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Orthodontic Brackets: An In-vitro Study
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ABSTRACT

Introduction: Plaque formation increases when mechanical
disruption occurs in the oral cavity’s self-cleaning systems
during fixed orthodontic therapy. Hence, it is imperative
that oral prophylaxis must be performed with more care in
orthodontic patients. This can be efficiently done with the help
of toothbrushes. There are various types of toothbrushes such
as regular, orthodontic and electric toothbrushes which are most
commonly used by patients to maintain proper oral hygiene and
prevent plaque accumulation.

Aim: To identify which toothbrush has the best cleaning
efficiency, when used around orthodontic brackets.

Materials and Methods: This in-vitro study was conducted in
the laboratory set-up at Saveetha Dental College and Hospital,
Chennai, Tamil Nadu, India. The study was conducted for a period
of two weeks from 17" January 2022 to 30" January 2022, and
used 24 permanent premolars extracted for orthodontic purposes
which were divided into three groups: regular, orthodontic and
electric toothbrushes. There were eight tooth samples in each

group. Following premolar bracket bonding, a biofilm was formed
around the teeth using E.faecalis culture in-vitro for three days.
The samples were then carefully removed and treated with a
disclosing agent before being put through a brushing simulation.
The “Plaque index for Orthodontic Patients” (PIOP) index was
used to estimate plaque scores before and after brushing based
on how much biofilm was remaining on the tooth surfaces. One-
way Analysis of Variance (ANOVA) and Tukey's Post-hoc tests
were used to determine the statistical significance.

Results: The mean plaque scores after simulation in
the toothbrush groups were 3+0.75 (regular), 1.75+0.70
(orthodontic) and 2.37+0.74 (electric). There was a statistically
significant difference in mean plaque scores between groups
as determined by one-way ANOVA {F(p=0.008)}. A Tukey's
Post-hoc test revealed that the cleaning efficacy of orthodontic
toothbrushes was statistically significant compared to the other
two groups.

Conclusion: The orthodontic toothbrushes produced a
statistically greater level of tooth-cleaning effectiveness.
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INTRODUCTION

Maintaining dental health requires effective plaque control when
using fixed orthodontic appliances [1]. Plague formation increases
due to the mechanical disruption of the oral cavity’s self-cleaning
systems during orthodontic fixed appliance therapy. Another
unfavourable side effect is the development of white spot lesions,
which affect around 97% of individuals undergoing orthodontic
treatment [2]. According to Mohan R, fixed appliances encourage
microbial growth and plaque retention [3]. Patients with inadequate
oral hygiene may experience increased plaque build-up and
calculus formation leading to gingivitis, bleeding on probing,
gingival hypertrophy or attachment loss after orthodontic therapy
[1]. The most important procedure to prevent plague accumulation
in the oral cavity, especially around tooth structures is brushing.
The various types of toothbrushes available include regular,
orthodontic and electric toothbrushes. The regular toothbrushes
have tufts and bristles with a regular head size which could be
used manually. Later electric toothbrushes were introduced,
which were motor operated and orthodontic toothbrushes which
had a unique arrangement of bristles based on the orthodontic
bracket positions.

It is challenging to prevent plaque accumulation around orthodontic
brackets, which can produce white spot lesions and enamel
decalcification surrounding orthodontic appliances [2]. There is no
difference found between ceramic and stainless steel brackets in
terms of plaque retention around them [3]. Oral biofims weaken the
strength of adhesive bonds in addition to damaging oral tissues at
this intersection. There are various types of toothbrushes that have
been developed for efficient plaque removal. These toothbrushes

have varying head sizes, shapes, directions of motion and efficiency
[4]. The bristle type varies from very soft to soft, as well as, hard
bristles. The American Dental Association (ADA) specification of
toothbrushes has 2-4 rows of bristles with 5-12 tufts per row and
80-86 bristles per tuft [4,5]. Based on this criteria, the commonly
found toothbrushes are of three types, regular, electric and
orthodontic toothbrushes.

