Group 2
mouthwash. This was performed using Friedman Dunn’s test. This comparison
showed statistically significant differences (p value <0.05) between the T1 and T2 and

T1 and T3 for Metal and Ceramic brackets.
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Table 7 —Intragroup comparison of colonisation of S. mutans between different

types of brackets at different time intervals in Group 1 mouthwash

Comparison Time type of Mean Rank Chi-square p value
between type of | intervals | brackets value
brackets
A (Metal) vs T1 A 20.57 20.772 .000*
B (Self- B 11.43
ligating) vs
C 32.50
C (Ceramic)
T2 A 20.39 19.250 .000*
B 11.93
C 32.18
T3 A 21.18 10.837 .004*
B 14.04
C 29.29

*p value <0.05 statistically significant, <0.01 highly significant

Table 7 shows intragroup comparison of colonisation of S. mutans between different
types of brackets at different time intervals in Group 1 mouthwash. This was
performed using Kruskal Wallis test. This comparison showed statistically significant
differences (p value <0.05) between the Metal, Self ligating, and Ceramic bracket

systems at T1,T2 and T3.

Page 30




Results

Table 8 —Pairwise multiple post hoc intragroup comparison of colonisation of S.

mutans between different types of brackets at different time intervals in Group 1

mouthwash
Comparison Time type of Comparison p value
between type of intervals brackets
brackets
A (Metal) vs T1 A B 0.06
B (Self-ligating) C 0.001*
VS
B C 0.133
C (Ceramic)
T2 A B 0.09
C 0.012*
B C 0.194
T3 A B 0.091
C 0.000*
B C 0.712

*p value <0.05 statistically significant, <0.01 highly significant

Table 8 shows pairwise multiple post hoc intragroup comparison of colonization of S.

mutans over different types of brackets at different time intervals in Group 1

mouthwash. This was performed using Friedman Dunn’s test. This comparison

showed statistically significant differences (p-value <0.05) between the Metal and

Ceramic brackets for T1,T2 and T3 respectively.
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Table 9- Intragroup comparison of colonisation of S. mutans between different

types of brackets at different time intervals in Group 2 mouthwash

Comparison Time type of Mean Rank | Chi-square p value
between type intervals brackets value
of brackets
A (Metal) vs T1 A 22.54 20.045 .000*
B (Self- B 10.64
ligating) vs
C 31.32
C (Ceramic)
T2 A 22.57 15.114 .001*
B 12.00
C 29.93
T3 A 20.50 17.188 .000*
B 12.43
C 31.57

*p value <0.05 statistically significant, <0.01 highly significant

Table 9 shows intragroup comparison of colonisation of S. mutans between different
types of brackets at different time intervals in Group 2 mouthwash. This was
performed using Kruskal Wallis test. This comparison showed statistically significant
differences (p value <0.05) between the Metal, Self ligating, and Ceramic bracket

systems at T1,T2 and T3.
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Table 10 —Pairwise multiple post hoc intragroup comparison of colonisation of S.

mutans between different types of brackets at different time intervals in Group 2

mouthwash
Comparison Time type of Comparison p value
between type of intervals brackets
brackets
A (Metal) vs T1 A B 0.136
B (Self-ligating) C 0.021*
VS
B C 0.713
C (Ceramic)
T2 A B 0.078
C 0.001*
B C 0.381
T3 A B 0.211
C 0.028*
B C 0.898

*p value <0.05 statistically significant, <0.01 highly significant

Table 10 shows pairwise multiple post hoc intragroup comparison of colonization of
S.mutans between different types of brackets at different time intervals in Group 2
mouthwash. This was performed using Friedman Dunn’s test. This comparison
showed statistically significant differences (p-value <0.05) between the Metal and

Ceramic brackets for T1,T2 and T3 respectively.
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Table 11: Descriptive (mean) statistics of the difference (T3-T1) and %
difference in different groups

Group 1 Group 2
Parameter A B C A B C
T3-T1 35.714 145 51.5 66.785 35.714 60.928

% difference | 20.466 % | 11.071% | 18.285% | 41.253% | 32.897 % | 27.352 %

Table 11 shows the descriptive (mean) statistics of the difference (T3-T1) and

percentage difference in different groups.

e The mean difference between T3-T1 difference and percentage in group 1 for
Metal bracket is 35.714 and 20.466%, for Self ligating bracket is 14.5 and
11.071%, and for Ceramic bracket is 51.5 and 18.285%.

e The mean difference between T3-T1 difference and percentage in group 2 for
Metal bracket is 66.785 and 41..253%, for Self ligating bracket is 35.714 and

32.897%, and for Ceramic bracket is 60.92 and 27.352%. .

