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Abstract

Self ligation orthodontics is becoming more popular recently because of the ease of ligation. The study aims to assess the efficien-
cy of self ligating brackets compared to the conventional brackets during the initial alignment stage. Study models of 20 patients
who had undergone orthodontic treatment with Damon self ligating system and conventional ligating system were included in the
study. The study models were assessed for anterior arch alignment, extraction space closure and changes in intercanine widths at
pre-operative stage and after 20 weeks of treatment T0, T1 ( 10 weeks), T2 ( 20 weeks). All the data about the above parameters
was collected , tabulated and subjected to statistical analysis. Two-sample t-test for assessing the difference between pre- and post-
treatment values among the groups were performed. A chi-square test was done to find the association between the gender and the
type of ligation. There was no significant difference in the rate of alignment between the two groups at the end of 20 weeks (man-
dibular arch, P=0.62 & maxillary arch, P=0.78). No significant difference in the extraction space closure (mandibular arch, TO-T2.
P=0.76, maxillary arch T0-T2, P=0.39). Mandibular intercanine width increased from T0-T2, 1.83 and 2.69mm in SL and CL
groups respectively. Chi-square association between gender and types of bracket used was found not to be statistically significant
(p>0.05) . The SL brackets wete not very effective compared to CL brackets in anterior alignment or extraction space closure dur-
ing the first 20 weeks of treatment. We can conclude that the type of ligation alone does not influence the efficiency of treatment.
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Introduction friction in SL brackets compared with conventionally ligated (CL)
brackets have been coupled with small-diameter wires in well-
Orthodontics has been continually evolving since its time of in- aligned arches with no tip and torque [4-8]. In-vifro studies are

ception. There have been innumerable modifications in the brack- limited because they cannot comprehensively simulate a clinical

et design as well. The quest to improve the treatment efficiency scenario. Many variables can influence the quantity of friction

has culminated in many modern edgewise appliances. Recently, generated during a fixed appliance system. These include archwire
the promotion of self-ligating (SL) brackets has stimulated much

controversy. Advocates claim that low-friction SL brackets along

and bracket composition [7-9], bracket slot dimension and design,
archwire dimension [10], bracket slot dimension and design, de-
with light forces enhance the rate of tooth movement and reduc- flection of the archwire [10, 11], interbracket distance, deflection
of the archwire [10, 11], and biologic factors like saliva and pet-
turbations [12]. Therefore, it is doubtful whether the use of SL

brackets has clinical benefits such as decreased resistance to slid-

es treatment time. Other advantages include decreased appoint-
ment times, improved oral hygiene, increased patient acceptance,

and superior treatment results [1, 2]. h ) )
ing, faster tooth movement, and increased treatment efficiency.

Most claims of SL brackets have been extrapolated from in-vitro

studies. A recent systematic review highlighted the limitations of Several in-vivo studies have compared the efficiency of SL and CL

in-vitro studies [3]. In patticular, studies that demonstrate reduced brackets during various stages of treatment with conflicting re-
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sults. These studies analysed treatment efficiency in terms of total
treatment time, number of appointments, and tooth movement
during initial alignment and active space closure. Eatly retrospec-
tive studies reported up to 6 months’ reduction in total treatment
time and fewer appointments with SL brackets |2, 13]. Other well-
designed retrospective and prospective studies reported no sig-
nificant differences during initial alighment or active space closure
with vatious SL and CL brackets [14-17].

Miles et al., [14, 16, 17] and Miles [17] postulated that SL brack-
ets might provide a measurable benefit in extraction patients.
Additionally, Scott et al., [18] suggested that SL brackets might
encourage passive space closure during initial alignment. There
is a relative lack of evidence that compares the efficiency of SL
and CL brackets in extraction patients because most studies have
investigated mixed samples. Only 2 clinical trials have compared
SL and CL brackets solely in extraction patients 15, 17, 18]. This
could reduce the overall treatment time. Furthermore, this might
minimize the detrimental effects of active force application such
as root resorption.

This study was aimed to evaluate the alignment efficiency of Self
Ligation and Conventional Ligation brackets.

Materials and Methodology

The data for this study was retrieved from patient records re-
ported from Saveetha Dental College, Chennai. Study models of
9 patients who were treated with Self Ligating brackets and 11
patients with conventional brackets were selected for this study.
The patients for this study were all treated by a qualified Post
Graduate student.

