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Effects of Three Different Orthodontic Treatment Methods 
on the Stability of Mandibular Incisor Alignment

Hande Gorucu-Coskuner*/ Ezgi Atik**/ Ilken Kocadereli***

Objective: To compare the effects of extraction, non-extraction and air-rotor stripping treatments on 
mandibular dental arch dimensions, lower incisor positions and evaluate their effects on the stability of 
the treatment. Study design: The sample consisted of 44 patients with Class I malocclusion and moderate 
crowding including 15 patients treated with extraction, 13 with air-rotor stripping (ARS), and 16 with non-
extraction treatment. The records were taken at pretreatment (T0), end of active orthodontic treatment (T1), 
minimum 3 years post-treatment (T2). The model and cephalometric measurements were evaluated. For 
statistical analyses ANOVA and Welch test was applied. Results: At post-retention period Little’s irregularity 
indices were increased to 1.96 mm, 2.38 mm and 3.59 mm for extraction, ARS and non-extraction groups 
respectively (p<0.05). At T1-T2, intercanine widths were decreased significantly at all groups (p<0.05). 
The arch length and arch depth decreased significantly at extraction group (p<0.05) from T0 to T1 and 
remained the same at T2 (p>0.05). The lower incisors were retroclined with treatment and slightly proclined 
at post-retention period in extraction group. In ARS and non-extraction group, lower incisors proclined 
with treatment and remained the same at post-retention. Conclusion: At all groups the irregularity indices 
relapsed but did not return to pretreatment values. Although significant increase at intercanine width was 
only observed in non-extraction treatment, at post-retention phase, intercanine widths were significantly 
decreased at all groups. The changes at lower incisor inclinations relapsed slightly in extraction group but 
remained the same in the other groups.
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INTRODUCTION

Without a doubt, maintaining favorable orthodontic 
treatment outcomes is as challenging as completing a 
successful orthodontic treatment. Even if an appropriate 

retention period is observed following the removal of active appli-
ances, unwanted tooth movement could take place after the removal 
of retention appliances. At this point, suitable orthodontic treatment 
planning and the achievement of appropriate occlusal and soft tissue 
relationships at the debonding phase can help to minimize ortho-
dontic relapse.1

It is known that increases in dental arch length and width with 
orthodontic treatment tend to relapse in the post-retention period,2, 3 
and the intercanine width of the original malocclusion can serve as 
an excellent indicator for the intercanine dimension that is expected 
at post-retention.4 Also, the changes in antero-posterior positions 
of mandibular incisors are known to be unstable, as they have a 
tendency to relapse to their original positions.1 Accordingly, to 
maintain the outcomes of orthodontic treatment, the mandibular 
arch width and length should be kept, for the most part, in their 
original dimensions.

When handling a patient with moderate crowding and Class I 
skeletal relationship, treatment plans may include extraction or 
non-extraction. Additionally, air-rotor stripping was introduced as 
an alternative for the treatment of moderate crowding.5 The main 
purposes of the extraction and air-rotor stripping treatments are to 
gain the needed spaces by extracting or stripping the teeth, and to 
minimize the changes in dental arch width and incisor positions to 
obtain more stable treatment outcomes.

Although the effects of extraction and non-extraction treat-
ments on the arch dimensions6-8 and the stability of the treatment 
outcomes8-11 have been reported in the literature, the comparison 
of the stability of these treatment modalities with the stability of 
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air-rotor stripping treatment has not yet been documented, to our 
knowledge. Therefore, the aim of this retrospective study was to 
compare the effects of extraction, non-extraction and air-rotor 
stripping treatments on mandibular dental arch dimensions and 
lower incisor positions of Class I moderate crowding patients, and 
to evaluate their effects on the stability of the treatment. The null 
hypothesis tested was that there is not an expected difference in 
post-treatment parameters among the groups.

