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Main Points
SmartClip group reported less pain at the 2" and the 6 hours while chewing.
Pain levels were the highest at the 6™ h and the 2" day for the Damon Q and SmartClip SL3 groups respectively.
The SmartClip group reported more pain for the first two days, and after the 2" day, pain scores were very similar to the Damon group.
No statistically significant differences were reported between the groups at any time interval while biting on anterior or posterior teeth.

ABSTRACT

Objective: Comparison of pain levels of patients treated with 2 different passive self-ligating bracket systems right after initial
archwire placement.

Methods: A total of 34 patients with mild crowding were allocated randomly to 2 groups to be treated using 2 different self-ligating
brackets. 0.014 inch copper nitinol and 0.014 inch superelastic nitinol archwires were selected as the initial archwire for Damon Q and
SmartClip SL3 systems respectively. Seven page questionnaires that consisted of 3 visual analogue scales were handled to patients
to mark their pain levels while chewing, biting with anterior teeth, and biting with posterior teeth at 2" hour, 6" hour, 2" day, 3 day,
and 7t day time intervals. Pain scores were measured manually using a ruler and noted.

Results: The SmartClip group reported less pain at the 2™ and the 6" hours while chewing. Pain levels were the highest at the 6" h
and the 2" day for the Damon Q and SmartClip SL3 groups respectively. The SmartClip group reported more pain for the first two
days, and after the 2" day, pain scores were very similar to the Damon group. No statistically significant differences were reported
between the groups.

Conclusion: The highest pain sensation was reported for the 2" day and decreased toward the 7" day. The SmartClip SL3 group
reported lower pain scores in the first two days, but the levels were equaled on the 2" day and after.

Keywords: Pain, quality of life, self-ligating brackets

INTRODUCTION

According to the International Association for the Study of Pain, pain is an unpleasant emotional experience that
can accompany or be associated with existing or possible tissue damage. The first week of orthodontic treatment
does cause some degree of pain, which may be quite disturbing for some individuals."? The pain experienced
by most of the orthodontic patients is a negative experience, which may even lead to the patient leaving the
treatment. During the treatment, brackets and teeth are moved through the alveolar bone via the force generated
by archwires. The applied force causes the vasospasm of the periodontium to compress, resulting in pain. This
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is a finding of hyalinized areas in the periodontal ligament. The
use of light forces is recommended to reduce hyalinization
and achieve a more physiological tooth movement. When it is
considered biologically, applying a force that starts off slightly
and resets itself to a lesser extent allows the tooth movement to
occur more simply and physiologically.?

With self-ligating (SL) brackets, it is aimed to obtain less and
more physiological force that will not irritate the periodontal
tissues. By preventing indirect resorption, more effective tooth
movement is obtained.* This may also reduce the pain sensation.
In SL brackets, the bracket cap has two main tasks. The first is
to lock the archwire by creating a slight force and less friction,
and the second is to create a low force that controls the rotation,
tipping and torque forces.> With SL systems, control appointment
intervals are longer and appointments can be arranged in 8-10-
week periods. The aim is to give acquired time to periodontal
tissues for healing. SL brackets have been proposed to shorten
the chair time and overall treatment duration.®

The most significant advantage of SL brackets compared
to conventional brackets is believed to be reduced friction
resistance.” Particularly passive SL brackets have been claimed
to produce less friction force than those with active design.
Thus, less force is required during tooth movement.? If less forces
are generated with SL brackets, then one may assume that the
discomfort and pain levels may also be less than expected. The
aim of this study was to compare the pain levels of patients
treated with 2 different passive SL bracket systems right after
initial archwire placement. The null hypothesis is that the pain
levels of patients treated with 2 different passive SL bracket
systems right after initial archwire placement are the same.

METHODS

This study was approved by the Bagkent University Non-Invasive
Clinical Research Ethics Committee (project no: D-KA 16/13, date:
10.08.2016) that the rights of the human or animal subjects were
protected and supported by the Baskent University Research
Fund. Power analysis (GPower 3.1.0, Universitat Disseldorf,
Disseldorf, Germany), was performed to determine the sample
size, and it was found that at least 10 patients for each group
were needed to verify an effect with 80% power (0=0.05).
Therefore, a total of 34 patients were included in the study.