These toothbrushes have been assessed based on their design,
size and cleaning efficacy around orthodontic brackets in previous
literature [6,7]. But, these studies have either been conducted on
individual toothbrushes or comparing only a couple of toothbrushes.
Thereis alacuna present in terms of the use of standard methodology
and overall comparisons of all types of toothbrushes and their ability
to maintain oral hygiene in orthodontic patients. Hence, the present
study was done to extensively analyse the cleaning efficacy of all
three major types of toothbrushes around orthodontic brackets.

MATERIALS AND METHODS

This in-vitro study was conducted in the laboratory set-up at
Saveetha Dental College and Hospital, Chennai, Tamil Nadu,
India. The study was conducted for a period of two weeks from
17" January 2022 to 30" January 2022. The present study was
approved by the institute review board of Saveetha University. The
ethical committee approval number was designated as IHEC/SDC/
ORTHO-2101/23/009.

Inclusion criteria: The study was done under in-vitro conditions
and the samples were selected as caries-free premolar teeth, that
had been extracted for orthodontic purposes.
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Exclusion criteria: Teeth with caries, fillings or stains were excluded
from the study.

Sample size calculation: The sample size calculation was done
using G*Power software (version 3.1.9) and the calculated sample
size was found to be 24.

Study Procedure

The samples were divided into three groups with eight samples in
each group. A 0.2% thymol solution was used to clean the teeth’
surfaces. Each tooth was embedded along its long axis in self-
cure acrylic resin leaving the buccal surface completely free of the
resin. The sample was divided into three groups namely- a) Regular
toothbrushes (Colgate slim soft bristles toothbrush ); b) Orthodontic
toothbrushes (Stim Ortho MB); ¢) Electric toothbrushes (Oral-B
Cross action power). A different toothbrush of the respective type
was used on each sample within the groups.

The bonding of the brackets was done under aseptic conditions
in the laboratory set-up. The labial surfaces of the extracted
premolars were etched with 37% orthophosphoric acid (Prime
etchant), after which the bonding agent (Transbond) was applied
and cured. The composite (Ormco enlight composite) was placed
on the brackets which in turn were positioned and cured. Once the
brackets were bonded, each sample was placed inside individual
containers consisting of E. faecalis broth culture for three days in it
as shown in [Table/Fig-1]. A biofim was formed around the bonded
premolar surfaces by incubating the samples at 37°C [Table/Fig-2].
After three days, the samples were removed from the culture broth
and analysed for biofilm formation using a disclosing agent (Insta
Plaque disclosing agent, made in India) [Table/Fig-3]. The amount
of disclosing agent on the labial surfaces was noted by visual
examination. The scoring was done based on Orthodontic Plaque
Index (OPI) given by Beberhold K et al., the bonded premolars
were then subjected to brushing simulation [8]. Each sample was
subjected to brushing simulation (SD Mechatronik 3.8 brushing
simulator) for a period of two minutes. The toothbrushes in the
brushing simulator were kept parallel in the direction of the brackets.
Each toothbrush head was applied with a pea-sized toothpaste
(Colgate strong teeth) and the brushing simulation was done as
shown in [Table/Fig-4]. The OPI was used to compare the scores
for the amount of biofilm present before and after brushing (about
20 strokes in the brushing simulator for a period of two minutes
equivalent to brushing twice a day for one day) based on the amount
of disclosing agent found on the tooth surfaces [7,9]. Based on the
modified PIOP, the scoring criteria are mentioned in [Table/Fig-5].

[Table/Fig-1]: Bonded premolars placed in individual containers with E.faecalis
broth culture.
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[Table/Fig-2]: Samples incubated for three days.

Score Interpretation

0 Tooth surface is plaque-free

1 Isolated plaque islands on one tooth surface at the bracket base
2 Plague on two tooth surfaces at the bracket base

3 Plagque on three tooth surfaces at the bracket base

4 Plague on all tooth surfaces at the bracket base

[Table/Fig-5]: Orthodontic Plaque Index scoring criteria.