MATERIAL AND METHOD
The sample consisted of 44 patients who were selected from the 

archive of the Hacettepe University, Faculty of Dentistry, Depart-
ment of Orthodontics. Ethical approval for this investigation was 
granted by the Hacettepe University Ethical Committee of Non-In-
vasive Clinical Research (GO15/587-17). 3 operators educated by 
the same academicians conducted the treatments at the university 
clinic. It was a retrospective study and all of the patients were 
selected according to the following inclusion criteria: All patients 
had skeletal Class I malocclusion with 3-6 mm crowding, and 
were treated with a full comprehensive multi-bracket 0.018-inch 
edgewise system. None of the patients had posterior cross-bites or 
maxillary transverse deficiency. In the retention period, all patients 
were instructed to wear removable retainers 24 hours a day for six 
months, and 12 hours a day for the following 12 months. None of 
the patients had fixed lingual retainers. The records were taken at 
three time points: during the pretreatment period (T0), at the end 
of the active orthodontic treatment (T1) and at a minimum three-
year post-treatment period (T2). Then the treatment protocols were 
investigated from the patient records, and patients were placed to 
extraction, air-rotor stripping or non-extraction groups according to 
their treatment protocol. The groups were as following:

Extraction Group consisted of 15 patients (nine girls, six boys) 
treated with the extraction of the first four premolar teeth. At T0, 
the mean age was 13.89±5.69 years, and the mean Little’s irregu-
larity index was 8.03±3.00 mm. The mean treatment duration was 
2.10±0.48 years, and post-treatment period was 3.65±0.96 years.

ARS Group consisted of 13 patients (eight girls, five boys) 
treated with air-rotor stripping of minimum six mandibular anterior 
teeth. The ARS amount was between 3 and 6 mm. At T0, the mean 
age was 13.51±1.73 years, and the mean Little’s irregularity index 
was 6.23±2.70 mm. The mean treatment duration was 2.15±1.05 
years and post-treatment period was 3.94±1.91 years.

Non-extraction Group consisted of 16 patients (thirteen girls, 
three boys) treated with non-extraction treatment. At T0, the mean 
age was 13.34±1.82 years, and the mean Little’s irregularity index 
was 6.74±1.64 mm. The mean treatment duration was 1.67±0.63 
years, and post-treatment period was 3.17±0.39 years.

Dental Arch Measurements
One investigator (H.G.C.) under the control of a second inves-

tigator (E.A.) measured the dental models. The measurements were 
made three times, and the average of the three values was used as the 
final value. A digital caliper was used for a precision measurement 
of dental casts to the nearest 0.01 mm. The following measurements 
were made (Figures 1 and 2):

1. Little’s irregularity index12: The linear displacement of the 
adjacent anatomic contact points of the mandibular incisors 
was determined; the sum of five measurements represented 
the Irregularity Index value of the case.

2. Mandibular intercanine width: Distance between the crown 
tips of the right and left mandibular canines.

3. Mandibular interpremolar width: Distance between the 
central fossae of the right and left mandibular first premo-
lars. In the extraction group, at T1 and T2, mandibular 
second premolars were used to determine interpremolar 
width.

4. Mandibular intermolar width: Distance between the mesio-
buccal cusp tips of the right and left mandibular first molars.

5. Arch length: Distance along the midline from the interin-
cisal midline to the mesial contact of the first molars.

6. Arch depth: Perpendicular length from the midpoint 
between the mandibular central incisors to the line drawn 
between the mesial anatomic contact points of the first 
molars.

Cephalometric Measurements
On the lateral cephalometric radiographs, eight cephalometric 

landmarks were located. Three angular measurements and one 
linear measurement were made. For the cephalometric measure-
ments, the radiographs were scanned and loaded to the Quick Ceph 
program. The landmark digitization and tracing was done using the 
Quick Ceph program (Quick Ceph System 2014, San Diego, Calif.). 
One investigator (H.G.C.) digitized the cephalograms, and a second 
investigator (E.A.) controlled. When there was a controversy, two 
investigators reached a decision together. The cephalometric land-
marks and planes, and the measurements made according to those 
planes, are shown in Figure 3:

1. IMPA (°): The angle between the mandibular incisor and 
the Mandibular Plane (Go-Me).

2. FMIA (°): The angle between the mandibular incisor and 
the Frankfurt Horizontal Plane (Po-Or).

3. L1-NB (°): The angle between the mandibular incisor and 
the line from Nasion to B point.

4. L1-NB (mm): The distance from the tip of the mandibular 
incisor to the line from Nasion to B point.

Statistical Analysis
The normality of the age of the patients, pretreatment Little’s 

irregularity index, and treatment and retention duration values 
were evaluated with Shapiro-Wilk normality test. It was seen that 
all variables were distributed normally. Age and irregularity vari-
ables were homogenous according to Levene Variance Homoge-
neity test but treatment and retention durations were not. So, to test 
intergroup differences, ANOVA test was carried out for age and 
irregularity variables and Welch test was carried out for treatment 
and retention durations.