Thirty four patients who sought orthodontic treatment with
fixed appliances were selected. The inclusion criteria for this
study were as follows: (1) absence of any systemic disease
and/or allergy of the patient, (2) permanent dentition with no
dental pathology (3) class | malocclusion with mild or moderate
crowding (4) Non-extracion orthodontic treatment need (5) 10
to 19 years of age.

Detailed medical and dental history of all patients were taken
before the beginning of the treatment. All patients were
informed about this study verbally and in writing. Thirty four
patients -17 in each group- who met the criteria were included
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in the study after reviewing the files of patients who were
ready to start the treatment. Gender differences were not
considered when creating groups. Each participant who agreed
to participate in the study was asked to draw randomly one of
the bracket systems.

Damon Q (Ormco, CA, USA) (Group 1) and Smartclip SL3 (3M,
MN, USA) SL3 (Group 2) passive SL bracket systems, both with
0.022 inch slots and have standard torque values for MBT
prescriptions were selected. All permanent teeth between
the 2" molar to 2™ molar in the upper and lower jaws were
bonded at the same session using the direct bonding technique.
Archwires were selected according to the recommendations of
the manufacturers. In Group 1,2 0.014 inch Cu NiTi and for Group
2,a0.014 inch HANT archwires were used for initial levelling and
alignment. Apart from the closure mechanism differences of the
Damon Q and SmartClip SL3 brackets, the slot dimensions of
both brackets were the same. The CONSORT diagram displaying
the flow of our work was shown in Figure 1.

As soon as the brackets were placed, a 7-page booklet was
given to the patients. Each page of this form contained 3 visual
analogue scales (VAS) of 100 mm. Patients were asked to mark
these forms by drawing a vertical line that was closest to their
pain levels during chewing, biting on the anterior teeth, and

34 patients are
selected randomly

T

GROUFP 1 GROUP 2
17 patients were 17 patients were
included in the included in the
Damon Q group. SmartClip SL3 group.

,, i

All erupted teeth on All erupted teeth on
maxilla and mandible maxilla and mandible
were bracketed at the were bracketed at the

same session same session

0.014 inch Cu NiTi 0.014 inch HANT
archwires were placed. archwires were placed.

e

Pain questionnaires
were handled to
patients after brackets
placements.

.

Pain questionnaires
were collected back on
the 8th day.

Figure 1. The CONSORT diagram shows the flow of the study
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biting on the posterior teeth at 7 different time intervals. The
evaluated time intervals were determined as the 2™ hour, the
6™ h, the 2™ day, the 3 day and the 7t day. Participants were
asked to return their completed forms on the 8" day. The VAS
scores collected from the patients were measured manually
with a ruler and recorded by the same investigator. During
the measurements, the names of the patients were covered to
provide partial blinding.

Statistical Analysis

The data obtained in this study were analyzed with the IBM SPSS
Statistics Version 20 (IBM Armonk,New York, USA) program. A
Shapiro Wilk Test was used to determine the normal distribution
of the variables. For pain intensity, non-parametric statistics
(Mann-Whitney U test) were computed to determine any
significance between the groups. To investigate repeated pain
assessments, Friedman's two-way analysis of variance was
calculated and the individual differences were estimated using
Multiple Comparison Tests. Significant values were defined
as p<0.05.

The VAS scores of 10 patients randomly selected for the
determination of the reliability of the measurements were
measured again after 2 weeks from the initial measurements.
Correlation data of intraclass correlation coefficients for each
variable was obtained, and it was seen that the lowest value was
found to be 0.96.

RESULTS

The age distribution of Group 1 was 14.94+1.92; Group 2 was
13.65+1.66. The general age distribution was 14.29+1.88.

The perception of pain was assessed by three parameters:
biting on the anterior teeth, biting on the posterior teeth, and
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chewing. The pain measurements that are reported according to
these parameters at various time intervals are shown in Table 1.