Patient records were included with the following inclusion criteria:

1. First Premolar extraction cases.

2. Patients in the age group of 14-25.

3. Intra-oral photos and study models available at pretreatment
(T0). at 10 weeks (T1) and 20 weeks (T2) postbonding,

4. Self ligating group treated with Damon Q brackets and Con-
ventional brackets with MBT (3M Unitek).

5. The patients were reviewed every 5 weeks once.

6. The same wire sequence was followed in both the groups.

20 patients (12 females, 8 males) fulfilled the inclusion criteria.
The pre-treatment characteristics were recorded including the Pa-
tients’ age, sex, mandibular and maxillary crowding, irregularity
index, extraction space and inter-canine width.

All study models were evaluated by using Little’s irregularity in-
dex [15, 18, 19] to quantify the alignment of the 6 anterior teeth.
Crowding was calculated as the difference between the sum of
tooth widths and arch circumference taken from the line of best
fit, through the contact points mesial to the first molars, on a
photocopy of the patient’s occlusal archform. Extraction space
was measured from the closest points on the adjacent teeth before
extraction. Intercanine width was measured from the cusp tip of
the canines. The study models were measured with electronic cali-
pers with sharpened tips that were accurate to 0.01 mm. All model
measurements were made by the primary researcher (E.O.).

The difference in irregularity scores was used to determine the
sample size. Based on a previous study, at a power of 80% and
a level of significance of 0.05, would require a minimum of 10
patients per treatment group. In the final sample of 20 patients,
18 arches were treated with SL. brackets and 22 arches with CL.
brackets.

Two-sample 7 tests were performed at TO, T1, and T2 to com-
pare the bracket groups for irregularity scores, residual extraction
space and intercanine widths. Also, logistic regression was used
to determine if there was a difference between the SL and CL
bracket groups.

Results and Discussion

Two-sample t-test for assessing the difference between pre- and
post- treatment values among the groups were performed. A chi-
square test was done to find the association between the gender
and the type of ligation.

Among 20 samples, 60% were females and 40% were males [Fig-
ure 1]. And among these, 55% used conventional ligation brackets
and 45% used self-ligating brackets [Figure 2].

Chi-square test was performed to associate between gender and
type of brackets used and was found to be not significant (p>0.05)
[Figure 3]. Conventional brackets were more commonly preferred
by females; the association was not statistically significant.

Twenty patients (12 females and 8 males) fulfilled the inclusion
criteria. A total of 40 arches, 18 treated with SL. brackets and 22
treated with CL brackets.

The mean irregularity index decreased in both groups over time
(Table 1). During the first 10 weeks of treatment, both groups

Figure 1. Pie chart depicting the gender distribution of study population. 60% were females and 40% were males.
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Figure 2. Pie Chart depicting frequency distribution of the type of bracket among the subjects. 55% of study population
conventional ligating brackets were used and 45% self ligating brackets.

Frequency distribution

Figure 3. Bar graph showing the association between gender and the type of brackets used. The X axis shows the gender
distribution and the Y axis shows the percentage of subjects using SL and CL brackets. Association between gender and
type of brackets was done using chi square test and was found to be not significant. Chi square value - p value=0.7 (p>0.05
statistically not significant).Conventional ligation brackets were more commonly preferred by females but the association
was not statistically significant.

g
2

40.0%-

200%]

Percentage of Subjects with SL and CL

Gender

Brackets
Self Ligating
Conventional Ligating

Table 1. Descriptive statistics for the irregularity index and mean extraction space (2-sample t test). It was inferred that the
mean irregularity index decreased in both groups over time. During the first 10 weeks of treatment, both groups had greater
decrease in irregularity as compared to subsequent 10 weeks, but between the groups it was not statistically significant

(p>0.05).
MANDIBULAR ARCH MAXILLARY ARCH
SL mean (SD) | CL mean (SD) | P Value | SL mean (SD) | CL mean (SD) | P Value
Irregularity index, TO 10.75 (4.72) 11.45 (5.26) 0.39 11.64 (5.55) 11.96 (7.2) 0.73
Mean extraction space, T0 7.26 (0.75) 7.38 (0.96) 0.78 7.59 (1.92) 7.97 (1.17) 0.65
Irregularity index, T'1 3.79 (3.63) 3.94 (2.87) 0.74 5.36 (3.72) 5.52 (4.46) 0.79
Mean extraction space, T'1 5.08 (1.43) 4.89 (1.56) 0.31 5.41 (1.74) 5.12 (1.73) 0.34
Irregularity index, T2 2.37 (1.86) 2.26 (1.72) 0.57 4.14 (2.69) 4.04 (2.59) 0.76
Mean extraction space, T2 3.86 (1.78 3.93 (1.65) 0.95 4.20 (2.13) 3.94 (1.76) 0.47

had greater decrease in irregularity as compared to subsequent
10 weeks. Also, there was no statistically significant difference be-
tween the treatment groups at T'1 or T2,

For extraction space closure, the residual extraction spaces were
measured. The mean values are given in table 1. There is no sig-
nificant difference.

