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INTRODUCTION 
One of the main concerns of dentistry nowadays is the 

improvement of the individual’s facial appearance, since it 

is considered one of the major factors in determining one’s 

integration into society (1). Orthodontic treatment is a 

crucial part of the complete dental rehabilitation, which 

includes improvements in dental health, function, 

appearance and eventually self-esteem. Although this kind 

of treatment in turn leaves countless positive effects on the 

patient’s personality and appearance, it can cause harm to 

the patient’s gingival conditions after the placement of a 

fixed appliance (2). Fortunately, gingival inflammation is 

usually temporary and does not lead to attachment loss (2-4). 

In addition, gingival hyperplasia is usually noticed around 

orthodontic bands, leading to pseudo-pocketing giving a 

false picture of a periodontal disease. The condition usually 

resolves within weeks after finishing the treatment provided 

that proper oral hygiene practices are followed throughout 

the orthodontic treatment period, otherwise the condition 

worsens (5). Bleeding usually is experienced due to the 

micro-ulcerations that occur in the epithelium that lines the 

gingival sulcus (6).  

 Orthodontic appliances, especially fixed bonded 

appliances, can complicate the oral hygiene maintenance 

process by introducing large numbers of plaque retentive 

irregular surfaces in the oral environment (7, 8). An 

increased gingival irritation can be attributed to the 

mechanical irritation caused by the subgingival placement of 

the orthodontic bands, which may also result in the 

translocation of bacterial plaque to the subgingival region 

during the physiological tooth movement (9). Young 

patients approaching the age of puberty are occasionally less 

interested in oral hygiene which in the presence of fixed 

orthodontic appliances becomes a more difficult routine 

(10). Adequate mouth hygiene and cleanliness of the teeth 

are related to the frequency of brushing and the adequate 

removal of bacterial plaque from the tooth surface (11). 

Despite of the documented relationship between poor oral 

hygiene and gingival inflammation, it is still advocated that 

self-performed plaque control measures are not entirely 

efficient to control gingival inflammation (12). The addition 

of antimicrobial agents to conventional toothpastes has the 

ultimate goal of increasing the effect of control or 

elimination of microorganisms involved in many oral 

microbial infections in the human mouth to control gingival 

diseases (13). 

 Triclosan is a low-toxicity, non-ionic, chlorinated 

bisphenol that is compatible with toothpaste components, 

such as fluoride and surfactants. Triclosan has been reported 

to promote inhibition of cyclooxygenase/lipoxygenase 

pathways and exhibits anti-inflammatory effects (14, 15). 

Considering the information available on the material, 

Triclosan has been proven to be safe and effective as a 

broad-spectrum antibacterial agent. It has also been proven 

to be compatible with two of the most used salts in dentistry, 

sodium fluoride and sodium monofluorophosphate (16). 

 Colgate Total, which contains Triclosan, stands as the 

only toothpaste approved by the US Food and Drug 

Administration as well as the American Dental Association 

(ADA) to fight plaque and gingivitis, therefore it is mostly 

recommended by dentists and hygienists to be used in the 

US (17). Since too many commercial oral cleansers with 
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different antibacterial agents are available in the market, this 

study aimed to test the hypothesis that combining the benefit 

of mechanical plaque removal with the potential 

antibacterial effect of the 0.3% Triclosan toothpaste would 

be of superior benefit compared to fluoride toothpaste when 

used by children undergoing orthodontic treatment, and 

whom are considered at high risk to gingival disease. 

 

MATERIALS AND METHODS 
This study was planned to be a randomized clinical trial 

based on a crossover design to evaluate the effect of 

Triclosan toothpaste compared to conventional fluoride 

toothpaste. The required sample size was calculated using 

Epi-info software and accordingly an estimated sample of 

25 children per group was considered adequate. A power of 

80% was used to detect a clinically meaningful reduction in 

plaque index from baseline to 3 months among the study 

groups (18) with precision of 5%, α= 0.05, effect size = 0.85. 
 Fifty children with an age range of 9-13 years were 

selected from the Pediatric Dentistry Department as well as 

the Orthodontic Department, Faculty of Dentistry, 

Alexandria University. Exclusion criteria were: 

1. Children wearing removable orthodontic appliances. 

2. Medically compromised or intellectually disabled 

patients. 