In both groups, the pain started at the 2" h and gradually
increased, reaching the highest level in the parameters of
chewing and biting on the anterior teeth on the 2" day. The
biting on the posterior teeth parameter reached the highest
level at the 6™ hour. According to all parameters, pain gradually
decreased after 2" day and reached the lowest values on 7t day
(Table 1).

The results of the Mann-Whitney U test, that was used to assess
differences between groups in terms of VAS values, are shown
in Table 2.

There was a statistically significant difference between the
groups in terms of the 2" hour chewing parameter VAS values
(p<0.05). The VAS values of Group 2 at the 2" hour chewing and
biting parameters were significantly lower than Group 1.

There was a statistically significant difference between the
groups in terms of VAS values in the 6™ h chewing parameter (p
<0.05). The VAS value in the 6" h chewing parameter of Group 2
was significantly lower than that in Group 1.

There was no statistically significant difference between the
groups in terms of other VAS values (p>0.05) (Table 2).

There was a statistically significant difference between the
groups in terms of VAS values for chewing parameters in Group
1 (p<0.05).

In Group 1, the VAS value on the 7" day chewing parameter
is significantly lower than VAS values of 6" hour and 2" day
chewing parameters and VAS value on the 3 day chewing
parameter is significantly lower than that of the VAS value on

Table 1. Distribution of VAS values

n Mean Median Min. Max. SD

2" hour chewing 34 26.76 15.5 2 91 24.39
2" hour biting on anterior teeth 34 23.93 12.5 1 92 26.25
2" hour biting on posterior teeth 34 21.88 12.5 1 92 23.87
6" hour chewing 34 45.84 50 4.5 97 29.79
6" hour biting on anterior teeth 34 45.49 45.5 6.5 94 26.4

6" hour biting on posterior teeth 34 41.35 36.25 1.5 91 26.68
2" day chewing 34 48.47 40.5 1 92 28.98
2" day biting on anterior teeth 34 48.19 46.75 0.5 94.5 30.12
2" day biting on posterior teeth 34 41.04 42.75 2 93 24.96
3 day chewing 34 35.88 27.5 1 80.5 26.42
3 day biting on anterior teeth 34 38.54 40 0.5 89 28.24
3 day biting on posterior teeth 34 27.38 24.25 1 86 2291
7th day chewing 34 15.13 9 2 70 16.52
7th day biting on anterior teeth 34 24.51 12 0 86 24.74
7t day biting on posterior teeth 34 12.38 6.25 1 60.5 14.65

Descriptive statistics of the overall VAS scores

VAS, visual analogue scale; SD, standard deviation; Min., minimum; Max., maximum
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Table 2. Mann-Whitney U test regarding VAS score difference between groups

Group Mann-Whitney U test
n Mean Median  Min. Max. SD Rawave. z p value

Group 1 17 36.62 29 5 91 28.15 21.47

2" hour chewing Group 2 17 16.91 12.5 2 48 15.12 13.53 -2.32  0.02*%
Total 34 26.76 15.5 2 91 24.39
Group 1 17 24.26 15 1 92 25.87 17.79

2" hour biting on anterior teeth Group 2 17 23.59 10 4 90.5  27.42 17.21 -0.17  0.86
Total 34 23.93 12.5 1 92 26.25
Group 1 17 22.03 16 1 92 23.08 17.82

2" hour biting on posterior teeth  Group 2 17 21.74 1 2 90 25.34 17.18 -0.19 0.85
Total 34 21.88 125 1 92 23.87
Group 1 17 61.82 64.5 9.5 97 25.68 2297

6t hour chewing Group 2 17 29.86 19.5 4.5 79 25.06 12.03 -3.20  0.001**
Total 34 45.84 50 4.5 97 29.79
Group 1 17 49.38 46 6.5 94 23.92 18.88

6™ hour biting on anterior teeth Group 2 17 41.59 45 7.5 91 28.86 16.12 -0.81 041

i Total 34 45.49 45.5 6.5 94 26.4

Group 1 17 48.88 46 1.5 90 24.6 20.82

6" hour biting on posterior teeth  Group 2 17 33.82 24 4 91 27.26 14.18 -1.94  0.05
Total 34 41.35 36.25 1.5 91 26.68
Group 1 17 46.59 40 12 92 25.54 17.32

