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ABSTRACT

Objectives: To evaluate the differences in changes in the soft tissue profile
and dentoskeletal parameters between different premolar extraction and non-
extraction treatment modalities.

Materials and Methods: Fifty patients with skeletal Class I malocclusion
were divided into three groups. Group 1 consisted of 17 patients (mean
age:16.76+1.68 years) treated with maxillary and mandibular first premolar
extractions; Group 2 consisted of 16 patients (mean age:15.81+1.19 years)
treated with maxillary and mandibular second premolar extractions, and
Group 3 consisted of 17 patients (mean age:16.29+1.15 years) treated with
non-extraction protocol. From the pre-treatment (T0) and post-treatment (T1)
cephalometric radiographs, 13 measurements for dentoskeletal and 15 for soft
tissue parameters were assessed. To determine changes due to treatment, and
to compare differences among the groups, the Wilcoxon Signed-Rank and
Kruskal-Wallis tests were performed, respectively.

Results: Mx1-SN, Mx1-FH, Mx1-NA, IMPA and Md1-NB values decreased
significantly in Groups 1 and 2 compared to Group 3 (p<0.001). According to
the vertical reference line (VRL-Ii) and E-plane (E-LL), the lower lip showed
a statistically significant change (retraction) in Group 1 and 2, compared to
the non-extraction group (p<0.05). The mean change value for the upper and
lower lip thicknesses in Groups 1 and 2 was greater than in Group 3 (p<0.05).
Groups 1 and 2 did not show a significant difference in any dentoskeletal or
soft tissue measurements.

Conclusions: Soft tissue profile change following extraction treatment was
similar regardless of the extracted teeth. However, extraction treatment
modalities resulted in significant profile changes especially in the lower lip
compared to the non-extraction control group.
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Extraction Modalities and Soft Tissue Profile

INTRODUCTION

Orthodontic treatments with extraction are
treatment approaches that significantly affect the
patient's profile and aesthetics.! One of the most
controversial issues in the field of orthodontics is
whether to use treatment alternatives with
extraction or non-extraction. The choice between
extraction and non-extraction treatment modalities
has a considerable impact on numerous
parameters, such as treatment stability, vertical
dimension, arch width, soft tissues and facial
convexity.>® One of the most important reasons
for this discussion is the possible effect of these
two different treatment methods on the soft tissue.
In many studies®®, it has been emphasized that
orthodontic  treatments, including premolar
extractions, may cause lip retraction, and a
significant change in the facial profile compared
to non-extraction treatment approaches. However,
contrary to this view, other authors have stated
that the withdrawal treatments will not have a
negative effect on the soft tissue profile.®*?

Another effect area of orthodontic treatments on
the face is the change in vertical height. According
to the “wedge-type effect,” extracting permanent
posterior teeth may reduce the vertical dimension of
the face by counterclockwise rotation of the
mandible, through the forward movement of the
posterior teeth.® It has been hypothesized that
second premolar extractions allow the molar teeth to
move more forward when compared to first
premolar extractions, thus resulting in a greater
decrease of the facial vertical dimension.##

In the literature, several studies have compared
various extraction treatment protocols to non-
extraction treatment.>? However, there is a
limited number of studies comparing the
extraction of the four first premolar teeth with the
four second premolar teeth regarding the amount
of soft-tissue and vertical facial height changes
performed during treatment.?*?2 Thus, in this
retrospective observational study, we aimed to
determine whether the removal of four first
premolar teeth resulted in any differences in the
soft tissue profile and vertical facial height change
compared to the removal of four second premolar
teeth using a non-extraction control group. The
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null hypothesis of the present study was that there
iIs no statistically significant difference in soft
tissue and vertical facial height changes when
comparing the extraction of four first premolars to
four second premolars in patients treated with
different extraction modalities.

MATERIALS AND METHODS

The treatment records of 50 patients with skeletal
Class | malocclusion were selected from the
archive of the Department of Orthodontics,
Faculty of Dentistry, Hacettepe University. The
Institutional Ethics Committee of Hacettepe
University (GO 19/21) approved the study design.
The inclusion criteria for this retrospective study
were as follows: 1) Lateral cephalometric images
of patients who had been treated with four first or
second premolar extraction with moderate
anchorage mechanics or without extraction; 2)
Use of a transpalatal arch and a Nance appliance
in the maxilla and a lingual arch in the mandible
for anchorage in patients who underwent
extraction treatment; 3) Images of patients with
high-quality pre- and post-treatment lateral
cephalometric films exhibiting relaxed lips and
teeth in occlusion, taken using the same
cephalostat; 4) Images of patients with skeletal
Class | malocclusion and moderate maxillary and
mandibular crowding at the beginning of
treatment; 5) Images of patients over 14 years of
age; and 6) Images of  patients with no
craniofacial anomalies, and all teeth, excluding
third molars, were present.

