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Abstract

Introduction: the purpose of an orthodontic treat-

ment is the achievement of an ideal occlusion

through the displacement of the teeth in the bone

structure. The presence of bacterial plaque can af-

fect the outcome, and is a possible damage to the

periodontal tissues. The aim of this work is to check

the time evolution of the plaque of both self-ligating

and conventional edgewise orthodontic multibrack-

ets appliances and verify the use of an orthodontic

Diary as a motivational aid to improve the mainte-

nance of a good level of oral hygiene at home.

Materials and methods: 30 patients with fixed or-

thodontic appliances (Damon 3 system, MBT sys-

tem) were examined; of these 24 completed the

study. The test performed examined in each patient

5 dental elements: of these 3 bonded with bracket,

as study sites, and 2 without brackets, used as

control sites. At the control appointments, at time

t0, t1, t2, the presence of evident bacterial plaque

layer was evaluated in order to determine in which

way the presence of plaque is due to the type of

bracket and to the type of orthodontic arch in the

two different orthodontic appliances. The data

have been analyzed with descriptive statistics.

Results: a statistical significant difference was ev-

ident only for the reduction of the number of sub-

jects positive to the presence of plaque after the

use of the motivational tool. No statistical signifi-

cant difference was evident between the two differ-

ent appliances.

Discussion: the presence of plaque is evident in

both the appliances but with greater deposit deep-

er in the slot of the self-ligating orthodontic brack-

ets. The use of the orthodontic diary contributes to

increase the patient compliance.

KEY WORDS: orthodontics, oral hygiene, self-ligating

brackets.

Introduction

Many studies have evaluated the effects of fixed ortho-

dontic appliances on the oral bacterial flora and the re-

sulting periodontal status (1, 2); however, only a few

have evaluated the tying system as an additional fac-

tor (3, 4). Conventionally, to connect the orthodontic

arch to the bracket, 3 different methods can be used:

steel metallic ligatures, elastomeric ligatures and lock-

ing systems of the slot, in the case of self-ligating

brackets (5-7).

Based on an evaluation of the effects of the orthodontic

treatments, all these methods show advantages and

disadvantages, but, about the retention of the bacteri-

al biofilm, the literature suggests that the elastic liga-

tures should increase the retention of the biofilm to a

greater extent than the two other methods. In fact, it is

recommended to avoid the use of elastic ligatures in

patients with poor oral hygiene, to avoid the risk of in-

creased susceptibility to caries and gingivitis (1, 8, 9).

It is imperative, therefore, that the orthodontic patient

must be constantly taken in care, during therapy, with

appropriate instruction and motivation. The dental hy-

gienist suggests methods and tools, usually with the

formulation and implementation of individual protocols

(10-12).

One of the most frequent problems is the finding of

lack of commitment of the patient to the prescribed

procedures for the maintenance of oral hygiene. It is

always necessary to emphasize to patients the bene-

fits of a good oral maintenance for not prolong treat-

ment times and to not suffer of caries or periodontal

damage. It is therefore useful to use every motivation-

al aid such as the use of an orthodontic diary, where

the patient can find all useful information on the man-

agement of dental hygiene at home and important

notes on the orthodontic therapy and on oral hygiene

practices in the orthodontic patient (13).

The aim of this work was therefore to assess the level

of oral hygiene maintaining in patients wearing ortho-

dontic appliances, both conventional and self ligating,
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plorer “probe CP15” was used (Figs. 2, 3) for the col-

lection of the plaque, for the probing and for the evalu-

ation of the bleeding.

resorting to a motivational journal of orthodontics. It

has been therefore evaluated the reduction of the pres-

ence of plaque and dental calculus on the buccal sur-

face and inside the slot of the orthodontic brackets,

and the presence of bleeding before and after use of

the aid in motivation.

Materials and methods

Thirty patients were selected among the patients treated

at the Unit of Orthodontics, Department of Oral and Max-

illo Facial Sciences of “Sapienza” University of Rome, 17

of which were bonded with conventional orthodontic ap-

pliances, and 13 with self-ligating appliances.

Criteria for inclusion in the sample of the study were

age, between 12 and 16 years, dental relationship, as

molar right and left first class, the presence of ortho-

dontic appliance in both jaws, positioned in a range of

time between 6 and 12 weeks before the date of the

first observation, the absence of previous orthodontic

treatment with fixed or removable appliances and the

absence of systemic diseases and syndromes.

Therefore exclusion criteria have been: patient not en-

tering for age and occlusal characteristics in the inclu-

sion criteria, the presence of systemic or syndromic ill-

nesses and orthodontic therapies started by a period

superior to how much previously stated.

