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Abstract
Purpose This study aimed to evaluate the effects of lower premolar extraction on posttreatment stability one year following
fixed orthodontic treatment with passive self-ligating brackets (Damon system, Ormco, Orange, CA, USA).
Methods All patients were treated with fixed orthodontic appliances using passive self-ligating brackets (Damon). For
retention, removable Hawley retainers were used. Two groups of patients were included in the study. Each group consisted
of 23 patients: group Ex consisted of 10 male and 13 female patients (13.4± 1.6 years old) with extraction of lower first
premolars and group NonEx consisted of 11 male and 12 female patients (13.4± 3.9 years old) without dental extractions.
The patients’ dental models and photographs were assessed at T0 (pretreatment), T1 (the end of active orthodontic treatment:
3.3± 1.0 years in the Ex and 2.3± 0.8 years in the NonEx group) and at T2 (1 year posttreatment). All lower casts were
scanned and the following dental parameters were recorded and compared between the two groups: intercanine width
(ICW), anterior arch width (AAW), intermolar width (IMW), Little’s irregularity index (LII) and gingival recessions.
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Results An increase in ICW (group Ex: 1.20± 2.51mm and group NonEx: 0.84± 1.48mm) by the end of active treatment
(T1; P< 0.05), as well as a relapse regarding the ICW (group Ex: –0.1± 0.47mm and group NonEx: –67%± 0.38mm) one
year post-treatment (T2) were recorded in the samples. Relapse in the non-extraction group was statistically and clinically
significant, whereas ICW values remained relatively stable in the extraction group during the posttreatment period (T1–T2).
The irregularity index decreased during treatment (group Ex: –8.79± 6.36 mm and group NonEx: –5.24± 2.99mm) and
relapsed in both groups (group Ex: 0.57± 90mm and group NonEx: 0.27± 0.53). The rate of relapse in LII was correlated
to the relapse rate of ICW. A reduction of IMW was recorded in the Ex group (–1.89± 1.82mm) during active treatment
(P< 0.05), which remained stable 1 year posttreatment. AAW increased in both groups (group Ex: 2.77± 1.77mm and
group NonEx: 1.77± 2.04mm) throughout active treatment and remained stable at T2.
Conclusion Intergroup comparison revealed that ICW remained stable 1 year posttreatment in the Ex group, whereas high
relapse of ICW was recorded in the NonEx group. Furthermore, risk of a relapse of LII appears to be higher in cases with
a relapse of the ICW.

Keywords Intercanine width · Extraction of mandibular premolars · Multibracket appliance · Arch width dimensions ·
Relapse

Stabilität kieferorthopädischer Behandlungsergebnisse im unteren Zahnbogen nach
Nonextraktionstherapie im Vergleich zu Extraktionstherapie der ersten Prämolaren unter
Verwendung von passiven selbstligierenden Brackets