STATISTICAL ANALYSIS

The scores were tabulated and statistical analysis was performed
using Statistical Package for the Social Sciences (SPSS) software
(IBM version 23.0). The tests used for the present study included
the one-way ANOVA test and Tukey's Post-hoc tests for multiple
comparisons within the groups.

RESULTS

The mean plaque scores of each tooth brush group is tabulated in
[Table/Fig-6]. There was a statistically significant difference between
groups as determined by one-way ANOVA (p=0.008). A Tukey's
Post-hoc test revealed that the cleaning efficacy of orthodontic
toothbrushes was significantly better (p=0.006) compared to the
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other two groups [Table/Fig-7]. Thus, orthodontic toothbrushes, as
opposed to regular and electric toothbrushes had higher cleaning
efficiency around orthodontic brackets. Additionally, biofilm on
all tooth surfaces was present in the regular group, whereas no
samples with biofilm retained around all the tooth surfaces (score 4)
were present in the orthodontic and electric toothbrush groups. The
results were graphically represented as shown in [Table/Fig-8].

Plaque
scores before | Plaque scores
Number brushing after brushing
Type of of simulation simulation p-

Groups | toothbrushes | samples (mean) meanzsd value
a Regular 8 4 3+0.75
b Orthodontic 8 4 1.75+0.70 0.008*
c Electric 8 4 2.37+0.74

[Table/Fig-6]: Mean plaque scores in each toothbrush group.

One-way ANOVA, *p<0.05 depicting significant difference

Type of Type of

toothbrushes (i) toothbrushes (j) Mean difference (i-j) | Significance

Regular Orthodontic 1.250* 0.006
Electric 0.750 0.120

Orthodontic Regular -1.250* 0.006
Electric -0.500 0.368

Electric Regular -0.750 0.120
Orthodontic 0.500 0.368

[Table/Fig-7]: Multiple comparisons using Tukey's Post-hoc test.

p-value <0.05 indicating significance between the orthodontic toothbrush and regular toothbrush.

After brushing
simulation

[mPlague remaining on one
‘tocth surface
JmPlague remaining on two
'tooth surfaces
Plague remaining on three
M. ooth sirfaces
jmPlaque remaining on all tooth

3 'surfaces

Count

Orthodontic

Electric

Type of toothbrushes

[Table/Fig-8]: Sample distribution after brushing simulation for all three groups

according to OPI scoring criteria.

Orthodontic toothbrushes show a greater reduction in plaque
retention on three or more surfaces compared to regular and electric
toothbrushes.

DISCUSSION

The present study found that the orthodontic toothbrushes had
a superior cleaning efficacy compared to the regular and electric
toothbrushes (p=0.008). This could be due to the shape of the
brush head and orientation of the toothbrush bristles which
helped in better cleaning efficacy of orthodontic toothbrushes
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around orthodontic brackets. On multiple comparison between the
groups, there was significant difference between orthodontic and
regular toothbrushes (p=0.006) and the cleaning efficacy between
orthodontic and electric toothbrushes were somewhat similar.

Effective plaque removal is severely hampered in patients with
fixed appliances for orthodontic treatment with plaque build-up,
gingival irritation and gingival overgrowth being some of the majorly
recognised issues [6]. Creeth JE et al., stated that plaque removal
increased across the time range of 30 seconds to two minutes tending
towards a maximum at longer brushing times. The study concluded
that toothbrushing for a minimum of two minutes increased the
amount of plaque removal to a greater extent and provided clinically
significant oral health benefits [10]. The average amount of time spent
on oral hygiene is more significant than how frequently, it is carried
out each day in terms of achieving adequate plaque reduction [9].
Three types of toothbrushes are generally available namely regular,
electric and orthodontic toothbrushes. Powered toothbrushes may
be beneficial for certain populations that have difficulty maintaining
oral hygiene such as mentally and physically challenged patients,
poor compliance patients, children and young adults [11].