3. Children with special health care needs affecting their 

motor function. 

4. Children with severe gingivitis more than grade 2 

(gingival index according to Loe and Silness) (19). 

 The sample was randomly divided into 2 groups using 

the Fish Bowl technique to achieve random allocation to the 

study groups. 

Group I:  Colgate Total® toothpaste containing the 

0.32% sodium fluoride plus the active ingredient 0.3% 

Triclosan (test group). * 

Group II: Colgate Maxfresh® toothpaste containing 

0.22% sodium fluoride (control group) ** 

Each child was informed to brush twice daily with the 

assigned toothpaste and provided with a follow up chart 

each visit where the dentist and the parent assessed the 

compliance of the child. The children colored in the follow 

up chart each time they brushed their teeth. 

After a washout period of 10 days (20), the participants 

in each group were reallocated to the counterpart group and 

used the alternative agent (crossover procedure). Each 

candidate in each group was supplied with an orthodontic 

toothbrush recommended by the orthodontist at the 

beginning of the study. After the washout period and the 

crossover, the patients were supplied with another 

toothbrush to be used in the second 3 month period. 

In order to assess the gingival conditions, the following 

indices were used: 

Plaque index (PI) (21), Gingival Index (GI) (22, 6), and 

Sulcular Bleeding Index (SBI) (6). 

Baseline assessment of plaque and gingivitis was 

carried out using the previously mentioned indices. Each 

participant was reevaluated for plaque, gingivitis and 

gingival bleeding levels at 1, 2 and 3 month intervals. Based 

on the half-life period of ingested Triclosan in the body (23), 

a washout period of 10 days was given to each group during 

which children were instructed to use the control toothpaste 

before they shifted to the alternative one. Reevaluation of 

the final outcome was carried out using the same indices at 

follow up intervals of 1, 2 and 3 months. 

The present study was performed after receiving the 

approval of the Research Ethics Committee in the Faculty of 

Dentistry, Alexandria University. Parents of the selected 

children signed an informed consent after explaining the 

nature of the study, that their children will receive 2 

different toothpastes throughout the follow up periods (1 

every 3 months) and how the test material can offer better 

gingival health. 

  

Statistical analysis:  

Data were fed to the computer and analyzed using IBM 

SPSS software package version 20.0. Qualitative data were 

described using number and percent. Quantitative data were 

described using range (minimum and maximum) mean, 

standard deviation and median. Comparisons between 

different groups regarding categorical variables were tested 

using Chi-square test. The distributions of quantitative 

variables were tested for normality using Kolmogorov-

Smirnov test, Shapiro-Wilk test and D'Agstino test. If data 

revealed normal data distribution, parametric tests were 

applied. If data were abnormally distributed, non-parametric 

tests were used. Comparisons between the two studied 

groups were done using Mann Whitney test while 

comparisons between the different periods were done using 

Friedman test and pair wise comparison was assessed using 

Wilcoxon signed ranks test. Significance of the obtained 

results was judged at the 5% level. 

 

RESULTS  
Children who participated in the study had an age range of  

9 -13 years with a mean age of 11.58 ± 1.36 years.  Out of 

the total sample, 37.8% were males and 62.2% were 

females. Following randomization, there was no statistically 

significant difference between the two groups regarding age 

and gender, (P=0.254) and (P=0.918) respectively.  
In group 1, the comparisons in the first follow up period 

regarding the Plaque index (PI) revealed statistically 

significant difference between the mean values of baseline, 

first, second and third month using the Friedman test 

(P=0.017). When each of the first, second and the third 

month mean values were compared to the baseline, 

statistically significant differences were also revealed 

[(P=0.003), (P=0.012) and (P=0.002) respectively]. There 

were reductions in the percentage of change from the 

baseline value by 40.7% in the first month, 33.3% in the 

second month and 37.8% in the third month indicating a 

marked decrease in the plaque formation in the first month. 

The reduction fluctuated during the following months. 

In group 2, comparison of the baseline, first, second and 

third month mean values using the Friedman test revealed 

no statistically significant difference (P=0.149). Comparing 

the mean values of the first, second and third month with the 

baseline value revealed statistically significant difference 

only in the third month [(P=0.419), (P=0.120) and (P=0.048) 
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respectively]. The decrease in the percentage of change was 

only 8.8% in the first month, 14.7% in the second month 

and 22.1% in the third month. The results indicated gradual 

decrease in the amount of plaque formation in the first, 

second and third months respectively. 