The dental files of 115 patients, who had been
treated with extraction of either the four first or
four second premolars, were reviewed. Of 115
records, 33 patients treated with the extraction
protocol were included for this study. The final
sample size per group was determined by the
maximum number of cases eligible according to
the strict inclusion criteria.

Group 1 consisted of 17 patients (12 female, 5
male) with a mean age of 16.76 years, who had
been treated with four first premolar extractions.
Group 2 consisted of 16 patients (10 female, 6
male) with a mean age of 15.81 years, who had
been treated with four second premolar extractions.
Group 3 consisted of 17 patients (13 female, 4
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male) with a mean age of 16.29 years, with
moderate maxillary and mandibular anterior
crowding, and had been treated with the non-
extraction treatment to serve as a control group. We
aimed to make the clinical and demographic
characteristics of the control group similar to the
extraction groups. All patients were treated with
pre-adjusted  Roth  prescription  0.018-inch
appliances in both arches. In the extraction groups,
premolar teeth were extracted to relieve crowding,
the reduction of incisor protrusions, and/or the
reduction of lip protrusion. In these groups,
moderate anchorage mechanics, including the
Nance appliance and a transpalatal arch for the
maxilla; a lingual arch for the mandible was
preferred. Crowding was initially alleviated by
retraction of the canines, and the remaining space
was closed by reciprocal traction of the posterior
segment.

In the extraction groups, space closure was
performed with sliding mechanics combined with
a stainless steel (SS) archwire of 0.016x0.016-
inch. The canine teeth in Group 1 and the canine
and first premolar teeth in Group 2 were retracted
through an archwire, using coil springs with
sliding mechanics. After the canine teeth were
retracted, the anchorage devices were removed,
and 0.016x0.022-inch SS archwires with T-loops
were used to close the remaining spaces. In the
non-extraction group, crowding was eliminated by
the expansion of the arches and/or proclination of
the incisors. In the cases needing expansion, a
Quad-Helix was used as an expansion device.

Lateral cephalometric radiographs were taken
with a cephalostat (Promax; Planmeca, Helsinki,
Finland) before (TO) and after (T1) treatment.
Each subject’s pre-treatment and post-treatment
lateral cephalograms were traced using the Quick
Ceph Studio software (Quick Ceph Systems, San
Diego, Calif) by one examiner (E. A.) and were
reviewed twice by another investigator (H. G-C.)
for accurate landmark identification. Twenty-five
subjects were randomly selected and retraced 2
weeks later by the same investigator to evaluate
intra-examiner reliability.

For the analysis of soft tissue measurements,
two reference lines were created: a horizontal
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reference line through Sella seven degrees inferior
to the Sella-Nasion line, and a vertical reference
line (VRL) through Sella perpendicular to SN-
7°.2 Twelve linear and 3 angular measurements
were constructed for soft tissue measurements
(Figure 1).

—l-m-‘mg‘?'

S |

Figure 1. a. Linear measurements of the soft tissue: 1- VRL-prn; 2- VRL-
sn; 3- VRL-A'; 4-VRL-Is; 5-E-UL; 6-E-LL; 7-U1-Is; 8-L1-lIs; 9-upper lip
length; 10-VRL-li; 11-VRL-B’; 12-VRL-pog’. b. Angular measurements of
the soft tissue: 13-na-prn-pog®; 14-na-sn-pog®; 15-nasolabial angle.

For skeletal and dental measurements, 9 angular
and 4 linear cephalometric variables were recorded

(Figure 2).

Figure 2. a. Vertical measurements of the hard tissue: 1- GoGnSN®; 2-
FMAZ®; 3-ANS-Xi-Pm°. b. Other skeletal and dental measurements of the
hard tissue: 4-SNA°; 5-SNB°; 6-ANB°; 7-Mx1-SN°; 8-Mx1-FH®; 9-Mx1-NA
(mm); 10-IMPA®; 11-Md1-NB (mm); 12-Overjet (mm); 13-Overbite (mm).
Statistical Analysis:

Statistical analyses were performed using SPSS
software for Windows (version 21; IBM, Chicago,

IL, USA). The descriptive data were presented as
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frequency (%) or mean + standard deviation.
Group comparability regarding gender and
cervical vertebral maturation stage (CVMS) was
evaluated with chi-square analysis. Since all data
were non-normally distributed, the Kruskal-Wallis
nonparametric test was used to compare of the
groups regarding age, treatment duration,
maxillary crowding amount, mandibular crowding
amount, and initial cephalometric measurements.
Also, for the comparison of difference related to
hard and soft tissue measurements between TO
and T1, the Kruskal-Wallis test was used. The
Bonferroni Dunn Test was used to reveal the
group that created the difference.