2" day chewing Group 2 17 50.35 50.5 1 91 32.75 17.68 -0.10 091
Total 34 48.47 40.5 1 92 28.98
Group 1 17 50.5 60 1 92 25.18 18.26

2" day biting on anterior teeth Group 2 17 45.88 45 0.5 945 35 16.74 -0.44 065
Total 34 48.19 46.75 0.5 945  30.12
Group 1 17 42.21 47 2 71.5 21 18.47

2" day biting on posterior teeth Group 2 17 39.88 355 2 93 29 16.53 -0.56  0.57
Total 34 41.04 42.75 2 93 24.96
Group 1 17 34.24 26 2 80.5 25.71 16.76

3 day chewing Group 2 17 37.53 34 1 79 27.79 18.24 -043  0.66
Total 34 35.88 27.5 1 80.5 2642
Group 1 17 36.76 40 0.5 80 2431 16.88

3 day biting on anterior teeth Group 2 17 40.32 33 1 89 32.36 18.12 -0.36  0.71
Total 34 38.54 40 0.5 89 28.24
Group 1 17 26.56 255 1 86 24.89 16.59

3 day biting on posterior teeth Group 2 17 28.21 23 1.5 69 21.48 18.41 -0.53 059
Total 34 27.38 24.25 1 86 2291
Group 1 17 18.09 9 25 70 20.23 18.65

7t day chewing Group 2 17 12.18 9 2 43 11.62 16.35 -0.67 0.50
Total 34 15.13 9 2 70 16.52
Group 1 17 25.29 16 0 86 25.04 17.74

7t day biting on anterior teeth Group 2 17 23.74 1 2 74 25.17 17.26 -0.13  0.89
Total 34 24.51 12 0 86 24.74
Group 1 17 14.09 6.5 1 60.5 17.43 18.18

7t day biting on posterior teeth Group 2 17 10.68 6 1 42 11.53 16.82 -0.39  0.69
Total 34 12.38 6.25 1 60.5 14.65

p<0.05 (*): Statistically significant, p<0.001 (**): Statistically significant. Mann-Whitney U test regarding VAS score difference between groups
VAS, visual analogue scale; SD, standard deviation; Min., minimum; Max., maximum
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the 6" h chewing parameter. In Group 2, there was a statistically
significant difference in time points between VAS values in
chewing parameter (p<0.05). In Group 2, VAS values at 2" hour
and 2" day chewing parameters were significantly lower than
the VAS value at 2™ day chewing parameter (Table 3).

In Group 1, there was a statistically significant difference
between the time points of VAS values for the biting on anterior
teeth parameter (p<0.05). In Group 1, the VAS value of 2" hour
biting on anterior teeth parameters was significantly lower
than that of the VAS value on the 6™ hour and 2" day biting
on anterior teeth parameters and also the VAS value of 7* day
biting on anterior teeth parameter was significantly lower than
2" day biting on anterior teeth parameters. In Group 2, there
was a statistically significant difference between the time points
of VAS values in biting on anterior teeth parameter (p<0.05). In
Group 2, VAS values at 7" h biting on anterior teeth parameters
were significantly lower than the VAS value at 2" day biting on
anterior teeth parameter (Table 4).

In Group 1, there was a statistically significant difference between
the time points of VAS values for the biting on anterior teeth
parameter (p<0.05). In Group 1, the VAS value of 2" hour and
7" day biting on posterior teeth parameters were significantly
lower than that of the VAS values on the 6™ hour and 2™ day
biting on posterior teeth parameters. In Group 2, there is a
statistically significant difference in time points between VAS
values in biting on posterior teeth parameter (p<0.05). In Group
2, VAS values at 7" day biting on posterior teeth parameters
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were significantly lower than VAS values at 6" h, 2" day, and 3"
day biting on posterior teeth parameters (Table 5).