Zusammenfassung
Ziel Diese Studie hatte zum Ziel, die Auswirkungen der Extraktion der unteren Prämolaren auf die Nachbehandlungs-
stabilität ein Jahr nach kieferorthopädischer Multiband-Therapie mit passiven selbstligierenden Brackets (Damon-System,
Ormco, Orange, CA, USA) zu untersuchen.
Methoden Alle Patienten wurden mit kieferorthopädischen Multibandapparaturen unter Verwendung von passiven selbst-
ligierenden Brackets (Damon) behandelt. Zur Retention wurden herausnehmbare Hawley-Retainer eingesetzt. Zwei Pati-
entengruppen zu je 23 Patienten wurden in die Studie aufgenommen: Gruppe Ex bestand aus 10 männlichen und 13 weib-
lichen Patienten (13,.4± 1,6 Jahre alt) mit Extraktion der unteren ersten Prämolaren, Gruppe NonEx aus 11 männlichen
und 12 weiblichen Patienten (13,4± 3,9) ohne Zahnextraktionen. Die dentalen Modelle und Fotos der Patienten wurden
zu T0 (vor der Behandlung), T1 (am Ende der aktiven kieferorthopädischen Behandlung: 3,3± 1.0 Jahre in der Gruppe Ex
und 2,3± 0,8 Jahre in der Gruppe NonEx) und T2 (ein Jahr nach Entbänderung) analysiert und ausgewertet. Alle unteren
Modelle wurden gescannt. Die nachfolgend aufgeführten zahnmedizinischen Parameter wurden erfasst und zwischen den
beiden Gruppen verglichen: interkanine Distanz (ICW), anteriore Zahnbogenbreite (AAW), intermolare Distanz (IMW),
Littles Irregularitätsindex (LII) und Gingivarezessionen.
Ergebnisse Festgestellt wurden eine Zunahme der ICW (Gruppe Ex: 1,20± 2,51mm und Gruppe NonEx: 0,84± 1,48mm)
am Ende der aktiven Behandlung (T1; p< 0,05) sowie ein Rezidiv in Bezug auf die ICW (Gruppe Ex: –0,1± 0,47mm und
Gruppe NonEx: –67%± 0,38mm) ein Jahr nach der Behandlung (T2) in den Stichproben. Das Rezidiv in der Nonextrak-
tionsgruppe war statistisch und klinisch signifikant, während die ICW-Werte in der Extraktionsgruppe während der Nach-
behandlungszeit (T1–T2) relativ stabil blieben. Der LII nahm während der Behandlung ab (Gruppe Ex: –8,79± 6,36mm
und Gruppe NonEx: –5,24± 2,99mm) und zeigte in beiden Gruppen ein Rezidiv (Gruppe Ex: 0,57± 0,90mm und Gruppe
NonEx: 0,27± 0,53). Die Rate des Rezidivs im LII korrelierte mit der Rezidivrate der ICW. Eine Abnahme der IMW
wurde in der Ex-Gruppe (–1,89± 1,82mm) während der aktiven Behandlung verzeichnet (p< 0,05), sie zeigte sich ein
Jahr nach der Behandlung stabil. Die AAW nahm in beiden Gruppen (Gruppe Ex: 2,77± 1,77mm und Gruppe NonEx:
1,77± 2,04mm) während der aktiven Behandlung zu und war zu T2 stabil.
Schlussfolgerung Der Intergruppenvergleich ergab, dass die ICW ein Jahr nach der Behandlung in der Ex-Gruppe stabil
blieb, während ein hohes ICW-Rezidiv in der NonEx-Gruppe festgestellt wurde. Darüber hinaus scheint das Risiko eines
LII-Rezidivs bei Patienten mit einem ICW-Rezidiv höher zu sein.

Schlüsselwörter Interkanine Distanz · Extraktion von unteren Prämolaren · Multibracketapparatur · Maße der
Bogenbreite · Rezidiv
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Introduction

Posttreatment stability remains a major concern and a de-
bated issue to this day. The maintenance of arch form and
width (especially intercanine width) during active treatment
is considered to play a major role in posttreatment stability
[1].

Nevertheless, expansion of the dental arch in the poste-
rior segment is proposed to be a suitable method to pro-
vide the required space for aligning and leveling in patients
with crowding without increasing the intercanine width or
the arch length through protrusion of the incisors, which
would jeopardize posttreatment stability [2]. Several claims
have been made by passive self-ligating bracket manufac-
turers (such as the Damon system, Damon Q, Ormco, CA,
USA) on their ability to provide stable posterior expansion
through physiological tooth movement [3]. However, strong
clinical evidence supporting these claims is scarce. Most of
the available studies on passive self-ligating brackets show
a moderate increase in all transversal dental measurements
including intercanine width [2, 4–7]. It is important to note
that these studies were mainly performed on nonextrac-
tion cases with moderate to severe crowding. Nonextraction
treatment of cases with severe crowding could lead to in-
cisor protrusion and transversal expansion, in an amount
that might decrease treatment stability regardless of the
type of orthodontic appliance used. These studies very of-
ten evaluated the immediate posttreatment results and lack
follow-up posttreatment evaluation. Their results are also
controversial due to the use of different archwire types or
sequences and retention protocols (fixed lingual retainers
vs. removable retention appliances).

The decision for extraction vs. nonextraction therapy
should not be based on the appliance (self-ligate vs. con-
ventional brackets), but according to the individual criteria
of each patient. Even though the extraction of permanent
teeth has lost its popularity among orthodontists and has de-
creased by almost 20% [8], it is a well-stablished method
of gaining space with justified indication in many patients
[9]. Gaining space through extraction would theoretically
minimize the unwanted increase of the dental arch width
and length, reducing the risk of posttreatment relapse [10].