 When the 2 groups were compared in the first, second 

and third months, only statistically significant difference 

was seen in the first month (P=0.016), whereas no 

statistically significant differences between groups were 

evident in the second and third months [(P=0.169) and 

(P=0.232) respectively] as shown in figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1: Comparison between the test and control groups in 

      the first follow up period regarding Plaque Index (PI) 

 

In group 1, the comparisons in the first follow up period 

regarding the Gingival Index (GI) revealed a statistically 

significant difference between the baseline, first, second and 

third month mean values using the Friedman test (P<0.001). 

When each of the first, second and the third month mean 

values were compared to the baseline, statistically 

significant differences were revealed [(P=0.001), (P=0.002) 

and (P=0.003) respectively]. There was a decrease in the 

percentage of change from baseline value by 31.7% in the 

first month, 26.8% in the second month and 34.1% in the 

third month. This indicated maximum improvement in the 

gingival condition in the third month and a slight drop in the 

second one. 

In group 2, comparison of the baseline, first, second and 

third month mean values using the Friedman test revealed 

no statistically significant difference (P=0.286). Comparing 

each of the first, second and third month mean values to the 

baseline value, no statistically significant differences were 

revealed [(P=0.739), (P=0.285) and (P=0.405) respectively]. 

The first month showed an increase in the percentage of 

change with a value of 2.3% indicating a worsened gingival 

condition, whereas the second and third months showed 

slight reduction in the percentage of change with values of 

9.3% and 7.0% respectively indicating slight improvement 

in the gingival condition. 

 When comparing both groups in the first, second and 

third months, statistically significant differences were found 

[(P<0.001), (P=0.029) and (P=0.004) respectively] as shown 

in figure 2. 

In group 1, the comparisons in the first follow up period 

regarding the Sulcular Bleeding Index (SBI) revealed a 

statistically significant difference between the baseline, first, 

second and third month mean values using the Friedman test 

(P<0.001). When each of the first, second and the third 

month mean values were compared to the baseline, 

statistically significant differences were revealed 

[(P=0.003), (P=0.003) and (P=0.001) respectively]. There 

was a decrease in the percentage of change with values of 

50.0% in the first month, 47.4% in the second month and 

68.4% in the third month indicating improvement in the 

gingival bleeding condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: Comparison between the test and control groups in  

   the first follow up period regarding Gingival Index (GI) 

 

In group 2, comparing the baseline, first, second and 

third month mean values using the Friedman test revealed a 

statistically significant difference (P=0.001). When each of 

the first, second and the third month mean values were 

compared to the baseline, statistically significant differences 

were revealed [(P=0.084), (P=0.015) and (P=0.004) 

respectively]. There was a decrease in the percentage of 

change with values of 22.2% in the first month, 31.1% in the 

second month and 56.7% in the third month which also 

indicates improvement in the bleeding condition of the 

gingiva throughout the 3 months. 

 Comparisons of both groups in the first, second and 

third months, revealed statistically significant differences 

(P=0.006), (P=0.008) and (P=0.050) respectively as shown 

in figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3: Comparison between the test and control groups in the first  

   follow up period regarding Sulcular Bleeding Index (SBI) 
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In the second follow up period, the test group 

comparisons regarding the PI revealed a statistically 

significant difference between the baseline, first, second and 

third month mean values using the Friedman test (P<0.001). 

When each of the first, second and the third month mean 

values were compared to the mean value after the washout 

period, statistically significant differences were revealed 

[(P<0.001) at each month]. There was a decrease in the 

percentage of change with values of 45.9% in the first 

month, 43.4% in the second month and 63.1% in the third 

month respectively indicating a decrease in plaque 

formation during the follow up period with maximum effect 

in the third month. 

In the control group, comparison of the baseline, first, 

second and third month mean values using the Friedman test 

revealed no statistically significant difference (P=0.109). 

When each of the first, second and the third month mean 

values were compared to the group mean value after the 

washout period, statistically significant difference was 

evident in the second month  [(P=0.109), (P=0.004) and 

(P=0.115) in the first, second and third months respectively]. 

