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ABSTRACT 

Objective: To evaluate the difference in microflora produced by banded and bonded orthodontic attachments. 
Study Design: Comparative cross sectional study. 
Place and Duration of Study: Orthodontics department, Armed Forces Institute of Dentistry, Rawalpindi, from 
May 2017 to Jul 2018.  
Methodology: Bacterial samples from 162 sites (premolar brackets and bands) were collected in patients under-
going fixed orthodontic therapy at T1 and T2. These samples were evaluated for various periodonto pathogenic 
organisms.  
Results: Eighty four patients (162 teeth) with 37 (44%) males and 47 (55.9%) females were inducted into the study. 
Bacterial growth (log CFU/mg) in plaque samples from first premolars with orthodontic bands and brackets was 
6.60 (SD ± 6.3) and 6.98 (SD ± 7.0) (p=0.03). The proportion of facultative anaerobes from molars with orthodontic 
bands and brackets were 81.3% and 75.3%. There is a statistically significant (p=0.02) difference in microflora in 
plaque samples around different types of orthodontic attachments such as bands and brackets.  
Conclusion: There was a significant difference of microbiota associated with different orthodontic armamen-
tarium. Banded attachments showed more affinity for cariogenic bacteria whereas periodontal pathogens more 
frequently colonizes the plaque associated with orthodontic brackets. 
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INTRODUCTION 

Preserving and improving aesthetics, func-
tion and periodontal health is the mainstay of 
orthodontic treatment1. The most overlooked 
aspect among these is the periodontal condition 
of patient which deteriorates in around 65%2         
of the patients. The main reason accounting for    
this high percentage is the formation of retentive 
areas which are difficult to access and clean3. 

Around 700 bacterial species or phylotypes 
have been detected in the oral cavity4. Oral micro-
bial flora includes indigenous flora, supplemental 
flora and transient flora including streptococcus, 
lactobacillus, candida, actinomyces, porphyromo-
nas, spirochetes, fusobacterial etc5. Orthodontic 
appliances have a role in changing the oral eco-
logy and microflora by increasing the number of 
microorganisms and volume of plaque deposited. 

Microflora changes with time and conditions6. 
Various factors influence the quality and quantity 
of plaque which include type of appliance used, 
amount of time for which the appliance is worn 
in the oral cavity and oral hygiene practice of the 
patients7. 

Fixed Orthodontic armamentarium includes 
stainless steel bands and bonded attachments 
such as brackets and buttons. Bacterial adhesion 
is increased after fixed appliance therapy because 
of formation of inaccessible retentive areas which 
are difficult to clean which lead to increased risk 
of caries and deterioration of pre-existing perio-
dontal health8. The consequence of these attach-
ments and difficulty in maintaining oral hygiene 
may lead to hyperplastic gingivitis which will 
eventually progress to advanced stage period-
ontitis9. 

Various studies have been designed to 
determine the influence of orthodontic treatment 
and fixed appliances but there is a scarcity of 
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literature on the comparison of microflora 
between different orthodontic armamentarium in 
our population. The purpose of this study was    
to compare the difference in microflora between 
banded and bonded orthodontic attachments. 

METHODOLOGY 

A protocol was drawn and approval from 
the ethics committee of Armed Forces Insttute of 
Dentistry (AFID) Rawalpindi was taken (Ref 
letter no: 905/Trg-ABP1K2). Sample size was 
calculated using G-power 3.1.9.2 soft-ware. This 
was a comparative study carried out from May 
2017 to July 2018. Eighty-four patients within the 
age range of 12-22 years were included reporting 
to AFID orthodontic department requi-ring fixed 
orthodontic treatment. Patients having no genetic 
diseases, or habits (smoking), no signi-ficant 
medical history, taking no medication 
(antibiotics, anti-inflammatory drugs, immuno-
suppressant), or radiation therapy 6 weeks before 
sampling, were included in the study. 

Patients were evaluated prior to inclusion        
of study on periodontal grounds, normal sulcus 
depth of 2 to 3 mm was ensured. Patients having 
active gingival or periodontal disease were exclu-
ded from the trial as they may alter the micro-
flora. After evaluation first premolar on one side 
of the arch was banded using stainless steel 
bands (group-1) and the contralateral side was 
bonded by regular orthodontic bracket (group-2). 
Which tooth is to be banded or bonded was 
decided randomly by lottery method. Proper oral 
hygiene instructions were given. Patient was ins-
tructed not to use any antibacterial mouthwash 
or toothpaste during this trial period. No dietary 
restriction was given and patients were instruc-
ted to take normal diet. Patients were evaluated 
after 1 month (T1) and then after three months 
(T2). 