Page 34




Results

Table 12:Intragroup comparison of the difference (T3-T1) and % difference in

different groups

Parameter Group 1 Group 2
A B C A B C
T3-T1 35.714 145 51.5 66.785 35.714 60.928
% difference | 20.466 % | 11.071% | 18.285% | 41.253% | 32.897 % | 27.352 %
Chi-square 0.03* 0.001*
P value

*p value <0.05 statistically significant, <0.01 highly significant

The intragroup comparison of the difference(T3-T1) and percentage difference in

different groups shows a statistical significance in both Group 1 and Group 2

respectively.
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Table 13: Intergroup comparison of the difference (T3-T1) and % difference in

different groups

Parameter Group 1 vs Group 2
A A B B C C
T3-T1 35.714 66.785 14.5 35.714 51.5 60.928

% difference | 20.466 % | 41.253% | 11.071% 32.897 % 18.285% | 27.352 %

Chi-square 0.708 0.321 0.021*

P value

*p value <0.05 statistically significant, <0.01 highly significant

The intergroup comparison of the difference (T3-T1) and percentage difference in

different groups shows that the it is significant in Ceramic bracket between the two

group of nouthwash.
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Results

Graph number 1: Mean values of S. mutans colonisation over different types of

brackets in Group 1 mouthwash at different time intervals

Mean values of S. mutans colonisation over different types
of brackets in Group 1 mouthwash at different time

intervals
350 322.7143
300 271.2143
250 240.5714
192.3571
200
166.7857 156 5429 N

150 ' 124 123.7143
100

50

0

T1 T2 T3 T1 T2 T3 T1 T2 T3
A B C

The mean values of S. mutans colonisation with usage of Group 1 mouthwash over

different brackets are as follows:

e Metal brackets in T1,T2, and T3 is 192.3571+58.51707, 166.7857 +46.78787,
and 156.6429+41.66645 respectively.

e Self ligating brackets in T1,T2 andT3 is 138.2143+ 39.26474,124+35.17866,
and 123.7143 +46.64337 respectively.

e Ceramic brackets in T1,T2, and T3 is 322.7143+£119.01547, 271.2143+

98.91735, and 240.5714+ 106.0222.
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Graph number 2: Mean values of S. mutans colonisation over different types of

brackets in Group 2 mouthwash at different time intervals

Mean values of S. mutans colonisation over different types
of brackets in Group 2 mouthwash at different time

intervals
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The mean values of S. mutans colonisation with usage of Group 2 mouthwash over

different brackets are as follows:

e Metal brackets in T1,T2, and T3 is 195.2857+52.14098, 162.4286 +61.01666,
and 128.5+£55.81804 respectively.

e Self ligating brackets in T1,T2 andT3 is 126.4286+
59.10058,110.9286+51.97405, and 90.7143 +51.26917 respectively.

e Ceramic brackets in T1,T2, and T3 is 253.2143+81.08512, 216.5714+

76.36624, and 192.2857+ 61.84525 respectively.
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Graph number 3: Mean values of S. mutans colonisation over Metal brackets in

Group 1 and Group 2 mouthwash at different time intervals

Mean values of S. mutans colonisation over Metal brackets
in Group 1 and Group 2 mouthwash at different time

intervals
250
200 192.3571 195.2857
166.7857 156.6429 162.4286
150 128.5
100
50
0
T1 T2 T3 T1 T2 T3
Group 1 Group 2

The mean values of S. mutans colonisation at T1,T2, and T3 with usage of Group 1

and Group 2 mouthwash over Metal brackets are as follows:

e At T1, the mean values with Group 1 and Group 2 are 192.3571+58.51707 and
195.2857+52.14098 respectively.

e At T2, the mean values with Group 1 and Group 2 are 166.7857 £46.78787
and 162.4286 +61.01666 respectively.

