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ABSTRACT

Aim:To retrospectively evaluatethree commercially availablemechanical plaque control methods in patients
undergoing fixed orthodontic therapy. It was a comparative study which involved assessment of efficiencies of three
tooth brushes those specially designed for orthodontic purpose.

Materials and Methods: Total 30 patients (age range 14 to 24) were studied in which 16 were females and 14 were
males. Patients were studied into three groups of ten each as per three commercially available orthodontic brushes.
Group one patients used Oral B Orthodontic toothbrush. Group two patients used Thermoseal Ortho Brush. Group
three patients used Colgate Slim Soft Ortho Toothbrush. The horizontal scrub method was shown to all patients to
clean their teeth for 2 minutes for at least twice a day. Evaluation of plaque control and efficiency of particular
brushing system was done by estimating plaque index and gingival index. All patients were evaluated for these
indexes after one month, two months and three months of brushing.

Results: Statistical analysis was done using Statistical Package for Social Sciences (SPSS). After one month of
brushing with Oral B Orthodontic toothbrush, mean plaque index was 0.411 £ 0.023. After two months it was 0.352
+ 0.026 and after three months of brushing it was 0.281 + 0.012. P value was significant for evaluation after three
months in group 1. After one month of brushing with Thermoseal Ortho Brush, mean plaque index was 0.465 +
0.021. After one month of brushing with Colgate Slim Soft Ortho Toothbrush, mean plaque index was 0.235 +
0.024. After two months it was 0.184 + 0.010 and after three months of brushing it was 0.109 +0.013.

Conclusion: Authors stated that all three brushing systems were effective in plaque control and maintaining gingival
health however, Colgate Slim Soft Ortho Toothbrush was identified as most efficient amongst all three tested
systems for reducing plaque and maintaining optimal gingival health in orthodontic patients.
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INTRODUCTION

Dental esthetics isone of the key factors which attracts patient to undertake orthodontic treatment. Orthodontic
treatment ensures correct alignment of the teeth and improves the occlusal and jaw relationship. Therefore, it
ultimately aids in enhanced mastication, speech, and facial esthetics.'* Periodontal problems are identified as most
common consequence of orthodontic treatment. This is particularly true since patients are unable to perform
brushing.This relative incapability of the orthodontic patient to clean oral cavity effectivelyis primarily due to the
hindrance of braces.*All these eventually lead to development of gingivitis. Gingivitis is clinically identified by
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inflammation, redness, and bleeding on probing. Gingivitis as well as gingival enlargement appeared to be the most
common temporaryconsequence of orthodontic treatments on the overall oral health.” Many of the researchers in the
literature have confirmed that almost all patients with fixed orthodontic treatment get gingivitis at some point during
the treatment.*’Nevertheless, despiteadvisingproper instructions by orthodontist, many of the orthodontic patients
generallyfail to maintain a satisfactory standard of plaque control.Universal and most popular method of plaque
control is mechanical and chemical methods. However, chemical plaque control methods must not be employed
solo.**Chemical plaque control must be added in combination with mechanical plaque control methods. Many
companies of oral hygiene products have specially designed tooth brushes for orthodontic needs. Nonetheless,
before advising these brushes to any orthodontic patient, clinician must be well aware of all associated pros and
cons. Therefore, this retrospective evaluation was attempted using three commercially available mechanical plaque
control methods in patients undergoing fixed orthodontic therapy. It was a comparative study which involved
assessment of efficiencies of three tooth brushes those specially designed for orthodontic use.

