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Mouthwashes for the control of 

supragingival biofilm and gingivitis in 

orthodontic patients: evidence-based 

recommendations for clinicians*

abstract: Properly performed daily mechanical bio�lm control is the 

most important prevention strategy for periodontal diseases. How-

ever, proper mechanical bio�lm control is not performed effectively by 

the majority of the population, mainly due to lack of motivation and of 

manual dexterity. Local bio�lm retention factors may aggravate home 

oral hygiene quality. For this reason, patients wearing �xed orthodon-

tic appliances comprise a group that may bene�t from the daily use of 

mouthwashes. The purpose of this review was to perform a systematic 

search in the literature on antiseptics used to control supragingival bio-

�lm and gingivitis in orthodontic patients. Six studies investigating the 

effect of chlorhexidine and 5 studies evaluating the effect of the daily use 

of antiseptics were found. Chlorhexidine showed better results in reduc-

ing plaque and gingivitis. However, because of its adverse effects after 

continuous use, it should not be indicated for long-term periods. Among 

the agents considered for daily use, the �xed combination of essential 

oils was the only one evaluated in a clinical trial, in which a comparative 

group presented a statistically signi�cant clinical impact. There is no di-

rect evidence supporting the indication of antiseptic agents for orthodon-

tic patients other than chlorhexidine and essential oils. It can be conclud-

ed that, for patients undergoing orthodontic treatment, chlorhexidine 

should be considered for treating acute gingival in�ammation, whereas 

essential oils should be indicated for long-term daily use in controlling 

supragingival bio�lm.
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introduction
Properly performed mechanical home bio�lm control is the most im-

portant prevention strategy for periodontal diseases.1,2,3,4 However, stud-

ies show that proper mechanical control is not performed effectively by 

the majority of the population, mainly due to lack of motivation and of 

manual dexterity.5,6 These �ndings are supported by several epidemiolog-

ical studies that reported a high prevalence of gingivitis and poor oral hy-

giene in both developed7,8 and developing countries.9,10 In Brazil, a study 

with a representative urban population sample showed that the average 

of tooth surfaces with visible bio�lm was 60%, and only 5% of subjects 
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had visible plaque on less than 20% of their tooth 

surfaces.11,12

Dif�culties to achieve ideal mechanical plaque 

control have led many researchers to search for oth-

er methods, such as chemical agents, which could 

contribute to daily bio�lm control, removal, or in-

hibition of plaque formation on tooth surfaces. Cur-

rent evidence shows that when chemical agents are 

used as adjuvants to brushing and �ossing, they can 

promote additional advantages compared to me-

chanical control alone, as regards both plaque and 

gingivitis reduction.13,14 Several clinical trials have 

been conducted in order to test the ef�cacy and 

safety of these products. Systematic reviews of these 

clinical trials have demonstrated the ef�cacy of 

mouthwashes containing chlorhexidine gluconate,15 

essential oils15,16 and cetylpyridinium chloride.17 A 

recent review of systematic reviews compared these 

three active principles, showing that mouthwashes 

containing chlorhexidine present higher anti-plaque 

and anti-gingivitis ef�cacy (mean reduction of 40% 

and 28%, respectively) followed by essential oils 

(mean reduction of 27% and 18%, respectively) and 

cetylpyridinium chloride (mean reduction of 15% 

and 13%, respectively).18 However, it is important 

to note that chlorhexidine-containing mouthwashes 

are associated with a higher incidence of adverse 

events, such as tooth and soft tissue staining, which 

limit their long-term use.15

The presence of local bio�lm retention factors 

aggravates home oral hygiene quality. For this rea-

son, individuals with �xed orthodontic appliances 

comprise a group of patients that may bene�t from 

the use of chemical agents used in association with 

daily mechanical bio�lm control. However, the evi-

dence on plaque and gingivitis reduction by chemi-

cal agents in these patients is limited, and there 

are no systematic search reviews on this topic. The 

objective of this paper was, thus, to perform a sys-

tematic review of the literature regarding the use of 

antiseptics to control supragingival bio�lm and gin-

givitis in orthodontic patients.