e At T3, the mean values with Group 1 and Group 2 are 156.6429+41.66645

and 128.5+£55.81804 respectively.
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Graph number 4: Mean values of S. mutans colonisation over Self ligating

brackets in Group 1 and Group 2 mouthwash at different time intervals

Mean values of S.mutans colonisation over Self-ligating brackets
in Group 1 and Group 2 mouthwash at different time intervals
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The mean values of S. mutans colonisation at T1,T2, and T3 with usage of Group 1

and Group 2 mouthwash over self ligating brackets are as follows:

e At T1, the mean values with Group 1 and Group 2 are 138.2143+ 39.26474
and 126.4286+ 59.10058 respectively.

e At T2, the mean values with Group 1 and Group 2 are 124+35.17866 and
110.9286+51.97405 respectively.

e At T3, the mean values with Group 1 and Group 2 are 123.7143

+46.64337and 90.7143 +51.26917 respectively.
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Graph number 5: Mean values of S. mutans colonisation over ceramic brackets

in Group 1 and Group 2 mouthwash at different time intervals

Mean values of S. mutans colonisation over Ceramic
brackets in Group 1 and Group 2 mouthwash at different
time intervals
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The mean values of S. mutans colonisation at T1,T2, and T3 with usage of Group 1

and Group 2 mouthwash over ceramic brackets are as follows:

e At T1, the mean values with Group 1 and Group 2 are
322.7143+119.01547and 253.2143+81.08512 respectively.

e At T2, the mean values with Group 1 and Group 2 are 271.2143+ 98.91735and

216.5714+ 76.36624 respectively.

e At T3, the mean values with Group 1 and Group 2 are 240.5714+ 106.02229

and 192.2857+ 61.84525 respectively.
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Graph number 6: Mean values of S. mutans colonisation over different types

of brackets in Group 1 and Group 2 mouthwash at different time intervals

Mean values of S. mutans colonisation over different types of
brackets in Group 1 and Group 2 mouthwash at different time

intervals
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The mean values of S. mutans colonisation at T1,T2, and T3 with usage of Group 1

and Group 2 mouthwash over different types of brackets are as follows:

o AtTL,
o the mean values with Group 1 and Group 2 for Metal brackets are
192.3571+58.51707 and 195.2857+52.14098 respectively
o the mean values with Group 1 and Group 2 for Self ligating are
138.2143+ 39.26474 and 126.4286+ 59.10058 respectively.
o the mean values with Group 1 and Group 2 for Ceramic brackets are

322.7143+119.01547and 253.2143+81.08512 respectively..
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o AtTZ2,
o the mean values with Group 1 and Group 2 for Metal brackets are
166.7857 +46.78787 and 162.4286 +61.01666 respectively.
o the mean values with Group 1 and Group 2 for Self ligating are
124+35.17866 and 110.9286+51.97405
o the mean values with Group 1 and Group 2 for Ceramic brackets are
271.2143+ 98.91735and 216.5714+ 76.36624
o AtTS3,
o the mean values with Group 1 and Group 2 for Metal brackets are
156.6429+41.66645 and 128.5+55.81804 respectively.
o the mean values with Group 1 and Group 2 for Self ligating are

123.7143 +46.64337and 90.7143 +51.26917

o the mean values with Group 1 and Group 2 for Ceramic brackets are
240.5714+ 106.02229 and 192.2857+ 61.84525 respectively.
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Results

Graph 7: Mean values of difference between T3 and T1 over different types of
brackets in group 1 and group 2 mouthwash.
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The mean difference between T3-T1 in different types of bracket in group 1 and

group 2 mouthwash are as follows:

e The mean difference between Group 1 in Metal, Self ligating and
Ceramic brackets are 35.714, 14.5 and 51.5 respectively.
e The mean difference between Group 2 in Metal, Self ligating and

Ceramic brackets are 66.785, 35.714 and 60.928 respectively.
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Graph 8: Mean percentage difference between T3-T1 in different types of

bracket in group 1 and group 2 mouthwash
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The mean percentage difference between T3-T1 in different types of bracket in group