Sampling sites were identified of both 
groups (orthodontic bands and orthodontic brac-
kets), buccal sites on the upper left and right first 
premolars were selected to take microbial samp-
les. These sampling sites were isolated with cot-
ton rolls. Supragingival plaque samples of both 

groups were collected with sterilized toothpicks 
from the tooth surface between the area above 
gingival margin and below the bands or brackets. 
Samples were transported to the laboratory in 
tightly screw capped tubes. In laboratory these 
samples were weighed and transferred to an 
anaerobic glove box containing 80% Nitrogen and 
10% Carbon dioxide. Sample was dispersed using 
teflon homogenizer with sterilized 40 mM pota-
ssium phosphate buffer at a concentration of 1.0 
mg/ml. CDC anaerobic 5% sheep blood agar pla-
tes were used as culture medium and serial 10 
fold dilutions of the sample were spread onto the 
surface of culture plates, these CDC plates were 
then incubated in the anaerobic glove box at 37°C 
for 07 days. After 07 days of incubation, colony 
forming units on the culture plates were counted 
and colonies having lesser than 100 colonies were 
subcultured onto CDC plates. All plates, media, 
buffer solutions and experimental instruments 
were kept in the anaerobic glove box for at least 
24 hours before use. Bacterial isolates now obtai-
ned were then cultured on fastidious anaerobe 
agar plates in the anaerobic glove box at 37°C for 
2 days. After incubation acidogenic bacteria were 
identified by the yellow zones around their 
colonies whereas non acidogenic bacteria were 
having purple zones. 

Data was analysed using IBM SPSS 21. Mean 
and SD were calculated for Qualitative variables. 
Proportion of acidogenic bacteria and Bacterial 
growth (log/CFU) was calculated using chi-
square test. Difference in bacterial specie between 
the two groups was calculated using the indepen-
dent sample t-test. Difference at T1 and T2 bet-
ween the two groups will be calculated using pai-
red sample t-test. A p-value of ≤0.05 was consi-
dered to be significant. 

RESULTS 

Eighty four patients (162 teeth) with 37 (44%) 
males and 47 (55.9%) females with an age range 
of 12-22 years, with a mean age of 15 ± 3 years 
were included. 

On our plaque samples, bacterial growth (log 
CFU/mg) of group 1 was 6.60 ± 6.3 and group 2 
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was 6.98 ± 7.0 (p=0.04). The fraction of facultative 
anaerobes from premolars of group 1 and group 
2 were 81.3% and 75.3%, respectively. 

At T1, samples from group 1 showed predo-
minant growth of streptococcus (15.7%), actino-
myces (11.5%) and lactobacillus (14.3%) whereas 
the group 2 showed streptococcus (10.7%), acti-

nomyces (12.7%), eubacterium (14.1%) and fuso-
bacterium (11.6%) (p=0.02). 

At T2, the levels of organisms were altered. 
Group 1 showed an increase in Streptococcus 
(24.7%) and actinomyces (21.2%) levels. Group 2 
showed an increase in the levels of gram negative 
fusobacterium (31.5%) and eubacterium (21.3%). 
The fraction of acidogenic bacteria was greater        
in group 1 (75.5% ± 1.1) as compared to group 2. 
(69.3% ± 1.2). Most of the acidogenic bacteria 
were facultative anaerobes, such as Streptococcus 
and Actinomyces (p=0.02) as shown in table. 

Out of total 84 patients 13 (15.47%) patients 
showed presence of E.coli at T1 and its number 
was increased in samples taken at T2. Mean per-
centage of E.coli at T1 was (3.4% ± 2.1) and at T2 
was (11.7% ± 1.4). 

Results obtained showed that there is a sta-
tistically significant (p=0.02) difference in micro-
flora in plaque samples around different types        
of orthodontic attachments that is bands and 
brackets. 

DISCUSSION 

Orthodontic therapy with fixed appliances 
may temporarily increase the growth of perio-
donto pathogenic bacteria altering the normal 
oral microflora which consequently leads to gin-
gival inflammatory response which may further 
progress into advanced stage periodontal disease, 

if proper oral hygiene measures are not 
followed10.   

Papageorgiou et al in his systematic review 
demonstrated that fixed orthodontic treatment 
results in an increased microbial colonization in 
the first 6 months of the treatment, which later 
declines after removal of appliances11. All the 
orthodontic appliances increases the bacterial   
log in the oral cavity however it is observed that 
the removable appliances makes less changes in           
the microflora as compared to fixed appliances 
because they can be removed and cleaned 
thoroughly resulting in better oral hygiene and 
minimising the risk of periodontal disease.  

After placement of fixed orthodontic armam-
entarium some studies have reported an increase 
in periodonto pathogens whereas some show no 
significant alterations in the levels of bacterial 
colonization. Our study revealed that Bacterial 
growth (log CFU/mg) in plaque samples from 
first premolars with orthodontic bands and brac-
kets was 6.60 ± 6.3 and 6.98 ± 7.0 respectively 
(p=0.04). 

