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Self-ligating vs conventional brackets as perceived by orthodontists

Chase Prettymana; Al M. Bestb; Steven J. Lindauerc; Eser Tufekcid

ABSTRACT
Objective: To determine if there are significant clinical differences between self-ligating brackets
(SLB) and conventional brackets (CB) during orthodontic treatment, as perceived by orthodontists.
Materials and Methods: A survey was developed and distributed to evaluate how SLB compare to
CB in terms of orthodontists’ perceptions (n 5 430).
Results: SLB were preferred during the initial stage of treatment based on the shorter adjustment
appointments and faster initial treatment progress they provided (P , .0001). On the other hand,
practitioners preferred CB during the finishing and detailing stages of treatment (P , .0001). CB
were also preferred over SLB because they were cheaper and resulted in fewer emergency
appointments.
Conclusions: The orthodontists’ preference was significantly influenced by (1) the proportion of
patients treated with SLB (P , .0001), (2) the number of cases it took them to become accustomed
to SLB (P , .0001), and (3) the average appointment intervals associated with SLB (P , .0001).
(Angle Orthod. 2012;82:1060–1066.)
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INTRODUCTION

Currently, the orthodontic market includes several
different types of self-ligating brackets (SLB). Manu-
facturers and advocates of SLB claim that SLB offers
advantages over conventional brackets (CB). The
most advantageous features proposed with SLB are
reduced friction between the archwire and the bracket
and full archwire engagement, resulting in faster
alignment and space closure.1,2 In addition, it is
believed that with self-ligation mechanics, greater arch
expansion with less incisor proclination is achieved,
and, therefore, fewer extractions are required to
provide space to alleviate crowding.3 Other claimed
advantages of SLB include less need for chairside
assistance, shorter adjustment appointments, shorter

overall treatment time, increased patient comfort,
better oral hygiene, and increased patient cooperation
and acceptance.2,4

Unfortunately, the literature provides conflicting
findings with regard to friction and treatment efficiency
with the use of SLB. While some studies5–7 have
reported less friction with SLB regardless of bracket
angulation, others8,9 have found that when tipping and
angulation are accounted for, these brackets produce
similar or higher friction compared with CB. Further-
more, a recent systematic review10 concluded that, in
comparison to CB, SLB maintain lower friction only
when coupled with small round archwires in an ideally
aligned arch. Sufficient evidence, however, has not
been found to claim that SLB produce lower friction
with large rectangular wires in the presence of tipping
and/or torque and in arches with considerable maloc-
clusion.

Studies on treatment efficiency have reported that
on average, patients treated with SLB finished their
treatment 4 to 6 months sooner and had fewer
appointments than did patients with CB. Contrary to
these findings, several studies11–13 reported no differ-
ence in total treatment time between cases treated
using CB and those treated using SLB.

A systematic review by Fleming and Johal14 reported
that there was no evidence to support the use of self-
ligating fixed orthodontic appliances over conventional
appliance systems (or vice versa). Furthermore, it was
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concluded that there is not sufficient evidence indicat-
ing that the orthodontic treatment is more or less
efficient with SBL than with CB. In 2010, the American
Association of Orthodontists’ Council on Scientific
Affairs15 reported that there was either no evidence
or weak evidence to support most of the claims
indicating that SLB systems provide superior treatment
efficiency and efficacy. Therefore, it is possible that the
popularity of these bracket systems results from
effective marketing and advertisement. The purpose
of this study is to determine if the reported advantages
of SLB are indeed perceived by orthodontists in their
daily practice and whether there is a relationship
between the bracket a practitioner prefers and the
perceived advantages of that bracket system.

MATERIALS AND METHODS

Prior to beginning the study, approval was obtained
from the Institutional Review Board of the Virginia
Commonwealth University Office of Research. A one-
page questionnaire was developed to determine
whether responding orthodontists perceived differenc-
es in clinical performance between SLB and CB based
on their experience with these appliances.

The initial series of questions obtained individual
practitioner characteristics and focused on the re-
sponding clinician’s experience with SLB in his
practice (eg, ‘‘How long have you been using SLB?’’
and ‘‘What percentage of your patients do you treat
with SLB?’’). The second part of the survey assessed a
variety of treatment factors, allowing orthodontists to
indicate a preference for either SLB or CB based on
their experience and perceived clinical results. Dura-
tion of treatment time, discomfort experienced by the
patients, and likelihood of extraction treatment were
some of the factors evaluated in this section of the
study. Each survey had a blank section for the
respondents’ comments.

