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Abstract

Objective: To evaluate the rate of tooth movement and the pain perception via self-ligating (SL) and
conventional elastomeric ligation brackets (CB) system. Material and Methods: This study has been
conducted at the Orthodontic Department of Baqai Dental College, Baqai Medical University. The sample
size of this study comprised 40 patients, falling between the age of 12-30 years without any sex
discrimination. Shapiro-Wilk was used to check the distribution of data. Non-parametric Mann Whitney U
test was applied to evaluate the pain associated with SL and CB brackets system. To analysis the canine
retraction Wilcoxon test was applied for the comparison of CB and SL brackets system. For all statistical
analyses, the p-value of <0.05 was considered significant. Results: Pain level associated with retraction via
CB and SL shows significant differences. However, the rate of canine retraction via CB and SL shows no
significant differences at stages T0-T1 and T1-T2. However, stage T2-T3 shows a significant difference.
Conclusion: As pain during orthodontic treatment is mostly associated with the level of compression of the
periodontal ligament, it may be hypothesized that lower frictional forces generate less compression of the
periodontal ligament and blood vessels, and so alter the type of pain experienced.
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Introduction

Orthodontic treatment can improve dentofacial esthetics as well as masticatory function, but
treatment with fixed appliances can be associated with few complications and inherent risks [1,27]. Enamel
decalcification, pain and masticatory discomfort, root resorption, gingivitis, and gingival hyperplasia are
amongst the commonest complications in orthodontics [17]. Most of the adverse effects are either due to heavy
forces applied on the teeth to achieve desirable movements or difficulty in maintaining oral hygiene and
bacterial colonization around the brackets [37.

A light force is ideal for achieving all kinds of tooth movements [27, but more than 50 g of
orthodontic force is wasted in overcoming the static friction produced by elastomeric ligatures [47]. Therefore
much heavier than optimum force is needed to achieve even the simplest movement, which may cause more
pain, discomfort, root resorption, delayed movement and even anchorage loss [57]. Orthodontic treatment is
not only considered to be a painful procedure but also anticipated to be a painful treatment by patients even
before the beginning of treatment [6,7]. From a patient’s perspective, pain is the worst aspect and main cause
of discontinuation of orthodontic treatment [8,97.

On the other hand, conventional elastomeric modules also accumulate plaque, which makes the tooth
more prone to develop a carious lesion and, more commonly, gingival inflammation [77]. Self-ligating brackets
are ligature-less brackets and have an inbuilt mechanism to secure and release the arch wire. Irrespective of the
type, the self-ligation system in general claim to be more efficient as it reduces the adverse effects which are
associated with elastomeric modules in the conventional ligating system. Therefore, the purpose of this
research is to evaluate the rate of tooth movement and the pain perception via self-ligating and conventional

elastomeric ligation brackets system.

Material and Methods
Study Design and Sample
This study has been conducted at the Orthodontic Department of Bagai Dental College, Baqai Medical
University. The sample size of this study comprised of 40 patients, falling between the age of 12-30 years
without any sex discrimination. Patients who required maxillary or mandibular canine retraction in the first
premolar extraction site were included randomly in the current study from OPD, regardless of Class I, Class
I, and Class III malocclusion. However, patients with cleft lip-palate and syndromic patients were excluded.
After informing and having a consent form signed by patients or their guardians, banding and
bonding procedure were carried out. Edgewise brackets with MBT prescription (0.022x0.028-inch slot Gemini,
3M Unitek) were bonded in three randomly selected quadrants in all the patients while self-ligating brackets
were bonded in the remaining quadrant. For initial alignment and leveling, 0.014 NiTi wire was inserted,

followed by 0.016, 0.017x0.025, 0.019x0.025 Niti and 0.019x0.025 SS at one-month interval.

