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Objective: The aim of this retrospective study was to compare changes in hard
tissue and soft tissue after the four first premolars were extracted with anterior
teeth retraction according to the presence or absence of lip incompetence.
Methods: Patients who underwent the four first premolars were extracted with
anterior teeth retraction were divided into competent (n = 20) and incompetent
lip (n = 20) groups. Cephalometric measurements for hard tissue and soft tissue
changes were performed pre-treatment and post-treatment. Results: In the
competent group, the upper and lower lips retreated by 2.88 mm and 4.28
mm, respectively, and in the incompetent group by 4.13 mm and 5.57 mm,
respectively; the differences between the two groups were significant (p < 0.05).
A strong positive correlation between retraction of the upper lip and upper
incisors was observed in both groups (p < 0.05), whereas a correlation between
retraction of the lower lip and lower incisors was only found in the incompetent
group. A simple linear regression analysis showed that the pattern of lip
retraction following the retraction of the anterior teeth was more predictable
in the incompetent group than in the competent group. Conclusions: These
findings suggest that the initial evaluation of lip incompetence in patients
with skeletal Class 11 is essential for the accurate prediction of the soft tissue
changes following retraction of the anterior teeth in premolar extraction
treatment. Therefore, sufficient explanation should be provided during patient
consultations.
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INTRODUCTION

Orthodontic treatment aims not only to merely relo-
cate the maxillomandibular dentition but also improve
facial esthetics. Therefore, orthodontists should be able
to predict the pattern of changes in the relationship be-
tween teeth and facial soft tissues when establishing a
diagnosis and treatment plan.'

Numerous studies, which were conducted on the
changes in the facial soft tissues attributed to orth-
odontic treatment, can help clinicians predict treatment
outcomes. However, the association between hard and
soft tissues remains controversial. Caplan and Shivapuja’
reported that when the anterior teeth of adult patients
with bimaxillary protrusion were retracted, the ratio of
anterior teeth retraction to lip retraction were 1.75:1 and
1.2:1 in maxilla and mandibular, respectively. Sohn and
Park’ reported that the ratios of anterior teeth retraction
to the lip retraction were 2.84:1 and 1.45:1 in maxilla
and mandibular, respectively. However, some stud-
ies have found no significant association between the
changes in dentition and soft tissue profile changes.”> A
systematic review implied that soft tissue changes were
negligible, whereas individual variations in the response
were large.’

Burstone’ stated that one of the major problems in
the creation of orthodontic treatment plans is determin-
ing the anterior-posterior positioning of the anterior
teeth. 1t is also important to consider the shape of the
surrounding soft tissues and position of the lips. Even
young edentulous patients who lacked tooth support
experienced a small amount of posterior lip compres-
sion. This is because even without the support of teeth,
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a protruding look remains in cases of lip are fullness.
Therefore, when establishing the location of the anterior
teeth and formulating a treatment plan, the presence or
absence of lip incompetence should be considered.

Lip incompetence has various causes, including im-
balance of the maxillofacial structure, lip strain, short
upper lip length, and increased anterior facial height.®
Nevertheless, large retraction of the anterior teeth does
not necessarily result in large posterior movement of
the lips. Several studies have examined the changes in
soft tissues following the retraction of the anterior teeth
during orthodontic treatment in extraction cases. How-
ever, few studies have assessed the relationship between
lip incompetence and patterns of lip retraction.

The aim of the present study was to 1) compare
changes in hard tissue and soft tissue after the four first
premolars were extracted with anterior teeth retraction
according to the presence or absence of lip incompe-
tence and 2) examine the correlation between them. We
hypothesized that there would be no difference between
the presence and absence of lip incompetence with re-
spect to the soft tissue changes.

MATERIALS AND METHODS

Participants

Clinical records of patients treated with a fixed appli-
ance in the Department of Orthodontics, Yonsei Univer-
sity Dental Hospital, Seoul, Korea, between August 2009
and May 2013 were screened. The inclusion criteria
were: 1) female sex, 2) adult patients (aged > 17 years)
with pre-treatment and post-treatment lateral cephalo-
grams, 3) underwent extraction of the four first premo-

Exclusion criteria:
ANB < 3°or ANB > 7° (n = 136)
Upper incisor retraction < 5 mm (n = 72)
Missing teeth (n = 59)

y
Inclusion criteria:
3°<ANB <7
upper incisor retraction > 5 mm;
no missing teeth (n = 40)

i

' ¥

Incompetent group:
Initial facial photographs and
lateral cephalograms lip incompetency;
lip incompetency = 3 mm (n = 20)