1 and group 2 mouthwash are as follows:

e The mean difference percentage between Group 1 in Metal, Self ligating and
Ceramic brackets are 20.47%, 11.07% and 18.29% respectively.
e The mean difference between Group 2 in Metal, Self ligating and Ceramic

brackets are 41.25%, 32.90% and 27.35% respectively.
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DISCUSSION

The randomized clinical trial was designed to compare the effects of two
different types of mouthwash on the colonization of S. mutans over Metal, Self-
ligating, and Ceramic brackets. Good oral hygiene prevents a huge number of oral
diseases. Oral hygiene in a majority of the population constitutes mechanical methods
which majorly accounts for toothbrushes. Using mouthwash as an adjunct has a
positive synergistic effect on the oral cavity.!® S. mutans is a gram-positive,
facultative anaerobe that is the initiator in dental caries. The metabolization leads to
the production of lactic acid from sucrose with the help of the glucansucrase enzyme.
Thus, an acidic environment in the oral cavity is created which facilitates
demineralization of the enamel. A dextran-based polysaccharide is formed by
utilizing sucrose that helps in adhering to the tooth surface. Around twelve out of fifty

strains of S. mutans are known to cause dental caries.®

There is a high correlation between oral microbiology and orthodontic
appliances. The studies in past signify an enhancement of cariogenic bacteria which
includes S. mutans and Lactobacillus sp.?° a change in oral environment with fixed
mechanotherapy insertion creates niches that harbor carbohydrates and this reduced
access by saliva to cleanse such areas lead to colonization of s mutans and

lactobacillus.?%’

Some studies have found that plague deposition is greater on elastomeric rings
rather than stainless steel ligature wires.?®2* Pellegrini et al showed that self-ligating
brackets had lower concentrations of bacteria in the oral cavity compared to
elastomeric ligating brackets.”® Raju et al in their study highlighted the increased

retention of plaque in ceramic brackets ligated with elastomeric ring followed by
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metal brackets ligated with stainless steel ligature wire and comparatively less
retention of plaque in Self-ligating brackets.?” However several studies suggested that
Self-ligating brackets are linked to more colonies of bacteria than conventional

esthetic brackets. The difference in the formation of plaque were attributed to the

bracket material and surface.?®

Table No.14: Studies that show and do not show differences in the effectiveness

of Fluoride and Chlorhexidine mouthwash in orthodontic patients.

Studies showing difference Studies with no difference

Villa et al in their study showed that the | Fard et al suggested that orthokin is more
mixture containing CHX and NaF in effective than Chlorhexidine.*!
mouth rinse had a similar effect as that of

Chlorhexidine.*

Giertsen et al concluded that F-CHX Ren et al in their systematic conclude that
mouthwash reduced Salivary S. mutans | Fluoride, CHX and herbal mouthwashes
count significantly after two weeks. The appear to be effective in the short term

side effects were more.? but the long-term effects are

inconclusive.”®

Sajadi et al stated that the S. mutans According to the results of Jothika et al,
significantly reduced after two weeks the use of Chlorhexidine, Fluoride, and
with Fluoride - Chlorhexidine mouthwash | probiotic mouthwash have statistically

with higher side effects.* similar and equivalent effectiveness

against S. mutans.*?
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Discussion

Though there are several studies done in this area, the results remain
inconclusive and vague about the
e Plaque retention in different bracket systems
e Comparison of Chlorhexidine and Fluoride mouthwash in different

orthodontic bracket systems

This study is an attempt to bring a clearer picture of this ambiguous area.

In our study, we compared the effects of Chlorhexidine and Fluoride
mouthwash in Metal, Self-ligating, and Ceramic brackets. The CFU was obtained at
the first appointment before the use of mouthwash. The results obtained showed that
the CFU was the highest amongst the Ceramic brackets group and the least with Self-
ligating brackets with metal brackets being in between. Fournier, Payant, and Bouclin
in their study concluded that the Metal brackets had a lower potential for
accumulation of bacteria as compared to plastic and ceramic brackets!?. But it was
also added that no statistical difference over time was obtained regarding the same.
Tripathi et al concluded that the self-ligating bracket is considered to be the most
hygienic bracket and that it should be used in patients with poor oral hygiene.
Nascimento et al in their systematic review concluded that there the colony formation
and adhesion of S. mutans was not influenced by the bracket design, namely,