Another factor influencing posttreatment stability is
a sufficient retention phase and the retention appliance. If
the retention time is not adhered to, the risk of relapse is
high, whereby the teeth return to their original position
under the influence of the surrounding tissue that is still
undergoing remodeling. Therefore, the new position of
teeth should be kept stable for a sufficiently long retention
time by suitable retention devices [11]. Bonded canine-
to-canine retainers are effective long-term retainers, which
very well maintain the anterior alignment and intercanine
width after orthodontic treatment [12]. However, the use

of fixed lingual retainers represents a confounding factor if
evaluating posttreatment changes of the transversal dimen-
sion like the intercanine width and studies on posttreatment
stability in the absence of fixed retainers are scarce.

Although previous studies have investigated the effects
of extraction vs. nonextraction treatment, to our knowledge
no study has compared the stability of the extraction vs.
nonextraction modality using the Damon system.

Therefore, the aim of this study was to compare the
posttreatment stability between nonextraction and extrac-
tion treatments utilizing passive self-ligating brackets (Da-
mon system). The study aimed to test and reject the null
hypothesis, which posited no difference in the posttreatment
stability between the two treatment modalities.

Materials andmethods

Sample size calculation

The sample size calculation was based on a study by
Mueller [13]. In order to achieve a test power of 80% at
an α significance level of 0.05, at least 21 patients per
group were required to detect a mean difference greater
than 1.5mm. Thus, sample size was set at 23 patients per
each group to counteract a possible dropout rate of 5%.

Patients

The archive of the Orthodontic Department at Frankfurt
University was searched for patients fulfilling the following
inclusion criteria:

� Complete natural permanent dentition at the beginning of
treatment,

� Skeletal class I malocclusion,
� Fully erupted lower canines at the beginning of treatment,
� Complete diagnostic records including preTx (T0),

midTx (T1) and 1-year (±½ year) postTx (T2) dental
models and intraoral photographs with visible gingiva
level,

� Patients undergoing fixed orthodontic therapy using
Damon-Q self-ligating brackets (Ormco, Orange, CA,
USA) with standard values, 0.022-in slots and the follow-
ing archwire sequence: 0.014 CuNiTi Damon (Ormco);
0.016 CuNiTi Damon (Ormco); 0.016× 0.025 CuNiTi
Damon (Ormco); 0.018× 0.025CuNiTi Damon (Ormco);
0.019× 0.025 SS (Ormco), and

� Use of removable Hawley retention appliance during the
first year posttreatment,

Exclusion criteria comprised
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� Missing or supernumerary teeth, as well as prosthetic
restorations,

� Systemic diseases, syndromes or skeletal dysgnathies,
which require surgical intervention,

� Patients with poor compliance or oral hygiene which
have led to early termination of the fixed orthodontic
treatment,

� Gingival recessions prior to the beginning of treatment,
� Anterior cross bite,
� Previous removable, functional or fixed orthodontic treat-

ment,
� Use of additional anchorage devices, expanders or fixed

functional appliances.

Fig. 1 Three-dimensional dental
imaging software screenshots
of dental casts: a nonextraction
case at T0, b extraction case
at T0, c nonextraction case at
T1, d extraction case at T1,
e nonextraction case at T2,
f extraction case at T2 (interca-
nine width (ICW), anterior arch
width (AAW), intermolar width
(IMW), Little’s irregularity in-
dex (LII))
Abb. 1 Screenshot der dreidi-
mensionalen zahnmedizinischen
Bildgebungssoftware – Patien-
tenmodell ohne Zahnextraktio-
nen (NonEx) bei T0 a Nonex-
traktionsfall bei T0, b Extrak-
tionsfall bei T0, c Nonextrakti-
onsfall bei T1, d Extraktionsfall
bei T1, e Nonextraktionsfall bei
T2, f Extraktionsfall bei T2

Data acquisition

In all, 46 patients fulfilled the inclusion criteria and were
included in the study; 23 patients were treated without
dental extractions and were allocated to the nonextraction
(NonEx) group. Symmetric lower first premolar extractions
(Ex) were performed in the other 23 patients and they were
included in the Ex group.

Dental models and intraoral photographs of each patient
were evaluated at three stages: at the beginning of the ther-
apy (T0), immediately after debonding (T1), and 1 year
after debonding (Fig. 1)).

All mandibular models were scanned with the or-
thoX model scanner (Dentaurum, Ispringen, Germany)
and the following measurements were performed using
the OnyxCeph3TM software (Image Instruments, Chemnitz,
Germany):
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� Intercanine width (ICW): distance between the cusp tips
of the canines.