DISCUSSION

Compared with conventional brackets, the most significant
advantage of the SL brackets is assumed as the generation of
low levels of friction.”'® Many in vitro studies have been carried
out on the frictional resistance of SL brackets, and most of them
showed that SL brackets in the laboratory environment generate
less friction resistance than conventional brackets.""'> Therefore,
it is argued that SL brackets may be more effective in lowering
the pain sensation by producing less ischemia due to the low
frictional force compared to conventional bracket systems.’'

Two types of SL brackets were used in this study. These were
selected according to the popularity of these systems. The
first one was the Damon system, which consists of passive SL
brackets. According to the claims of the manufacturer, the force
generated by the special archwire used in the Damon bracket
system is transmitted directly to the teeth and periodontium
without being absorbed by the ligature due to the bracket cap
structure.lthasbeen suggested that this optimumforce achieved
with the tooth movement and the bone apposition, with the
minimal interruption of blood flow during tooth movement
shortens the patient's treatment duration and reduces pain
complaints.” The second system was designated as SmartClip
SL3. This bracket performs ligation with the help of C-shaped
nickel titanium spring clips at the mesial and distal corners of the

Table 3. The Friedman'’s Two-Way ANOVA test on the difference between time points of VAS values for chewing parameter

Friedman’s Two-Way ANOVA Multiple
comparison
n Mean Median Min. Max. SD Raw av. Chi-square test p value

2" hour 17 36.62 29 5 91 28.15 2.85

chewing

6t hour 17 61.82 64.5 9.5 97 2568 4.21

chewing

2 day 17 46.59 40 12 92 2554 362 >3
Group 1 k 23.25 0.001 (¥) 5-2

chewing )

3 day 17 34.24 26 2 80.5 2571 238

chewing

7t day 17 18.09 9 2.5 70 2023 1.94

chewing

2" hour 17 16.91 125 2 48 1512 2.26

chewing

6" hour 17 29.86 19.5 4.5 79 2506 3.29

chewing

2" day 17 50.35 50.5 1 91 3275 429 5-3
Group 2 k 23.77 0.001 (¥)

chewing 1-3

34 day 17 3753 34 1 79 27.79 321

chewing

7t day 17 1218 9 2 43 1162 194

chewing

p<0.001 (*): Statistically significant. The Friedman’s Two-Way ANOVA test on the difference between time points of VAS values for chewing parameter

VAS, visual analogue scale; SD, standard deviation; Min., minimum; Max., maximum
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Table 4. Friedman'’s Two-Way ANOVA test on the difference between time points of VAS values for biting on the anterior teeth parameter

2" hour biting on
anterior teeth
6" hour biting on
anterior teeth
Group 1 2nd da\.y biting on
anterior teeth
3 day biting on
anterior teeth
7t day biting on
anterior teeth
2" hour biting on
anterior teeth
6" hour biting on
anterior teeth
Group 2 258 da‘y biting on
anterior teeth
3" day biting on
anterior teeth
7t day biting on
anterior teeth

17

Mean

24.26

49.38

50.5

36.76

25.29

23.59

41.59

45.88

40.32

23.74

Median

15

46

60

40

45

45

33

11

Min.

6.5

0.5

7.5

0.5

2

Max.

92

94

92

80

86

90,5

91

94.5

89

74

SD

25.87

23.92

25.18

24.31

25.04

27.42

28.86

35

3236

25.17

Friedman’s Two-Way ANOVA

Raw av.

2.18

3.74

2.85

2.24

244

3.53

3.85

2.18

Chi-square
test

19.67

13.79

Multiple
~comparison
p value
1-2
0.001 (**) 1-3
5-3
0.008 (*) 5=3

p<0.01 (*): Statistically significant, p<0.001 (**): Statistically significant. Friedman’s Two-Way ANOVA test on the difference between time points of VAS values for biting

on the anterior teeth parameter

VAS, visual analogue scale; SD, standard deviation; Min., minimum; Max., maximum

Table 5. Friedman’s Two-Way ANOVA test on the difference between time points of VAS values for biting on the posterior teeth parameter

n
2" hour biting on -
posterior teeth
6" hour biting on 17
posterior teeth

Group 1 2nd day. biting on .
posterior teeth
3" day biting on e
posterior teeth
7th day biting on .
posterior teeth
2" hour biting on .
posterior teeth
6" hour biting on -
posterior teeth

Group 2 25 day‘ biting on -
posterior teeth
3 day biting on —
posterior teeth
7th day biting on -

posterior teeth

Mean

22.03

48.88

42.21

26.56

14.09

21.74

33.82

39.88

28.21

10.68

Median

16

46

47

255

6.5

11

24

355

23

Min.