The mean changes in arch dimension from T0 to T2 were cal-
culated for each arch (Table 2). There was no statistical signifi-
cant difference between the groups (p>0.05). The changes were
greater in mandibular and maxillary intercanine widths. Mandibu-
lar intercanine width was observed to increase from TO to T2:

1.83 and 2.69 mm in the SL and CL groups, respectively. Maxillary
intercanine width was observed to increase from TO to T2: 2.64
and 3.19 mm in the SL and CL groups, respectively.

Studies have demonstrated that SL brackets generate significantly
lower levels of in-vitro friction than do CL brackets [4, 15, 18, 19].
This has led to increased promotion of SL brackets on the specu-
lation that decreased friction leads to improved clinical efficiency.
However, this study agrees with the growing body of evidence
that there is no statistically significant difference in treatment ef-
ficiency between SL and CL brackets during initial alignment. Our
study demonstrated that Damon 3MX SL brackets were no more
efficient than Victory Series and Mini-Diamond CL brackets in
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Table 2. Mean changes in intercanine width (T0-T2) in millimeters (2-sample t test). The mean changes in arch dimension
from TO to T2 were calculated for each arch. It was observed that there was no statistical significant difference between the
two groups in the maxillary and mandibular arches.

MANDIBULAR ARCH MAXILLARY ARCH
SL mean (SD) | CL mean (SD) | P Value | SL mean (SD) | CL mean (SD) | P Value
Intercanine width 1.83 (1.68) 2.69 (2.58) 0.31 2.64 (2.38) 3.19 (4.05) 0.63

anterior alignment or passive extraction space closutre during the
first 20 weeks of orthodontic treatment.

Previous clinical studies by Eberting et al., 2] and Harradine [13],
reported decreased total treatment time and fewer appointments
for patients treated with Damon SL brackets. However, these ret-
rospective studies were both potentially subject to bias. The effect
of confounding factors might have been considerable because the
selection criteria were not well detailed, the pretreatment charac-
teristics of the sample were not tested for equivalence, (2) and
clinical variables such as archwire sequences were different in
each bracket group.

Subsequent well-designed retrospective and prospective clinical
studies reported no significant differences in treatment efficiency
between SL and CL brackets during initial alignment [14-17] and
active space closure [16, 17]. Majority of these studies evaluated
the alignment efficiency of the mandibular anterior arch as ro-
tations, irregularity, and small interbracket distances are typically
encountered in this region.

We used the same initial archwire sequence as that of Scott et
al, which included 0.014-in and 0.014 x 0.025-in copper-nickel-
titanium archwires in the Damon archform. The SL group of
Pandis et al [15] also used the same sequence. Similar changes
in arch dimensions were observed in all patients with these arch-
wires regardless of the bracket type used. Therefore, the dimen-
sional changes can be attributed to the Damon archform. Mean
mandibular intercanine width increased, mandibular intermolar
widths decreased, and arch depths decreased. Mandibular interca-
nine width increased by averages of 1.83 and 2.69 mm in the SL
and CL groups, respectively. Scott et al reported similar increases
of 2.38 and 2.47 mm in SL and CL groups, respectively.

Mean maxillary intercanine width increased by 2.83 and 3.4 mm
in the SL and CL groups, respectively. The increase in maxillary
intermolar width in both bracket groups were insignificant. In-
terestingly, maxillary and mandibular intercanine width increased
despite the extractions. This might be due to the distal movement
of the canines into the extraction spaces. These findings discredit
previous suggestions that premolar extractions inevitably cause
“shrinking” of the dental arch, increased buccal corridors, and
damage to smile esthetics [15, 20]. Furthermore, studies have
shown that buccal corridors do not influence smile esthetics |15,
20, 21].

The results from this study concur with previous studies that
found no difference in the alignment of mandibular teeth in ex-
traction patients with severe irregularity. The mean irregularity
scores in the study of Scott et al were 12.44 mm in the CL group
and 11.23 mm in the SL group. Similarly, the patients we investi-
gated had severe irregularity scores. Pandis et al investigated mod-

erate and severe irregularity. They reported no significant differ-
ence in subjects with severe irregularity scores greater than five.
Interestingly, they found that patients with moderate irregularity,
with irregularity scores between 2 and 5, were 2.7 times more
likely to align faster in the SL bracket treatment group. Different
archwire sequences were used in each bracket group in the study
of Pandis et al [18]; this might have been a confounding factor
contributing to the hazard ratio [22-30].

Conclusion

Within the limitations of the study it can be concluded that both
self ligation and conventional ligation were equally effective in
alignment of lower anterior teeth. Rate of decrowding was more
with conventional brackets but not significant statistically and
conventional brackets are more popular among females.
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