The Wilcoxon Signed Rank test was used to
determine the significance of cephalometric
measurement changes from TO to T1 within the
groups. Intra-examiner reliability was measured
with Intraclass Correlation Coefficient (ICC)
analysis. The significance level was set at p<0.05
for all the tests.

RESULTS
The ICC values were between 0.892 and 0.996,
which were within acceptable limits. The pre-
treatment demographic characteristics are shown
in Table 1.

Table 1. Demographic characteristics of the sample in different groups.

Group 1 (N=17)

Group 2 (N=16)

Group 3 (N=17)

Variables Mean = SD or Mean = SD or Number Mean + SD or Number p-value
Number (frequency%b) (frequency%o) (frequency%o)
Age (years) 16.76 £1.68 15.81+1.19 16.29+1.15 0.118?
Gender
Female 12 (70.6%) 10 (62.5%) 13 (76.5%) 0.680°
Male 5 (29.4%) 6 (37.5%) 4 (23.5%)
CVMS period
CVMS 4 3 (17.6%) 7 (43.8%) 3 (17.6%) 0.115°
CVMS 5 6 (35.3%) 7 (43.8%) 5 (29.4%)
CVMS 6 8 (47.1%) 2 (12.5%) 9 (52.9%)
Treatment <0.001°
duration (years) 2.18+0.64 2.03+0.50 1.16+£0.43 (1-3)
Y/

(2-3)
Maxillary 5.65+1.22 5.44+1.39 5.5320.51 0.891
crowding (mm)
Mandibular 5.1841.27 4.94+1.03 4.85+0.95 0.789

crowding (mm)

a: Kruskal-Wallis test, b:chi-square test

p<0.05 is statistically significant.

(1-3): p value for difference between Group 1 and 3,
(2-3): p value for difference between Group 2 and 3.

There were no significant differences in any
demographic characteristics, cephalometric or
model measurements among the 3 groups except
for treatment duration, which was significantly
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lower in Group 3 compared to Groups 1 and 2
(p<0.001). Skeletal, dental, and soft tissue
measurement differences at pre-treatment among
the 3 groups are shown in Table 2.
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Table 2. Pre-treatment (T0) differences between the groups with respect to hard and soft tissue cephalometric measurements.

Group 1 (N=17)

Group 2 (N=16)

Group 3 (N=17)

Variables Mean £+ SD Mean £+ SD Mean £+ SD p-value
ANB° 3.28+1.01 2.59+0.99 3.29+0.83 0.085
Mx1-SN° 106.3946.35 106.87+6.22 105.55+6.48 0.898
Mx1-FH® 116.46+5.69 116.114£5.03 115.49+6.46 0.962
Mx1-NA (mm) 6.94+2.36 6.44+1.60 5.37£2.24 0.228
o 0.017*
IMPA 103.98+6.36 96.24+7.12 99.91+8.39 (1-2=0.013)
Md1-NB (mm) 8.14+1.61 7.08+2.51 6.74+2.05 0.083
Overjet (mm) 3.73+1.61 3.44+1.24 3.98+0.93 0.309
. 0.012*
Overbite (mm) 1.00+£1.53 1.18+1.09 2.20+1.04 (1-3=0.017)
GoGnSN° 33.56+5.10 37.36+4.89 32.4545.06 0.0L7
) ) ) ) ’ ) (2-3=0.017)
0.001*
FMA® 23.774+4.93 28.10+3.32 22.494+4.82 (1-2=0.006)
(2-3=0.001)
ANS-Xi-Pm°® 48.68+4.92 49.0243.51 45.84+3.19 0.066
VRL-prn (mm) 97.22+6.88 94.7543.55 94.28+4.99 0.386
VRL-sn (mm) 82.43+7.70 80.09+5.11 80.38+4.00 0.461
VRL-A’ (mm) 80.64+7.34 78.28+4.91 77.9344.03 0.444
VRL-Is (mm) 82.65+7.95 80.74+5.68 79.55+5.25 0.518
E-UL (mm) -3.26+1.94 -3.36+2.35 -3.93+2.44 0.542
E-LL (mm) -1.28+2.19 -0.87+2.02 -2.20+1.84 0.142
U1-Is (mm) 11.32+1.71 11.80+2.20 12.15+2.24 0.631
L1-li (mm) 12.2742.30 13.31+1.39 12.68+2.37 0.324
*
upper lip length (mm) 21.5242.29 22.2443.61 19.75+1.99 (2_03'282052)
VRL-li 79.69+8.88 78.14+5.46 77.04+£5.86 0.693
VRL-B’ (mm) 71.49+9.18 69.44+5.76 68.71+6.28 0.726
VRL-pog’ (mm) 70.44+10.37 68.64+6.07 68.56+7.34 0.929
na-prn-pog°(mm) 127.35+£3.44 129.56+2.87 126.5244.10 0.068
na-sn-pog®(mm) 157.78+5.14 159.54+5.70 156.18+4.82 0.244
nasolabial angle 103.87+13.39 105.56+11.76 105.81+9.02 0.922

Kruskal-Wallis test was used for intergroup comparisons, and Bonferroni Dunn test for post-hoc analysis.
(1-3): p value for difference between Group 1 and 3, (2-3): p value for difference between Group 2 and 3.