Periodontal disease in 
orthodontic patients

High gingivitis prevalence is commonly found 

in orthodontic patients.19 The presence of brackets, 

bands and other accessories, as well as composite 

resin restorations and cements used to bond them, 

facilitate bio�lm build up and hinder its removal by 

patients, favoring enamel demineralization and gin-

givitis,20,21 and promoting quantitative and qualita-

tive changes in the oral microbiota.19,22 Several stud-

ies have shown an association between placement of 

braces and an increase in bio�lm.23,24 Corroborating 

the damage done by orthodontic appliances to the 

periodontium, Sallum et al.25 observed signi�cant 

reductions in plaque, gingivitis, probing pocket 

depth and the presence of periodontopathogenic 

microorganisms after 30 days of appliance removal 

and professional prophylaxis.

Huser et al.26 conducted a split-mouth study, 

which evaluated the clinical and microbiological ef-

fects of installing orthodontic bands in 10 patients. 

They evaluated four sites per patient; two of them 

comprised the test (banded teeth) and the other two 

comprised the control (unbanded teeth) groups. The 

parameters were assessed at baseline, 5, 7, 47, 72 

and 90 days after placement of orthodontic appli-

ances. The results showed increases in plaque, gingi-

val in�ammation and spirochetes, and decreases in 

cocci levels in test sites compared to control sites, 

while probing depth remained unchanged for both 

groups.

Narranjo et al.24 evaluated the clinical and mi-

crobiological changes in 30 patients before and 3 

months after orthodontic bracket placement (test), 

and 30 patients without braces (control). The results 

showed that probing depth and clinical attachment 

level remained unchanged after 3 months, but there 

was an increase in the amount of plaque and in the 

clinical signs of gingival in�ammation, in addition 

to an increase in superinfecting microorganisms and 

periodontal pathogens (Porphyromonas gingivalis, 

Prevotella intermedia / Prevotella nigrescens, Tan-

nerella forsythia, and Fusobacterium species).

Similar results were found by Kim et al.,27 who 

evaluated the subgingival microbiota before brack-

et placement, and 3 and 6 months after it, as well 

as during the orthodontic leveling and alignment 

phase by polymerase chain reaction (PCR) in 30 pa-

tients. The results showed a signi�cant increase in 
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ticle assessment.

The inclusion criteria applied for selecting articles 

were controlled trials or randomized controlled tri-

als comparing mouthwashes, published in English 

between 1990 and 2012, and including patients 

of any age undergoing orthodontic treatment with 

�xed appliances only. For studies to be included in 

the review, they had to evaluate plaque and/or gingi-

vitis as clinical outcomes.

General search results

Table 1 shows the search results for papers deal-

ing with the use of mouthwashes in orthodontic 

patients. In comparison to the overall literature 

on mouthwash ef�cacy in reducing supragingival 

plaque and gingivitis, there were few studies evalu-

ating chemical agents in the supragingival environ-

ment, speci�cally for orthodontic patients. It was 

observed that the literature mostly had articles 

evaluating outcomes related to dental caries, such 

as cariogenic bacteria reduction and reduction of 

caries lesions. Moreover, chlorhexidine was the 

most studied antiseptic, appearing in several forms 

such as chewing gum, toothpaste, varnish, gel and 

mouthwash.

Of the 380 citations found, 36 (9.5%) were se-

lected by title, 21 (5.5%) remained eligible after ab-

stract evaluation, and the search was �nished after 

reading the full paper, yielding 11 (2.9%) studies 

that were included for review.

Chlorhexidine use in orthodontic patients

Six studies evaluating chlorhexidine met the in-

the frequency of Tannerella forsythia, Prevotella ni-

grescens and Campylobactor rectus after placement 

of braces, especially in the molar region.