MATERIALS AND METHODS

The present study was planned and conducted in the Department of Orthodontics of the institute in which 30
orthodontics patientswere studied. Out of 30 patients, 16 were females and 14 were males. A written informed
consent was obtained from each patient after explaining them the procedure of the study.Randomized sampling was
employed for precise selection of patients. All selected patients were in the age range of 14 to 24 years wherein
orthodontic treatment was going on for different diagnosis. Absolute inclusion criteria included total absence of any
underlying systemic disease, absence of tmj disorders and healthy intraoral conditions, patients receiving lingual
orthodontic therapy, absence of caries or enamel demineralization, absence of any ongoing antibiotic therapy.
Patients were studied into three groups of ten each as per three commercially available orthodontic brushes. Group
one patients have been asked to use Oral B Orthodontic toothbrush. Oral B Orthodontic toothbrush (Procter &
Gamble, Sandton, Johannesburg, South Africa) uses V-shaped bristles to eliminate plaque from braces and teeth. It
may be utilized as a braces toothbrush or as a brush to clean wires and brackets associated with retainers, headgear
and other types of orthodontic work. Group two patients have been asked to use Thermoseal Ortho Brush.
Thermoseal Ortho Brush (ICPA Health Products Ltd, Mumbai, India) is an efficiently designed orthodontic brush
with soft bristles. These bristles softly massage the gingiva and cleans tooth surface, while eliminating plaque from
the gingival margins. Group three patients have been asked to use Colgate Slim Soft Ortho Toothbrush. Colgate
Slim Soft Ortho Toothbrush (Colgate Oral Pharmaceuticals, Park Avenue, New York, USA) is designed with u-
shaped bristles to help improve cleaning around brackets. All three brushes were given to participating patients after
commencement of three month of fixed orthodontic treatment. Orthodontic toothbrushes were distributed amongst
all patients as per groupings. The horizontal scrub method was demonstrated to all patients to clean their teeth for 2
minutes for at least twice a day. All patients were instructed to avoid any eating or drinking immediately after
brushing. Assessment of plaque control and efficiency of particular brushing system was done by estimating plaque
index and gingival index.Gingival index was estimated by putting Williams probe in to gingival sulcus and gentle
running around and inter-proximal regions of teeth. Any sign of bleeding within ten second will indicate positivity.
Plaque index was estimated by putting Williams probe in between bracket base and free gingival margin at six sites
around every tooth. All patients were evaluated for these indexes after one month, two months and three months of
brushing. Data was recorded and interpreted accordingly.

RESULTS

The statistical analysis was done using Statistical Package for Social Sciences (SPSS) version 22.0 for windows
(SPSS Inc., 233 South Wacker Drive, 11th Floor, Chicago, IL) statistical analysis software. The base data was
subjected to suitable statistical tests to obtain p values, mean, standard deviation, chi- square test, standard error and
95% CIL. A p-value <0.05 was taken as statistically significant. Table 1 is depicting fundamental statistical
illustration with level of significance evaluation using pearson chi-square test [for plaque index in group 1]. After
one month of brushing with Oral B Orthodontic toothbrush, mean plaque index was 0.411 + 0.023. After two
months it was 0.352 + 0.026 and after three months of brushing it was 0.281 + 0.012. P value was significant for
evaluation after three months in group 1. So it is very obvious that continuous using of Oral B Orthodontic
toothbrush considerably reduces plaque. Table 2 is depicting fundamental statistical illustration with level of
significance evaluation using pearson chi-square test [for gingival index in group 1]. After one month of brushing
with Oral B Orthodontic toothbrush, mean gingival index was 0.365 £ 0.021. After two months it was 0.276 + 0.002
and after three months of brushing it was 0.211 £ 0.034. P value was significant for evaluation after three months in
group 1. Therefore it was very clear that continuous using of Oral B Orthodontic toothbrush considerably increases
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gingival health. Table 3 is showing essential statistical illustration with level of significance evaluation using
pearson chi-square test [for plaque index in group 2]. After one month of brushing with Thermoseal Ortho Brush,
mean plaque index was 0.465 + 0.021. After two months it was 0.382 + 0.012 and after three months of brushing it
was 0.356 + 0.014. P value was significant for evaluation after three months in group 2. Consequently it was very
evident that continuous using of Thermoseal Ortho Brush considerably reduces plaque. Table 4 is demonstrating
elementary statistical illustration with level of significance evaluation using pearson chi-square test [for gingival
index in group 2]. After one month of brushing with Thermoseal Ortho Brush, mean gingival index was 0.492 +
0.023. After two months it was 0.450 = 0.005 and after three months of brushing it was 0.398 + 0.004. P value was
significant for evaluation after one month period in group 1. Thus it was very comprehensible that continuous using
of Thermoseal Ortho Brush significantly increases gingival health. Table 5 is describing necessary statistical
illustration with level of significance evaluation using pearson chi-square test [for plaque index in group 3]. After
one month of brushing with Colgate Slim Soft Ortho Toothbrush, mean plaque index was 0.235 + 0.024. After two
months it was 0.184 £ 0.010 and after three months of brushing it was 0.109 + 0.013. P value was significant for
evaluation after two and three months in group 3. Therefore it was very marked that constant using of Colgate Slim
Soft Ortho Toothbrush noticeably reduces plaque formation. Table 6 is representing basic statistical illustration with
level of significance evaluation using pearson chi-square test [for gingival index in group 3]. After one month of
brushing with Colgate Slim Soft Ortho Toothbrush, mean gingival index was 0.280 + 0.013. After two months it
was 0.224 + 0.015 and after three months of brushing it was 0.192 + 0.003. P value was not significant in group 3.
Hence, it was very understandable that continuous using of Colgate Slim Soft Ortho Toothbrush appreciably
increases gingival health.

