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Abstract
Many authors associated fixed orthodontic treatment
with an increase in plaque formation and periodontal
disease. Aim of this review is to investigate the
correlation between fixed orthodontic treatment,
change in subgingival microflora and periodontal
pathologies such as gingivitis and periodontitis and
also if there is a difference in subgingival microflora
between self-ligating brackets and conventional
brackets. During fixed orthodontic treatment,
increased plaque formation is common but transient
and reversible with appliance removal. There is no
difference in microflora formation between different
types of brackets and ligating systems.

Microorganisms most frequently isolated from
subgingival microflora are bacteria such as
Streptococcus mutans, Lactobacillus spp,
Actinobacillus
actinomycetemcomitans,
Porphyromonas gingivalis, Fusobacterium nucleatum,
Prevotella nigrescens, Campylobactor rectus and fungi
like Candida.13-16
On this basis, the objective of this study was to
perform a systematic review of the literature to
investigate the correlation between fixed orthodontic
treatment, change in subgingival microflora and
periodontal pathologies such as gingivitis and
periodontitis and also if there is a difference in
subgingival microflora between self-ligating brackets
and conventional brackets.

Methods

Introduction
Fixed orthodontic treatment is a common method for
correcting malocclusions. Plaque accumulation and
gingival inflammation, including bleeding, swelling and
hyperplasia, are common during orthodontic treatment1.
Â On this basis, a fixed appliance may increase the
risk of gingivitis, or even periodontitis during treatment.
Gingivitis and periodontitis are due to a microbial
infection, resulting in an imbalance between the host
and the microorganism and a change in the
subgingival microflora.2
During past years, the orthodontic patient was
considered as a low-risk patient and orthodontic
procedures were considered noninvasive3-7. However,
these appliances may be associated to difficulty in
cleaning. During treatment, retentive areas with biofilm
accumulation and bacterial growth are formed5. One
important issue in orthodontics is to maintain proper
oral hygiene during treatment3. Brackets, bands and
other accessories further aggravate these conditions
by retaining dental plaque, which can lead to gingivitis
and enamel demineralization, causing white spots and
caries.8
Many authors reported changes in dental plaque
composition during orthodontic therapy with fixed
appliances 1-9 , others stated that change in oral
microflora and gingivitis are due to bad oral hygiene
habits and not to orthodontic therapy10-11.
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A systematic review of literature has been conducted
on the most important medical databases: PubMed
(Medline), Scopus. The following keywords were used:
Orthodontic Appliances and Subgingival Plaque,
Orthodontic Appliances and Gengivitis, Orthodontic
Appliances and change in microflora. After this search,
33 articles were selected.