Power analysis indicated a sample size of 1000 for
statistical significance at the significance level of .05.
Upon request, The American Association of Ortho-
dontists (AAO) provided a randomly generated list of
the names and addresses of 1000 orthodontists under
the age of 60 who were practicing in the United States.
The AAO granted permission to use these names and
addresses for conducting the study, and as a result of
antitrust issues, the use of brand names was not
allowed by the AAO in exchange for providing the
mailing lists of participants. Therefore, the surveys
(with addressed, postage-paid return envelopes) were
mailed to 1000 orthodontists. A short explanation of
the study was provided on the front page of the survey,
which requested the orthodontists’ voluntary participa-
tion. There were identifying markers on the survey to

trace back individual respondents, which were
matched to a coding list at the mailing center in order
to maintain the confidentiality of the submitted re-
sponses. A follow-up survey was sent to the ortho-
dontists who did not return a completed survey with the
first mailing.

Multi-way repeated-measures analysis of variance
(ANOVA) was used to evaluate each of the practitioner
characteristics (Table 1) to determine if they had any
association with treatment factors when considering
bracket preference (Table 2). To determine if there
was a preference for either SLB or CB, a score of 21
was used for CB, a score of 0 for no difference, and a
score of +1 for SLB. The level of statistical significance
across all of the items was controlled using a
Bonferroni correction. Statistical significance was
maintained at P , .05 for all analyses.

RESULTS

Out of 1000 survey invitations, 982 were success-
fully delivered. A total of 430 out of 982 surveys were
completed (44% return rate). Of the 430 responding
practitioners, 384 (90%) reported that they used or
had previously used SLB (Table 1). About half of the
orthodontists (52%) indicated that they used SLB on
no more than 30% of their patients. The majority of
the practitioners (73%) had been using SLB for
between 2 and 10 years, and most (76%) became
comfortable with them after treating fewer than 30
cases. Thirty-six percent of orthodontists who had
used SLB reported that they no longer use them or
were planning on discontinuing their use of SLB. Of
those who had stopped using SLB, the majority
indicated that this was due to the lack of noticeable
advantages compared to justifying the expanded
inventory and increased costs. Overall, 64% of
orthodontists reported that they did not use SLB as
a marketing tool for their practice.

The practitioners’ preferences for either SLB or CB
with regard to a variety of treatment factors are
summarized in Figure 1. The repeated-measures AN-
OVA results are further reported as mean preference
scores in Table 2. The 95% confidence intervals on the
left side of Figure 1 indicate a preference for CB and on
the right side indicate a preference for SLB. Across
almost all treatment considerations, there is a prefer-
ence for SLB (as indicated by the fact that the
confidence intervals in Figure 1 do not overlap the ‘‘no
preference’’ line and the significant P-value in Table 2).
When considering treatment time, 37% of orthodontists
indicated that SLB yielded a shorter overall treatment
time, and 6% reported that CB yielded a shorter overall
treatment time. The remaining 57% of orthodontists
reported no difference in overall treatment time between
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the two bracket types. When asked which bracket
causes less discomfort during adjustments, 27% of
orthodontists reported that their patients experienced
less discomfort during adjustments with SLB, while 57%
reported no difference. While 54% of orthodontists
indicated that they had not perceived a difference in the
oral hygiene of patients treated with CB vs SLB, 42%
reported that they perceived better oral hygiene in
patients with SLB, as opposed to only 4% with CB (P ,

.0001). It was perceived that assistants prefer working
with SLB (49%) more than CB (33%) (P 5 .0005). Sixty-
four percent of orthodontists claimed shorter adjustment
appointments with SLB, and only 30% indicated less
likelihood of extracting teeth with SLB than with CB
(P , .0001). The majority of respondents (61%)
expressed no difference between the two bracket
systems when considering the likelihood of extract-
ing teeth in crowded dentitions. Sixty-six percent of
orthodontists indicated faster initial treatment with SLB
(P , .001). Seventy-five percent of orthodontists

reported no difference in the number of emergency visits
between SLB and CB. With regard to long-term stability
and relapse potential, no significant bracket preference
was indicated by the practitioners (P 5 .2129).