For the assessment of intragroup changes occurred with time, 
repeated measure ANOVA test was carried out because the repeated 
variables showed normal distribution according to Shapiro-Wilk 
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ANOVA test was applied for analyzing the differences between 
intergroup changes. According to Levene Variance Homogenity 
test, intercanine distance (T0-T1), intermolar distance (T1-T2) and 
arch length (T0-T1) values were not homogenous so Welch ANOVA 
test was applied for those variables.

RESULTS
The intergroup comparison of the pretreatment age, Little’s 

irregularity index, and the treatment and retention durations is 
shown in Table I. No statistically significant differences were 
observed between the groups for those variables (p>0.05).

The intragroup changes and the comparison of the changes in 
variables between the groups are shown in Table II and III.

For all groups, the Little’s irregularity index decreased to 0 
at the post-treatment period (p<0.05). During the post-retention 
period, significant 1.96 mm, 2.38 mm and 3.59 mm increases were 
observed for Groups I, II and III respectively (p<0.05), but despite 
the increase, Little’s irregularity index scores did not reach pretreat-
ment values with the most pronounced relapse in the non-extraction 
group, and the least relapse in the extraction group. When intergroup 
comparisons were analyzed, the changes were significant from T0 
to T2 (p<0.05), and the difference resulted from the changes in 
extraction group.

The change in intercanine width with treatment was signifi-
cant only for non-extraction group, with an increase of 1.50 mm 
(p<0.05). At the T1-T2 period, intercanine widths were significantly 
decreased across all groups (p<0.05) and the changes were similar 
between the groups (p>0.05) (Table II).

Figure 1: The dental cast measurements: 1; Little’s irregularity 
index (A+B+C+D+E), 2; Mandibular intercanine width, 
3; Mandibular interpremolar width, 4; Mandibular 
intermolar width. 

Figure 2: The dental cast measurements: 5; Arch length (A+B), 
6; Arch depth. 

normality test. When a change in the course of time was present, 
LSD as a post-hoc test was applied to measure which time interval 
was responsible for the difference within the groups.

For analyzing the differences between intergroup changes 
occurred with time, firstly the normality of the variables was tested 
with Shapiro-Wilk normality test. All of the variables were normally 
distributed so ANOVA test was applied for the assessment of inter-
group differences. According to Levene Variance Homogenity test, 
intercanine distance (T0-T1), intermolar distance (T1-T2) and arch 
length (T0-T1) values were not homogenous so Welch ANOVA test 
was applied for those variables.

Figure 3: The planes and angles used at cephalometric 
measurements: 1; Frankfurt horizontal plane, 2; 
Mandibular plane, 3; N-B plane, 4; mandibular incisor 
long axis, 5; IMPA(°), 6;FMIA(°), 7; L1-NB(°), 8; L1-
NB(mm).
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Table I. Intergroup comparison of pretreatment age, treatment and retention durations and pretreatment Little index values. 

Extraction Group 
(mean ±SD) a

ARS Group 
(mean ±SD) a

Non-Extraction 
Group

 (mean ±SD) a
P-Value

N (number of patients) 15 (9 girls, 6 boys) 13 (8 girls, 5 boys) 16 (13 girls, 3 boys)

Age (T0)b (years) 13.89±5.69 13.51±1.73 13.34±1.82 0.912

Treatment duration (years) 2.10±0.48 2.15±1.05 1.67±0.63 0.110

Post-treatment period (years) 3.65±0.96 3.94±1.91 3.17±0.39 0.119

Little irregularity index (T0)b (mm) 8.03±3.00 6.23±2.70 6.74±1.64 0.152

a SD indicates standard deviation. 
b T0 indicates pretreatment.

Model 
Measurements

Extraction Group
(mean, lower bound-

upper bound)a
Px -value

ARS Group
(mean, lower bound-

upper bound)a
Px -value

Non-Extraction Group
(mean, lower bound-

upper bound)a
Px -value

Li
ttl

e 
In

de
x 

Sc
or

e 
m

m
)

T0-T1 -8.03a

(-9.69--6.37) 0.000* -6.23a

(-7.86--4.60)
0.000* -6.75a

(-7.62--5.87) 0.000*

T1-T2 1.96a

(1.09-2.83) 0.000* 2.38a,b

(1.33-3.42) 0.000* 3.59b

(2.49-4.70) 0.000*

T0-T2 -6.07a

(-7.54--4.59) 0.000* -3.86b

(-5.09--2.62) 0.000* -3.15b

(-4.40--1.91) 0.000*

In
te

rc
an

in
e 

W
id

th
 

(m
m

)