Earlier studies have also compared tooth cleaning based on the type
of toothbrushes used, the direction and duration of brushing and
the use of mouthwashes along with brushing. Borutta A et al., and
Silvestrini Biavati A et al., showed increased plaque removal using
powered or electric toothbrushes [11,12]. Barnes CM et al., showed
significant results with the use of an electric toothbrush [13]. Moritis
K et al., and Platt K et al., found that sonic toothbrushes were more
efficient than regular brushes in plaque removal [14,15]. Terezhalmy
GT et al., showed an ultrasonic toothbrush to be more efficient than
that a manual toothbrush in removing plaque in patients without
severe periodontal disease [16]. Erbe C et al., compared regular and
orthodontic toothbrushes based on their design and function and found
that orthodontic toothbrushes had smaller and irregular heads leading
to better adaptation of the brush head at specific surfaces of teeth with
fixed orthodontic appliances. This led to more bracket coverage and
better cleaning of interdental spaces along the gumline [17].

Costa MR et al., found no statistical difference among ultrasonic,
electric and manual toothbrushes when evaluated for their clinical
and microbiological parameters [18]. However, in the present
study, orthodontic toothbrushes had better tooth-cleaning efficacy
compared to regular toothbrushes. One of the main reasons for the
result could be the orientation of the bristles on the toothbrush head
which caused better cleaning of surfaces surrounding the brackets
and the size of the brush head which led to better adaptation. There
was no significant difference between the plaque scores between
regular and electric toothbrushes. This was similar to the study by
Thienpont V et al., where two electric and two regular toothbrushes
did not show differences in plaque removal in patients with fixed
orthodontic appliances [19]. Cirelli T et al.,, compared electric,
ultrasonic and regular toothbrushes and found that the ultrasonic
and electric toothbrushes removed biofilms more effectively than
regular toothbrushes [20].

Creeth J et al., also stated that an increase in the amount of dentifrice
use and duration of brushing also influenced the effectiveness of

Author’s name Place of study Number of Toothbrushes Parameters
S. No. and year University/Country subjects compared assessed Conclusion
. Powered toothbrushes showed superior plaque
’ Borutta A et al., Centre for Dentistry, Jena, 80 subjects Powered vs manual P‘Iaq_ue rlemoval ar_1d removal effect (p=0.0001) and reduction in
2002 [11] Germany toothbrushes gingival inflammation S .
gingival inflammation (p<0.05)
Silvestrini Biavati Manual vs oscillating- Plaque levels, The electric oscillating-rotating toothbrush was
2 Aetal, 2010 University of Genoa, ltaly. | 20 subjects | rotating electric gingival bleeding found to better in improving the plaque index and
[12] toothbrushes and hypertrophy gingival bleeding index.
Two powered Plague The Rowenta group did not demonstrate a
3 Barnes CM et al., | College of Dentistry, 60 subiects toothbrushes Rowenta | accumulation, significantly greater reduction in plaque index or
1999 [13] Lincoln, USA g MH700 vs Braun Plak | gingivitis, and gingival bleeding index than the Braun group at
Control Ultra gingival bleeding either examination.
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The Sonicare Elite The Sonicare Elite had a significantly greater
Moritis K et al., Dental Research Centre, . toothbrush vs Evaluation of plaque S 9 V9
4 25 subjects . ) reduction in plague than the manual toothbrush
2002 [14] USA soft-bristled manual reduction (36.0% compared {0 25.7%; p<0.05)
toothbrush (Oral-B 35). -7 comp 76 P<O.
The Sonicare Elite The Sonicare Elite was statistically superior in
Platt K et al., Dental Research Centre, . toothbrush vs original . - - Y Sup "
5 45 subjects . Plaque reduction removing supragingival plaque from the dentition
2002 [15] USA Sonicare toothbrush .
) taken as a whole (ANOVA; p<0.05)
(Sonicare Advance).
) Evaluation of The ultrasonic toothbrush was significantly more
. Ultrasonic toothbrush L L ) .
Terezhalmy GT Department of Dentistry, . ) supragingival effective in reducing plaque formation (p<0.05),
6 ) 54 subjects | vs conventional L . . o
etal., 1995 [16] Ohio toothbrush plaque, gingivitis, removing plaque (p<0.05), and reducing gingivitis
and gingival bleeding | (p<0.05) during the six month study period.
Department o Gl toathbruh vs
Orthodontics, University . . . Plaque removal with the electric toothbrush with
Erbe C et al,, . . electric toothbrush Differences in plaque . : o .
7 Medical Centre of the 45 subjects ) the orthodontic brush head was superior (2.2%;
2013 [17] with regular head removal
Johannes Gutenberg- p=0.007) to the regular brush head
University, Germany. vs regular manual
' ’ toothbrush
8 Costa MR et al., 8619 F’alquAState 21 subi UItrellson!c toothbruslh Reduction in plaque | No significant change in reducing gingival
2007 [18] niversity-Araraquara subjects | vs electric vs manual scores inflammation or plaque scores
Dental School, Brazil. toothbrush '
= , The ultrasonic and electric toothbrushes had a
- Sa0 Paulo State Manual vs electric Plague removal, o e
Cirelli T et al., ) . . ) e more significant effect on biofilm removal than a
9 University-Araraquara 36 subjects | vs ultrasonic gingivitis, amount of )
2021 [20] , manual toothbrush, but the ultrasonic toothbrush
Dental School, Brazil toothbrushes tooth wear -
promoted greater dentin tissue wear.
Savestha Dental College, 24 tooth Regular vs .electrlc PIague removal . Thelor‘thodontlc toothbrushes produced a
10 Present study ) ) Vs ultrasonic efficacy by alteration | statistically greater level of tooth-cleaning
Chennai, India samples ) )
toothbrushes in plague scores effectiveness.