Measurement of Pain Level Associated with Retraction

A week after extraction of premolars, retraction of canines was carried out on 19x25 SS wire, using
elastomeric chain exerting 150 g of force [107]. Force level was measured using Dentus gauge. To minimize
the friction, the elastomeric chain was attached to the hooks of canine brackets bilaterally throughout canine
retraction. To evaluate the pain associated with both types of brackets, a Performa was given to patients. To
evaluate the pain perception associated with CB and SL brackets system, a numerical rating scale (NRS) was

used [117. An 11-point NRS was used to formulate a questionnaire to record the pain intensity associated with
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canine retraction, where 0 indicated “no pain” and 10 indicated “an intolerable pain”. Questionnaires were given
to all the patients to fill out at home and bring back on their next visit. Patients were told to record their pain
intensity 4 hours after the procedure and then after every 24 hours for the next seven days. They were also
advised to record the most severe pain they experienced in the past 24 hours, so that the intense episode was
not missed even if the pain subsided at the time of recording.

Reminders to fill the questionnaire were also given to the patients daily by phone calls. Patients were
also discouraged to take analgesics, if taken in case of severe pain then they were advised to note it. Patients
were called for their regular orthodontic follow-up visits every three weeks. The same procedure was repeated

for three consecutive visits i.e.; T1, T2 and T8.

Rate of Movement Associated with Bracket Types

To evaluate the rate of movement digital caliper was used to measure the distance between the dental
midline and the mesial surface of canine intraorally. Initial measurement was made before the start of
retraction (T0), and was repeated at 4 weeks (T1), 8 weeks (T2) and 12 weeks (T3) intervals. The amount of
retraction was calculated by getting the difference of measurements i.e. To-T1, T1-T2 and T2-T3. T0-T3 was

taken as a difference in the rate of retractions between conventional and self-ligating brackets (Figure 1).

Figure 1. Canine retraction

Statistical Analysis

SPSS version 22.0 was used to record and analyze the data. Shapiro-Wilk was used to check the
distribution of data. Since data were not normally distributed, a non-parametric Mann Whitney U test was
applied to evaluate the pain associated with SL and CB brackets system. To analysis the canine retraction
Wilcoxon test was applied for the comparison of CB and SL brackets system. For all statistical analyses, the p-

value of <0.05 was considered significant.

Results

Tables 1, 2 and 38 show significant differences in the rate of pain associated with CB and SL ligating

system. Moreover, the self-ligating brackets were less painful.

Table 1. Comparison of pain between the smart clip and conventional bracket side at T1.

Days Smart Clip Conventional Bracket p-value
(Mean Ranking) (Mean Ranking)

26.90 54.10 0.0001*

2 27.50 53.50 0.0001%*
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3 26.50 54.50 0.0001%*
4 26.50 54.50 0.0001%
5 25.30 55.70 0.0001%*
6 28.90 52.10 0.0001%
7 82.50 48.50 0.0001%*

*Significant at p<0.05 (Mann Whitney U test).

Table 2. Comparison of pain between the smart clip and conventional bracket side at T2.

Days Smart Clip Conventional Bracket p-value
(Mean Ranking) (Mean Ranking)
1 27.45 53.55 0.0001%*
2 26.00 55.00 0.0001%*
3 26.39 54.61 0.0001%*
4 24,74 56.26 0.0001%*
5 23.63 57.88 0.0001%*
6 23.86 57.14 0.0001%*
7 28.50 52.50 0.0001%*

*Significant at p<0.05 (Mann Whitney U test).

Table 3. Comparison of pain between the smart clip and conventional bracket side at T3.

Days Smart Clip Conventional Bracket p-value
(Mean Ranking) (Mean Ranking)
1 27.95 53.05 0.0001%*
2 25.91 55.09 0.0001%*
3 25.18 55.88 0.0001%*
4 24.68 56.88 0.0001%*
5 23.96 57.04 0.0001%*
6 24.06 56.94 0.0001%*
7 28.78 52.28 0.0001%*

*Significant at p<0.05 (Mann Whitney U test).

Table 4 shows no significant differences in the rate of canine retraction in stage T0-T1 and T1-T2.
However, stage T2-T3 shows a significant difference in the rate of canine retraction associated with CB and SL

ligating system.

Table 4. Comparison of canine retraction in CB and SL group.