T0-T1 0.80a

(-3.94-1.99) 0.173 0.22a

(-1.24-1.67) 0.749 1.50a

(0.84-2.16) 0.000*

T1-T2 -0.93a

(-1.54--0.32) 0.006* -0.66a

(-1.21--0.12) 0.022* -1.34a

(-1.81--0.88) 0.000*

T0-T2 -0.13a

(-1.28-1.01) 0.807 -0.44a

(-1.51-0.62) 0.384 0.16a

(-0.55-0.87) 0.634

In
te

rp
re

m
ol

ar
 W

id
th

 
(m

m
)

T0-T1 2.60a

(1.03-4.17) 0.003* 2.44a

(0.97-3.91) 0.004* 2.77a

(1.97-3.57) 0.000*

T1-T2 -0.59a

(-1.44-0.26) 0.158 -0.73a

(-1.48-0.02) 0.055 -1.18a

(-1.78--0.57) 0.001*

T0-T2 2.01a

(0.81-3.20) 0.003* 1.71a

(0.74-2.67) 0.002* 1.60a

(0.69-2.50) 0.002*

In
te

rm
ol

ar
 W

id
th

 
(m

m
)

T0-T1 -2.03a

(-3.67--0.38) 0.019* 1.86b

(0.90-2.83) 0.001* 1.50b

(0.70-2.30) 0.001*

T1-T2 -0.31a

(-1.14-0.52) 0.437 -3.66a

(-10.70-3.38) 0.280 -1.12a

(-1.98--0.25) 0.015*

T0-T2 -2.33a

(-3.33--1.34) 0.000* -1.79a

(-8.42-4.83) 0.566 0.38a

(-0.71-1.47) 0.469

Ar
ch

 L
en

gt
h 

(m
m

)

T0-T1 -9.68a

(-11.51--7.85) 0.000* 1.99b

(0.65-3.32) 0.007* 3.12b

(2.34-3.91) 0.000*

T1-T2 -0.15a

(-0.86-0.56) 0.655 -0.89a

(-1.45--0.34) 0.004* -2.47b

(-3.75--1.19) 0.001*

T0-T2 -9.83a

(-11.70--7.96) 0.000* 1.09b

(-0.28-2.47) 0.109 0.65b

(-0.57-1.88) 0.275

Table II. Intragroup and intergroup comparisons of the Little index, intercanine, interpremolar and intermolar widths, arch length and 
depth changes at T0-T1, T1-T2 and T0-T2 intervals.
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Model 
Measurements

Extraction Group
(mean, lower bound-

upper bound)a
Px -value

ARS Group
(mean, lower bound-

upper bound)a
Px -value

Non-Extraction Group
(mean, lower bound-

upper bound)a
Px -value

Ar
ch

 D
ep

th
 (m

m
)

T0-T1 -5.81a

(-7.12--4.50) 0.000* 0.22b

(-0.30-0.74) 0.382 1.37b

(0.51-2.23) 0.004*

T1-T2 0.26a

(-0.46-0.98) 0.451 -0.12a,b

(-0.69-0.46) 0.664 -1.14b

(-2.09--0.19) 0.022*

T0-T2 -5.55a

(-6.70--4.39) 0.000* 0.10b

(-0.75-0.95) 0.801 0.23b

(-0.59-1.06) 0.559

(T0: pretreatment, T1: end of active orthodontic treatment, T2: minimum 3 years post-treatment)
xLower and upper bounds were calculated at %95 confidence interval.

 *p<0.05 was considered as statistically significant.

a,b For the intergroup comparisons, within each row, different superscript letters indicate statistically significant difference (p<0.05)

Table III. Intragroup and intergroup comparisons of the IMPA (°), FMIA (°), L1-NB (°) and L1-NB (mm) changes at T0-T1, T1-T2 and 
T0-T2 intervals.