Competent group:

Initial facial photographs and
lateral cephalograms lip competency,
or lip incompetency < 2 mm (n = 20)

Figure 1. Flow diagram of pa-
tient selection. ANB, A point-
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nasion-B point.
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lars to relieve lip protrusion, 4) skeletal Class 11 maloc- Table 1. Patient demographics
clusion (3.0° < A point-nasion-B point [ANB] < 7.0°), 5)

Competent Incompetent

> 5 mm retraction of the upper incisor edge, and 6) no vl group (n = 20) group (n = 20) P-value
missing teeth. The inclusion and exclusion criteria are Female sex 20 20
shown in Figure 1. . . . Age (y1) 2757+7.84 27.57+6.99  NS*
Patients who met these criteria were assigned into
Treatment 32.15+6.23  34.00+6.77 NS'

two groups based on the presence or absence of lip
incompetence. The presence of lip incompetence was
defined as: 1) lip incompetence was shown in initial fa- NS, notsignificant.

cial photographs at rest and lateral cephalogram, and 2)  *Wilcoxon signed-rank test. ‘Paired t-test.
the amount of lip incompetence was equal to or greater

than 3 mm on lateral cephalometric tracing.’ The ab-

duration (mo)

Figure 2. Cephalometric landmarks and reference planes. A, Reference planes for treatment changes. B, Skeletal mea-
surements. 1, SNA (deg); 2, SNB (deg); 3, ANB (deg) 4, Wits appraisal, AO-BO (mm); 5, Occlusal plane to GoMe (deg); 6,
Occlusal plane to SN (deg); 7, SN-GoMe (deg); 8, FMA (deg). C, 1, IMPA (deg); 2, U1 to SN (deg); 3, Interincisal angle (deg);
4, U1 to HRP (deg); 5, L1 to HRP (deg); 6, U1 to HRP (mm); 7, L1 to HRP (mm); 8, U1 to VRP (mm); 9, L1 to VRP (mm). D,
1, Upper lip thickness; 2, Lower lip thickness; 3, Nasolabial angle (deg); 4, Ls to HRP (mm); 5, Li to HRP (mm); 6, Ls to VRP
(mm); 7, Li to VRP (mm); 8, Stms to HRP (mm); 9, Stmi to HRP (mm); 10, Stms to VRP (mm); 11, Stmi to VRP (mm); 12,
Stms to Stmi (mm).