[Table/Fig-9]: Tabulation of previous study results [11-18,20].

oral prophylaxis and lead to an increase in the fluoride concentration
[21]. In the present study, samples with a complete absence of
plague were observed in orthodontic and electric toothbrush
groups. The present study is also in line with the reviews by
Nassar PO et al., and Marcal FF et al., who have advocated the
use of an Orthodontic toothbrush over a conventional toothbrush
as it resulted in an improvement in plaque index [22,23]. Newer
types of toothbrushes such as ultrasonic toothbrushes have also
been evaluated for plaque removal. In a recent study by Marcal
et al., orthodontic toothbrushes caused a reduction in plaque
scores when compared to conventional toothbrushes [23]. The
present study also used oral hygiene indices to assess the oral
hygiene situation around orthodontic brackets as mentioned in
previous studies such as by Beberhold K et al., [8]. The findings
of the above mentioned studies have been tabulated in [Table/
Fig-9] [11-18,20Q].

Limitation(s)

The limitation of the present study was that, the study was conducted
in an in-vitro set-up. The brushing technique differs from individual
to individual and from the brushing simulator to some extent thereby
giving varied results. Another limitation is that, the study explained
about only plaque accumulation on brackets alone, which did not
include archwires, ligature or elastic ties.

CONCLUSION(S)

The orthodontic toothbrushes produced a statistically greater level
of tooth-cleaning effectiveness in the present study. Thus, it can be
used as a crucial tool for maintaining oral hygiene and preventing
plague accumulation around orthodontic brackets and gingival
margins. Thus, further clinical studies with increased sample sizes
are recommended, in order to confirm the results of the present
study. More studies comparing ultrasonic and orthodontic
toothbrushes in patients with orthodontic treatment are required
to find the most effective toothbrush, for adequate oral hygiene
in orthodontic patients.

REFERENCES
[1] TurkkahramanH, Sayin MO, Bozkurt FY, Yetkin Z, Kaya S, Onal S. Archwire ligation
techniques, microbial colonization, and periodontal status in orthodontically
treated patients. Angle Orthod. 2005;75(2):231-36. Doi: 10.1043/0003-3219(20
05)075<0227:ALTMCA>2.0.CO;2, PMID 15825788.