Cephalometric 
Measurements

Extraction Group
 (mean, lower bound-

upper bound)a
Px -value

ARS Group (mean,
lower bound-
upper bound)a

Px-value
Non-Extraction Group
 (mean, lower bound-

upper bound)a

Px 

-value

IMPA (°) T0-T1 -4.08a

(-8.09--0.07) 0.047* 4.13b

(0.18-8.08) 0.042* 6.14b

(3.69-8.59) 0.000*

T1-T2 3.61a

(1.62-5.61) 0.002* 0.45a

(-2.65-3.56) 0.756 1.24a

(-0.76-3.23) 0.206

T0-T2 -0.47a

(-3.92-2.99) 0.776 4.58b

(1.67-7.49) 0.005* 7.37b

(4.47-10.28) 0.000*

FMIA (°) T0-T1 5.95a

(1.73-10.17) 0.009* -4.26b

(-8.84-0.31) 0.065 -5.95b

(-8.43--3.47) 0.000*

T1-T2 -1.72a

(-3.81-0.37) 0.099 0.21a

(-3.29-3.71) 0.899 0.14a

(-1.89-2.17) 0.887

T0-T2 4.23a

(0.51-7.59) 0.028* -4.05b

(-7.05--1.06) 0.012* -5.81b

(-8.30--3.33) 0.000*

L1-NB (°) T0-T1 -4.59a

(-8.45--0.73) 0.023* 4.39b

(0.29-8.50) 0.038* 6.34b

(3.89-8.79) 0.000*

T1-T2 1.45a

(-0.96-3.87) 0.218 0.23a

(-2.77-3.23) 0.870 -0.47a

(-2.23-1.29) 0.579

T0-T2 -3.14a

(-6.62-0.34) 0.074* 4.62b

(2.26-6.99) 0.001* 5.87b

(3.49-8.25) 0.000*

L1-NB (mm)
T0-T1 -1.87a

(-3.02--0.73) 0.003* 1.17b

(-0.09-2.43) 0.066 2.63b

(1.72-3.53) 0.000*

T1-T2 1.38a

(0.62-2.14) 0.002* 0.10b

(-0.99-1.19) 0.845 -0.47b

(-1.06-0.13) 0.114

T0-T2 -0.49a

(-1.67-0.68) 0.384 1.27b

(-0.31-2.85) 0.106 2.16b

(1.19-3.12) 0.000*

(T0: pretreatment, T1: end of active orthodontic treatment, T2: minimum 3 years post-treatment)
x Lower and upper bounds were calculated at %95 confidence interval.

* p<0.05 was considered as statistically significant 

a,b For the intergroup comparisons, within each row, different superscript letters indicate statistically significant difference (p<0.05).
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With treatment, the interpremolar widths were significantly 
increased across all groups and remained significantly the same at 
the retention period except in non-extraction group (Table II). All 
of the changes occurred with treatment, and retention was similar 
between the groups (p>0.05) (Table II).

The intermolar width changes were significant from T0 to T1, 
with a decrease of 2.03 mm in extraction group and an increase of 
1.86 and 1.50 mm in ARS and non-extraction groups, respectively 
(p<0.05). From T1 to T2, the only significant difference was in ARS 
group, with a decrease of 1.12 mm (p<0.05) (Table II). The changes 
in intermolar distance were only significant from T0 to T1, and the 
difference resulted from extraction group (p<0.05) (Table II).

The arch length and depth decreased significantly in extraction 
group (p<0.05) from T0 to T1 and remained the same at T2. The 
arch length for ARS and non-extraction groups and arch depth for 
non-extraction group increased significantly with treatment and 
decreased significantly during the post-retention period (p<0.05). 
There was no statistically significant difference in arch depth for 
ARS group (p>0.05) (Table II).

According to the analysis of cephalometric measurements, 
in extraction group, IMPA, L1-NB(°) and L1-NB(mm) decreased 
significantly, and FMIA increased significantly from T0 to 
T1 (p<0.05). From T1 to T2, while the increase in IMPA and 
L1-NB(mm) was significant (p<0.05), in FMIA and L1-NB(°), 
no significant differences were observed (p>0.05) (Table III). In 
ARS group, the significant differences were the increase in IMPA 
and L1-NB(°) from T0 to T1, and the changes in IMPA, FMIA and 
L1-NB(°) from T0 to T2, with an increase in IMPA and L1-NB(°), 
and a decrease in FMIA (p<0.05) (Table III). In non-extraction 
group, the changes in all cephalometric measurements showed 
statistically significant differences from T0 to T1 and from T0 to 
T2, with an increase in IMPA, L1-NB(°) and L1-NB(mm), and a 
decrease in FMIA (p<0.05) (Table III).