S, sella; N, nasion; A, point A; B, point B; Go, gonion; Me, menton; U1s, upper central incisor surface; L1s, lower central
incisor surface; U1, upper central incisor edge; L1, lower central incisor edge; Sn, subnasale; Cm, columella; Ls, labrale su-
perioris; Li, labrale inferioris; Stms, stomion superius; Stmi, stomion inferius; HRP, horizontal reference plane; VRP, verti-
cal reference plane; SNA, sella-nasion-A point; SNB, sella-nasion-B point; ANB, A point-nasion-B point; FMA, Frankfort-
mandibular plane angle; IMPA, incisor-mandibular plane angle.
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5 55 € sence of lip incompetence was defined as follows: lip
58 o 3 3 % E £ competency was shown in initial facial photographs at
%é% 25 q g *g 2 *§ = 3 % rest and lateral cephalograms, or the amount of lip in-
2 EE Sss3ss S = g /A competence was equal to or less than 2 mm on lateral
g S = ) _%D cephalometric tracing. At the end of orthodontic treat-
T3 T T3 § g 3 ment, lip incompetence should be in the range of 0 + 2
s Eiu L1i] 55 3 om
§ g § = § g 8 § §§ § The competent group comprised 20 female patients
BIVE T TSR 5 8 (27.57 + 7.84 years), with an average treatment time of
- - % % 2 32.15 + 6.23 months. The incompetent group comprised
= 2 a £ § f % § § i g % E 20 female patients (27.57 + 6.99 years), with an average
: &:os ¥ N w0 e TE g treatment time of 34.00 + 6.77 months (Table 1). The
a E% E B LT = [:r ? ;I c_‘: § z retraction duration of the competﬁnt agd1glc705mpe;e:]t
= B g 2 roups were 18.10 + 2.83 months an 75 + 2.
o |u o . .g s_ E: ?nongls, respectively with no significant intergroup dif-
NN i i Sz 3 ference.
§ é e § § ué § z g % E The waiver for informed consent was obtained by the
R AR 3 g Institutional Review Board of Yonsei Dental Hospital.
= e g 91wy E § 'q;J This study conformed to the tenets of .the Declaration
g8 |- = = Jwow Sl g & of Helsinki on medical protocols and ethics and was ap-
ggo % % c;:'.ll =8 8 3 E % z proved by the institutional review board of the Yonsei
S R I B SR g g 2 University Dental Hospital (IRB 2-2020-0012).
ER=R=
S ngzggezse g2 E Methods
§ 3 § 3 § s 33 E‘g 7 The lateral cephalograms, pre-treatment and post-
...n‘ im f treatment (T1 and T2, respectively) were obtained us-
§ &8I R & 28§ 2 _go 2 ing a Rayscan Alpha (Ray Co., Ltq., Hwas:e.ong, Korea)
&% “El - El Bl e 3 in the natural head and relaxed lips position. The V-
&N E go =&3812%8 3 3 g & ceph program (Osstem Inc., Seoul, Korea) was used for
a g 889847 g2 B digitalization of the cephalometric tracing and Adobe 11-
- E T: S lustrator 24.0 (Adobe System, San Jose, CA, USA) (Figure
E o, § E § E g § E &ZE: Y 2). Measurements and reference planes weremset based
gg i Mo k= on the analysis methods of Trisnawgty et.a'l. and Lee
gg" SER=Ra § E S < s § et al."" The sella-nasion (SN) superimposition method
° B 'g 2. é was used to align the pre- and post-treatment tTaCIng.
o . 2 j—* 5 S The occlusion plane at T1 was .deﬁned as the horizontal
% T 2 % e reference plane (HRP). The.vertlcal reference plz?ne (VRP)
T |88 8¢ 28 £73 4 was set as the plane passing through the nasion point
R 5 88 £ perpendicular to the HRP (Figure 2).
= o & ® 1 A o |2 Z: S g
TR E L EE Reliability
= Eé ; B3 883 = % s g2 g All lateral cephalometric as.sessm.ents a.nd measure-
§ S PSR N = § Z § E ments were per]tormed ‘s)yzg smgl]e mversen%ag((i)(r)n(nl}ysl?e).
- §g8 . After a two-week interval, 20 samples we -
E o |8 3885882 i :53 gg § lected and retraceq by the same examiner. The_int'racl_ass
‘gg R R R g = 5 59 correlation co.efﬁment was greater than 0.90, indicating
Em |28 23 8 %8 E §£§ A a high reliability.
o ® on N« 8 téoe *
b5 —_ —_ E %] N % S Statistical analysis
2 _ E EEE E § 5§ ; 3 Using G*Power 3 (Dusseldorf, Germany), we deter-
E = EEZEEE 28 E2En mined a sample size of 20 patients in each group (p <
S g z: 2 % 2 5 & 55 o B 80 1, 0.5 effect size). The independent t-
) g & o T E §cg E55 455 0.05, 80% power, 0.
< > 2 = ‘3 = ‘3 2z 2 e é = ‘g test and Mann-Whitney U test were used to compare
% :E EEEEEZERSEVE the differences in variables between T1 and T2, and
ﬁ Aqmwmmmggea*ms
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analyze treatment changes (T2-T1) between the two
groups. And the paired t-test and Wilcoxon signed-rank
test were performed to compare the differences in vari-
ables within the groups. To correct for excessive type 1
errors, Bonferroni correction was applied to compensate
for multiple comparisons, resulting in a significance level
of p < 0.49 (IBM SPSS Statistics Version 21). Pearson’s
correlation coefficients were calculated to identify the
association between the lip profile changes and other
variables. Multiple regression analysis was used to de-
termine the variables that predicted soft tissue changes,
using retraction of the upper and lower lips as a depen-
dent variable.

RESULTS

Table 1 showed the demographic characteristics of
the sample population. No significant differences in the
age or treatment duration were observed between the
competent and incompetent groups. The means and
standard deviations for skeletal, dental, and soft tissue
measurements in both groups at T1, T2, and T2-T1
are shown in Table 2. There was no significant differ-
ence in skeletal measurements and dental measurements
between the two groups at T1, excluding the angle be-
tween the Frankfort horizontal and mandibular planes
at T2. No statistically significant differences were found
between the two groups in the skeletal changes after
treatment (Table 2).

