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Abstract: Orthodontic appliances have always been a factor impeding oral hygiene maintenance, resulting in
plaque accumulation and enamel demineralization. But method of ligation as an additional factor has been
evaluated by very few.

New non-conventional ligation methods are available, which reduces the friction (eg.Slide modules),
but the amount of plaque accumulation with them is a concern. So, the aim of this study was to determine
changes in microbial flora and periodontal status with two different archwire ligation techniques-ie conventional
elastomeric modules and Slide™ (Leone Orthodontic Product).

METHOD: 10 Orthodontic patients were selected for this split-mouth study and two auxiliaries (elastomeric
rings and Slide modules) for ligating archwires were tested. Microbial and periodontal records were obtained
before bonding (T0), one day later (T1), and four weeks after bonding (T2). Paired t-test was applied to compare
the groups statistically.

RESULT: The slide modules were associated with a higher score for plaque, bonded bracket plaque index,
bleeding and greater number of microbial colonies than elastomeric modules (P<0.05). Whereas no significant
increase in gingival index and pocket depth was observed.

CONCLUSION: Slide modules favors plaque accumulation and it should be used cautiously in patients with
poor oral hygiene.

l. Introduction:

Fixed or removable orthodontic appliances impede the maintenance of oral hygiene, by creating new
retention areas, and ultimately resulting in plaque accumulation®?® “and bacterial colonization®®.

The combination of orthodontic therapy and poor oral hygiene can cause serious damage to the
periodontium®. Also, the plaque retention surrounding the orthodontic appliances leads to enamel
demineralization caused by organic acids produced by bacteria in the dental plaque, and resulting in caries’®.
So, measures to prevent / decrease the dental biofilm accumulation must be implemented to minimize the risk
for periodontal diseases in orthodontic patients.

More microorganisms were found in patients with elastomeric rings than in those with stainless steel
ligature ties®; therefore, the orthodontic ligation technique was considered as an additional factor for biofilm
accumulation.®®

Newer ligation methods have been introduced to reduce the friction between archwires and bracket
slots. Significant reduction in friction has been reported for nonconventional elastomeric ligatures on
conventional brackets e.g. Slide modules*®*. This system offers advantages in controlling friction, while
increasing patient comfort and potentially reducing treatment time®.

So the amount of plaque accumulation with these modules was a concern and, hence the aim of this
study was to determine changes in microbial flora and periodontal status with the two different archwire ligation
techniques-i.e. the conventional elastomeric modules (rings) and the nonconventional elastomeric
ligatures/modules (i.e. Slide™, Leone Orthodontic Products).

1. Materials And Methods:

A total of 10 patients scheduled for fixed orthodontic treatment were randomly selected for this split-
mouth study in the age range of 15-25 years. Informed consent was obtained from all the subjects. All patients
were in the permanent dentition, free of dental plaque, and with no signs of gingival inflammation before
starting the study.

Patients who had taken antibiotics in the last 3 month period , poor oral hygiene, systemic diseases,
pregnant women’s, prior periodontal treatment in the last 3 month period were excluded from this study.

The patients were given exclusively professional guidance on oral hygiene & Bass technique for
brushing the teeth. During the 1 month study, these subjects were given no additional information about oral
hygiene; and were asked to be refrain from any other oral hygiene products for the duration of the trial.

At baseline, before orthodontic appliance placement, biofilm samples were collected from the labial
surfaces of the maxillary second premolars and the mandibular lateral incisors (4 samples per patient).The
clinical parameters recorded included Gingival index(GI)*? ,Gingival sulcus bleeding index**,Probing depth(PD)
measured by a Williams periodontal probe and the Bonded bracket plaque index(BBPI1)*.
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After the clinical examinations, the patients received fixed orthodontic appliances. Standard metal
brackets (0.022™° MBT Prescription) were used in all patients, and 0.014™" Nitinol archwire was engaged in the
appliance immediately after bonding for initial aligning and leveling.

In all patients, conventional elastomeric rings were used in maxilla and mandible for ligation on one
side of the dental arch midline, with Slide™ modules (Leone orthodontic Product) on the opposite side (figures
1 and 2). Each patient’s side receiving slide modules was randomly decided; so minimizing the individual
preference of tooth brushing side.

Microbial and periodontal records were obtained before bonding (T0), one day after bonding (T1), and
four weeks after bonding (T2).

Clinical parameters were recorded in 6 sites (mesiobuccal, buccal, distobuccal, mesiolingual, lingual,
and distolingual) of all teeth (figure 3), except the molars. Only 1 professional, blinded to the groups, made all
clinical parameter evaluations when the biofilm samples were collected.

For the collection of biofilm, the areas were isolated with sterile cotton rolls to prevent contamination
by saliva. The elastomeric rings and Slide modules were removed and the plaque accumulation on it was
transferred to the Blood agar plates. The samples were cultivated and analyzed by the same examiner in the
Department of Clinical Microbiology. The plates were incubated in the incubation chamber for 24 hours and
then the microbial colonies were examined for conformation regarding its type.

Statistical Analysis:

The mean and standard deviations of the gingival index, Gingival sulcus bleeding index, Probing Depth
and BBPI values were calculated for both groups.
Paired t-test was applied to compare all parameters of the groups statistically.

To determine the longitudinal changes that occurred in the periodontal status, Gl, gingival sulcus
bleeding index, BBPI, and PD values of both groups were pooled.
A P value of 0.05 was considered significant.