When intragroup comparisons were evaluated, the statistically 
significant differences for IMPA, FMIA, and L1-NB(°) were at 
T0-T1 and T0-T2 intervals, and for L1-NB(mm) at T0-T1, T0-T2 
and T1-T2 intervals (p<0.05). All of the significant differences 
resulted from extraction group (Table III).

DISCUSSION
When deciding on a treatment plan for borderline patients, 

several factors such as profile, smile esthetics, oral hygiene and 
the Bolton discrepancy of the arches must be taken into account in 
order to obtain a successful result. Besides these, the effects of the 
treatment types on the stability should not be overlooked. The aim 
of this study was to assess the effects of three different treatment 
modalities on dental arch dimensions, incisor positions and stability 
of the treatment outcomes.

In the present study, several parameters that could influence the 
stability of the treatment results showed no statistically significant 
differences between the groups, initially. All of the patients had a 
similar growth period awaiting them, Class I skeletal relationship 
with no use of any Class II or Class III intermaxillary mechanics 
that could influence the incisor inclinations, and correspondingly, 
the stability of the treatment. No statistically significant differences 
were found in pretreatment ages of the patients, pretreatment irreg-
ularity values, or treatment and retention durations between any of 

the groups. Similar retention protocols were followed at all groups. 
As Shah13 claimed, it is difficult to draw a conclusion about the 
stability of the treatment results when the sample includes patients 
with various characteristics. As it was a retrospective study, the 
sample size was determined according to the inclusion criteria with 
similar irregularity scores and above-mentioned similar characteris-
tics; therefore the sample size was not large. It was a limitation of 
the present study.

Although the pretreatment values were not significantly 
different between the groups, the most pronounced relapse was 
seen in the non-extraction group, and the least relapse was seen in 
the extraction group, with a significant difference from the other 
treatment modalities. Erdinc et al 11 found similar amount of relapse 
at mean four years post-retention in extraction and non-extraction 
groups. This finding differs from the findings of the present study, 
and this difference probably results from the amount of initial 
crowding. Despite the excessive initial crowding at the extraction 
group, the post-retention irregularity index scores were not signifi-
cantly different between the groups. This is a fact that supports 
our findings with more tendencies for relapse with non-extraction 
treatment. In a study that evaluated the post-treatment 15-year 
outcomes of extraction treatment, it was concluded that satisfactory 
alignment of mandibular incisors with the irregularity <3.5 mm14 
could be obtained in most patients.10 Freitas et al 9 pointed out that 
the patients treated with air-rotor stripping tended to have a smaller 
percentage of relapse, which is in accordance with the present study.

The intercanine width increase was statistically significant in 
non-extraction group however no difference was found between 
the groups. This difference was considered as a clinically signif-
icant difference. This finding is in accordance with the results of 
Germec-Cakan et al 15, who found no increase in intercanine widths 
as a result of air-rotor stripping and extraction treatments. At the 
post-retention period, intercanine widths decreased significantly 
across all groups. Although there are some controversies,9,16 the 
literature mostly supports the maintenance of intercanine widths for 
stable treatment outcomes.17,18 In the present study, the most post-re-
tention intercanine width decrease was seen in the non-extraction 
group with nearly two times the relapse of the other groups, but 
the changes were not statistically significant. In a longitudinal study 
that evaluated the intercanine and intermolar width changes in an 
untreated population over 45 years, a slight decrease of the inter-
canine width was shown after 13 years of age.19 Also, Uhde et al 20 
revealed that the highest single factor for late lower incisor crowding 
was the mandibular intercanine width reduction at post-retention. In 
the present study, the decrease of the intercanine widths at post-re-
tention was dedicated to the increase of the widths with treatment 
as after the post-retention period, the intercanine widths relapsed to 
nearly pretreatment values.