Dental elements 1.1, 1.6, 2.6, 3.6 and 4.6 have been the

subject of observation. Data were collected on the pres-

ence of plaque and dental calculus on the buccal surface

of the teeth, considered in the gingival point of the teeth-

bracket interface, and inside the slot (Fig. 1), adopting an

evaluation graded in: 0, no deposit, and 1, presence of

deposit; the possible presence of bleeding has been

evaluated with the BOP, bleeding on probing index.

The presence of deposits, even on only one of the five

dental elements taken into consideration, has been

considered as equal to 1, while only the condition of

complete absence of deposits on all the elements con-

sidered entailed a score of 0. For this purpose an ex-

Figure 1 - The presence of bacterial plaque is evident in-

side the slot and on the buccal surface of the 1.1 tooth. The

2.1 tooth has been cleaned with an air flow device.

Figure 3 - Presence of bacterial plaque on the archwire in

the areas corresponding with the self-ligating closure device.

Figure 2 - Probe used for checking the presence of plaque.
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In order to evaluate the evolution during the time of the

presence of plaque the test was repeated at three dif-

ferent times: T0, T1, T2.

- T0 (start of test) examination of the five elements

during the first observation, at a distance of 6-12

weeks after bonding session. At this time the pa-

tients were all subjected to professional oral hygiene

and were instructed to maintain hygiene at home.

- T1 (after 30 days): monitoring and recording of se-

lected indices without removing the orthodontic

archwires, repetition of the oral hygiene instruction

but not of the professional oral hygiene and deliv-

ery of orthodontic diary (Fig. 4).

- T2 (after 60 days): tracking and recording of select-

ed indices. In addition to the checks carried out at

T0 and T1, removing of the orthodontic arches and

recording the presence of plaque and dental calcu-

lus on the archwire and inside the slot.

Of the initial group of patients, only 24 subjects com-

pleted the planned controls selected for the study, with

a result of a final sample of 24 patients, of whom 16

with conventional appliances and 8 with self ligating

appliances (mean age 13,6 ±1, 14F, 10M) (Fig. 5).

All observations concerning the presence of plaque and

calculus were performed by two experienced operators,

and in 5 patients, randomly selected among the group,

the measurements were repeated by both operators,

then applying the formula of Dhalberg for the evaluation

of the method error, with a not significant result.
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The collected data were then subjected to descriptive

statistical analysis, mean and SD for the characteristic

of the sample, and percentage of patients positive or

negative to the check of dental plaque presence for

each time of control, while the possible presence of dif-

ferences between before and after the use of the ortho-

dontic diary was performed with the Wilcoxon test.

Results

The results obtained are summarized in Table 1.

In a first observation, recorded before the placement of

the brackets, 6 of 15 patients were observed with the

presence of plaque on the buccal surface. These data

were only recorded as usual in the patient’s monitoring

in the orthodontic Unit but were not included in the

study. After proper oral hygiene instructions, given uni-

formly to all patients, at time T0 was possible to find

only the occasional occurrence of dawn matter, but not

presence of bacterial plaque.

Observations at time T1 were performed without remov-

ing the archwire and, among patients with self-ligating

brackets, 4 of 8 were found to have, in the vestibular ar-

eas, the presence of plaque, whereas in patients treat-

ed with conventional brackets was found the presence

of buccal plaque layer in 13 of 16 patients.

At time T2 the control of the parameters proceeded, al-

so removing the orthodontic arches, and the observa-

tion of the presence of any deposits both on the arch-

es and in the slot was added. It was found that only 1

of the patients, treated with self-ligating brackets, pre-

sented material, plaque or dental calculus in the

vestibular areas, probably thanks to the morphology

and reduced size of the brackets, but showed, vice ver-

sa, in all of them, the presence of plaque and dental

calculus internal to the slot, and this is probably due to

the inability of the patient to clean inside these spaces,

closed by the locking system doors.

The obtained data regarding conventional brackets re-

sulted opposites: the presence of plaque buccally was

found in 9 of 16 patients, whereas the slots presented

without deposits, with the exception of the presence, in

2 of 16 patients, of limited quantity dawn matter.

The differences between the observations carried out

during checks at time T1, before use of orthodontic jour-

nal, and the time T2, following the instructions for the

correct compilation and use of orthodontic journal, show

statistically significant differences for the values of pres-

ence of plaque, for p<0.016 for both groups (Tab. 1).

Figure 4 - The orthodontic diary.

Figure 5 - Age/gender distribution of the population.

Table 1 - Subjects positive to the presence of plaque:

percentages and statistical significance.