No significant intergroup difference in the extent of
retraction and vertical movement of the upper and lower
incisior was observed. The extent of retraction of the
upper and lower incisors were -7.79 + 1.48 mm and
-6.04 + 1.68 mm, respectively in the competent group
(p < 0.001), and -8.71 + 1.67 mm and -7.65 + 2.47
mm, respectively in the incompetent group (p < 0.001).

The labrale superioris (Ls) and labrale inferioris
(Li) moved more posteriorly and horizontally in the
incompetent group compared to in the competent
group (p < 0.05). In addition, the vertical movements
of the stomion superius (Stms) and stomion inferius
(Stmi) demonstrated no significant differences. However,
a greater decrease in the Stms horizontal movement was
observed following treatment in the incompetent group

Table 3. Ratio of the amount of incisor retraction to lip
retraction

Variable Competent group Incompetent group
Ul:Ls 2.70:1 2.11:1
L1:Li 1.42:1 1371

Ul, upper central incisor; L1, lower central incisor; Ls,
labrale superioris; Li, labrale inferioris.

www.e-kjo.org https://doi.org/10.4041/kjod22.260

compared to in the competent group (p = 0.002) (Table 2).
The mean ratio of both, in the competent group, when
the anterior teeth were retracted, the ratios of anterior
teeth retraction to lip retraction were 2.70:1 and 1.42:1
in the maxilla and mandible, respectively in the com-
petent group, and 2.11:1 and 1.37:1 in the maxilla and
mandible, respectively in the incompetent group (Table 3).

The relationship between incisor and lip retraction
is shown in Table 4. A strong positive correlation was
observed between the posterior movement of the Ls (Ls
to VRP) and upper central incisor retraction (U1 to VRP)
(p < 0.01) in both groups, especially the incompetent
group (r = 0.767). In contrast, a positive correlation be-
tween the posterior movement of the Li (Li to VRP) and
the lower central incisor (L1 to VRP) was only observed
in the incompetent group (r = 0.837; p < 0.01). More-
over, in the incompetent group the positive correlation
was observed between the posterior movement of Ls
with the change in the thickness of the upper lip.

Multiple regression analysis was performed to identify
the variables that could significantly predict changes in
the soft tissues of the lips. Retraction of the upper lip
was mostly influenced by the retraction of the upper
incisors In the competent group (competent group: B =
0.660; p < 0.001/incompetent group: B = 0.477; p <
0.05). However, the posterior movement of the Li was
most influenced by the lower central incisor, which was
only observed in the incompetent group (Table 5).

DISCUSSION

This study evaluated the change of lip-facial profile
following the retraction of anterior teeth in skeletal
(Class 11 malocclusion, with the hypothesis that there was
no difference in soft tissue changes between the pres-
ence or absence of lip incompetence. To avoid potential
confounding effects influencing the changes in the lip

Table 4. Pearson's correlation coefficients between the
soft tissue and dental changes

Variable Competent group Incompetent group
Ls to VRP Ul to VRP Ul to VRP
0.579** 0.767**
Upper lip thickness Upper lip thickness
0.010 0.691*
Li to VRP L1 to VRP L1 to VRP
0.223 0.837**
Lower lip thickness Lower lip thickness
0.332 0.273

U1, upper central incisor; L1, lower central incisor; Ls,
labrale superioris; Li, labrale inferioris; VRP, vertical
reference plane.

*p<0.05;*p<0.01.
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t
2.258
0.337

-0.287

SE
0.223

p-value
<0.001%**

SE
0.137
0.157

0.051

Independent

Ul to VRP
L1 to VRP

Ul to SN

Dependent
Ls to VRP

0.042*
0.742
0.779
0.310

0.477

0.503
0.046

-0.018

4.782

0.660
0.102
-0.136
0.235
-0.503

0.654
0.089
-0.037

0.065
-0.057

0.137
0.062
0.231

0.583
0.487

0.563
-0.715

1.046
-0.548

0.285
-0.149

0.242
-0.152

0.566
0.227
0.858

0.585
-1.254

0.283
0.253

0.165
-0.317

Upper lip thickness (initial)

0.591

0.278
0.176

0.315

Lower lip thickness (initial)