1.5

1.5

Max.

92

90

71

86

60

90

91

93

69

42

5

.5

SD

23.08

24.6

21

24.89

17.43

25.34

27.26

29

21.48

11.53

Multiple

Friedman'’s Two-Way ANOVA

Raw av.

25

4.03

4.03

2.56

1.88

2.88

3.32

3.94

3.24

1.62

Chi-square
test

26.55

20.50

comparison

p value

5-2
5-3
1-2
1-3

0.001 (**¥)

5-4
0.001 (**¥)  5-2
53

p<0.001: Statistically significant (***)

VAS, visual analogue scale; SD, standard deviation; Min., minimum; Max., maximum
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bracket slot. SmartClip brackets offer both passive SL and active
SL options when needed, with 4 distinct and easily accessible
tie wings similar to conventional brackets. The archwires used in
the current study were of the same dimension, but the material
compositions were different due to the recommendations of the
manufacturers.

One of the undesirable effects that can occur during fixed
orthodontic treatment is pain. Pain, patient co-operation, the
course of treatment, and the result can affect negatively. The
sensation of pain is subjective, so it is impossible to precisely
determine the duration, nature, or severity of the pain. Therefore,
the patient's statement gives the most accurate information
and is accepted as the gold standard.? Several methods have
been developed for measuring pain severity. However, most
of these methods are used in other medical fields rather than
orthodontic studies due to various application difficulties. VAS
are the most preferred for orthodontic studies. To evaluate the
pain perception of the patients in our study, VAS of 100 mm
lines were placed on each form which consisting of chewing,
biting on the anterior teeth, and biting on the posterior teeth
parameters for different time points. Patients were asked to mark
their pain levels by drawing a vertical straight line on each scale
for every parameter. The reason why we used VAS in our study
was that it was a fast, simple and reliable method and it was easy
to compare with the previous orthodontic pain studies.'®"”

A through literature review showed that the pain reaches
the highest level the day after the application of an active
orthodontic force.'®" Erding and Dincer® reported that the pain
started to be perceived in the first 2 h, reached the highest level
at the end of 24 h, continued for 3 days, and then gradually
decreased. Polat and Karaman?' reported that the orthodontic
pain started at the first 2 h, reached the maximum value at 24 h,
decreased afterwards, and reached very low levels at the end of
the 7™ day. Similar study by Scheurer et al.?2 Showed that very
few patients continued to suffer from pain at the end of the 7t
day.

Similar to the findings in the literature, our study found that the
highest pain in chewing and biting on the anterior teeth was on
the 2" day. When biting on the posterior teeth, the pain reached
the highest level at 6" hour, tended to decrease on the 3 day
and reached low levels on the 7" day. The pain felt in biting
on the posterior teeth at all the time intervals evaluated in our
study was felt lower by other movements and did not increase
further after the first 6 h. The reason for this situation is; the force
transmitted to the teeth may be too low, especially to create
significant tooth movement in the posterior region since passive
brackets are chosen in addition to being very thin and resilient.