conventional or self-ligating.*°

The difference in mean between the initial and at the end of 3 months reduced
in the three types of brackets in both fluoride and chlorhexidine mouthwash showed a
reduction in the colonization of S. mutans. Similar results have been observed in
previous studies done by Gedam et al., Dehghani et al., Gehsen et al., and Otten et

al 142434 In our study, based on Table 13; though statistical significance was
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Discussion

obtained in the ceramic bracket between Chlorhexidine and Fluoride mouthwash; the
intergroup comparison of the initial and final period and percentage difference in the
different groups showed that the fluoride mouthwash had a better reduction of
colonization when compared to Chlorhexidine mouthwash. But in the study
conducted by Sundas et al., it was concluded that both Chlorhexidine and Fluoride
mouthwash were potent antimicrobial agents but Fluoride was better due to its

additional remineralization property for preventing dental caries and gingivitis.

Along with the reduction in the load of S. mutans, an overall improvement in
the oral hygiene and gingival health was also observed in our study.*? Though there
was a decrease in plaque reduction, many patients needed a consistent motivation to
use the prescribed mouthwash. The major reason for this is the taste of the
mouthwashes. The taste of chlorhexidine in particular mouthwash was not very
welcoming among the patients. In addition, there are very few studies in the literature
that focuses on the side effects such as discoloration and bad odour.**2%4¢ However,
the long-term effect of these mouthwashes during the entire orthodontic treatment still
is a question for which an evidence-based answer has to be provided. There have been
studies that assess the mechanical properties, and frictional resistance of the arch
wires with the use of mouthwash. It was noted that the mouthwash altered the
mechanical properties and surface quality of the archwire.*483%% There was an
increased frictional resistance of certain arch wires with the brackets with Fluoride
mouthwash which was considered worthy in critical anchorage cases. ** This could
also increase the treatment duration if the mouthwashes are prescribed during the
space closure. The corrosion resistance of the archwire was found to decrease with the
mouthwashes. However, Chlorhexidine mouthwash was considered as mouthwash of

choice in all phases of treatment.??
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Discussion

Taking the literature and our study into account, both mouthwashes are
effective in plaque reduction. However, the clinician must keep in mind the other
factors and side effects associated with the usage of mouthwash. Though several
studies were done on the surface and mechanical properties of the archwire and
brackets with the usage of mouth rinses, they are majorly in vitro studies. A long-term
study with a larger controlled trial and longer follow-up period is necessary taking
into consideration the clinical and microbiological improvement along with the side

effects of mouthwash will be required to obtain a more promising outcome.

Thus a clinician must bear this in mind before prescribing a mouthwash and
should not only be aware of the favourable outcomes but also the possible side

effects.
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Limitationsof the study

LIMITATIONS OF THE STUDY

The limitation of the study is that only the microbiological assessment was
done and just for S. mutans. However, the study aimed to concentrate on the
initiator of dental caries.

A periodic clinical evaluation of the gingiva could have been done.

Constant monitoring and recording of the development of white spot lesions

and the prevalence of dental caries would have strengthened the study.
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SCOPE OF THE STUDY

The scope of the study is aimed
e To overcome the limitations.
e To assess the mouthwashes based on their efficacy and desirable outcomes.

e To evaluate the side effects in the oral cavity, different brackets and the
archwire with the use of mouthwashes

e To evaluate any possible changes in the treatment duration due to the
alterations in frictional resistance of the wire and bracket with the use of

mouthwash.

e Addition of patients with aligners as their treatment modality.
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CONCLUSION

This study was conducted to evaluate and compare the effectiveness of two

different mouthwash on colonisation of Streptococcus mutans.

Two mouthwashes were considered in the study. They were:
e 0.2% chlorhexidine

e 0.05% Fluoride containing mouthwash

The three bracket system were
e Metal
e Self ligating

e Ceramic

The following conclusions can be drawn from the present study
e The colonisation of S. mutans before mouthwash is most in the Ceramic
brackets and least in self-ligating brackets
e The S. mutans colonization is reduced with both the Chlorhexidine and
Fluoride mouthwash at the end of one and three month.
e The effectiveness of Fluoride mouthwash was better statistically in the

Ceramic bracket group.