Journal of Clinical and Diagnostic Research. 2023 May, Vol-17(5): ZC26-ZC30

[2

[31

[4]

(5]

[6]

[71

(8]

[°1

[10]

1]

2]

3]

[14]

[18]

[16]

7]

Sukontapatipark W, el-Agroudi MA, Selliseth NJ, Thunold K, Selvig KA. Bacterial
colonization associated with fixed orthodontic appliances. A scanning electron
microscopy study. Eur J Orthod. 2001;23(5):475-84. Doi: 10.1093/ej0/23.5.475,
PMID 11668867.

Mohan R. Evaluation of plaque retention in stainless steel and ceramic
brackets-A qualitative comparative study [internet]. Biosci Biotech Res Comm.
2020;13(8):116-20. Doi: 10.21786/bbrc/13.8/122.

Rafe Z, Vardimon A, Ashkenazi M. Comparative study of 3 types of toothbrushes
in patients with fixed orthodontic appliances. Am J Orthod Dentofacial Orthop.
2006;130(1):92-95. Doi: 10.1016/j.ajodo.2006.01.018, PMID 16849078.
Mehta S, Vyaasini CVS, Jindal L, Sharma V, Jasuja T. Toothbrush, its design
and modifications: an Overview. J Current Med Res Opinion. 2020;3(8):570. Doi:
10.15520/jcmro.v3i08.322.

Boyd LD, Mallonee LF, Wyche CJ, Halaris JF. Wilkins’ clinical practice of the
dental hygienist. Jones and Bartlett Publishers Learning; 2020. Pp. 1191.
Schétzle M, Golland L, Patcas R, Ronay V, Sener B, Attin T, et al. Cleaning
efficacy of manual toothbrushes around brackets-A Pilot randomised control
trial. Oral Health Prev Dent. 2017;15(1):33-39. Doi: 10.3290/j.0hpd.a37711,
PMID 28232972.

Beberhold K, Sachse-Kulp A, Schwestka-Polly R, Hornecker E, Ziebolz D. The
Orthodontic Plaque Index: an oral hygiene index for patients with multibracket
appliances. Orthodontics (Chic.). 2012;13(1):94-99. PMID 22567620.

Schétzle M, Sener B, Schmidlin PR, Imfeld T, Attin T. In-vitro tooth cleaning
efficacy of electric toothbrushes around brackets. Eur J Orthod. 2010;32(5):481-
89. Doi: 10.1093/ejo/cjp166, PMID 20551084.

Creeth JE, Gallagher A, Sowinski J, Bowman J, Barrett K, Lowe S, et al. The
effect of brushing time and dentifrice on dental plaque removal in vivo. J Dent
Hyg. 2009;83(3):111-16. PMID 19723429.

Borutta A, Pala E, Fischer T. Effectiveness of a powered toothbrush compared
with a manual toothbrush for orthodontic patients with fixed appliances. J Clin
Dent. 2002;13(4):131-37. PMID 12116723.

Silvestrini Biavati A, Gastaldo L, Dessi M, Silvestrini Biavati F, Migliorati M. Manual
orthodontic vs. oscillating-rotating electric toothbrush in orthodontic patients: a
randomised clinical trial. Eur J Paediatr Dent. 2010;11(4):200-02. PMID 21250772.
Barnes CM, Russell CM, Weatherford TW Ill. A comparison of the efficacy of
2 powered accumulation, gingivitis, and gingival bleeding toothbrushes in
affecting plaque [internet]. J Periodontol. 1999;70(8):840-47. Doi: 10.1902/
j0p.1999.70.8.840.

Moritis K, Delaurenti M, Johnson MR, Berg J, Boghosian AA. Comparison of the
Sonicare Elite and a manual toothbrush in the evaluation of plaque reduction. Am
J Dent. 2002;15(Spec No):23B-5B. PMID 12516678.

Platt K, Moritis K, Johnson MR, Berg J, Dunn JR. Clinical evaluation of the
plague removal efficacy and safety of the Sonicare Elite toothbrush. Am J Dent.
2002;15;Spec No:18B-22B. PMID 12516677.

Terezhalmy GT, Iffland H, Jelepis C, Waskowski J. Clinical evaluation of the
effect of an ultrasonic toothbrush on plaque, gingivitis, and gingival bleeding:
a six-month study. J Prosthet Dent. 1995;73(1):97-103. Doi: 10.1016/s0022-
3913(05)80278-1, PMID 7699607 .