The most important property of the nickel-titanium alloy
(nitinol), which has a martensite stable structure and consists
of 50% nickel and 50% titanium, shows low strength during
the back spring. Light and continuous force is applied due to
its more flexible structure. The greatest advantage of nitinol is
its good springiness and elasticity, which makes wide elastic
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deflections possible. When activated, it exhibits more springback
properties than stainless steel and beta titanium wires and has
higher energy. Thus, less arch-induced exchange or activation
is required.* Sachdeva® claimed that the addition of copper
element to nickel-titanium alloy creates more homogeneous
force loads in the heat conduction, making more effective
tooth movement possible. Cu NiTi wires are manufactured in
three different types, at 27 °C, 35 °C and 40 °C, depending on
the intended use of the orthodontic treatment. Damon claimed
that using the sequence of 0.014 inches, 0.014x0.025 inches
and 0.018x0.025 inches Cu NiTi at 35 °C, respectively, for more
effective and rapid treatment would reduce the treatment time
by 70% by applying slight forces at the bioone boundaries.
Gravina et al.?, on the other hand reported that, despite to
Damon’s claims, the loading forces of 35 °C Cu NiTi wires during
deactivation and the percentage of deformation at the limit
of neutrality were higher than 7 other types of NiTi archwires
(superelastic or thermally shaped and NiTi or Cu NiTi) and they
were less suitable for clinical use. They also reported that the
thermoformed nitinol wires generated less deactivation force
than the superelastic nitinol arch wires and that 27 °C Cu NiTi
arch wires produced deactivation force of 1/3 of 35 °C Cu NiTi
archwires.

In our study, pain levels for chewing parameter at 2™ hour
and 6" h time points were lower in Group 2 than in Group 1.
The highest pain in Group 1 was felt at 6™ hour, and in Group
2, it was felt on 2" day. According to this data, it can be said
that the time to reach the highest pain level in Group 2 was
shorter than Group 1. This situation is thought to be related to
the structure of the archwires used. A number of research have
been carried out which show that different archwire materials
used in orthodontic treatment exhibit different friction
characteristics.?** In our study, the use of Cu NiTi archwires at 35
°C that generates more force than those of the HANT archwires
could explain the significantly higher pain sensation in Group 1.

It can be considered that the surface roughness of the wire is also
the effect of the applied force. Gravina et al.? studied 8 different
archwires using SEM in terms of their chemical compositions
and surface morphology. Because of the study, it was found
that those with the lowest surface roughness were superelastic
nitinol and those with the highest surface roughness were 27 °C
and 35 °C Cu NiTi archwires. There are opinions in the literature
that surface roughness increases the friction force.?® In the same
study, 35 °C Cu NiTi was found to have inadequate properties
in terms of surface topography. This can be attributed to higher
reported pain scores for the Damon brackets we obtained in our
study.

Another reason for the highest pain level to be reached later in
Group 2 may be the width difference between the Damon Q and
SmartClip brackets. There are also studies in the literature that
suggest that narrow brackets cause less friction between the
wire and bracket, as well as those suggest that larger brackets
cause less friction.” The bracket width has an important role in
determining the interbracket distance. The interbracket distance
increases as the width of the bracket-used decreases. Increasing
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the wire length of brackets increases the elastic deformation
capability of the archwire*® The SmartClip SL3 brackets used in
our work were wider mesiodistally than Damon Q brackets. The
difference in pain perception results obtained in our study may
be due to the width differences in the brackets.

Data collected in our study that the pain perception was
evaluated using two different bracket systems according to their
cap designs should be supported by other studies in which the
number of participants is kept higher to increase the reliability
of our findings.

Study Limitations

The most important limitations of this study is that the
differences that may occur between genders were not examined
when evaluating the sensation of pain. Females are traditionally
thought to be “fragile” and sensitive to pain, whereas males are
more tough and can withstand greater pain. However, there
have been conflicting findings, with some indicating that men
are more willing to withstand pain than women, while others
claim that there are no differences between men and women
when it comes to describe how much pain they feel. During fixed
appliance therapy, girls experienced more discomfort/pain and
ulcerations than boys, according to two studies that addressed
this topic.' A future study must be designed considering gender
- based pain sensation differences during orthodontic treatment.

CONCLUSION

The highest pain sensation was reported for the 2" day for the
patients participating in the study, and decreased toward the 7t
day.

The SmartClip SL3 group reported lower pain scores in the first
two days, but the levels were equaled on the 2™ day and after.
Therefore, the null hypothesis is accepted.
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