While SLB were reported to be significantly pre-
ferred based on the shorter adjustment appointments
and faster initial treatment progress associated with
this bracket system, there were some treatment
factors associated with CB that were significantly
preferred. CB were found (68%) to be the most cost-
effective bracket systems and were significantly
preferred over SLB in this regard (P , .0001). While
68% of orthodontists preferred SLB during the initial
alignment stage, 64% indicated that they preferred CB
over SLB during the finishing and detailing stages of
treatment (P , .0001).

When the responses of the practitioners using SLB
were further analyzed, no significant association was
found between an orthodontist’s bracket preference
and (1) the length of time during which he used SLB

Table 1. Practitioner Characteristics

Question n %

Approximately what % of your patients do you currently treat with self-ligating brackets?

0 to 30 198 52

31 to 70 58 15

71 to 100 128 33

How long have/had you been using self-ligating brackets?

Less than 2 y 78 20

2 to 10 y 280 73

More than 10 y 24 6

How many cases did it take for you to become accustomed to self-ligation and feel comfortable using this technique?

Less than 10 147 38

10 to 30 145 38

More than 30 48 13

Never became comfortable 43 11

Do/did you use self-ligating brackets as a marketing tool for your practice?

Yes 134 35

No 247 65

What are/were your average appointment intervals for conventional brackets?

4 to 5 wk 103 27

6 to 7 wk 226 60

8 to 9 wk 48 13

10 or more wk 2 1

What are/were your average appointment intervals for self-ligating brackets?

4 to 5 wk 24 6

6 to 7 wk 154 41

8 to 9 wk 175 46

10 or more wk 26 7

If you no longer use self-ligating brackets, or are planning on discontinuing their use, what was the main reason for

your discontinuation of self-ligation?

(a) I was able to achieve better results with conventional brackets than self-ligating brackets. 47 34

(b) I did not see significant enough advantages with self-ligating brackets to justify expansion of inventory/cost. 81 59

(c) I did not like working with self-ligating brackets clinically (bonding issues, ligation technique, etc). 24 18

(d) Patients did not like self-ligating brackets. 7 5

(e) Other 3 2
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(P 5 .1267) or (2) whether he used SLB as a
marketing tool (P 5 .1342). There was, however, a
significant association between bracket preference
and three of the practitioner characteristics. These
included the percentage of patients treated with SLB
(P , .0001), the number of cases required to become
accustomed to SLB (P , .0001), and the average
appointment intervals for SLB (P , .0001). For
example, practitioners who quickly became accus-
tomed to SLB reported a significantly stronger prefer-
ence for SLB.

These characteristics were further analyzed to
determine their influence on bracket preference when
considering each individual treatment factor (Table 2).
For example, when evaluating overall treatment time,
the practitioners who preferred SLB were those who
treated a higher proportion of patients with SLB
(association A), who quickly became accustomed to
SLB (association B), and who reported longer appoint-
ment intervals for SLB (association D). The only
treatment factors in which bracket preference was
not influenced by any practitioner characteristics were
the likelihood of extraction treatment and the frequency
of emergency visits.

DISCUSSION

Most practitioners reported using SLB on either a
low percentage or a high percentage of patients. This

was demonstrated by the fact that 52% of respondents
reported using SLB on fewer than 30% of patients,
while 33% reported using SLB on the majority (70%–
100%) of patients. These findings were similar to those
of a 2009 survey16 of SLB users, in which 33% of the
practitioners used SLB in all their cases and 11% used
them in most cases. In the current survey, only 15% of
orthodontists reported using SLB with a somewhat
comparable frequency to use of CB. Overall, it was no
surprise that practitioners who treated a higher
proportion of patients with SLB were more likely to
prefer SLB over CB for almost every treatment factor.

In addition, bracket preference was also shown to be
significantly affected by the number of cases it took the
practitioners to become accustomed to SLB and by
the average appointment intervals for SLB and CB.
Clinicians who quickly became accustomed to self-
ligation were more likely to prefer SLB during all stages
of treatment and were also more likely to report a shorter
overall treatment time with SLB compared to CB.