Also there was an increase in the percentage of change with 

the values of 19.3% in the first month, 27.7% in the second 

month and 18.1% in the third month respectively. This 

indicated increase in plaque formation with maximum 

increase in the second month. 

 Comparisons of both groups in the second follow up 

period regarding the PI revealed statistically significant 

difference [(P=0.006), (P<0.001) and (P<0.001) in the first, 

second and third month respectively] as shown in figure 4. 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 4: Comparison between the test and control groups in the  

   second follow up period regarding Plaque Index (PI) 

 

In the second follow up period, the test group 

comparisons between the baseline, first, second and third 

month mean values revealed a statistically significant 

difference using the Friedman test (P<0.001). When each of 

the first, second and the third month mean values were 

compared to the group mean value after the washout period, 

statistically significant differences were revealed 

[(P=0.004), (P<0.001) and (P<0.001) respectively]. There 

was a decrease in the percentage of change with the values 

of 23.8% in the first month, 38.1% in the second month and 

38.1% in the third month respectively indicating an 

improvement in the gingival condition. 

In the control group, comparing the baseline, first, 

second and third month mean values using the Friedman test 

revealed a statistically significant difference (P<0.001). 

When each of the first, second and the third month mean 

values were compared to the group mean value after the 

washout period, statistically significant differences were 

revealed [(P<0.001) in each month respectively]. There was 

an increase in the percentage of change with the values of 

77.3% in the first month, 77.3% in the second month and 

68.2% in the third month respectively. This indicated 

deterioration of the gingival condition in the first and second 

month followed by slight improvement in the third month. 

Comparisons of groups regarding the GI revealed 

statistically significant differences in the second and third 

months only [(P=0.065), (P=0.001) and (P= 0.004) in the 

first, second and third months respectively] as shown in 

figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 5: Comparison between the test and control groups in the  

   second follow up period regarding Gingival Index (GI) 

 

In the second follow up period, the test group 

comparisons regarding the SBI revealed a statistically 

significant difference between the baseline, first, second and 

third month mean values using the Friedman test (P<0.001). 

When each of the first, second and the third month mean 

values were compared to the baseline value after the 

washout period, statistically significant differences were 

revealed [(P<0.001) in each month]. There was a decrease in 

the percentage of change with values of 67.5% in the first 

month, 80.0% in the second month and 85.0% in the third 

month respectively indicating marked improvement in the 

bleeding condition of the gingiva. 

In the control group, comparing the baseline, first, 

second and third month mean values using the Friedman test 

revealed no statistically significant difference (P=0.137). 

When each of the first, second and the third month mean 

values were compared to the baseline value after the 

washout period, no statistically significant differences were 

seen [(P=0.071), (P=0.088) and (P=0.513) in the first, 

second and third months respectively]. There was an 

increase in the percentage of change with the values of 

47.4% in the first month, 42.1% in the second month and 

15.8% in the third month respectively indicating 

deterioration in the bleeding condition of the gingiva except 

for the third month which showed slight improvement. 

Comparisons of groups regarding the SBI revealed 

statistically significant differences in the first, second and 

third months [(P=0.007), (P<0.001) and (P=0.003) 

respectively] as shown in figure 6. 
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Table 1 shows comparison between the third month of 

the first and second follow up period in the same group. In 

group 1, children used the Triclosan toothpaste in the first 

follow up period and after the crossover they shifted to use  

 
Table (1): Comparison between the 3rd months of the 1st and 2nd  

    follow up periods in the same group. 