Review
Change in subgingival microflora during and after
fixed orthodontic treatment
Several studies stated that the microbial changes in
subgingival plaques during orthodontic treatment
might be transient13. Some periodontopathogens that
increased immediately after appliance placement
returned to normal levels several months later.1,9,10,17-24
These studies investigate principally the levels in
subgingival plaques of following bacteria:
Aggregatibacter actinomycetemcomitans (Aa),
Porphyromonas gingivalis (Pg), Prevotella intermedia
(Pi) and Tannerella forsythia (Tf).
Following orthodontic appliance placement, the
frequencies of Pg and Aa showed no significant
change whereas the frequency of Tf significantly
increased (Pâ€‰< â€‰0.01) during short-term
observation (0â€“3 months). The frequency of Pi
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showed a tooth-specific difference, as it presented no
significant difference at the site of the first molar but
was significantly increased (Pâ€‰â€‰= 0.01) at the
incisor. During long-term observation (â€‰>=â€‰6
months), two studies reported that the levels of
subgingival periodontopathogens exhibited a transient
increase but decreased to the pretreatment levels
afterwards. After removal of the orthodontic appliance,
the four periodontopathogens showed no significant
difference compared with before removal.
There are many factors affecting the level and the
content of microorganisms in subgingival plaques
during orthodontic treatment, such as plaque
accumulation, metal corrosion, host immunity,
hormonal levels, the microbial baseline of participants
and tooth movement.25-29
A study performed in Sapienza University in patients
motivated to oral hygiene showed that patients with
fixed appliances, despite good oral hygiene, had
increased levels of bacteria after 6-7 months of
orthodontic therapy.15
Regarding fungine levels, Khanpayeh et al showed
that patients with fixed appliances had more
susceptibility to colonization with no-albicans Candida
species, less susceptible to common antifungal drugs
than C. albicans and responsible of serious infections
in ill or immunodepressed patients.14
Impact of different brackets and ligatures on
plaque formation
Analyzing if different brackets have different risk of
plaque formation, there is disagreement between
authors.
Brusca et al stated that metallic brackets decreased
yeast adherence and composite brackets facilitated it4;
however, Saloom et al found that appliances with high
esthetic appearance, sapphire brackets and coated
arch wire had less adherence of S. mutans and
Candida albicans in comparison to other appliances
with less esthetic and more metal components.3
Brackets are associated with the use of either
elastomeric or stainless steel ligature to keep the
orthodontic wire inside the slot. In Orthodontics, the
term self-ligating (SL) refers to orthodontic brackets
that have their own mechanism for opening and
closing the slot, and do not require any metal or
elastomeric ligature as a method for wire ligation.
Conventionally, to attach the wire to the brackets,
three methods are used: metal ligature, elastomeric
ligatures, and the open-close devices of SL
brackets.Â With regard to the accumulation of biofilm,
the literature suggests that elastomeric ligatures favor
the retention of biofilm in comparison with the other
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two methods of ligatures.30-31
Pellegrini et al showed that self-ligating brackets had
lower concentrations of oral total bacteria and oral
streptococci, comparing with elastomeric ligating
brackets.31
However, some other studies suggested that
self-ligating brackets are associated with a greater
number of bacterial colonies than conventional
esthetic brackets and that the difference in plaque
formation isnâ€™t associated to ligature system but to
bracket material and surface.32
Even though self-ligating brackets eliminate the
ligatures, they incorporate intrinsic opening and
closing mechanisms that can provide additional
opportunities for local plaque retention, where
calcification of the plaque can lead to obstacles in the
functioning of the opening and closing mechanism.
On the other hand, some studies stated that there is
no difference in plaque formation between self-ligating
brackets and elastomeric ligature brackets.33

Conclusions
During fixed orthodontic treatment, increased plaque
formation with risk of periodontal diseases is common
but transient and reversible with appliance removal. At
this time, there are no documented difference in
plaque formation between metallic brackets and
esthetic brackets and between self-ligating brackets
and elastomeric ligature brackets.

References
1. Guo L, Feng Y, Guo HG, Liu BW, Zhang Y.
Consequences of orthodontic treatment in
malocclusion patients: clinical and microbial
effects in adults and children.Â BMC Oral
Health.Â 2016;16:112.
2. Perez-Chaparro PJ, Goncalves C, Figueiredo LC,
Faveri M, Lobao E, Tamashiro N, Duarte P, Feres
M. Newly identified pathogens associated with
periodontitis: a systematic review.Â J Dent
Res.Â 2014;93:846â€“58.
3. Saloom HF, Harraa S. Mohammed-Salih HF,
Rasheed SF. The influence of different types of
fixed orthodontic appliance on the growth and
adherence of microorganisms (in vitro study). J
Clin Exp Dent. 2013 Feb; 5(1): e36â€“e41.
4. Brusca MI, Chara O, Sterin-Borda L, Rosa AC.
Influence of different orthodontic brackets on
adherence of microorganisms in vitro.Â Angle
Orthod.Â
5. Lee SJ, Kho HS, Lee SW, Jang WS. Experimental
salivary pellicles on the surface of orthodontic