Significant differences in skeletal and dental
measurements were found in IMPA®°, overbite
(mm), GoGnSN°, and FMA®° values (p<0.05).
Pre-treatment soft tissue measurements did not
differ among the groups, except for upper lip
length, which was higher in Group 2 compared to
Group 3 (p=0.052).

Table 3 shows the mean values for pre-
treatment and post-treatment skeletal and dental
measurements and the significance of changes
during treatment in each group. Mx1-SN°, MxI1-
FH°, Mx1-NA (mm), IMPA°, Md1-NB (mm)
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values decreased significantly in Groups 1 and 2,
while these values significantly increased in
Group 3 (p<0.05). Overbite was significantly
increased in Groups 1 and 2, but was significantly
decreased in Group 3 (p<0.05). Vertical skeletal
variables (GoGnSN°, FMA®°, and ANS-Xi-Pm®)
did not show significant changes from pre-
treatment to the post-treatment period in all
groups. The decreases in maxillary and
mandibular incisor inclinations in Groups 1 and 2
were significantly different from the increase of
these values in Group 3 (p<0.05).



Extraction Modalities and Soft Tissue Profile

Table 3. Pre-treatment (T0) and post-treatment (T1) skeletal and dental measurements, changes during treatment in each group, and
intergroup comparisons.

Group 1 p-value Group 2 p-value Group 3 p-value Intergroup
Variables TO/T1 (N=17) (Group 1 (N=16) (Group 2 (N=17) (Group 3  comparison
Mean+SD T1-TO) Mean+SD T1-TO) Mean+SD T1-T0) p-value
TO 106.39+6.35 106.87+6.22 105.55+6.48 <0.001*
Mx1-SN° T1 98.60+7.85 <0.001* 100.07+5.85 0.003* 110.92+4.88 <0.001* (1-3<0.001)
T1-TO -7.79£3.92 -6.80+£6.29 5.37+4.71 (2-3<0.001)
TO 116.46+5.69 116.11+5.03 115.49+6.46 <0.001*
Mx1-FH® T1 109.28+7.41 <0.001* 110.16£5.16 0.007* 120.69+3.84 <0.001* (1-3<0.001)
T1-TO  -7.18+4.30 -5.95+6.41 5.20+4.40 (2-3<0.001)
Mx1-NA TO 6.94+2.36 6.44+1.60 5.37+2.24 <0.001*
(mm) T1 2.91+£2.49 <0.001* 4.30+2.03 0.004* 6.61+£2.05 0.001* (1-3<0.001)
T1-TO -4.04+2.71 -2.14£2.13 1.24+0.80 (2-3=0.001)
TO 103.98+6.36 96.24+7.12 99.91+8.39 <0.001*
IMPA®° T1 94.97+£7.31 <0.001* 90.46+7.56 0.011* 103.94+8.42 0.004 (1-3<0.001)
T1-TO -9.01+4.68 -5.78+£7.49 4.03+4 .91 (2-3=0.002)
TO 8.14+1.61 7.0842.51 6.74+2.05 <0.001*
Md1-NB T1 5.10£1.73  <0.001*  5.712.29 0.012*  842:186  <0.001*  (1-3<0.001)
(mm) -
T1-TO  -3.04+1.34 -1.38+1.74 1.69+1.15 (2-3=0.001)
Overjet TO 3.73+1.61 3.44+1.24 3.98+0.93
(mm) T1 3.47+0.69 0.469 3.13+0.94 0.395 3.36+1.01 0.028* 0.751
T1-TO -0.27+1.40 -0.32+1.44 -0.62+1.02
. TO 1.00+£1.53 1.18+1.09 2.20£1.04 <0.001*
?r;’;r)b'te T1 2.00£0.98 0.012* 1.90+0.80 0.013* 1.29+0.91 0.004*  (1-3<0.001)
T1-TO 0.99+1.43 0.72+0.92 -0.91+0.97 (2-3=0.001)
TO 33.56£5.10 37.36+4.89 32.45+5.06
GoGnSN°® T1 33.39+5.21 0.619 37.91+4.19 0.315 32.92+5.38 0.236 0.433
T1-TO -0.17£1.96 0.55+£2.49 0.47+1.46
TO 23.77+4.93 28.10+3.32 22.49+4.82
FMA® T1 23.0745.08 0.266 27.8043.02 0517 23.18+5.16 0.084 0.110
T1-TO -0.70+2.23 -0.30£1.90 0.68+1.62
. TO 48.68+4.92 49.02+3.51 45.84+3.19
ANS-Xi-
Pme T1 48.03+5.04 0.443 49.36+3.57 0315 4571387 (766 0.456
T1-TO -0.65+£2.45 0.34+1.35 -0.14+1.86