  1st period 2nd  period 

  Baseline 3months Baseline 3months 

P
I 

Group 1   

Min. – Max. 0.30 – 2.0 0.0 – 2.0 0.50 – 1.30 0.0 – 1.70 

Mean ± SD 1.35 ± 0.54 0.84 ± 0.62 0.83 ± 0.25 0.98 ± 0.40 

Median 1.0 1.0 0.80 1.0 

% of 

Chg.(1) 
 ↓37.8  ↑18.1 

p    0.268 

% of 

Chg.(2) 
   ↑16.7 

Group 2   

Min. – Max. 0.50 – 2.0 0.30 – 2.50 0.50 – 2.0 0.0 – 1.0 

Mean ± SD 1.36 ± 0.45 1.06 ± 0.54 1.22 ± 0.40 0.45 ± 0.39 

Median 1.30 1.0 1.0 0.50 

% of 

Chg.(1) 
 ↓22.1  ↓63.1 

p    <0.001* 

% of 

Chg.(2) 
   ↓57.5 

G
I 

Group 1     

Min. – Max. 1.0 – 2.0 0.0 – 2.0 0.0 – 1.0 0.0 – 2.0 

Mean ± SD 1.64 ± 0.49 1.08 ± 0.64 0.88 ± 0.33 1.48 ± 0.59 

Median 2.0 1.0 1.0 2.0 

% of 

Chg.(1) 
 ↓34.1  ↑68.2 

p    0.008* 

% of 

Chg.(2) 
   ↑37.0 

Group 2     

Min. – Max. 1.0 – 2.0 1.0 – 2.0 0.0 – 2.0 0.0 – 2.0 

Mean ± SD 1.72 ± 0.46 1.60 ± 0.50 1.68 ± 0.48 1.04 ± 0.45 

Median 2.0 2.0 2.0 1.0 

% of 

Chg.(1) 
 ↓7.0  ↓38.1 

p    <0.001* 

% of 

Chg.(2) 
   ↓35.0 

S
B

I 

Group 1     

Min. – Max. 0.0 – 3.0 0.0 – 2.0 0.0 – 1.0 0.0 – 2.0 

Mean ± SD 1.52 ± 0.77 0.48 ± 0.71 0.76 ± 0.44 0.88 ± 0.83 

Median 2.0 0.0 1.0 1.0 

% of 

Chg.(1) 
 ↓68.4  ↑15.8 

p    0.032* 

% of 

Chg.(2) 
   ↑83.3 

Group 2     

Min. – Max. 0.0 – 3.0 0.0 – 2.0 0.0 – 3.0 0.0 – 1.0 

Mean ± SD 1.80 ± 0.87 0.78 ± 0.82 1.60 ± 0.76 0.24 ± 0.44 

Median 2.0 1.0 2.0 0.0 

% of 

Chg.(1) 
 ↓56.7  ↓85.0 

p    <0.001* 

% of 

Chg.(2) 
   ↓69.2 

% of Chg (1): % of change from base line to 3 months of each 

follow up period in the same group  

% of Chg (1): % of change from 3 months of the 1st follow up 

period to the 3 months of the 2nd follow up period  in the same 

group  

p: p value for Wilcoxon signed ranks test for comparing between 3 

months of the 1st follow up period and the 3 months of the 2nd 

follow up period  in the same group 

*: Statistically significant at p ≤ 0.05 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 6: Comparison between the test and control groups in the  

   second follow up period regarding Sulcular Bleeding  

   Index (SBI) 

 

the control toothpaste. Results showed significant 

differences regarding only the GI and SBI [(P=0.268), 

(P=0.008) and P=(0.032) for the PI, GI and SBI 

respectively]. The percentage of change from the third 

month of the first follow up period to the third month of the 

second one increased by 16.7%, 37.0% and 83.3% for the 

PI, GI and SBI respectively. 

 In group 2, children used the control toothpaste in the 

first follow up period and after the crossover they shifted to 

the Triclosan toothpaste. Results showed significant 

differences [(P=0.001) in the PI, GI and SBI respectively]. 

The percentage of change from the third month of the first 

follow up period to the third month of the second one 

decreased by 57.5%, 35.0% and 69.2% for the PI, GI and 

SBI respectively. 

 

DISCUSSION 
Since orthodontic treatment has been increasingly 

performed due to the social demands, the present study was 

planned to explore a new convenient method to prevent this 

potential problem, which is gingivitis during and after 

orthodontic treatment. This study aimed at evaluating the 

effect of 0.3% Triclosan toothpaste on gingivitis and plaque 

formation which appear after fixed orthodontic appliance 

construction. 

In the current study, a general trend of constant 

improvement in the Triclosan toothpaste users with 

statistically significant differences from the baseline 

throughout the follow up periods regarding the PI, GI and 

SBI. Similarly, the control group showed slight 

improvement in the plaque accumulation and gingivitis that 

did not reach significant levels. The improvement in the SBI 

was significant. This may be due to the fact that mechanical 

plaque removal also contributed to the better gingival 

condition. 