Pres. bonding 30 days 60 days Wilcoxon t.

of plaque

T0 T1 T2

0 24 7 14

1 0 17 10

0% 81,25% 56,25% P<0.016

males

42%

females

58%

mean 13,6

median 13,6

sd 01,0
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It was not possible to assess the difference separate-

ly for the two treatment groups because the size of the

two samples resulted to be too small. The presence of

plaque on the buccal surface of patients bonded with

conventional brackets was however correlated with

the presence of an increase bleeding of probing in

these patients.

Discussion

In recent decades, the number of orthodontic treat-

ments have increased consistently, as many patients

recur to these therapies in order to improve the aes-

thetic appearance, while only a minority requires this

type of treatment for health reasons (5-7, 14). Current

progress in the field of orthodontics have made it pos-

sible to add to the traditional orthodontic approach the

self-ligating appliances, that have the unquestionable

advantage to reduce the friction between this system

composed of archwire, bracket and ligature (14, 15).

In order to try to overcome the limitations imposed by

the frictional forces, industrial research has turned its

attention to the interaction archwires – slots in pres-

ence of tied ligatures; these ligatures could be a brake

for orthodontic movements. The result of these re-

searches have been followed by the introduction on

the market of new products: low friction conventional

ligatures and self-ligating brackets. In this type of

brackets reduced friction is often cited as a primary ad-

vantage compared to conventional brackets (2).

The reduction of friction in self-ligating brackets should

be able to produce a more continuous and physiologi-

cal tooth movement, ideally without exceeding, in the

levels of exerted force, the capillary pressure, with the

final effect of a reduction of the treatment time, de-

crease chair time, better infection control, less patient

discomfort and better oral hygiene (2, 14). In fact, with-

out an accurate prevention program, before, during

and after orthodontic treatment, the likelihood of devel-

oping caries increases, also in relation to the lenght of

the orthodontic treatment (6, 9).

The reduction of macroscopically evident plaque de-

posit in the sample analyzed during the observational

period, before and after the administration of hygiene

instructions and use of the orthodontic diary, also if the

sample size was small, enhance the need of a self con-

trol of the compliance. The proper control of the oral hy-

giene is so demonstrated to be a consequence of the

personal involvement and empowerment of the patient.

We can consider that it is therefore essential to estab-

lish an individualized prevention program that includes

a phase of education and motivation of the patient and

a timetabled control plan, according to the needs of the

patient, asking for a greater commitment to oral hy-

giene procedures.

The composition of the bacterial flora, indeed, is affect-

ed by the application of orthodontic appliances and the

incidence of periodontitis increases with time (9, 16, 17).

The reason for this study was to find information on the

accumulation of bacterial plaque in patients with ortho-

dontic brackets of conventional and self-ligating type,

both outside and inside the slots. From the analysis

made on the results obtained it has been shown, in

agreement with what has already been highlighted in

the literature, that brackets with conventional ligatures

make difficult the maintenance of a good oral hygiene,

resulting in an accumulation of plaque and in a signifi-

cantly increased risk of decalcification of the enamel,

while the self-ligating brackets, instead, allow an effec-

tive cleaning of the buccal surface, because of the re-

duced dimensions of the brackets and less need of

auxiliary devices, and a great respect of the periodon-

tal tissues, evident in a low value of BCI (bracket com-

fort index) (2).

Conversely, in the results of our study, even if on a

small study sample, it is clear that the closed locking

system for the slot does not allow to properly maintain

them free from deposits; therefore remains to verify

what impact would have the presence of deposits, es-

pecially if hard, with the expected decrease in friction.

The presence of plaque and calculus could then can-

cel the possible advantages of friction reduction, spe-

cially searched in the use of self ligating systems; in

this case the hygiene vigilance could comprehend a

maintenance protocols with systematic removal of

archwire and cleaning of the slot at each periodical

control.

The need of a complete engagement of the archwire in

the slot, in the final phases of treatment, together with

the friction free sliding movement typical of the self lig-

ating appliance, require the maximum of compliance

from the patient in the constant application of the in-

structions of plaque removal. Both the orthodontist and

the hygienist must strength the motivation capability in

this direction.

The use of methods of motivation, education and veri-

fication by means of oral hygiene aids delivered to the

patient, as the tested orthodontic diary, allows you to

keep the attention of the patient focused on the oral hy-

giene, limiting significantly the formation of plaque and

then conditioning the success of orthodontic treatment.

The results of the study show an efficient empowerment

effect using a recording tool able to make an enhance-

ment of correct behavior. It seems also that the main-

teinance protocols must be differentiated according to

the different kind of orthodontic appliance, because of

the different spatial position of the plaque deposit.
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