� Anterior arch width (AAW): distance between the most
buccal point of the approximal contact between the first
and second premolar teeth.

� Intermolar width (IMW): distance between the tips of
mesiobuccal cusps of the first molar teeth.

� Little’s irregularity index (LII): sum of the linear dis-
tances in the horizontal plane between the contact points
of the anterior teeth including the mesial surface of the
canines [14].

All measurements were done by one examiner and were
repeated manually using a digital vernier caliper 1/100.

The photographs were evaluated for gingival recessions
beyond the enamel–cement junction and were recorded by
marking the yes or no boxes. Miller’s classification of the
marginal tissue recessions was recorded in patients show-
ing marginal recessions in the lower anterior segment (ca-
nine–canine) [15].

Statistical analysis

The statistical analysis was done using the BiAS software
for Windows (version 11.12, Epsilon Verlag, Darmstadt,
Germany). Shapiro–Wilk test was used to check the vari-
ables for normal distribution. Since the data were not
normally distributed, nonparametric tests were used. The
Wilcoxon–Mann–Whitney U-test was used for compari-
son between the Ex and NonEx groups. The comparisons
between different time points within each group were
performed using the Wilcoxon matched-pairs test.

The method error was assessed by repeating all of the
manual measurements after 2 weeks by the same examiner
using Dahlberg’s formula [16].

Results

In all, 46 patients were included in the study (Table 1).
Group Ex consisted of 10 male and 13 female patients
(13.4± 1.6 years old) with extraction of lower first premo-
lars and group NonEx consisted of 11 male and 12 female
patients (13.4± 3.9 years old) without dental extractions.
The patients in the Ex group showed on average a higher
baseline LII (9.09± 6.43) than NonEx group (5.29± 2.97).
Treatment duration was also on average longer in the
Ex group (3.3± 1 years) compared to the NonEx group
(2.3± 0.8 years). The results of the study model analyses
are summarized in Table 2.

The Dahlberg error was measured at 0.01mm for ICW
value. The intraexaminer evaluations showed minimal ca-
sual errors and absence of significant systematic errors.

Table 1 Demographic characteristics of study groups
Tab. 1 Demografische Darstellung der Studiengruppen

Variable NonEx
Group

Ex Group P-value

Number 23 23 NS

Gender female 12 13 NS

Gender male 11 10 NS

Age at T0
(mean± SD)

13.4± 3.9 13.4± 1.6 NS

T0 baseline, T1 at the end of active treatment, T2 1 year
posttreatment, SD standard deviation, NS not significant, Ex extraction,
NonEx nonextraction

Intercanine width

A statistically significant increase in intercanine width
(ICW) during active treatment (T0–T1) was noted in
both groups (group Ex: 1.20± 2.51mm and group NonEx:
0.84± 1.48mm; Table 2). The ICW decreased posttreat-
ment (T1–T2) in both groups (group Ex: –0.1± 0.47mm
and group NonEx: –0.67± 0.38mm); however, this de-
crease was only statistically significant in the NonEx group
(P< 0.001). Thus, in the NonEx group a significantly higher
relapse was recorded and the values of intercanine width
returned almost to the initial values 1 year posttreatment in
this group (25.65± 1.80mm at T0 and 25.81± 1.31mm at
T2).

Comparison between baseline and posttreatment CW
measurements (T0–T2) revealed a statistically signifi-
cant increase in the Ex group (1.10± 2.27mm, P< 0.05),
which is in contrast to the group NonEx (0.17± 1.46mm,
P= 0.12).

Anterior arch width

The anterior arch width (AAW) values increased sig-
nificantly during active treatment (T0–T1) in both groups
(group Ex: 2.77± 2.23mm and group NonEx:
1.77± 2.04mm; P< 0.001). The anterior arch width re-
mained relatively stable 1 year posttreatment and the
changes in AAW between T1–T2 were not significant in
the two groups (group Ex: –0.33± 0.82mm, P= 0.7 and
group NonEx: 0.25± 0.62mm, P= 0.07).

