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Abstract
Introduction: Self-ligating brackets (SLBs) are considered to have several advantages over conventional
brackets (CBs). However some of their strengths lack support by strong clinical studies.
Aim: To compare the rate of mandibular incisor initial alignment and occlusal dimensional changes among
none-extraction patients treated with conventional (Victory Series) and self-ligating (SmartClip) brackets.
Material and Methods: Fifty-seven patients (30 SLB and 27 CB) were enrolled to investigate the rate of incisors
alignment and occlusal dimensional changes. The Little irregularity index measured on dental models used to
quantify the amount of dental discrepancy before (T1) and after (T2) alignment of the anterior dentition. The
time taken to align the irregularity was as well measured to determine the rate of teeth alignment. In addition,
the inter-canines and inter-molars distances were measured on dental models at T1 and T2 to assess the arch
dimension changes
Results: The total mean (maxillary and Mandibular) discrepancies reductions were 6.66-mm (SLB) and 8.04mm (CB). Whereas, the time used for incisors alignment by SLB and CB groups were 93.48 and 93.38 days
respectively. The occlusal changes and rate of. The mean Little’s index reduction (mm/month) was 2.05 for SLB
and 2.43 for CB groups. The difference was not statistically significant (P = 0.216)
Conclusion: The rate of incisors alignment was not influenced by the type of bracket used. The alignment
significantly increased the inter-canine and inter-molar distances except for maxillary inter-canines distance;
however the arch dimension measurements were independent of the bracket systems used
Keywords: Orthodontics, Self-ligating brackets, Dental alignment, Inter-canine distance, Inter-molar distance

Introduction
Self-ligating brackets (SLBs) with several supposed
advantages over conventional brackets (CBs) are
recently popular in orthodontic clinics worldwide.
A significant amount of patients are being treated
with self-ligating brackets according to report by
orthodontists in America.1 The reported advantages of
SLBs over CBs include greater patient comfort during
treatment, better oral hygiene, increased patient
cooperation, more certain archwire engagement,
fewer visits to orthodontists, overall shorter treatment
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time, improved anchorage stability, less need for
extractions, and better outcomes in term of occlusal
and facial esthetics.2-4

Self-ligating bracket system is one of the scientific
innovations in attempt to maximize patient treatment
efficiency and effectiveness in orthodontics.5,6

Secure engagement of the main archwire into bracket
is produced by a clip mechanism with self-ligating
or stainless steel/elastomeric ligatures for the
conventional brackets. Several self-ligating appliances
with different mechanisms of slot closure have been
6
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introduced to allow for efficient sliding mechanics by
lowering force required for tooth movement owing
to reduced friction and absence of ligatures bind on
archwires.7 The Damon, Time, Speed, SmartClip, and
In-Ovation R are some of the popular SLBs currently
in use.

Classification of Self-Ligating Brackets:

SLBs can be classified into passive and active designs
based on the mode in which they interact with the
archwire. The active type have a spring clip that
encroaches on the slot from the labial/buccal aspect
and presses against the archwire providing an active
seating force on the archwire and ensure engagement. In
the passive type such as Damon (Ormco/”A”Company)
and SmartClip™ (3M Unitek, USA) the clip does not
press against the archwire. Instead, these brackets use
a rigid door or latch to entrap the archwire providing
more room for the archwire.8,9
Passive SLBs have shown consistently less friction
during sliding mechanics than active SLBs, with the
exception of undersized round arch wires.10,11

Most of the SLBs advantages are supported to a great
extent by empirical and anecdotal evidence.2,12 Sound
scientific evidence from clinical trials is needed to
support the reported SLBs superiority. Unfortunately,
the evidence for most claims is lacking.[13]

It is speculated that, the use of passive SLB (Damon
system) facilitates biologically sensible forces which
work with the body’s natural adaptive processes to
create space naturally, thus most cases can be treated
without extraction or need for headgear and palatal
expanders. In a study by Yu et al,13 the post treatment
CT images were reported to show transverse arch
development and normal alveolar bone on lingual and
buccal surfaces. Low friction forces are purported to
be good for physiologically rebuilding the alveolar
bone.13 Due to environmental differences between
in vitro and in vivo conditions; applying the results
from in-vitro studies to clinical situations needs more
clinical trial evidences.
Well-designed clinical trials with strict selection criteria
are the only ways to ascertain some of the empirically
proposed advantages of SLBs in clinical practice and
facilitate informed treatment choices among patients.
Hence, the aim of the current study was to compare
the rate of mandibular incisor initial alignment and
7

occlusal dimensional changes among none-extraction
patients treated with conventional (Victory Series)
and self-ligating (SmartClip) brackets.

Materials and Methods

The ethical approval for the study was obtained from
the Jilin University Scientific committee.

Selection of Subjects

Fifty-seven patients were enrolled to investigate the
rate of incisors alignment and occlusal dimensional
changes. The SLB comprised of 30 participants
whereas the CB included 27 patients. The participants
were conveniently allocated to the respective type of
bracket.