Risk factors for periodontal changes in adult pa-

tients during orthodontic treatment were assessed 

in a cross-sectional study28 evaluating the periodon-

tal status of banded second molars using the gingi-

val index (GI). One hundred patients were divided 

into test (with braces) and control (without braces) 

groups. The results showed that the gingival index 

was higher in the test group, and that the main risk 

factors for gingival in�ammation were, in decreas-

ing order of importance, plaque, subgingival en-

croachment of the cervical margin of bands, prob-

ing depth, and length of orthodontic treatment.

As can be seen, orthodontic patients experience 

increases in supragingival bio�lm accumulation re-

sulting in the worst periodontal status after the in-

stallation of braces.29,30 Clearly, this is the result of 

limited ef�cacy of mechanical bio�lm control, due 

to the retention effects of the orthodontic applianc-

es. Therefore, the use of chemical bio�lm control as 

a third step in one’s oral hygiene routine becomes a 

valuable option for these patients.

Scientific evidence of antiseptic 
use in orthodontic patients
literature search systematization

The scienti�c literature on the use of antiseptics 

for supragingival plaque control and gingivitis in 

orthodontic patients was reviewed using a system-

atic search strategy. The Medline database was ac-

cessed through PubMed. The search strategy includ-

ed a combination of the following keywords: 

•	mouthwash, 

•	orthodontics, 

•	plaque, 

•	gingivitis, 

•	 essential oils, 

•	 chlorhexidine, 

•	 cetylpyridinium chloride and 

•	 triclosan. 

The search was performed by one of the authors 

who selected the articles in stages starting from title 

evaluation, followed by the abstract and then full ar-

table 1 - Search results for articles eligible for the review.

Strategy
Search 

results

Papers 

included

mouthwash AND orthodontics AND plaque 78 4

mouthwash AND orthodontics  

AND gingivitis
31 1

mouthwash AND chlorhexidine  

AND orthodontics
126 6

essential oils OR cetylpyridinium chloride 

OR triclosan OR chlorhexidine  

AND orthodontics

145 1

Total 380 11
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clusion criteria for this review. Two studies assessed 

the effects of subgingival irrigation with chlorhexi-

dine solution. Four studies evaluated the effects of 

chlorhexidine mouthwash as an adjuvant to tooth 

brushing. Table 2 describes the methodological 

characteristics and the main �ndings of these stud-

ies. In order to determine the extent of the clinically 

relevant bene�t of chlorhexidine mouthwashes in 

orthodontic patients, we calculated the percent-

age difference between test and control groups for 

plaque and gingivitis. This difference was calculated 

by subtracting the �nal test group value from the 

control group value, and then dividing the result by 

the control group value. Hence, negative values   indi-

cated that the test group was superior to the control 

group, and vice versa.

Subgingival chlorhexidine irrigation was evaluat-

ed in two studies. The �rst study31 was a randomized 

split-mouth trial conducted in adolescents with gin-

givitis and banded �rst molars. The clinical effects 

of a 0.12% chlorhexidine digluconate single irriga-

tion were evaluated compared to saline irrigation on 

4 sites per tooth without root instrumentation. The 

results showed gingivitis reduction after 4 weeks for 

both groups with no differences between them, but 

with no change in the plaque index throughout the 

study, probably due to the absence of mechanical re-

moval of supragingival plaque. Babay and Al Jass-

er32 also evaluated the effect of subgingival irriga-

tion in adolescents with gingivitis and orthodontic 

appliances, using 3 solutions: 

•	 saline solution, 

•	 chlorhexidine (0.2% chlorhexidine gluconate) and 

•	0.3% sanguinarine extract and zinc chloride. 

The results showed a signi�cant reduction in 

plaque and gingivitis in the three groups, with no 

signi�cant difference among them.

table 2 - Summary of the main methodological characteristics and results of studies evaluating chlorhexidine mouthwashes in 
orthodontic patients.