Thus, the use of mouthwash is beneficial in patients undergoing orthodontic
therapy. Fluoride mouthwash can be preferred in Ceramic brackets. This is due to the

significant reduction in colonization with Fluoride mouthwash

Further studies are required to evaluate the longer effects of the mouthwash to
assess if it is desirable to prescribe the mouthwash during the entire orthodontic

treatment.
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Summary

SUMMARY

The study aimed to assess and compare the quantitative analysis of
Streptococcus mutans over metal,self-ligating, and ceramic brackets at the baseline,

end of one month, three months with the use of two different mouthwash.

In the trial, Chlorhexidine and Fluoride mouthwashes were employed. Metal,
Self-ligating, and Ceramic brackets were considered for the trial. Based on the bracket
system and mouthwash prescribed, 6 groups were created. There were 14 patients in

each of the group.

First, the sample was collected at baseline for all the patients. After randomly
dividing them into groups, mouthwash was assigned. The samples were again

collected at the end of one month and three months.

The CFU was counted and recorded. At the end of the study, the recorded
values were analysed after the study to determine the colonization and effectiveness

of the two types of mouthwash.

The values obtained were compared between the groups and sub groups.

The results obtained showed that:

e The colonization of S. mutans at baseline is most in the Ceramic brackets and
least in Self-ligating brackets

e The S. mutans colonization is reduced with both the Chlorhexidine and
Fluoride mouthwash at the end of one and three months.

e The effectiveness of Fluoride mouthwash was better statistically in the

Ceramic bracket group.
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Summary

Thus, the use of mouthwash is beneficial in patients undergoing orthodontic
therapy. Fluoride mouthwash can be preferred in Ceramic brackets. This is due to the

statistically significant reduction in colonization with Fluoride mouthwash.
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ANNEXURE - 11

CONSENT FORM

KLE Vishwanath Katti Institute of Dental Sciences, Belagavi
Department of Orthodontics and Dentofacial Orthopedics
“Effect of two different mouthwashes against colonization of Streptococcus
mutans in Metal, self-ligating and ceramic brackets: A randomized controlled
trial.”

Description of the Study:
To evaluate the effect of mouthwash on adherence of streptococcus mutans in Metal,
self-ligating, and ceramic brackets..

L .aged_years old have been informed about my involvement in the
study conducted by REG NO: 110221005

« | agree to give my personal details like name, age, sex, address, previous,
medical history and any other details required for the study to the best of my
knowledge

* 1 will cooperate with the dentist
» | will follow the instructions given by the dentist during study.

» | will visit the dentist as and when required for the study, at the given time and
date.

» | permit the researcher to utilize the information given by me and results
obtained from this study for presentation and publication purposes without
disclosing my identity.

* | understand that the tests to be performed are non-invasive observational
tests, and do not carry any risks.

» | have been informed about the need for multiple observations and | agree to
cooperate for the same.

I will not claim any returns for my cooperation in the study, even if it is being
sponsored by any agency. | am participating with my own will and wish

If for any reason | am unable to participate in the study, for reasons unknown, | can
withdraw from the study

In my full consciousness and presence of mind, after understanding all the procedure
in my vernacular language, | am willing and giving my consent to participate in this
study.

Name of the Patient:
Signature of the participant: Signature of the researcher:

Date:

Place:
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ANNEXURE - 111

PATIENT INFORMATION SHEET

KLE Vishwanath Katti Institute of Dental Sciences, Belagavi
Department of Orthodontics and Dentofacial Orthopedics

“Effect of two different mouthwashes on adhesion of Streptococcus
mutans in Metal, self-ligating, ceramic brackets: A randomized

controlled trial.”
Dear Patient,

You are invited to take part in a research study to assess the effect of two different
mouthwashes on adhesion of S mutans in different bracket system. This research is a
part of a M.D.S. main dissertation at KLE Academy of Higher Education and

Research. You will be also asked to sign a consent form.

The purpose of this research study is to assess the potential effects of the above two
types of mouthwash on Streptococcus mutans adhesion so that the clinician can make
appropriate treatment modifications and thus help in making it more efficient and

effective.
The tests are non-invasive, and do not carry any side-effects.

The information gained from this research might be used to publish in scientific
platforms/ journals without revealing your identity to make recommendations for the

best practice and adequate methods to improve on reducing the fatigue, if any.
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