Measurements CB SL p-value
Mean SD Mean SD
To-T1 0.89 0.31 0.82 0.21 0.168
T1-T2 0.82 0.37 0.86 0.33 0.491
T2-T3 0.93 0.33 0.82 0.24 0.020%*

CB: Conventional Bracket; SL: Self-Ligating; SD: Standard Deviation; *Significant difference (Wilcoxon test).

Discussion

The study was carried out to confirm our hypothesis that the self-ligating bracket system is less
painful as compared to the old conventional system. Pain may vary from patient to patient and their threshold
for bearing pain. But our study confirms the hypothesis that due to less friction produced by self-ligating
brackets, the patient is more comfortable. However, in the conventional system, the patient tends to face more
discomfort and for a longer time span.

This study analyzed perceived discomfort after the initial placement of two different pre-adjusted fixed
appliance systems. The discomfort was measured using an NRS, which is one of the most commonly used tools

in the measurement of perceived discomfort during orthodontic treatment. This system is readily understood
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by most patients and is reliable, demonstrating good sensitivity between small changes and good
reproducibility [97. Typically, appliance-related pain is believed to peak at 24 hours to 3 days following
manipulation of the appliance before reducing to near-baseline levels at 5 to 6 days postoperatively [127]. The
findings seem to indicate that, in general, regardless of the type of appliance used (conventional or self-
ligating), pain is higher during the first two or three days after appliance activation. These results are
consistent with those of several investigations that evaluated pain associated with orthodontic treatment [37.

During orthodontic treatment patients experience two types of discomfort: pain due to heavy forces
applied to the tooth during chair side manipulation of wires and delayed type of pain after activation of any
appliance as a result of orthodontic force [187. The researcher found in a split-mouth study that self-ligating
brackets are less painful while removal and insertion of heavy rectangular arch wires compared to conventional
brackets because heavy forces cause displacement of the tooth during chairside manipulation of wires [117].

It has already been confirmed by other researchers that self-ligating brackets comprise lesser frictional
resistance to sliding which lessens the magnitude of a force requisite for movement. Moreover, reduced forces
are less painful. Conversely, pain resulted from force magnitudes is influenced by the arch wires used in
treatment [14,157. Three studies already reported that lesser pain in patients when different self-ligating
brackets were used [5,16,17]. On the other hand, one study found no significant difference between self-
ligating and conventional brackets in terms of pain, but the author concluded in his review article that evidence
is more supportive for the concept of lower pain with self- ligating brackets [3,187.

The duration of orthodontic treatment and the rate of tooth movement has always been debated.
Canine retraction in a split-mouth study was investigated for self-ligating and conventional brackets showed
no significant differences in one study. However, the sample size was not sufficient to conclude the result [197].
Other authors followed the same research with a large number of samples and also found an insignificant result
[207]. Conversely, some studies suggested that self-ligating brackets exhibited better results with fewer and
quicker visits [5,21,227. However, two systematic reviews do not support the concept of less treatment
duration with self-ligating brackets due to the insufficient data [17,187.

Self-ligating brackets are ligature-less brackets and consume innate mechanism to release and secure
the arch wires. Regardless of the inbuilt design, these brackets are supported to have stout and secured ligation
system, which reduces chairside time [237. Moreover, self-ligating brackets are claimed to be more hygienic,
improve plaque control and comfort for the patients [247]. Though, most of these claims are still controversial
and need detailed researches [257.

In addition, the results add significant data regarding the experience of pain with traditional or self-
ligating fixed appliances. Patients treated with self-ligating brackets recorded significantly lower NRS scores
than those treated with conventional brackets, suggesting that lower friction may have an effect on tooth
movement and result in less pain. The orthodontic retraction of the anterior teeth has a pleasant effect on facial
profiles [267]. The en-masse retraction with the help of power chain showed significantly faster closer of
extraction spaces using passive self-ligating brackets when compared to conventional brackets [277]. Several
studies have demonstrated a significant decrease in friction of self-ligating brackets compared with

conventional brackets [10,277.

Conclusion
As pain during orthodontic treatment is mostly associated with the level of compression of the
periodontal ligament, it may be hypothesized that lower frictional forces generate less compression of the

periodontal ligament and blood vessels and so alter the type of pain experienced
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