Study
Age 

(years)
Groups N Randomization Time Results Difference %*

Brightman 

et al.,23 

1991

11–17 C: brush + placebo

T: brush + 0.12% CHX 

solution 

34 Yes 12 weeks Significant plaque and 

gingivitis reduction higher in 

test group

Plaque: −64%

Gingivitis: −60%

Morrow 

et al.,31 

1992

12–17 C: SI saline solution 

T: SI 0.12% CHX solution

23 Yes 4 weeks No significant plaque 

and gingivitis reduction in 

either group. No significant 

differences between them

Descriptive data not 

provided

Babay 

and Al 

Jansse,32 

1996

12–18 C: SI saline solution

T1: SI 0.2% CHX solution

T2: SI 0.3% sanguinarine 

extract + ZnCl

18 No 4 weeks Improvement of plaque 

and gingivitis levels in the 

3 groups. No significant 

differences among them

Descriptive data not 

provided

Anderson 

et al.,33 

1997

11–15 C: brush + placebo 

solution

T: brush + 0.12% CHX 

solution

28 Yes 12 weeks Significant plaque and 

gingivitis increase in control 

group and significant 

reduction of plaque and 

gingivitis in test group 

Plaque: −63%

Gingivitis: −61.8%

Gehlen 

et al.,34 

2000

14.1

(mean 

age)

C: brush + fluoride 

solution 

T: brush + 0.2% CHX 

solution 

12 Yes 9 days T: Significant gingivitis 

reduction and plaque 

regrowth

Descriptive data not 

provided

Ousehal 

et al.,35 

2011

19.41 

(mean 

age)

C: manual brush

T1: electric brush

T2: manual 

brush + 0.12% CHX 

alcohol-free solution 

84 Yes 4 weeks Plaque reduction in the 3 

groups, being higher in 

groups T1 and T2. Significant 

gingivitis reduction only in 

group T2

Plaque 1: −32%

Plaque 2: −30.8%

Gingivitis 1: −13.1%

Gingivitis 2: −24.6%

* Difference between test and control groups (negative sign indicates better result for the test group). C: control, T: test, SI: sub-
gingival irrigation, CHX: chlorhexidine gluconate, ZnCl: Zinc chloride.
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Chlorhexidine mouthwashes were found in 4 

studies, in two concentrations of 0.12% and 0.2%. 

Brightman et al.23 assessed the ef�cacy of 0.12% 

chlorhexidine rinses in 34 orthodontic patients with 

gingivitis in a randomized clinical trial. Both test 

and control groups showed a reduction in plaque 

and gingivitis at the end of the study; however, this 

reduction was signi�cantly greater in the test group 

after 12 weeks (64% less plaque and 60% less gin-

givitis). Similar results after the same observation 

period (63% reduction in plaque and 61.8% in gingi-

vitis) were found in a randomized clinical trial con-

ducted by Anderson et al.33

In another randomized clinical trial, Gehlen 

et al.34 observed the short-term effect of 0.2% 

chlorhexidine in plaque regrowth in orthodontic pa-

tients. The control group used only a �uoride solu-

tion. The study was conducted in four phases with 

a 5-day washout. The results demonstrated that the 

test group showed signi�cantly higher plaque and 

gingivitis reduction than the control group, corrobo-

rating �ndings by Anderson et al.33 and Brightman 

et al.23

In a randomized controlled trial, Ousehal et 

al.35 compared the ef�cacy of electric toothbrushes 

with that of manual tooth brushing, using 0.12% 

chlorhexidine solution without alcohol, designating 

manual tooth brushing alone as the control group. 

After 4 weeks, all groups showed plaque reduc-

tion, which was found to be higher in the test group 

(32.8% for the electric toothbrush and 30% for the 

manual toothbrush plus chlorhexidine) compared 

to the control group. Although all groups showed 

gingivitis reduction, this was only signi�cant in the 

group where the mouthwash was used followed by 

manual toothbrushing.