0.451

0.777
0.135
2.859
-0.471
—-0.400
-0.145

0.120
0.032
0.617
-0.105
-0.111
—-0.040

0.136
0.043
0.555
—-0.041
-0.120
—-0.052

0.183
0.981

0.031

1.108
0.248
0.232
0.076
0.281

0.203
0.244
0.301
—-0.083
—-0.032
—-0.096

Stms to Stmi
Ul to VRP
L1 to VRP

Ul to SN

0.895

0.344
0.218

0.257

Li to VRP

0.013*
0.646
0.694
0.887
0.361

0.194
0.088
0.299

1.294
-1.090
-0.114
-0.382

0.363
-0.321

—-0.048
-0.160

0.296
0.910

Upper lip thickness (initial)

0.359

0.707
0.394

0.251

Lower lip thickness (initial)

0.248 0.163 0.947

0.235

1.638 0.231 0.882

1.445
SE, standard error; Ls, labrale superioris; Li, labrale inferioris; U1, upper central incisor; L1, lower central incisor; VRP, vertical reference plane; S, sella; N, nasion; Stms,

stomion superius; Stmi, stomion inferius.

Stms to Stmi
*p < 0.05; **p < 0.001.

facial profile, many factors were considered, such as
dentofacial morphology, age, sex, and soft tissue thick-
ness (Aniruddh et al."”). Additionally, lip growth report-
edly continues until around 17 years of age'’; thus,
many individuals with lip incompetence at 13 years may
develop spontaneous lips-together posture at rest by 17
years of age. Therefore, this study included adult female
patients aged > 17 years with no significant between-
group differences in the dentofacial morphology or soft
tissue thickness (Tables 1 and 2).

Various superimposition methods have been developed
using different reference planes.'*'"> Among them, Bjork’s
method is regarded as highly reproducible. However,
Bjork’s method is incompatible with computer-based
cephalometrics. The SN superimposition method has
been widely used as a computer-compatible superim-
position method. Little or no difference in the accuracy
and reproducibility was observed in subsequent studies
on the differences between the Bjork’s and SN superim-
position methods."*'

An occlusal plane with good reproducibility was set as
the horizontal reference line, whereas the VRP was set as
the plane passing through the nasion and perpendicular
to the HRP. In clinical practice, a relaxed lip position is
less reliable in cephalogram testing, unless electromy-
ography is used. Nevertheless, the use of such positions
should not be avoided if clinically helpful information
can be obtained.”

Many studies have reported the ratio of lip retraction
to the corresponding retraction of the anterior teeth,
and most have reported lower lip retraction to be more
sensitive than incisor retraction.”'”'® Considering the
reason for the poor response of the posterior move-
ment of the upper lip to incisor retraction, Burstone’
mentioned that in evaluating the soft tissue profile, in-
dividual variations in the thickness and length should be
considered. Hershey" reported that the original force per
unit area exerted by the lips, variations in the soft tissue,
and changes in the intercanine width, which may alter
the tension of the buccinator mechanism, should be
considered. In the present study, both groups revealed
that the movement of the lower lip was more sensitive
than that of the upper lip (Table 2). In both groups, the
upper and lower lips were retracted along with tooth
movement, but the movement was significantly greater
in the incompetent group than in the competent group.
There was a significant difference in the horizontal
movement of the soft tissue point Stms (p < 0.01); how-
ever, no significant difference was found in the soft tis-
sue point Stmi between groups (Tables 2 and 3).

In our study, the upper lip thickness significantly in-
creased after treatment in both groups (Table 2). There
was no significant correlation between the extent of
movement of the upper and lower anterior teeth (Table
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3). The amount of change in the thickness of the upper
lip was similar to that reported in previous studies."”
Increased lip thickness may have been caused by lip ever-
sion.

In this study, a strong and significant positive cor-
relation was observed between the upper lip movement
and that movement of the upper anterior teeth, in
which Pearson’s correlation coefficient was 0.579 in the
competent group and 0.767 in the incompetent group.
Whereas, the positive correlation between the movement
of the lower lip and that of the lower incisor move-
ment was only observed significantly in the incompetent
group with r = 0.837 (Table 4).