TABLE:1
T0 Tl T2
SLIDE ELASTOMER SLIDE ELASTOMER SLIDE ELASTOMER
ME | SD | ME | SD P ME | SD | ME | SD P ME | SD | ME | SD | P
AN AN AN AN AN AN

Gingival 0.33 | 040 | 0.34 | 0.46 NS 0.30 | 0.50 | 0.36 0.45 NS 1.0 0.66 | 0.60 | 0.58 NS
index

Bonded 0.17 | 0.20 | 0.15 | 0.23 NS 050 | 051 | 031 0.42 NS 11 0.75 | 0.70 | 0.45 i
bracket
laque
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140 | 0.36 | 1.40 | 0.38 NS 142 | 038 | 1.38 | 040 NS | 145 | 041 | 142 | 045 | NS
epth

f

Ging.sul | 032 | 048 | 035 | 0.46 NS 0.50 | 0.46 | 0.48 0.51 NS 098 | 061 | 059 | 0.63 | **
Cus

bleeding
index

NS indicates nonsignificant. And ** P < 0.01, *** P<0.001.

I11.  Results:
Gingival Index (Gl):-
No significant difference was found at any time point between the Gl values of the groups (Table 1). A
statistically significant increase in the GI was determined between TO and T2 (P <0 .01).

Bonded bracket plaque index (BBPI):-
Significant difference was found between the BBPI values of the groups at T2 (Table 1). A statistically
significant increase in BBPI values was determined between TO-T1 and TO-T2 (P <0 .001) (figure 4 and 5).

Pocket depth (PD):-
No significant difference was found at any time point between the PD values of the groups (Table
1).No statistically significant difference in PD values was determined between TO-T1 and TO-T2.
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Bleeding on probing (BOP):-

In TO and T1, the number of teeth that exhibited BOP was quite similar for both groups. However, in
T2, significantly more teeth exhibited bleeding in the slide module group (Table 1), and results were statistically
significant (figure 6 and 7).

Amount of microbial colonization :--
The amount of bacterial colonies was almost similar at the baseline. But the microbial colonies count
was higher in the Slide module group compared to elastomeric group at T2.

IV.  Discussion:

There is a clear demonstration in the literature that fixed orthodontic appliances increase plaque
accumulation, bacterial colonization, and resultant enamel decalcification®®**.

But, the role of ligation materials has only been evaluated in a few studies

Our methodology of cross-arch study for microbiologic evaluation and periodontal status, of teeth with
elastomeric rings and slide module comparison, was a condition to reduce individual variations and intragroup
differences.

In our study, upper second pre-molars were selected as donor site because posterior teeth are more
prone for plaque accumulation and lateral incisor because they are more prone to plaque and white spot lesions.

Bacterial sampling was performed before bonding (T0), one day later (T1),and four weeks after
bonding (T2).The third occasion (T2) was performed four weeks after bonding, which is equivalent to the
average duration between orthodontic appointments.

Forsberg et al® evaluated microbial colonization of 12 patients treated by fixed orthodontic appliances
and reported that the lateral incisor attached to the archwire with an elastomeric ring exhibited a greater number
of microorganisms in the plaque than teeth ligated with steel wire.

Whereas, Sukontapatipark et al*’ using scanning electron microscopy reported that the method of
ligation did not appear to influence the bacterial morphotypes on either composite or enamel surfaces. But in
this study, the archwire was not ligated as the study had only one bonded tooth per quadrant.

But the amount of plaque accumulation and periodontal status with non-conventional modules, ie
Slide,is also a concern.

Our study revealed that teeth ligated with Slide modules exhibited more amount of plaque than teeth
ligated with elastomeric rings (figure 4 and 5), and so were the bacterial colonies which were confirmed by
microbial studies.

In our study, although the Gingival Index(Gl) was more in slide group, but was not statistically
significant, when compared among groups. Whereas, it revealed a significant increase in Gl value between TO
and T2, but the final GI values were still within the boundaries of mild inflammation.

BBPI values of bonded teeth increased significantly between the groups and between TO-T1 and TO-
T2.The increase is in agreement with the results of some studies that suggest of change in plague volume with
change in method of ligation®*"*® (figure 4 and 5). In our study, the slide modules morphology and the tube-like
effect created by the modules may have favored more plaque accumulation around the brackets, than
conventional elastomeric rings. Also it was seen that the BBPI scores were higher in posterior teeth than in
anterior.

In the present study, no significant difference in Pocket Depths of bonded teeth was determined. Huser
et al® also reported that probing depth remained within normal values when method of ligation was changed.

In our study, significant differences in bleeding scores were detected. Teeth ligated with elastomeric
rings exhibited less bleeding than teeth ligated with slide modules (figure 6 and 7). One feasible explanation is
that bleeding may be induced by the quality and the quantity of plaque around slide modules; which favoured
more plaque accumulation. The differences in surface characteristics / shape of slide modules may also be a
factor.

3,517

V. Conclusion

o Teeth ligated with slide modules exhibited a greater amount of plaque and microbial colonies than teeth
ligated with conventional elastomeric modules.

o Significant retention of plaque by Slide modules altered the Bonded Bracket Plaque Index and Gingival
sulcus bleeding index.

o Therefore, the use of slide modules is not recommended in patients with poor oral hygiene, and periodontally
compromised patient’s.

o Also as more plague accumulation was seen in posteriors than in the anterior teeth; the use of Slide should be
avoided in posteriors and patients should be continuously reinforced for oral hygiene maintenance.
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FIGURES:--
Fig 1:-after bonding conventional module side
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Fig 2:-after bonding with slide modules
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Fig.6-lesser bleeding on probing on conventional module side
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