Regarding the PI, improvement was seen among the test 

toothpaste users in both the first and second follow up 

periods. However, some fluctuations were evident in both 

 periods. This may be attributed to the fact that participants 

experienced a sense of habituation and loss of interest in the 

strict oral hygiene regimen. Participants may have thought 

that they achieved their goal in maintaining good oral 
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hygiene after the marked improvement and appraisal by the 

examiner. After reinforcing oral hygiene instructions, 

participants were remotivated and showed improved 

compliance throughout the following months through 

assessment of the follow up chart. 

Similar fluctuations in the results were shown regarding 

the GI and SBI during the first follow up period. In the 

second follow up period, the GI and SBI showed a constant 

improvement in their gingivitis and plaque levels. This may 

be attributed to the fact that shifting to the test toothpaste 

and exposing them to the chemotherapeutic effect of 

Triclosan caused pronounced improvement in their oral 

condition. They probably would have benefited from their 

experience in the first follow up period during which they 

were under strict oral hygiene practices. 

Regarding the control toothpaste, the mean values of the 

PI, GI and SBI showed slight improvement in the plaque 

formation and gingival conditions in the first follow up 

period. The results showed slight fluctuation in the mean 

values of the GI. The mean values of the SBI showed 

marked improvement than PI and GI in the first follow up 

period. This indicated that although no therapeutic agent 

exits, mechanical plaque removal (brushing twice daily) 

under strict supervision improved the gingival condition 

especially bleeding gums. Brushing twice daily is 

considered the most common method of plaque control and 

has been recommended by the American Dental Association 

as a regimen for good oral hygiene (24). 

In the second follow up period, the results showed 

increase in the mean values of the PI, GI and SBI. The 

increase showed nearly the same pattern in the 3 indices; a 

marked increase in the first month followed by minimum 

improvement in the second and third months. This indicated 

deterioration in the oral hygiene and the gingival conditions 

following shifting from the test to the control toothpaste. 

Although the conditions improved in the third month, the 

differences between the test and control groups were 

statistically significant. Moreover, when comparing the third 

months of the first and the second follow up periods the 

Triclosan showed greater improvement in the oral hygiene, 

gingivitis and gingival bleeding conditions.  

The present results were confirmed in many literature 

reviews.  Reviews done by Davis et al in 2004 (25), 

Gunsolley in 2006 (26), and Blinkhorn et al in 2009 (27) 

concluded that Triclosan toothpaste reduces formation of 

supragingival plaque and incidence of gingivitis when 

compared to conventional fluoride toothpaste. 

 Similarly, the same results were proven by DeVizio in 

2008 (28) and by Singh et al in 2010 (29) in their six week 

clinical investigation. Singh et al concluded that the 

toothpaste containing 0.3% Triclosan, 2.0% PVM/MA 

copolymer and 0.243% sodium fluoride is efficacious in 

reducing gingivitis and supragingival plaque. They also 

provided evidence in their study that the this toothpaste 

provides a greater level of antiplaque and antigingivitis 

effect than does the toothpaste containing 0.454% stannous 

fluoride, sodium hexametaphosphate and zinc lactate. 

However, the study of He et al in 2013 (30) showed that 

not all patients display the same response to the toothpaste. 

In their study, they proved that patients already using 0.3% 

Triclosan toothpaste with residual gingivitis showed 

reduction in the gingival inflammation and bleeding when 

shifting to the 0.454% stannous fluoride toothpaste 

compared to those who continued using the 0.3% Triclosan 

toothpaste. 

On the other hand, Bhavesh et al in 2011 (34) found 

that both Triclosan and Chlorhexidine equally inhibited the 

colonization of Streptococcus mutans on the orthodontic 

components and thus the same incidence of plaque 

formation and gingivitis. 

 Although Chlorhexidine has significant effect on plaque 

formation and gingivitis, the use of this therapeutic agent is 

not advocated for long periods. The use of Triclosan seems 

to be more useful and safer in patients who are exposed to 

the risk of gingivitis for the periods needed during their  

orthodontic treatment. 

 

CONCLUSIONS 
1. Triclosan toothpaste proved to have marked antiplaque 

and antigingivitis effects. 

2. Triclosan toothpaste proved to counteract the gingivitis 

aggravated by the fixed orthodontic appliances in children at 

the age of puberty. 
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