Inclusion Criteria

The following were criteria set for inclusion: Noneextraction treatment, no missing teeth, subjects with
permanent dentition, no systemic or local disease
which may impair treatment progress,
No spaces in arches, No previous orthodontic or
orthognathic treatment; and no additional orthodontic
appliances during alignment stage.

Exclusion Criteria

The participants were excluded on the following
grounds: Unclear canines’ cusps or first molar central
fossae, use of additional orthodontic appliances
(mini-implant, head gear, lingual arch, inter-maxillary
elastics or any removable appliances) and missing
three or more appointments during alignment stage.

The following arch-wire sequence was used in both
groups during alignment stage: NiTi 0.012-in, 0.014
and 0.016 and the participants were reviewed on
monthly appointments. The early alignment stage
was completed and an impression for the second cast
model (T2) was taken immediately before progressing
from NiTi 0.016-in to 0.016x0.022. The alignment
completion T2 was clinically determined assisted by
complete passive NiTi 0.016 archwire engagement
assessed by tactile feeling.

Dental Cast Models Analysis

The Little irregularity index14 was used to quantify
the amount of crowding of the anterior dentition.
In addition, the inter-canines and inter-molars
distances were measured on upper and lower jaws.
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The reference points were the cusps and central
fossae on canines and first molars respectively. The
measurements were done twice on the initial (T1)
and after alignment (T2) casts by a vernier caliper

(Dentaurum, Germany) (Figure1). The averages of the
two measurements were recorded for data analysis.
The time (days) required to complete alignment (T2
– T1) was calculated for each patient.

Before alignment				

After alignment

Figure 1. Little’s Irregularity Index (LII) and arch dimension measurement
were randomly selected and measured twice at the
Statistical Analysis
interval of two weeks to obtain two sets of data. The
Descriptive and analytical statistical analyses were paired sample t test showed no significant mean
performed with SPSS for Windows, version 13.0 differences between the two series of records, with a
software (SPSS Inc, Chicago, Illinois). The data showed method error of less than 0.5 mm.
a normal distribution tendency; hence we applied
Results
parametric statistical analysis, with level of statistical
Sample Demographic Information
significance set at P < 0.05.
The independent sample Student’s t-test was used to
detect significant differences between mean scores
of SLB and CB Little’s index and arch dimensional
changes after treatment.

To test the examiner’s accuracy and consistency in
evaluating the study models, thirty dental cast models

Fifty-seven patients were enrolled to investigate the
rate of incisors alignment and occlusal dimensional
changes. Table 1 shows the sample demographic
distribution. There was no statistically differences in
participants’ distribution between SLB and CB groups
regarding age (P= .44), sex (P = .38) and Little’s
discrepancy index score before treatment (P=0.25)

Table 1. The participants’ demographics distribution according to types of brackets.
Variable

SLB

CB

Total

Patients age Mean (STD)

13.73(3.41)

14.55(3.36)

13.89 (3.53)

Female N (%)

19(33.33)

16(28.07)

35(61.4)

Male N (%)

Total N (%)

11(19.3)

30(52.63)

The paired samples t-test compared the Little’s
score and occlusal dimensional changes before
and after treatment (Tables 2 and 3). With
exception of maxillary inter-canine diameter,
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11(19.3)

27(47.37)

22(38.6)

57 (100)

all measurements in table 2 were statistically
significantly different when compared before
and after treatment, regardless of the type of
brackets used.
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Table 2. The Arch dimensional and Little’s index mean score: paired sample t test (T1-T2)
Paired variables
Maxillary inter-canine diameter T1
Maxillary inter-canine diameter T2
Maxillary inter-molar diameter T1
Maxillary inter-molar diameter T2
Mandibular inter-canine diameter T1
Mandibular inter-canine diameter T2
Mandibular inter-molar diameter T1
Mandibular inter-molar diameter T2
Maxillary Little’s index score T1
Maxillary Little’s index score T2
Mandibular Little’s index score T1
Mandibular Little’s index score T2

Mean (Std)
34.45 (3.083)
34.99 (3.24)
48.11 (2.83)
48.61 (3.04)
27.41 (1.19)
28.22 (1.68)
43.28 (2.69)
43.74 (3.15)
10.46 (3.99)
0.77 (1.40)
5.56 (4.10)
0.84 (1.46)

Mean difference (T1-T2)

P Value

-0.54 (2.07)

0.086

-0.81(1.13)

0.00

-0.50 (1.34)

0.016

-0.46 (1.24)

0.016

9.69 (4.24)

0.00

4.72 (4.13)