Release of fluoride ions from ionomer 
cements especially the glass ionomer cements 
used for cementation of orthodontic stainless 
steel bands is thought to decline the bacterial 
growth and has a beneficial effect due to its anti-
cariogenic properties12. As shown in our study, 
Bacterial growth (log CFU/mg) was much grea-
ter around orthodontic brackets than bands i.e. 
6.98 ± 7.0 and 6.60 ± 6.63. It can be attributed to 
the release of fluorides and other elements13 from 
the glass ionomer cements which alter the micro-
flora of plaque adjacent to orthodontic bands.  

Non mutans streptococci and actinomyces 
are the initial colonizers of plaque biofilm forma-
tion. In the current study, the proportion of acid-
ogenic bacteria was greater with orthodontic 
bands (75.5%) than brackets (69.3%). Most of the 
acidogenic bacteria were facultative anaerobes, 
such as streptococcus and actinomyces14. Acido-
genic potential of plaque microflora upon fixation 
of orthodontic bands was higher than brackets15. 
Periodontitis associated bacteria may be more 

Table: Acidogenic bacterial proportions and 
growth in sites of orthodontic bands and brackets. 

 
Brackets 

n=84 
Bands 
n=84 

p-
value 

Proportions of 
acidogenic bacteria  

75.5 % ± 
1.1 

69.3% ± 
1.2 

0.04 

Bacterial growth 
(log CFU/mg) 

6.98 ± 7.0 6.60 ± 6.3 0.03 
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likely to colonize the plaque microflora after 
insertion of orthodontic appliances. 

Two main organisms closely associated to 
enamel demineralization and development of 
dental caries are Streptococcus mutans and lacto-
bacillus sp16. Their levels were significantly inc-
reased at the sites receiving orthodontic stainless 
steel bands resulting an increase in the levels           
of demineralized white spot lesions and caries 
progression. This was in consensus with the 
study performed by komori et al15 and Gonzalez 
et al17 which showed an increase in streptococcus 
mutans levels around orthodontic fixed attach-
ments. Shukla et al also showed that orthodontic 
appliances increased the colonies of streptococcus 
mutans over a period of 3 months18.  

E.coli is not frequently found in the oral 
cavity of healthy individuals, but it was isolated 
in patients on cytoreductive therapies and in 
patients having chronic periodontitis19. The pot-
ential pathogenic role of these bacteria in the oral 
cavity of patients with fixed appliances is un-
known. In a study performed by Poeta et al E.coli 
isolates were recovered from 9 of the 46 oral 
samples of patients with fixed appliances (19.5%) 
whereas not a single healthy volunteer (no fixed 
appliances) out of a sample of 55 was screened 
positive for E coli20. 

The correlation of oral microflora and ortho-
dontics has always been a controversial issue. 
Evidence on one hand suggests that malocclu-
sion21 leads to gingivitis and other periodontal 
problems due to difficulty inmaintenance of oral 
hygiene, hence orthodontic treatment can dimi-
nish it22. However few studies in the literature 
contradicts the above mentioned facts. Orthodon-
tic attachments during treatment make oral hy-
giene maintenance difficult23 hence leading to 
periodontal breakdown24 especially the transfor-
mation of supragingival plaque to sub gingival 
hence, worsening the condition25. To conclude, 
assimilating orthodontic treatment along with 
strict oral hygiene procedure is likely to preserve 
the health of oral tissues. 

CONCLUSION 

There was a significant difference of 
microbiota associated with different orthodontic 
armamen-tarium. Banded attachments showed 
more affinity for cariogenic bacteria whereas 
periodontal pathogens more frequently colonizes 
the plaque associated with orthodontic brackets. 

CONFLICT OF INTEREST 

This study has no conflict of interest to be 
declared by any author. 

REFERENCES 

1. Gameiro GH, Magalhães IB, Szymanski MM, Andrade ASJD. Is 
the main goal of mastication achieved after orthodontic treat-
ment? A prospective longitudinal study. Dental Press J Orthod 
2017; 22(3): 72-78. 

2. Tsichlaki A, O'Brien K, Johal A, Fleming PSJA, Orthopedics D. 
Orthodontic trial outcomes: Plentiful, inconsistent, and in       
need of uniformity? A scoping review. Am J Orthod Dentofacial 
Orthop 2018; 153(6): 797-807. 

3. Czochrowska EM, Rosa M. The orthodontic/periodontal 
interface. Available at https://doi.org/10.1053/j.sodo.2014. 
12.001 Seminars in Orthodontics; 2015: Elsevier. 

4. Ferrer MD, Mira AJ. Oral biofilm architecture at the microbial 
scale. Trends Microbiol 2016; 24(4): 246-48. 

5. Geetha R, Thangavelu LJ. Estimation of bacterial load in patients 
wearing metallic and ceramic brackets. Int J Res Pharm Sci 2019; 
10(2): 1023-28. 