Page 3 of 5

WMC005390

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Downloaded from http://www.webmedcentral.com on 15-Nov-2017, 05:52:06 AM

materials. Am J Orthod Dentofacial Orthop 2001.
119:59â€“66.
Menzaghi N , Saletta M , Garattini G , Brambilla E,
Strohmenger L. Changes in the yeast oral flora in
patients in orthodontic treatment. Prev Assist Dent
1991. 17:26â€“30.
Lucas VS, Â Omar J, Vieira A, Â Roberts GJ. The
relationship between odontogenic bacteraemia
and orthodontic treatment procedures. Eur J Oral
Sci 2002. 24:293â€“301.
Derks A, Katsaros C, Frencken JE, van't Hof MA,
Kuijpers- Jagtman AM. Caries-inhibiting effect of
preventive measures during orthodontic treatment
with fixed appliances. A systematic review. Caries
Res. 2004;38:413â€“20.
Kim SH, Choi DS, Jang I, Cha BK,
Jost-Brinkmann PG, Song JS. Microbiologic
changes in subgingival plaque before and during
the early period of orthodontic treatment.Â Angle
Orthod.Â 2012;82:254â€“60.
Naranjo AA, Trivino ML, Jaramillo A, Betancourth
M, Botero JE. Changes in the subgingival
microbiota and periodontal parameters before and
3 months after bracket placement.Â Am J Orthod
Dentofacial Orthop.Â 2006;130:275.e17â€“22.
Tuncer AV, Baylas H. Examination of the effects
of various orthodontic appliances on periodontal
tissues. Turk Ortodonti Derg. 1990 Apr;3(1):13-8.
Burch JG, Lanese R, Ngan P. A two-month study
of the effects of oral irrigation and automatic
toothbrush use in an adult orthodontic population
with fixed appliances.Â Am J Orthod Dentofacial
Orthop. 1994 Aug;106(2):121-6.
Runzhi G, Yifan L, Yunfei Z, Weiran L. The
microbial changes in subgingival plaques of
orthodontic patients: a systematic review and
meta-analysis of clinical trials. BMC Oral Health.
2017; 17: 90.
Khanpayeh E, Jafari AA, Tabatabaei Z.
Comparison of salivary Candida profile in patients
with fixed and removable orthodontic appliances
therapy. Iran J Microbiol. 2014 Aug; 6(4):
263â€“268.
Petti S, Barbato E, Simonetti Dâ€™Arca A. Effect
of orthodontic therapy with fixed and removable
appliances on oral microbiota: a six month
longitudinal study. New Microbiol.
1997;20:55â€“62.
Maret D, Marchal-Sixou C, Vergnes JN, Hamel O,
Georgelin-Gurgel M, Van Der Sluis L, Sixou M.
Effect of fixed orthodontic appliances on salivary
microbial parameters at 6 months: a controlled
observational study. J Appl Oral Sci. 2014
Jan-Feb; 22(1): 38â€“43.
Thornberg MJ, Riolo CS, Bayirli B, Riolo ML, Van
Tubergen EA, Kulbersh R. Periodontal pathogen
levels in adolescents before, during, and after
fixed orthodontic appliance therapy. Am J Orthod
Dentofacial Orthop. 2009 Jan;135:95â€“8.
Paolantonio M, Festa F, di Placido G, Dâ€™Attilio
M, Catamo G, Piccolomini R. Site-specific
subgingival colonization by Actinobacillus
actinomycetemcomitans in orthodontic patients.
Am J Orthod Dentofacial Orthop.
1999;115:423â€“8.
Choi DS, Cha BK, Jost-Brinkmann PG, Lee SY,