Multiple regression analysis was conducted to deter-
mine the predictability of lip changes after retraction
of the anterior teeth accompanied by premolar extrac-
tion." ' A positive correlation between the Li posterior
movement and the lower incisor was observed only in

A U1 to VRP (mm)
-12 -10 -8 -6 -4 -2 0
- -1
-2
[
-3 8
<
--4 X
T
- -5 ’§
3
-6 =
R?=0.3356 (p<0.01) [ -7
R*=0.5878 (p<0.01) | 8

4 Competent group  ® Incompetent group

the incompetent group. Multiple regression analysis
demonstrated that predicting the soft tissue changes
was challenging even in the competent group. These
results indicated that the soft tissue response to an in-
crease in the amount of lower incisor retraction in the
competent group was not proportional to the amount
of lower incisor retraction. The coefficient of determi-
nation for predicting the upper and lower lip based on
the retraction of upper and lower incisors respectively
were 0.59 and 0.70 in the incompetent group, show-
ing a moderate to high predictability of the lip-profile
change, which was higher than that in the competent
group (Figure 3A and B). Therefore, the retraction pat-
tern of the lip-facial profile following the retraction of
the anterior teeth seems to be more predictable in the
incompetent group than in the competent group.

The difference between the two groups may not be
attributed to the effect of the initial lip thickness but

B L1 to VRP (mm)
-12 -10 -8 -6 -4 -2 0
F-2
[
- _4 8
<
- -6 %
L 3
X --10
R®=0.0497 (p > 0.05)
R’=0.7008 (p < 0.01) [ A2

¢ Competent group  ® Incompetent group

Figure 3. Scatter plot of the hard tissue versus soft tissue changes in both group and comparison of treatment changes
between the two groups. A, U1 to VRP versus Ls to VRP in both groups. B, L1 to VRP versus Li to VRP in both groups.
C, Lip retraction pattern in the competent group (vertical arrows indicate mutual lip pressure that may resist posterior
displacement of the lips according to incisor retraction, indicated by horizontal arrows). D, Lip retraction pattern in the
incompetent group (curved arrows represent free lip retraction without resistance).

U1, upper central incisor edge; VRP, vertical reference plane; Ls, labrale superioris; L1, lower central incisor edge; Li,
labrale inferioris.
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to interference between the upper and lower lips in the
competent group.” In the competent group, inherent
contact between the upper and lower lips may resist
lingual displacement of the lips due to retraction of the
incisors. In contrast, subsequent retraction may have
occurred without resistance in the incompetent group
(Figure 3C and D).

Bloom™ indicated that it is possible to use methods
such as regression analysis or scatter plots, because a
high correlation exists between the amount of change
in the hard and soft tissues. Therefore, simple regres-
sion analysis was used to determine the measure of hard
tissue changes that had the most influence on the soft
tissue changes. The intergroup difference in the pattern
of lip retraction following to the retraction of anterior
teeth and the difference in the regression analysis indi-
cated that it is essential to evaluate the initial presence
of lip incompetence. Changes in the lip facial profile
caused by hard-tissue reconstruction were limited and
less predictable in the competent group than in the in-
competent group. Thus, sufficient explanation should be
provided to patients during consultation.

This study has the following implications for develop-
ing treatment plans for patients who are dissatisfied with
soft tissue esthetics: 1) Since the factors associated with
good esthetic outcomes vary among individuals, this
study revealed that little or no posterior lip movement is
achieved after posterior retraction of the anterior teeth,
after the extraction of the premolars in patients with lip
competence, through accurate goal setting and refer-
ence to previous studies. Therefore, our findings would
assist in determining whether extraction is necessary
for orthodontic treatment in relieving lip protrusion. 2)
In patients with lip incompetence, extraction treatment
seems to be beneficial in terms of lip-facial profile im-
provement, in which a significant posterior movement of
the lips follows the retraction of anterior teeth, enabling
the prediction of whether esthetic improvement of facial
appearance would be significant. To our knowledge, this
is the first clinical study to highlight the importance of
evaluating lip incompetence.

However, this study has a few limitations that should
be considered when applying the results. This study ana-
lyzed changes in the teeth and lips in two dimensions,
using lateral cephalograms, but more progressive studies
recommend the use of three-dimensional analysis tools.

CONCLUSIONS

Orthodontic treatment with premolar extraction in
skeletal Class 11 patients brought greater retraction of
the upper and lower lips in incompetent group than that
in the competent group (p < 0.05). And significantly
positive correlation relationship between the amount of
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upper incisor and lip retraction. These findings suggest
that the initial evaluation of lip incompetence is essen-
tial for the accurate prediction of soft tissue change fol-
lowing to the retraction of the anterior teeth in premolar
extraction cases. The extent of the soft tissue changes
was limited in the competent group; therefore, sufficient
explanation should be provided during patient consulta-
tions.
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