6. Chen I. Alterations in the subgingival microbiome during 
orthodontic treatment: UCSF; 2018. 

7. Korkut B, Korkut D, Yanikoglu F, Tagtekin DJ. Clinical assess-
ment of demineralization and remineralization surrounding 
orthodontic brackets with Fluore Cam. Asian Pac J Trop Biomed 
2017; 7(4): 373-77. 

8. Guo R, Liu H, Li X, Yang Q, Jia L, Zheng Y, et al. Subgingival 
microbial changes during the first 3 months of fixed appliance 
treatment in female adult patients. Curr Microbiol 2019; 76(2): 
213-21. 

9. Alani A, Kelleher MJ. Restorative complications of orthodontic 
treatment. Br Dent J 2016; 221(7): 389. 

10. Lucchese A, Bondemark L, Marcolina M, Manuelli MJ. Changes 
in oral microbiota due to orthodontic appliances: a systematic 
review. J Oral Microbiol 2018; 10(1): 1476645. 

11. Papageorgiou SN, Gölz L, Jäger A, Eliades T, Bourauel CJ. 
Lingual vs. labial fixed orthodontic appliances: systematic 
review and meta-analysis of treatment effects. Eur J Oral Sci 
2016; 124(2): 105-18. 

12. Hussin SK, Arun A, Vinay P, Chandrashekar B, Mahendra S, 
Rameshkumar P. Molar bands Vs bonds: Does bonding cements 
have role in microbial colonization. Al Ameen J Med Sci 2017; 
10(1): 56-63. 

13. Nakajo K, Imazato S, Takahashi Y, Kiba W, Ebisu S, Takahashi 
NJ. Fluoride released from glass-ionomer cement is responsible 
to inhibit the acid production of caries-related oral streptococci. 
Dent Mater 2009; 25(6): 703-08. 

14. Kolenbrander P, Andersen R, Clemans D, Whittaker C, Klier CJ. 
Dprobih, disease. Bioline C, United Kingdom. Potential role        
of functionally similar coaggregation mediators in bacterial 
succession. 1999; 171-86. 



Microflora Banded and Bonded Orthodontic  Pak Armed Forces Med J 2020; 70 (5): 1434-38 

1438 

15. Komori R, Sato T, Takano-Yamamoto T, Takahashi NJ. Microbial 
composition of dental plaque microflora on first molars with 
orthodontic bands and brackets, and the acidogenic potential of 
these bacteria. J Oral Biosci 2012; 54(2): 107-12. 

16. Karpiński TM, Szkaradkiewicz AK, Sciences E. Microbiology of 
dental caries. J Biol Earth Sci 2013; 3(1): 21-24. 

17. Gonzalez PJ, Scougall VR, Contreras BR, De La Rosa GI, 
Uematsu S, Yamaguchi RJ. Adherence of streptococcus mutans 
to orthodontic band cements. Aust Dent J 2012; 57(4): 464-69. 

18. Shukla C, Maurya R, Singh V, Tijare MJ, Dentistry P. Evaluation 
of role of fixed orthodontics in changing oral ecological flora of 
opportunistic microbes in children and adolescent. J Indian Soc 
Pedod Prev Dent 2017; 35(1): 34. 

19. Colombo APV, Teles RP, Torres MC, Souto R, Rosalém W, 
Mendes MCS. Subgingival microbiota of Brazilian subjects with 
untreated chronic periodontitis. J Periodontol 2002; 73(4): 360-69. 

20. Poeta P, Igrejas G, Goncalves A, Martins E, Araujo C, Carvalho 

C, et al. Influence of oral hygiene in patients with fixed app-
liances in the oral carriage of antimicrobial-resistant Escherichia 
coli and Enterococcus isolates. Oral Surg Oral Med Oral Pathol 
Oral Radiol 2009; 108(4): 557-64. 

21. Buckley LAJ. The relationships between malocclusion, gingival 
inflammation, plaque and calculus. J Periodontol 1981; 52(1):   
35-40. 

22. Ainamo JJE. Relationship between malalignment of the teeth 
and periodontal disease. Scand J Dent Res 1972; 80(2): 104-10. 

23. Tokede O, Levine SWJ. Periodontal health and orthodontic 
treatment. Saudi Dent J 2019; 150(2): 85-86. 

24. Jacob AM, Shenoy N, Bhandary RJ. Oral hygiene awareness and 
effect of orthodontic treatment on periodontal health among 
medical students. J Health All Sci 2017; 7(2): 31-37. 

25. Chawla R, Shetty K, Prakash A, Rathore A, Saroch SJ. Orthodon-
tics and oral microflora: synergism or parasitism. J Interdiscipl 
Med Dent Sci  2018; 6(234): 2-5. 

 
 