Table 1: BASIC STATISTICAL ILLUSTRATION WITH LEVEL OF SIGNIFICANCE EVALUATION
USING PEARSON CHI-SQUARE TEST [FOR PLAQUE INDEX IN GROUP 1]

Group 1
Time Oral B Orthodontic toothbrush
(After Std Pearson Level of
Brushing) n Mean P1I . Std. Error | 95% CI Chi- Significance
Deviation
Square (p value)
1 Month 10 0.411 £0.023 0.930 0.973 1.96 1.425 0.036
2 Months 10 0.352 £0.026 0.644 0.390 1.12 1.103 0.900
3 Months 10 0.281 £0.012 0.487 0.927 1.09 1.341 0.001"
*p<0.05 significant

Table 2: BASIC STATISTICAL ILLUSTRATION WITH LEVEL OF SIGNIFICANCE EVALUATION
USING PEARSON CHI-SQUARE TEST [FOR GINGIVAL INDEX IN GROUP 1]

Group 1
Time (After Oral B Orthodontic toothbrush
Brushing) Std Pearson Level of
n Mean GI Devi ", Std. Error | 95% CI Chi- Significance
eviation

Square (p value)

1 Month 10 0.365 +0.021 0.039 0.526 1.96 1.039 0.070

2 Months 10 0.276 +0.002 0.536 0.928 1.45 1.424 0.500

3 Months 10 0.211 +£0.034 0.039 0.048 1.06 1.049 0.002°

*p<0.05 significant

Table 3: BASIC STATISTICAL ILLUSTRATION WITH LEVEL OF SIGNIFICANCE EVALUATION
USING PEARSON CHI-SQUARE TEST [FOR PLAQUE INDEX IN GROUP 2]

Group 2
Time (After Thermoseal Ortho Brush
Brushing) Std Pearson Level of
n Mean PI N Std. Error 95% CI Chi- Significance
Deviation
Square (p value)
1 Month 10 0.465 £0.021 0.031 0.029 1.96 1.637 0.080
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2 Months 10 0.382 £0.012 0.847 0.729 1.02 1.039 0.100
3 Months 10 0.356 £0.014 0.646 0.002 1.01 1.424 0.001"
*p<0.05 significant

Table 4: BASIC STATISTICAL ILLUSTRATION WITH LEVEL OF SIGNIFICANCE EVALUATION

USING PEARSON CHI-SQUARE TEST [FOR GINGIVAL INDEX IN GROUP 2]

Group 2
Time Thermoseal Ortho Brush
(After Std Pearson Level of
Brushing) n Mean GI . Std. Error | 95% CI Chi- Significance
Deviation
Square (p value)
1 Month 10 0.492 +0.023 0.038 0.324 1.96 1.827 0.001"
2 Months 10 0.450 +0.005 0.827 0.626 1.04 1.029 0.900
3 Months 10 0.398 +0.004 0.002 0.005 1.62 1.013 0.060
*p<0.05 significant

Table 5: BASIC STATISTICAL ILLUSTRATION WITH LEVEL OF SIGNIFICANCE EVALUATION

USING PEARSON CHI-SQUARE TEST [FOR PLAQUE INDEX IN GROUP 3]

Group 3
Time Colgate Slim Soft Ortho Toothbrush
(After Std Pearson Level of
Brushing) n Mean PI . e Std. Error 95% CI1 Chi- Significance
Deviation
Square (p value)
1 Month 10 0.235 £0.024 0.827 0.726 1.96 1.028 0.090
2 Months 10 0.184 £0.010 0.038 0.931 1.82 1.042 0.0017
3 Months 10 0.109 £0.013 0.678 0.071 1.64 1.029 0.002"
*p<0.05 significant