Intermolar width

Statistically significant changes were recorded in group
Ex regarding the intermolar width (IMW) value. In this
group, IMW decreased by –1.89± 1.8 2mm from T0–T1
(P< 0.001) and remained stable during the posttreat-
ment phase (T1–T2). The changes in the IMW value
in the NonEx group (0.23± 1.25mm during T0–T1 and
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–0.16± 0.70mm during T1–T2) were not statistically sig-
nificant between all investigation time points.

Little’s irregularity index

The reduction in Little’s irregularity index (LII) measure-
ments was statistically significant in both groups for the
T0–T1 interval (P< 0.001). The reduction in Ex group
(–8.79± 6.36mm) was significantly higher than in the
NonEx group (–5.24± 2.99mm), which could be due to the
higher baseline values of LII in the Ex group. A statistically
significant and similar amount of relapse was noted in both
groups (Ex group: 0.57± 0.90mm, P< 0.01 and NonEx
group: 0.27± 0.53mm, P< 0.05) between T1 and T2. Nev-
ertheless, the initial values of LII were not reached and
both groups showed significantly lower LII values 1 year
posttreatment in comparison with baseline measurements
(P< 0.001).

Concomitant relapse in ICW and LII measurement

Considering the whole patient collective revealed a rela-
tively high risk of LII relapse of 13:5 (2.6) in case of
concomitant ICW relapse. In cases without ICW relapse,
a lower risk of LII relapse of 16:12 (1.3) was observed.
The calculated odds ratio equals 1.95, meaning that the risk
of LII relapse in the presence of a relapse of ICW was
almost twice as high as that in the absence of ICW relapse.

Gingival recession

None of the patients showed gingival recession in the lower
anterior segment at T0. However, 3 patients in the Ex group
and 5 patients in the NonEx group developed anterior gingi-
val recession during active treatment (T0–T1). The gingival
recession remained stable in these patients 1 year posttreat-
ment. In addition, 1 patient in the Ex group and 1 patient
in the NonEx group developed gingival recessions between
T1 and T2. None of the patients showed a recession higher
than class I according to Miller’s classification or the loss
of interdental soft tissue.

Discussion

The present study investigated posttreatment stability of
extraction (Ex) vs. nonextraction (NonEx) treatment using
passive self-ligating brackets (Damon system).

The Damon philosophy claims to resolve dental arch
space deficiency by providing stable posterior arch expan-
sion without compromising the perioral muscles [6]. Sev-
eral studies have evaluated the effects of the Damon system
(Damon, Ormco, Orange, CA, USA) on the arch parameters
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at the end of active treatment. Although the arch widening
potential of the Damon system has been consistently shown
by previous studies [2, 4–7], the increase in the transversal
dimension was reported to happen throughout the arch (in-
cluding the canine and premolar regions) and was mainly
due to the broader form of the Damon archwires [5]. These
results are partly in agreement with those of our study.
We also reported an increase in ICW and AAW in both
groups at T1, but an increase in IMW was not shown in
our study. On the contrary, the IMW was even reduced in
the Ex group at T1. This reduction could be explained by
mesial movement of the molars towards the narrower part
of the arch and by overall arch constriction due to premolar
extraction in the Ex group. The same explanation applies
to the increase of ICW in the Ex group: distal movement
of the canines into the extraction site (broader part of the
arch) leads to an increase in ICW at T1. In contrast to sim-
ilar studies on NonEx treatment using the Damon system,
the IMW remained unchanged in the NonEx group in our
study. This was partly due to our archwire sequence. Al-
though we have used the Damon arch form in the initial
archwires, the last archwire used in our patients was an
individualized stainless steel (SS) 0.019× 0.025 archwire,
which was planned to restore the patients individual arch
form. The other reason for a less significant increase of
IMW in the NonEx group is the exclusion of patients with
severe crowding from the NonEx group. The majority of
the studies on Damon system opted for a NonEx treatment
and combined patients with moderate and severe crowd-
ing in the same group. The lower degree of expansion in
our study at T1 may be explained by the lower degree of
crowding in our NonEx group.