Erbe C, Klukowska M, Tsaknaki I, Timm H, Grender J, Wehrbein H. Efficacy of 3
toothbrush treatments on plaque removal in orthodontic patients assessed with
digital plague imaging: a randomised controlled trial. Am J Orthod Dentofacial
Orthop.  20183;143(6):760-66. Doi: 10.1016/j.ajodo.2013.03.008, PMID
23726325.



R Rebekah and R Navaneethan, Efficacy of Three Types of Toothbrushes around Orthodontic Brackets

[18] Costa MR, Silva VC, Miqui MN, Sakima T, Spolidorio DMP, Cirelli JA. Efficacy of
ultrasonic, electric and manual toothbrushes in patients with fixed orthodontic
appliances. Angle Orthod. 2007;77(2):361-66. Doi: 10.2319/0003-3219(2007)0
77[0361:EOUEAM]2.0.CO;2, PMID 17319775.

Theinpont V Dermaut LR, Van [internet]. Comparative study of 2 electric and 2
manual toothbrushes in patients with fixed orthodontic appliances. Am J Orthod
Dentofacial Orthop. 2001;120(4):353-60. Doi: 10.1067/mod.2001.116402,
PMID 11606959.

Cirelli T, de Oliveira GJPLd, Nogueira AVB, Ribaldo IJP, Furuta EYD, Cirelli
JA. Effect of electric, ultrasonic and manual toothbrushes on biofim removal
and gingivitis control. Braz J Oral Sci. 2021;20:€219280. Doi: 10.20396/bjos.
v20i00.8659280.

)

[20]

www.jcdr.net

[21] Creeth J, Zero D, Mau M, Bosma ML, Butler A. The effect of dentifrice quantity
and toothbrushing behaviour on oral delivery and retention of fluoride in vivo
[internet]. Int Dent J. 2013;63(Suppl 2):14-24. Doi: 10.1111/idj.12075, PMID
24283280.

Nassar PO, Bombardelli CG, Walker CS, Neves KV, Tonet K, Nishi RN, et al.
Periodontal evaluation of different toothbrushing techniques in patients with fixed
orthodontic appliances. Dent Press J Orthod. 2013;18(1):76-80. Doi: 10.1590/
$2176-94512013000100017, PMID 23876953.

Marcal FF, Mota de Paulo JP, Barreto LG, de Carvalho Guerra LM, Silva PGB.
Effectiveness of orthodontic toothbrush versus conventional toothbrush on
plague and gingival index reduction: A systematic review and meta-analysis. Int
J Dent Hyg. 2022;20(1):87-99. Doi: 10.1111/idh.12511, PMID 33971076.

[22]

[23]

PARTICULARS OF CONTRIBUTORS:

1. Postgraduate, Department of Orthodontics and Dentofacial Orthopaedics, Saveetha Dental College and Hospital, Chennai, Tamil Nadu, India.
2. Associate Professor, Department of Orthodontics and Dentofacial Orthopaedics, Saveetha Dental College and Hospital, Chennai, Tamil Nadu, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
R Rebekah,

162, Saveetha Dental College, Poonamallee High Road, Velappanchavadi,
Chennai, Tamil Nadu-600077, India.

E-mail: 152108001.sdc@saveetha.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:
* Was Ethics Committee Approval obtained for this study? Yes

* Was informed consent obtained from the subjects involved in the study? NA
L]

None

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: Van*eta
e Plagiarism X-checker: Nov 10, 2022

e Manual Googling: Jan 19, 2023

e iThenticate Software: Feb 16, 2023 (9%)

ETYMOLOGY: Author Origin

Date of Submission: Nov 08, 2022
Date of Peer Review: Dec 06, 2022
Date of Acceptance: Mar 16, 2023

NA Date of Publishing: May 01, 2023

Journal of Clinical and Diagnostic Research. 2023 May, Vol-17(5): ZC26-ZC30


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