Table 6: BASIC STATISTICAL ILLUSTRATION WITH LEVEL OF SIGNIFICANCE EVALUATION

USING PEARSON CHI-SQUARE TEST [FOR GINGIVAL INDEX IN GROUP 3]

Group 3
Time Colgate Slim Soft Ortho Toothbrush
(After Std Pearson Level of
Brushing) n Mean GI Devi n Std. Error | 95% CI Chi- Significance
eviation
Square (p value)
1 Month 10 0.280 +0.013 0.029 0.427 1.96 1.029 0.600
2 Months 10 0.224 £0.015 0.024 0.938 1.52 1.052 0.100
3 Months 10 0.192 £0.003 0.025 0.036 1.69 1.021 0.080
DISCUSSION

Literature has well evidenced that maintenance of oral hygiene has great role in orthodontic therapy. Several studies
have been conducted in the past few decades on its importance. Patientsundergoing fixed orthodontic treatment
usually encounternoteworthy changes in the oral cavity because of accumulation of food particles within the teeth
and orthodontic braces.'”!! These phenomenon usuallyenhance plaque developmentbecause fixed appliances
hampersufficient cleaning by mechanical plaque control methods. Infection and inflammation of gingiva and enamel
decalcification surrounding fixed appliances are very common complications.'>'*Many of the pioneer workers have
already suggested that patient undergoing fixed orthodontic treatment must perform brushing and flossing after
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meals. Such procedures can be efficiently achieved by toothbrush with soft bristles.Additionally, it is very
imperative to get the floss under the wire that attaches the brackets together.'*!> The most popular and universal
method of plaque control is manual tooth brushing. However, during fixed orthodontic treatment, bands,brackets,
buccal tubes, cleats, ligature wires, coil springs,arch wires, and elastics are positioned on the tooth surface.All these
hindrances eventually lead to inefficient removal of food particles. Subsequently, oral hygienemaintenance becomes
difficult. The orthodontic appliance onthe tooth surface usually acts as retentive area forthe potential accumulation
of dental plaque.'®'"By definition, dental plaque is a structurally and functionallyorganized biofilm which is the
prime cause of dental caries and related issues. Dental plaque is the colonization ofmicroorganisms noticed on a
tooth surface as a biofilm,implanted in a matrix of polymers of host andbacterial origin. Many researchers have
discussed plaque as the soft,firm material found on the tooth surfaces, whichis not easily removable on rinsing with
water.'®! Periodontal disease is one of the diseases that affectthe hard and soft tissues nearby teeth. Gingivitis,
isconsidered as initial stage of periodontal disease. Gingivitis is usuallyoccurringbecause ofinadequate oral hygiene.
Gingivitis is characterizedby inflammation, redness, and bleeding on probing. Patients would be reasonably very
disappointed with their orthodontic treatment if at the completion of their treatment, teeth are permanentlymarked
and they have gingival disease. The most extensive mechanicalway of household plaque control is tooth
brushing. There areample studies that show that bytooth brushing and other mechanical cleansingprocedures, plaque
and gingivitis might be restricted mostconsistently.*'*°

CONCLUSION

Within the limitations of the study, authors concluded very striking inferences. They stated that all three brushing
systems were effective in plaque control and maintaining gingival health. Authors clearly noticed that both plaque
index and gingival indexes were declining very sharply with continuous brushing. However, Colgate Slim Soft
Ortho Toothbrush was identified as most efficient amongst all three tested systems for reducing plaque and
maintaining optimal gingival health in orthodontic patients. Our study outcomes must be taken as suggestive while
applying clinically. Nevertheless, authors expect few other authentic studies to be conducted with wider parameters.

REFERENCES

1. Williams P,Fenwik A, Schou L, Adams W. A clinical trial ofan orthodontic toothbrush. Eur J Orthod
1987;9:295-304.

2. Kilicoglu H, Yildirim M, Polater H. Comparison of the effectiveness of two types of toothbrushes on the oral
hygiene of patientsundergoing orthodontic treatment with fixed appliances. Am JOrthod Dentofacial Orthop
1997;111:591-4.