It is important to consider that most of the studies per-
formed their measurements immediately at the end of active
treatment (T1) and lack follow-up data on posttreatment
stability of the Damon system. Thus, we also evaluated
the stability of these parameters 1-year posttreatment (T2).
Furthermore, only a few studies have reported the post-
treatment stability of the Damon system on the transversal
dimension [2, 5, 17, 18]. Differences in the retention proto-
cols should be considered if interpreting the stability results.
The use of fixed lingual retainers is an effective method of
preserving ICW and would explain the lack of relapse in
ICW at T2 in the study by Lucchese et al. [5]. The authors
also reported a tendency for posttreatment arch constriction
especially in the premolar region, which could be due to the
lack of compliance wearing a Hawley removable plate as
an additional retention method [5]. In contrast to the study
of Lucchese et al. [5], AAW and IMW remained relatively
stable in both groups in our study during the T1–T2 in-
terval. This may result from the difference in our archwire
sequence, as we opted for individualized SS working arch-
wires adapted to the patients’ initial archform, intending to

decrease the degree of expansion and subsequent relapse at
T2.

Our results regarding IMW and AAW are partly in agree-
ment with those of Basciftci et al. [17], as they used a sim-
ilar archwire sequence as ours. The high relapse tendency
regarding ICW and LII at T2 in the NonEx group is largely
due to not placing a fixed lingual retainer in our study.

Atik et al. [18] compared the transversal dimension sta-
bility of Damon system vs. a combination of Quadhelix
and conventional brackets in patients with a transverse de-
ficiency undergoing nonextraction treatment. They reported
a significant relapse in ICW as well as interpremolar width
in both of their groups. The authors suggested that the re-
lapse was due to their retention protocol (only a removable
Hawley plate), which is also in agreement with our results.

A similar study by Willeit et al. [2] showed a signifi-
cant relapse in interpremolar width 1 year posttreatment,
whereas ICW and IMW remained stable posttreatment.
Their retention protocol consisted solely of fixed lingual
retainer (no Essix or Hawley removable plate were used).
The strength of the study by Willeit et al. is their long-
term follow-up (6 years). They suggested that the relapse
occurred mainly in the first year posttreatment and af-
terwards a plateau was reached [2]. However, the named
studies only included nonextraction treatment and lacked
information about the severity of the initial crowding or
space deficiency in their samples, which might additionally
explain the lack of agreement in their results with those of
our study.

It is interesting to note that the high degree of relapse in
the ICW in our study was only noted in the NonEx group,
although the same retention protocol (removable Hawley
plate) was used in both groups. Our results suggest that the
role of fixed retention becomes even more critical following
NonEx treatment, as a higher relapse is to be expected in
ICW. The posttreatment stability of AAW in both groups
suggest the efficiency of the Hawley plate in maintaining the
posterior transversal dimension. Therefore, a combination
of both retention devices can be recommended especially
in patients undergoing NonEx treatment using the Damon
system.

Comparing the stability of Ex vs. NonEx treatment, we
found a greater reduction of LII in the Ex group. The
greater reduction of LII in the Ex group can be explained
by the higher baseline LII values in this group. Both groups
showed a significant relapse one year posttreatment. This
is relapse was higher in the NonEx group, which correlated
with the more significant relapse of the ICW in this group
at T2. Our results are in agreement with those of similar
studies, using diverse bracket system [9, 19–22]. The use
of the Damon system in our study did not seem to affect
the posttreatment stability in regards to LII.
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Cortin et al. [9] reported a greater long-term decrease
of IMW in patients after dental extractions. In our study,
IMW was reduced in the Ex group during active treatment
and remained stable throughout the posttreatment phase.
However, we retained the posterior transversal dimension
using a Hawley appliance and investigated a shorter follow-
up period of just one year, which is an important limitation
of our study.

The study’s retrospective design certainly must be con-
sidered a limitation. Therefore, prospective studies with
longer follow-up periods are required to further investigate
the effects and stability of Ex treatment vs. NonEx using
passive self-ligating brackets such as Damon system.

Conclusion

Intercanine width (ICW) and anterior arch width (AAW)
values significantly increased during active treatment in
both the extraction (Ex) and nonextraction (NonEx) groups.
A high relapse of ICW was recorded in the NonEx group,
which correlated to the relapse in Little’s irregularity in-
dex (LII) measurements. Our results suggest higher stabil-
ity in the Ex group regarding the ICW 1 year posttreatment.
Therefore, the use of the self-ligating system in our study
did not lead to more stable expansion.

Intermolar width (IMW) remained stable during all inter-
vals in the NonEx group in contrast to the Ex group, which
showed a significant reduction of the IMW value between
T0 and T1. This reduction remained stable 1 year posttreat-
ment. This finding highlights the role of the archwire form
vs. the ligation method with regard to the arch widening
effect of a self-ligating system.
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