Daily use of mouthwashes for  

orthodontic patients

Five studies evaluating daily-use antiseptics met 

the inclusion criteria for this review. Two studies 

evaluated amino stannous �uoride solution (Meri-

dol, Gaba, Basel, Switzerland), two studies evaluat-

ed an essential oil mouthwash (Listerine, Johnson 

& Johnson, São Paulo, Brazil), and another study 

evaluated a sodium benzoate mouthwash (Plax pre-

brushing rinse, P�zer, New York, USA). Table 3 

summarizes the methodological characteristics and 

the main �ndings of these studies. The percentage 

difference between test and control groups was also 

calculated, as described above for chlorhexidine 

mouthwashes.

Pontier et al.36 investigated the ef�cacy of a pre-

brushing sodium benzoate rinse in a randomized 

crossover placebo-controlled trial with 16 orthodon-

tic patients (ages 11–18 years). Plaque and gingivitis 

were recorded after 5 weeks of mouthwash use, in 

addition to non-supervised mechanical plaque con-

trol. There were no signi�cant differences between 

test and placebo regarding plaque and gingivitis at 

the end of the 5-week period.

Two studies assessed the effect of the combined 

use of toothpaste and mouthwash, containing an as-

sociation of amino �uoride and stannous �uoride. 

The �rst study37 compared the ef�cacy of a combi-

nation of amino �uoride and stannous �uoride (test 

group) with that of sodium �uoride (control), both 

in dentifrice and mouthwash formulations. Partici-

pants used the products from the placement of the 

�xed appliance (bonding) until the end of the orth-

odontic treatment (debonding), with a mean follow-

up of 18 months. Plaque and gingivitis were mea-

sured only in the upper anterior teeth. A signi�cant 

increase in plaque and gingivitis was observed be-

tween bonding and debonding in the control group, 

whereas no signi�cant change was observed in the 

test group. The other study38 assessed whether or not 

using mouthwash in addition to toothpaste would 

promote additional bene�ts to plaque and gingivitis 

reduction. No signi�cant differences were observed 

between the groups after one month.

The greatest effect of daily use of antiseptics in 

orthodontic patients was observed in two studies 

that tested essential oils. Tufekci et al.39 evaluated 

the ef�cacy of the adjunctive use of an antiseptic 

containing essential oils in reducing plaque and gin-

givitis. All subjects received oral hygiene instruc-

tions (brushing and �ossing) at baseline. A signi�-

cant increase in plaque and gingivitis was observed 

in the control group after six months, whereas 

plaque and gingivitis remained low in the test group 

throughout the study. After 6 months, plaque and 
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gingivitis were 50% lower in orthodontic patients 

who used mouthwash containing essential oils asso-

ciated to brushing and �ossing, compared with us-

ing mechanical plaque control alone.

Alves et al.40 conducted a randomized clinical 

trial with 30 subjects between 12 and 21 years of 

age who used �xed orthodontic appliances. The re-

sults are in agreement with the Tufekci et al.39 study, 

and provide further evidence about the additional 

bene�t of daily use of mouthrinses containing es-

sential oils in reducing plaque and gingivitis. How-

ever, these authors did not provide descriptive data 

to compare results.

Final considerations
Six studies included in this review investi-

gated the effect of the short-term use of an agent 

(chlorhexidine), and 5 studies investigated the ef-

fect of the daily use of antiseptics. Among these 5 

studies, only two assessed the effect of a mouthrinse 

containing essential oils, which are considered the 

daily-use antiseptic with greatest anti-plaque and 

anti-gingivitis ef�cacy.14,18 Among these, only the 

Tufeki et al.39 study followed up the subjects for 6 

months, according to the American Dental Associa-

tion Guidelines.41

The few number of studies retrieved in this re-

view indicate a lack of information regarding the 

ef�cacy of antiseptics in orthodontic patients. The 

majority of the studies that were included, evaluat-

ing daily use of antiseptics, showed methodological 

limitations, such as small sample sizes, absence of 

randomization, inadequate comparison groups and 

short follow-up periods.