The results of this study indicated a significant
relationship between an orthodontist’s appointment
intervals and his bracket preference. Practitioners who
reported longer appointment intervals (10 or more
weeks) with SLB were more likely to prefer SLB for
the majority of the treatment factors, including faster
initial treatment progress, better oral hygiene, shorter
adjustment appointments, and an overall shorter

Table 2. Responses by Orthodontists on Bracket Preference for a Variety of Treatment Factorsa

Treatment Factor

n (%)

Associationa

Mean Preference

Score (P-Value)CB No Difference SLB

For a given case, the overall treatment time is shorter with 22 (6) 214 (57) 141 (37) A, B, D 0.32 (,.0001)

During adjustments, patients experience less discomfort with 61 (16) 216 (57) 102 (27) A, C, D 0.11 (.0012)

Patients present with better oral hygiene when treated with 17 (4) 204 (54) 159 (42) A, D 0.37 (,.0001)

Assistants prefer working with 123 (33) 70 (19) 184 (49) A, D 0.16 (.0005)

Adjustment appointments are shorter with 27 (7) 110 (29) 242 (64) A, D 0.56 (,.0001)

For a crowded dentition, I would be less likely to extract teeth

using 36 (9) 232 (61) 113 (30) – 0.20 (,.0001)

Initially, treatment progresses faster with 10 (3) 121 (32) 250 (66) A, D 0.63 (,.0001)

There are fewer emergency visits with 70 (18) 283 (75) 26 (7) – 20.12 (,.0001)

Long-term stability with less relapse potential is better

achieved with 16 (4) 341 (93) 10 (3) A 20.02 (.2129)

Which bracket system is most cost effective? 254 (68) 48 (13) 70 (19) A, C 20.50 (,.0001)

Indicate which technique you prefer for each of the

following stages of treatment

Initial alignment 69 (18) 54 (14) 259 (68) A, B, D 0.50 (,.0001)

Space closure/anterior-posterior changes 106 (28) 68 (18) 206 (54) A, B, D 0.26 (,.0001)

Finishing/detailing 242 (64) 57 (15) 81 (21) A, B, C, D 20.43 (,.0001)

a Association indicates association between practitioner characteristics and bracket preferences. Statistical significance, after Bonferroni

correction, was set at P , .0038 to achieve an a 5 .05 across all of the treatment factors. Values in the ‘‘Association’’ column defined as follows:

A 5 Practitioners who treated a higher proportion of patients with self-ligating brackets (SLB) reported a significantly stronger preference for SLB;

B 5 Practitioners who quickly became accustomed to SLB reported a significantly stronger preference for SLB; C 5 Practitioners who reported

longer appointment intervals for conventional brackets (CB) reported a significantly stronger preference for CB; D 5 Practitioners who reported

longer appointment intervals for SLB reported a significantly stronger preference for SLB. A preference scoring of 21 was used for CB, 0 for no

difference, and +1 for SLB. An average score of zero indicates no preference. The test for a significant difference is given in the table and

indicates a preference for either SLB or CB.
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treatment time in comparison with CB. In addition, in this
survey, a small proportion of practitioners reported using
even longer intervals of 10 or more weeks for SLB.
However, it is possible that longer appointment intervals
could also result in longer treatment times. Even with
longer appointment intervals for SLB, however, these
practitioners were not more likely to indicate SLB as being
more cost effective than CB. Overall, SLB were still found
to be statistically significantly preferred by responding
practitioners for shorter adjustment appointments, faster
initial treatment progress, and preferred ligation method
during the initial alignment stage of treatment.

Sixty-six percent of practitioners perceived initial
treatment to progress faster with SLB than with CB.
Likewise, 68% of practitioners indicated a preference for
SLB during the initial alignment stage of treatment,
compared to the 18% who preferred CB brackets for this
treatment stage. Despite this significance, one ortho-
dontist stated, ‘‘I have treated over 100 cases with SLB
and have to say I saw no advantage in the speed of
treatment.’’ Some other respondents indicated that
‘‘While overall treatment time may be similar between
brackets, there are less total appointments when using
SLB.’’ Studies17,18 on treatment efficiency have found
that on average, patients treated with SLB finished
treatment 4 to 6 months sooner and had four to seven
fewer appointments than did patients with CB. However,

a recent systematic review14 reported that currently
prospective research considering the efficiency of
orthodontic alignment and rate of space closure has
consistently shown few differences between SLB and
CB. One of these studies13 reported no overall difference
between the two modes of ligation in terms of the time
required to resolve mandibular crowding. Another
study19 found no difference in the rate of en masse
space closure between passive SLB and CB.