3. Zimmer S, Didner B, Roulet JF. Clinical study on the plaqueremoving ability of a new triple-headed
toothbrush. J ClinPeriodontol 1999;26:281-5.

4. Azrak B, Barfaraz B, Krieter G, Willershausen B. Effectiveness ofa three-headed toothbrush in pre-school
children. Oral Health PrevDent 2004;2:103-9.

5. Thienpont V, Dermaut LR, Van Maele G. Comparative study of 2electric and 2 manual toothbrushes in
patients with fixed orthodontic appliances. Am J Orthod Dentofacial Orthop 2001;120:353-60.

6. Saxer UP, Barbakow J, Yankell SL. Newstudies on estimated andactual toothbrushing times and dentifrice use.
J Clin Dent1998:;9:49-51.

7. Heintze SD, Jost-Brinkmann PG, Loundos J. Effectiveness ofthree different types of electric toothbrushes
compared with amanual technique in orthodontic patients. Am J Orthod Dentofacial Orthop 1996;110:630-8.

8. Rugg-Gunn AJ, Macgregor ID. Asurvey of toothbrushingbehavior in children and young adults. J Periodontal
Res1978;13:382-9.

9. Erbe C, Jacobs C, Klukowska M, Timm H, Grender J, Wehrbein H. A randomized clinical trial to evaluate the
plaque removal efficacy of an oscillating-rotating toothbrush versus a sonic toothbrush in orthodontic patients
using digital imaging analysis of the anterior dentition. Angle Orthod. 2019;89(3):385-90.

10. Shilpa M, Jain J, Shahid F, Gufran K, Sam G,Khan MS. Efficacy of three types of plaque control methods
during fixedorthodontic treatment: A randomized controlled trial. J Pharm Bioall Sci 2019;11:246-51.

11. Almusawi EJ, Saloom H. The effect of different oral hygieneregimens on the quantity of cariogenic plaque on
orthodonticbands with different attachments (a clinical photographicstudy). J Bagh College Dentistry
2013;25:143-8.

12. Misra S, Pahwa N, Misra V, Raghav P, Singh S, Reddy M.Maintaining periodontal health in patients
undergoingorthodontic treatment. APOS Trends Orthodont 2012;2:1-5.

50



13.

14.

15.

16.

17.

18.

19.

20.

Journalof Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL12, ISSUE 05, 2021

Silvestrini Biavati A, Gastaldo L, Dessi M, Silvestrini BiavatiF, Migliorati M. Manual orthodontic vs.
Oscillating-rotatingelectric toothbrush in orthodontic patients: A randomized clinical trial. Eur J Paediatr Dent
2010;11:200-2.

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 plaque imaging: a randomized controlled trial. Am
J Orthod Dentofacial Orthop 2013;143(6):760-6.

Biesbrock AR, Bartizek RD, Walters PA, Warren PR, Cugini M, Goyal CR, Qagqish J. Clinical evaluations of
plaque removal efficacy: an advanced rotating-oscillating power toothbrush versus a sonic toothbrush. J Clin
Dent 2007;18(4):106-11.

Sivaramakrishnan G, Alsobaiei M, Sridharan K. Powered toothbrushes for plaque control in fixed orthodontic
patients: a network meta-analysis. Aust Dent J 2021;66(1):20-31.

ElShehaby M, Mofti B, Montasser MA, Bearn D. Powered vs manual tooth brushing in patients with fixed
orthodontic appliances: A systematic review and meta-analysis. Am J Orthod Dentofacial Orthop
2020;158(5):639-49.

Ousehal L, Lazrak L, Es-Said R, Hamdoune H, Elquars F,Khadija A. Evaluation of dental plaque control in
patientswearing fixed orthodontic appliances: A clinical study. IntOrthod 2011;9:140-55.

Haas AN, Pannuti CM, Andrade AK, Escobar EC,Almeida ER, Costa FO. Mouthwashes for the controlof
supragingival biofilm and gingivitis in orthodonticpatients: Evidence-based recommendations for
clinicians.Braz Oral Res 2014;28:1-8.

Kosar S, Cokakoglu S, Kaleli i. Effects of xylitol impregnated toothbrushes on periodontal status and microbial
flora in orthodontic patients. Angle Orthod 2020;1;90(6):837-43.

51