0.00

The total mean (maxillary and Mandibular) of Little’s index reduction between the SLB and CB
discrepancies reductions were 6.66-mm (SLB) and groups were not statistically significant (Table 4). The
8.04-mm (CB). Whereas, the time used for incisors mean Little’s index reduction (mm/month) was 2.05
alignment by SLB and CB groups were 93.48 and for SLB and 2.43 for CB groups. The difference was not
93.38 days respectively. The occlusal changes and rate statistically significant (P = 0.216)
Table 4. Mean comparison of arch dimension, Little’s Index score Changes (before and after treatment) and rate
of alignment. By independent sample t test.
Mean (Std)
Arch dimension Changes before and after treatment (mm)
SLB
0.47 (2.50)
Maxillary inter-canine
CB
0.64 (1.23)
Total
0.54 (2.07)
SLB
0.74 (1.41)
Maxillary inter-molar
CB
0.14 (1.18)
Total
0.50 (1.34)
SLB
0.93 (0.98)
Mandibular inter-canine
CB
0.62 (1.32)
Total
0.81 (1.13)
SLB
0.30 (0.97)
Mandibular inter-molar
CB
0.69 (1.56)
Total
0.46 (1.24)
Changes in Little’s Index score (mm)
SLB
9.40 (4.33)
Maxillary Little’s index score
CB
10.13 (4.19)
Total
9.69 (4.24)
SLB
3.91(4.16)
CB
5.94 (3.87)
Mandibular Little’s index score
Total
4.72 (4.13)
Rate of alignment (Little’s index reduction (mm/month)
SLB
2.05(1.13)
CB
2.43(0.72)
Rate of alignment
Total
2.20(0.99)
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95% C I for Mean
Lower
Upper
-0.52
0.03
-0.08
0.18
-0.45
0.1
0.54
-0.03
0.47
-0.08
-0.08
0.09
7.69
8.04
8.41
2.26
4.02
3.48
1.6
1.07
1,90

1.46
1.26
1.16
1.3
0.73
0.9
1.32
1.28
1.15
0.69
1.47
0.83

11.11
12.21
10.97
5.55
7.87
5.96
2.5
2.79
2.5

P

0.791
0.142
0.37
0.305
0.581
0.106
0.216
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Discussion
Self-ligating brackets have eliminated some utilities
or materials such as elastomeric modules and ligation
wires along with the potential annoyances and tools
associated with their application. The innovation is
said to have several advantages including less chairside assistance, certain full archwire engagement,
faster archwire removal/placement and low friction
between bracket and archwire.15 However, there
are inconsistent findings on some advantages.15,16
The bracket ligation systems advantages described
in experimental studies are expected to affect the
treatment efficacy and efficiency of particular bracket
system in clinical situation. However, mindful of the
environmental difference between oral cavity and invitro experimental situations, further clinical studies
are required to ascertain the experimental findings in
practices.
Wire dimension (size), inter-bracket distance, bracket
composition, saliva lubrication, wire material, torque
at the wire-bracket interface, angulation, ligation
forces, bracket width and slot size are some of
the factors reported to influence frictional force
in edgewise appliances.17,18
Rinchuse et. al9 proposed the use of passive SLBs with
low frictional force during initial alignment stages of
treatment, and the active SLBs later in treatment for
better three-dimensional control of teeth movement.

In the current study, the SLBs and CBs were found to
be equally efficient in resolving incisors malalignment
during early stage of orthodontic treatment. The mean
difference in the rate of Little’s index reduction was
not statistically significant (Table 4). Typically, SLBs
required 93.48 days to resolve 6.66-mm while CBs
used 93.38 days for 8.04-mm incisors discrepancy. This
gave the clinically and statistically insignificant group
difference of 0.38 mm per month regarding the rate of
incisors alignment, with CBs having relatively faster
rate of alignment. The tight ligation in CBs may speed
up the alignment compared to the passive SLBs due to
the small size archwires used during alignment.
Despite the reported passive SLBs low resistance
to sliding, this clinical trial has found no significant
difference in the rate of alignment between SLB and
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CB brackets, possibly due to the multiple factors
influencing orthodontic treatment on clinical reality
compared to experimental studies. Comparative
findings have been reported by previous clinical
trials.19,20 This emphasizes the need for clinical studies
before inferring experimental study reports into
clinical practices.

Although SLBs are thought to facilitate more nonextraction treatment by space creation through arch
expansion,21 The current study on arch dimensional
changes after alignment did not find significant
differences between the bracket groups in regard
to inter-canine and inter-molar distances (Table 4).
However, with exception of maxillary inter-canines
distance, the arch dimension measurements between
T1 and T2 were statistically significantly different
regardless of the bracket systems used (Table 2). Our
findings are consistent with previous studies.7,22,23
Scott et al22 found the changes to be independent of
the bracket types. However, they speculated that the
dimensional changes were associated with the type
of patients enrolled in the study (i.e. Different trend
in dimensional changes may be expected between
extraction and non-extraction patients). In the current
study, the inter-canines and inter-molars distance
increased at T2 (Table2). Nonetheless, the difference
in maxillary inter-canines was not statistically
significant. The plausible explanation may be that the
spaces for incisors alignment in the non-extraction
patients were achieved through labial/buccal
proclination of teeth and dimension expansion by the
pre-formed NiTi archwires. The study did not find any
evidence of the said SLBs advantage of physiological
expansion of dental arches during alignment stage.
The two bracket systems can therefore be treated
equally on this aspect.

Conclusions

The findings in this study show that the time required
for incisors alignment is not influenced by the type
of bracket used. The alignment stage significantly
increased the inter-canine and inter-molar distances
except for maxillary inter-canines distance; however
the arch dimension measurements were independent
of the bracket systems used
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