SLB have also been proposed20 to improve oral
hygiene in patients as a result of decreased plaque
retention with the elimination of elastomeric ligatures.
In this study, orthodontists indicated a significant
preference for SLB when comparing oral hygiene in
patients with SLB and CB. However, several stud-
ies10,21,22 reported that there are no significant differ-
ences in oral hygiene between the patients bonded
with CB and those bonded with SLB.

It has been argued23,24 that fewer extractions are
required with SLB as a result of less incisor proclina-
tion and labial protrusion along with more significant
posterior expansion. In this study the majority (61%)
of orthodontists stated that bracket type made no
difference in the extraction decision, which is consis-
tent with the findings of other studies25,26 showing that
the use of SLB and CB does not result in differences in
incisor proclination and intercanine expansion.

Figure 1. Preferences for SLB or CB for a variety of treatment factors. The bracket preferences are shown as 95% confidence intervals.
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With regard to long-term stability, the overwhelming
majority of orthodontists (93%) perceived there was no
difference in long-term stability and relapse potential
between SLB and CB. Currently there is not sufficient
evidence regarding the influence of bracket type on
long-term stability, and future studies are required
before any conclusions can be drawn.

A reported27 disadvantage of SLB has been the
difficulty in finishing patients as a result of greater
clearance or ‘‘slop’’ of the archwire in the slot of SLB.
The majority of orthodontists (64%) from our survey
indicated that they preferred CB over SLB during the
finishing and detailing stages of treatment. This
preference was clearly emphasized by many ortho-
dontists who commented ‘‘It is difficult, if not impossi-
ble to finish cases with SLB. I have stripped and
rebonded cases with CB to finish treatment’’ or that
‘‘CB are far superior during finishing.’’ Nevertheless,
one practitioner stated the following: ’’SLB have better
quality of finish because you get to finishing wires
faster and have more time to detail.’’

Currently available SLB are clearly more expensive
than most CB. A concern repeated by many ortho-
dontists was whether any perceived increase in clinical
efficiency with SLB justified the increased cost.15 From
this study, orthodontists significantly preferred CB in
this regard, with the majority of practitioners (68%)
indicating that CB are more cost effective than SLB. In
fact, the majority of orthodontists who discontinued use
of SLB reported doing so mainly because they did not
see significant enough advantages over CB brackets
to make up for the increased cost. Practitioners stated,
‘‘I like SLB but the benefits, which are minimal, don’t
justify the expense,’’ and ‘‘I can’t believe I was
convinced that I should pay extra for SLB.’’

In this study, as a result of antitrust issues the use of
brand names was not allowed by the AAO (in
exchange for providing the mailing lists for partici-
pants). Therefore, when assessing the results from
this study, one must keep in mind that not all SLB are
the same and that differing locking mechanisms (active
vs passive) give them unique characteristics that could
influence their performance with regard to several of
the treatment factors evaluated in this study.

It must be noted that this study evaluated the
perceptions of orthodontists regarding SLB and CB.
It is likely that responses from advocates and
detractors of SLB may have biased the results, since
only 44% of orthodontists responded to the survey.
Respondents would, of course, be expected to answer
the questions in a way that was biased toward the
bracket system they use in their practices. The
conclusions of this study, therefore, are based on
perceptions of clinicians and are not necessarily based
on objective measures of performance.

CONCLUSIONS

N The orthodontists participating in this study reported
a perceived clinical difference between SLB and CB
with regard to orthodontic treatment.

N SLB were preferred by orthodontists more often than
CB for the majority of the treatment factors evaluated.

N The orthodontists’ bracket preference was signifi-
cantly influenced by the proportion of patients they
treated with SLB, the number of cases it took them to
become accustomed to SLB, and the average
appointment intervals for both SLB and CB.
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