Wilcoxon signed rank test was used for intragroup comparisons, Kruskal-Wallis test was used for intergroup comparisons, and Bonferroni Dunn test for post-hoc analysis.
(1-2): p value for difference between group 1 and 2, (1-3): p value for difference between group 1 and 3, (2-3): p value for difference between group 2 and 3. p<0.05 is
statistically significant.

The pre-treatment (T0) and post-treatment (T1) 1 and 2 (p<0.001). Lower lip thickness (L1-li)
soft tissue measurements, changes during significantly increased (p=0.032) in Group 1,
treatment in each group, and intergroup whereas it was decreased in Group 3 (p=0.029).
comparisons are shown in Table 4. In relation to Soft tissue measurements related to the lower lip
the E-plane, the upper lip was significantly and pogonion (VRL-li, VRL-B, VRL-pog)
retracted (p=0.027) in Group 1, while the lower significantly moved anteriorly in Group 3
lip was significantly retracted in both Group 1 (p<0.05). VRL-Ii distance significantly decreased
(p=0.003) and Group 2 (p=0.008). Upper lip (p=0.01) in Group 1. The nasolabial angle
thicknesses  (Ul-ls) showed a statistically significantly decreased (p=0.039) in Group 3.

significant increase from TO to T1 in both Groups
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Table 4. Pre-treatment (T0) and post-treatment (T1) soft tissue measurement changes during treatment in each group, and intergroup

comparisons.

Group 1 p-value Group 2 p-value Group 3 p-value Intergroup
Variables TO/T1 (N=17) (Group 1 (N=16) (Group 2 (N=17) (Group3 comparison
Mean+SD T1-TO) Mean+SD T1-TO) Mean+SD T1-TO) p-value
VRL-pr TO 97.22+6.88 94.75+3.55 94.284+4.99
(mm) T1 96.95+7.13 0.501 95.50+4.93 0.162 94.62+5.31 0.286 0.128
T1-TO -0.27+1.29 0.75+1.93 0.34+1.34
VRL-sn TO 82.43+7.70 80.09+5.11 80.38+4.00
(mm) T1 82.59+7.10 0.868 80.51+5.66 0.477 80.65+4.32 0.266 0.859
T1-TO 017+2.35 0.42+3.00 0.27+1.15
VRL-A’ TO 80.64+7.34 78.28+4.91 77.93+4.03
(mm) T1 79.99+7.06 0.213 78.68+5.11 0.570 78.30+4.39 0.133 0.160
T1-TO -0.65+1.66 0.40+2.05 0.37+1.44
VRL-Is TO 82.65+7.95 80.74+5.68 79.55+5.25
(mm) T1 81.66+8.21 0.113 80.44+5.19 0.649 80.57+5.12 0.130 0.091
T1-TO -0.99+2.32 -0.30+2.37 1.02+2.16
TO -3.26x1.94 -3.36+2.35 -3.93+2.44
E-UL (mm) T1 -4.04+2.45 0.027* -4.19+1.92 0.062 -3.65+2.36 0.897 0.151
T1-TO -0.78+1.24 -0.83+1.62 0.28+1.61
TO -1.28£2.19 -0.87£2.02 -2.20+1.84 <0.001*
E-LL (mm) T1 -2.78+2.64 0.003* -2.414£2.12 0.008* -1.39+1.74 0.052 (1-3=0.001)
T1-TO -1.50+1.69 -1.54+£1.70 0.81+1.60 (2-3=0.002)
TO 11.32+1.71 11.8042.20 12.15£2.24 <0.001*
U1-Is (mm) T1 13.01£1.77 <0.001* 13.80+2.00 0.001* 11.37+1.83 0.063 (1-3<0.001)
T1-TO 1.69+1.22 2.00+1.82 -0.78+1.74 (2-3<0.001)
TO 12.27+£2.30 13.31+1.39 12.6842.37 0.003*
L1-li (mm) T1 12.87+2.37 0.032* 13.97+1.29 0.075 11.97+1.35 0.029* (1-3=0.010)
T1-TO  0.60+1.00 0.66+1.27 -0.71+1.48 (2-3=0.009)
Upper lip TO 21.5242.29 22.2443.61 19.75+1.99
length(mm) T1 21.83+£2.79 0.351 22.79+2.40 0.210 20.38+1.89 0.185 0.702
T1-TO 0.31+1.21 0.56+1.65 0.62+1.75
TO 79.69+8.88 78.14+5.46 77.04+5.86 0.001*
VRL-li (mm) T1 78.07+8.73 0.010* 77.23+5.05 0.268 78.55+5.55 0.005* (1-3=0.001)
T1-TO -1.62+2.23 -0.91+2.96 1.51£1.71 (2-3=0.013)
VRL-B’ TO 71.49+9.18 69.44+5.76 68.71£6.28 0.009*
(mm) T1 70.57+9.04 0.196 68.02+5.33 0.113 69.97+6.03 0.011* (1-3=0.044)
T1-TO -0.92+2.36 -1.42+3.08 1.26x1.67 (2-3=0.013)
VRL-pog TO 70.44+10.37 68.64+6.07 68.56+7.34 . 0.018*
(mm) T1 70.25+10.37 0.569 68.50+5.85 0.572 70.12+7.17 0.010 gg;gggg
T1-TO -0.19£1.43 -0.14£2.10 1.574£2.06 '
TO 127.35+3.44 129.56+2.87 126.52+4.10
na-prn-pog° T1 127.42+4.19 0.638 129.23+4.02 0.556 126.97+3.90 0.507 0.848
T1-TO 0.07+2.14 -0.33+2.46 0.45+2.19
TO 157.78+5.14 159.54+5.70 156.18+4.82
na-sn-pog°® T1 158.55+5.55 0.438 159.29+6.60 1.000 157.14+3.95 0.163 0.548
T1-TO 0.77+3.60 -0.26+3.11 0.96+3.01
TO 103.87+13.39 105.56+11.76 105.81+9.02
Qﬁz?éablal TL  104.85+12.44 0.723 106.83+16.19 0737 102.68+631  0.039* 0.246
T1-TO 0.98+7.27 1.27+8.09 -3.13+6.66