In all groups, there was a significant increase at the interpre-
molar widths with treatment, and the results were maintained 
during the post-retention period, except in the non-extraction 
group. Despite this difference, the changes in the interpremolar 
widths were not significantly different between the groups, in 
accordance with the literature.11

The intermolar widths were significantly increased with non-ex-
traction and air-rotor stripping treatments and decreased with 
extraction treatment, but the only significant relapse was seen in 

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/41/6/486/1749747/1053-4628-41_6_13.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Effects of Three Different Orthodontic Treatment Methods 

492 doi 10.17796/1053-4628-41.6.13 The Journal of Clinical Pediatric Dentistry     Volume 41, Number 6/2017

non-extraction treatment in accordance with other studies.9, 17, 21 The 
significant increase seen in the non-extraction and ARS groups could 
be due to an expansion obtained by arch wires, as arch expansion 
was not performed in any of the cases. Kahl-Nieke et al 22 reported 
that 4 mm or more intermolar arch expansion was correlated with 
arch width relapse, but in the present study, only 1.5 mm mean 
increase resulted in significant relapse in the non-extraction group. 
With extraction treatment, the spaces were moderately closed so the 
mesial movement of the molars resulted in a decrease of intermolar 
width as expected,4 and the change was preserved at the post-reten-
tion period.

The arch length and depth significantly decreased with 
extraction treatment and preserved post-treatment dimensions in 
the post-retention period. The arch lengths increased significantly 
with air-rotor stripping treatment and relapsed to some extent in 
the post-retention period. The decrease of the arch lengths in the 
post-retention period was common at all groups and could also be 
due to the concept of the decrease in arch length consequent to the 
anterior component of force that tends to cause a mesial drift of the 
posterior teeth with time.23

With non-extraction treatment, both the arch length and depth 
increased significantly with treatment, and relapsed to almost initial 
levels during the post-retention period. The changes were stable in 
the post-retention period with extraction treatment for the mentioned 
variables, but relapse was significant with non-extraction treatment. 
As the most irregularity relapse was also seen with non-extraction, 
these post-retention decreases could also be related to the instability 
of the results.

When the cephalometric measurements were evaluated; it was 
seen that the lower incisors were retroclined with extraction treat-
ment and proclined with non-extraction and air-rotor stripping treat-
ments, as expected. There was mild relapse of the lower incisors 
in the extraction group, while the results were stable in the other 
groups. The slight proclination of the lower incisors at post-reten-
tion seen in extraction treatment is in accordance with the other 
studies10, 11 and could be due to the rebound effect.21 Besides these, 
surprisingly, the relapse in incisor inclinations was not evident in 
the other groups. The reason could be the limited post-retention 
period. It is generally accepted that nearly all incisor relapse occurs 
within a year or two after retention ends.24 Although the most signif-
icant irregularity increase was seen in the non-extraction and ARS 
groups, the incisor inclination changes in the post-treatment period 
were not significant. This finding could mean that the relapse mostly 
resulted from the intercanine width decrease in these subjects.

When the overall results were assessed, the null hypothesis was 
rejected and it was revealed that for borderline patients, the most 
stable treatment outcomes were obtained with extraction treatment, 
and the most relapse was seen with the non-extraction treatment 
modality. Although an increase in intercanine width was observed 
in all groups, an increase higher than 1-1.5 mm that was reported 
as unstable25 was only observed with non-extraction treatment and 
resulted in the most pronounced relapse. Many factors should be 
taken into account when deciding between extraction or non-ex-
traction treatment, but when the profile and incisor proclinations 
are suitable; the first choice should be extraction, for the sake of 
stability. As Bowman stated,26 “the avoidance of extraction, simply 
for the sake of its avoidance, could have unintended consequences in 
terms of compromised stability, periodontal health, and esthetics”. 
This does not mean that all borderline patients must be treated with 
extraction. When the conditions are not in favor of extraction treat-
ment, air-rotor stripping can be a strong option, as the stability of the 
treatment results is better than for the non-extraction group.9 Finally, 
when a non-extraction treatment decision is made, the use of fixed 
lingual retainers or other alternatives for increasing stability such as 
fiberotomy should be taken into consideration.

CONCLUSIONS
1. The greater mandibular anterior relapse was seen with 

non-extraction treatment, followed by air-rotor stripping 
and extraction treatments.

2. With non-extraction treatment, the intercanine, interpre-
molar and intermolar widths and the arch length and depth 
increased, and a significant relapse was seen at all of the 
mentioned variables in the post-retention period.

3. The changes in intercanine and interpremolar width at 
the treatment and post-retention periods were not signifi-
cantly different for the extraction and air-rotor stripping 
treatments.

4. The intermolar width, arch length and arch depth decreased 
with extraction treatment, and the results were stable in the 
post-retention period.

5. The lower incisors were retroclined with extraction treat-
ment and proclined with air-rotor stripping and non-ex-
traction treatments. A minimal relapse was seen in the 
extraction group, but the results were stable in the other 
groups.
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