WebmedCentral > Systematic Review

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Chang BS, Jang I, Song JS. Microbiologic
changes in subgingival plaque after removal of
fixed orthodontic appliances. Angle Orthod.
2009;79:1149â€“55.
Martha K, Lorinczi L, Bica C, Gyergyay R, Petcu B,
Lazar L. Assessment of Periodontopathogens in
Subgingival Biofilm of Banded and Bonded Molars
in Early Phase of Fixed Orthodontic Treatment.
Acta Microbiol Imm H. 2016;63:103â€“13.
Ristic M, Vlahovic Svabic M, Sasic M, Zelic O.
Effects of fixed orthodontic appliances on
subgingival microflora. Int J Dent Hyg.
2008;6:129â€“36.
Yanez-Vico RM, Iglesias-Linares A,
Ballesta-Mudarra S, Ortiz-Ariza E, Solano-Reina E,
Perea EJ. Short-term effect of removal of fixed
orthodontic appliances on gingival health and
subgingival microbiota: a prospective cohort study.
Acta Odontol Scand. 2015;7:496â€“502.
Sandic MZ, Popovic B, Carkic J, Nikolic N, Glisic
B. Changes in subgingival microflora after
placement and removal of fixed orthodontic
appliances.Â Srp Arh Celok
Lek.Â 2014;142:301â€“5.Â
Liu H, Sun J, Dong Y, Lu H, Zhou H, Hansen BF,
Song X. Periodontal health and relative quantity of
subgingival Porphyromonas gingivalis during
orthodontic treatment. Angle Orthod.
2011;81:609â€“15.
Uzuner FD, Kaygisiz E, Cankaya ZT. Effect of the
bracket types on microbial colonization and
periodontal status.Â Angle
Orthod.Â 2014;84:1062â€“7.
van Gastel J, Quirynen M, Teughels W, Coucke W,
Carels C. Longitudinal changes in microbiology
and clinical periodontal parameters after removal
of fixed orthodontic appliances.Â Eur J
Orthod.Â 2011;33:15â€“21.
Kim K, Heimisdottir K, Gebauer U, Persson GR.
Clinical and microbiological findings at sites
treated with orthodontic fixed appliances in
adolescents.Â Am J Orthod Dentofacial
Orthop.Â 2010;137:223â€“8.
Ghijselings E, Coucke W, Verdonck A, Teughels
W, Quirynen M, Pauwels M, Carels C, van Gastel
J. Long-term changes in microbiology and clinical
periodontal variables after completion of fixed
orthodontic appliances.Â Orthod Craniofac
Res.Â 2014;17:49â€“59.
Diamanti-Kipioti A, Gusberti FA, Lang NP. Clinical
and microbiological effects of fixed orthodontic
appliances.Â J Clin
Periodontol.Â 1987;14:326â€“33.
Ligature wires and elastomeric rings: two methods
of ligation, and their association with microbial
colonization of Streptococcus mutans and
lactobacilli. Forsberg CM, BrattstrÃ¶m V,
Malmberg E, Nord CE. Eur J Orthod. 1991 Oct;
13(5):416-20.
Pellegrini P, Sauerwein R, Finlayson T, McLeod J,
Covell DA Jr, Maier T, Machida CA. Plaque
retention by self-ligating vs elastomeric
orthodontic brackets: quantitative comparison of
oral bacteria and detection with adenosine
triphosphate-driven bioluminescence. Am J
Orthod Dentofacial Orthop. 2009 Apr;

Page 4 of 5

WMC005390

Downloaded from http://www.webmedcentral.com on 15-Nov-2017, 05:52:06 AM

135(4):426.e1-9; discussion 426-7.
32. do Nascimento LE, Pithon MM, dos Santos RL,
Freitas AO, Alviano DS, Nojima LI, Nojima MC,
Ruellas AC. Colonization of Streptococcus mutans
on esthetic brackets: self-ligating vs conventional.
Am J Orthod Dentofacial Orthop. 2013 Apr;143(4
Suppl):S72-7
33. do Nascimento LE, de Souza MM, Azevedo AR,
Maia LC. Are self-ligating brackets related to less
formation of Streptococcus mutans colonies? A
systematic review. Dental Press J Orthod. 2014
Jan-Feb;19(1):60-8.

WebmedCentral > Systematic Review

Page 5 of 5