Wilcoxon signed rank test was used for intragroup comparisons, Kruskal-Wallis test was used for intergroup comparisons, and Bonferroni Dunn test for post-hoc analysis.
(1-2): p value for difference between group 1 and 2, (1-3): p value for difference between group 1 and 3, (2-3): p value for difference between group 2 and 3.

p<0.05 is statistically significant.

In relation to the E-plane, the lower lip was
retracted by 1.50 mm in Group 1 and 1.54 mm in
Group 2, but was protracted by 0.81 mm in Group
3. These changes in Groups 1 and 2 showed a
statistically significant difference from Group 3
(p<0.001). According to the vertical reference line
(VRL-li), the lower lip was retracted in both
extraction groups, and showed a statistically
significant change compared to the non-extraction
group (an increase of 1.51 mm) (p=0.001). The
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mean change values for the upper and lower lip
thicknesses were 1.69 mm and 0.60 mm for Group
1, and 2mm and 0.66 mm for Group 2,
respectively, both of which were greater than in
Group 3 (decrease of 0.78 mm for upper lip
thickness and 0.71 mm for lower lip thickness)
(p<0.05). The mean soft tissue change values for
VRL-B’ and VRL-pog showed a statistically
significant increase in Group 3 compared to
Groups 1 and 2 (p<0.05). Groups 1 and 2 did not



Extraction Modalities and Soft Tissue Profile

show a significant difference in any dentoskeletal
or soft tissue measurements between each other
(p>0.05).

DISCUSSION

Orthodontists  frequently encounter moderate
anterior crowding in Class | malocclusions.?* In
cases with 4-9 mm arch size/tooth size
discrepancies, non-extraction and extraction
treatments are possible, and the treatment plan
depends on the hard and soft tissue characteristics
of the patient. The extraction option is particularly
used to relieve moderate to severe crowding
and/or to lessen dental or dentoalveolar
protrusion, while non-extraction treatment is
usually preferred for minor skeletal and moderate
dental crowding.® The conflict surrounding the
decision whether to extract or not is mostly
related to the stability of treatment and its effects
on the soft tissue profile. It is thought that the
facial profile might be improved by decreasing
facial convexity.? This fact can be considered as
the reason for preferring tooth extraction in
borderline cases. Most studies?>41220.27-2° haye
compared extraction treatment vs. non-extraction
in regard to profile changes. However, there is no
consensus as to whether soft tissue profile
changes are different from orthodontic treatment
with the first premolar extraction from those
treated with second premolar extractions. Hence,
this retrospective study was conducted to compare
both extraction modalities to each other and as
well as to a non-extraction control group.