Although few clinical trials were found that as-

sessed the effect of oral antiseptics in orthodontic 

patients, it is important to remember that studies 

with subjects having gingivitis but not using �xed 

table 3 - Summary of the main methodological characteristics and results of studies evaluating daily use of antiseptics in orth-
odontic patients. 

Study
Age 

(years)
Groups N Randomization Time Results Difference %*

Pontier  

et al.,36 

1990

11–18 C: brush + placebo solution

T: brush + sodium benzoate 

solution

16

16

Yes 5 weeks Improvement of plaque and 

gingivitis levels in both groups 

with no significant differences 

between them

Plaque: 4.0%

Gingivitis: 1.9%

Ogaard 

et al.,37 

2006

14 

(mean 

age)

C: brush + NaF dentifrice + 

NaF solution

T: brush + AmF/SnF dentifrice + 

AmF/SnF solution

47

50

Yes 1.5 years 

(mean)

Significant plaque and gingivitis 

increase in control group

Plaque: −29.4%

Gingivitis: 0%

Tufekci 

et al.,39 

2008

10–64 C: brush + floss

T: brush + floss + essential oils 

25

25

No

(Matched for 

sex / age)

6 months Significant plaque and gingivitis 

increase in control group.

Lower plaque and gingivitis 

levels in test group during the 

study.

Significantly less plaque and 

gingivitis in test group at the 

end of the study 

Plaque: −53.2%

Gingivitis: −50.9%

Alves  

et al.,40 

2010

12−21 C1: OHI

C2: OHI + placebo solution

T: OHI + essential oils

10

10

10

No 2 months Significantly less plaque and 

gingivitis using essential oils

Descriptive data 

not provided

Madlena 

et al.,38 

2012

14–32 C: brush + AmF/SnF dentifrice

T: brush + AmF/SnF dentifrice 

+ AmF/SnF solution

20

20

Yes 1 month Significant reduction in plaque 

and gingivitis for both groups. 

AmF/SnF solution did not 

provide any additional benefits

Plaque: 3.9%

Gingivitis: −14.7%

* Difference between test and control groups (negative sign indicates better result for the test group). C: control; T: test; OHI: 
oral hygiene instruction; AmF/SnF: amino-stannous fluoride, NaF: sodium fluoride.



Haas AN, Pannuti CM, Andrade AKP, Escobar EC, Almeida ER, Costa FO, Cortelli JR, Cortelli SC, Rode SM, Pedrazzi V, Oppermann RV

7Braz Oral Res., (São Paulo) 2014;28(Spec Iss 1):1-8

orthodontic appliances clearly show the additional 

bene�t of essential-oil-containing mouthwashes in 

reducing plaque and gingivitis.15,16 It is possible to 

generalize this evidence indirectly from clinical tri-

als with subjects not using �xed appliances to those 

using them. However, it is very important that well-

designed clinical trials be conducted to provide evi-

dence regarding the ef�cacy of oral antiseptics in re-

ducing plaque and gingivitis in orthodontic patients.

The results of this review suggest that the use 

of oral antiseptics by orthodontic subjects may be 

bene�cial in controlling plaque and gingivitis. Thus, 

professionals who provide orthodontic treatment 

or who maintain the periodontal health of orth-

odontic subjects should recommend mouthwashes. 

Chlorhexidine showed the best results in reducing 

plaque and gingivitis, but because of its adverse ef-

fects associated with long-term use, it should be 

indicated only for short periods of time, especially 

in cases of acute periodontal disease. Among the 

daily-use agents, essential oils are recommended as 

the �rst option, because of their signi�cant ef�cacy. 

Further evidence is warranted regarding the effec-

tiveness of other chemical agents.
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