For a meaningful comparison of the effects of
extraction vs. non-extraction treatments on the
facial profile, a high degree of homogeneity is

necessary, especially regarding the growth
parameter. The groups in the present study
exhibited similar age, sex, and CVMS

distribution, and this result can be considered as
advantageous to control the confounding factors
due to growth status. Also, the groups exhibited
almost  similar  pre-treatment  soft tissue
characteristics. Therefore, the effect of known
confounding factors related to the soft tissue
profile was reduced, and any differences among
the three groups at the end of the treatment might
be mostly attributed to the treatment modality.
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However, the initial vertical skeletal parameters
differed, especially between Group 2 and 3, and
this difference can be related to the factor that the
clinicians might have a tendency to extract second
premolars instead of first premolars, for reducing
the vertical height.

According to the results of the present study,
the null hypothesis was accepted, and there were
no statistically significant differences in soft
tissue, dental and vertical facial height changes
when comparing the extraction of four first
premolars to four second premolars in Class |
patients. Therefore, this study does not support
that there is a greater retraction of the upper and
lower lips when first premolar teeth are extracted
compared to when second premolar teeth are
removed, in contrary to the Nance’s argument.*®
Omar et al.?2 compared first vs. second premolar
extraction in soft tissue profile changes. Similar to
the results of our study, Omar et al.?? did not
observe significant differences between different
extraction patterns, such as the nasolabial angle
and upper and lower lip position changes. On the
other hand, different from the results of the
present study, Omar et al.?? found that the amount
of retraction of upper and lower incisors achieved
in second premolar extraction cases was less than
half the amount of retraction achieved in first
premolar extraction cases. In the present study,
both extraction patterns showed similar significant
retraction of the upper and lower incisor teeth.
This difference may arise from different
anchorage techniques since they used a molar
anchorage appliance more frequently in the first
premolar extraction group. On the other hand, the
same moderate anchorage mechanics were used in
both extraction groups in the present study.

The results of the present study indicated that
both extraction groups showed statistically
significant differences related to dental and soft
tissue parameters when compared to the non-
extraction control group. Lip retrusion is expected
to be further increased in the case of extractions
with active incisor retraction.®® In the present
study, the lower lip showed statistically
significant retraction instead of upper lip
according to E-plane and VRL in both extraction
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groups. The significant retraction of lower lips in
both the first and second premolar extraction
groups, when compared to the non-extraction
group, can be attributed to the posterior
dentoalveolar movement of both upper and lower
anterior segments. Kouli et al.® evaluated facial
profiles and hard tissue changes in matched
extraction and non-extraction Class | patients with
the use of discriminant analysis validation. Kouli
et al.?® concluded that both lips, but especially the
lower, were more retruded relative to the nose and
chin, compared to the non-extraction group,
similar to our results.

Similarly, the distance from the lower lip to the
aesthetic line significantly increased more in the
extraction group due to incisor retraction
compared to the non-extraction group in the study
by Kirschneck et al.* Yashwant et al.? compared
soft tissue changes in Class | borderline patients
treated with either extraction or non-extraction
modalities. According to their results, upper and
lower lips were more retracted, and the thickness
of the upper lip increased more in borderline
extraction cases. In the present study, both upper
and lower lip thicknesses significantly increased
in both extraction groups compared to the non-
extraction group, and might be related to the loss
of tension in the upper and lower lips following
the retraction of anterior teeth. According to the
results of the present study, the nasolabial angle
did not show a significant change in extraction
groups, similar to the study by Kirschneck et al.?,
contrary to the results of other studies??®32 that
showed a significant increase in this angle. The
differences in soft tissue changes, due to
extraction or non-extraction treatment between
different studies, may depend on the
characteristics of the patients studied, sample size,
the prescription used, anchorage considerations,
and treatment mechanics.

In the present study, we also compared the
effect of four premolar extractions, for the skeletal
vertical dimension. The main idea behind this
supposition is that tooth extractions reduce the
vertical dimension based on the wedge-effect
concept, by the anterior rotation of the mandible.*
Also, in the non-extraction treatment protocol, it
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could be expected that vertical facial height might
increase because of the buccal crown tipping in
the posterior area during crowding relief.
However, the results of the present study did not
show a significant change of vertical height in
either the extraction or non-extraction groups. A
recent systematic review3* assessed the effects of
orthodontic  treatment with  four premolar
extractions on the skeletal vertical dimension
compared to non-extraction treatment. This
review concluded that an extraction treatment
protocol aiming to reduce vertical dimension does
not seem to be an evidence-based clinical
approach, as several studies®® indicated no
significant differences between extraction and
non-extraction treatments. In the study by Beit et
al.*8, the extraction of four first premolars showed
a slight decrease in the vertical skeletal
measurements, whereas non-extraction treatment
showed a slight increase. However, Beit et al.®®
commented that because of the small-scale
intergroup differences, it is open to discuss
whether these results are clinically significant.
Similar to our study design and results, Kim et
al.?! suggested that there was no decrease in facial
vertical dimension regardless of the maxillary and
mandibular first or second premolar extractions.

From the findings of the present study, the
clinical relevance for orthodontists is that during
orthodontic treatment, including an extraction
protocol, extraction of either the four first or four
second premolar teeth does not show different
impacts on the facial profile and vertical
parameters when using the same moderate
anchorage mechanics. Therefore, the clinician
should consider other possible factors, such as
tooth prognosis, morphology, or size, while
deciding whether to extract the first or second
premolar teeth.

Some study design bias factors need to be
considered when interpreting the results of this
study. The possible growth changes in the nose,
lips, and chin were not measured. Because of the
nature of the study, the premolar extraction
pattern was not determined randomly. It would be
better to perform well-conducted randomized
clinical trials with large sample sizes to increase
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the confidence of evidence regarding the effect of
different extraction patterns on soft tissue profiles.

CONCLUSIONS

e The change in soft tissue profile and
dentoskeletal parameters following extraction
treatment was similar, regardless of whether the
first premolar or second premolar teeth were
extracted.

e Maxillary and mandibular incisor inclinations
significantly decreased in extraction groups,
compared to the non-extraction group.

e In relation to the E-plane, the lower lip was
retracted by 1.50 mm and 1.54 mm for Groups 1
and 2, and protracted by 0.81 mm for Group 3,
respectively.

e The lower lip was retracted by 1.62 mm and
0.91 mm, according to the VRL in Groups 1 and
2, respectively, and protracted by 1.51 mm in
Group 3.
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Farkli Premolar Cekimli Ortodontik Tedavi
Yontemlerinin Yumusak Doku Profili Bakimindan
Karsilastirilmasi

oz
Amag: Farkli premolar cekimli ve c¢ekimsiz tedavi
yontemleri arasinda yumusak doku profili ve

dentoiskeletsel ~ parametrelerdeki degisikliklerin
karsilastiriimasidir. Gereg ve Yontemler: Iskelet Sumif I
malokliizyona sahip 50 hasta ii¢ gruba ayrildi. Grup 1,
maksiller ve mandibular birinci premolar ¢ekimiyle
tedavi edilen 17 hastadan (ortalama yas:16,76+1,68
yil); Grup 2, maksiller ve mandibular ikinci premolar
16  hastadan
vas:15,81+1,19 yil) ve Grup 3, ¢ekimsiz protokol ile
tedavi edilen 17 hastadan (ortalama yag:16,29+1,15

yil) olusuyordu. Tedavi oncesi (T0) ve tedavi sonrasi

cekimiyle tedavi edilen (ortalama

(T1) lateral sefalometrik radyograflar degerlendirildi.
Dentoiskeletsel parametreler icin 13, yumusak doku
parametreleri icin 15 olgiim yapildi. Tedaviye bagh
yumusak doku ve dentoiskeletsel  degisiklikleri
Sarkliliklar

karsilastirmak igin swrastyla Wilcoxon Isaretli Sira ve

belirlemek ve gruplar arasindaki
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Kruskal-Wallis testleri uygulandi. Bulgular: Mx1-SN,
Mx1-FH, Mx1-NA, IMPA ve Md1-NB degerleri Grup 1
ve 2'de Grup 3'e gore anlamli olarak azaldi (p
<0,001). Vertikal referans ¢izgisine (VRL-li) ve E-
diizlemine (E-LL) gore, alt dudak Grup 1 ve 2'de
cekimli olmayan gruba kiyasla istatistiksel olarak
anlaml bir degisiklik (retraksiyon) gosterdi (p<0,05).
Grup 1 ve 2'deki iist ve alt dudak kalinliklar: icin
ortalama degisim degeri Grup 3'ten daha fazlayd:
(p<0,05). Dentoiskeletsel ve yumusak doku él¢iimleri
bakimindan Grup 1 ve 2 araswnda istatistiksel olarak
anlaml bir farkhiik bulunmad:. Sonuglar: Cekimli
tedavi sonrast yumusak doku profilindeki degisiklik,
birinci  veya ikinci

cekilmedigine bakilmaksizin benzerdi. Ancak, ¢ekimli

premolar  dislerin  ¢ekilip
tedavi yontemleri, ¢ekimsiz kontrol grubuna gére
ozellikle dudak  bolgesinde profil
degisikliklerine neden oldu. Anahtar Kelimeler: Dikey

boyut, dis ¢ekimi, yumugsak doku.

alt onemli
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