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ABSTRACT

Objective: To evaluate the hard and soft tissue profile changes in pre- and post-treatment cephalometric films in patients
over 16 years of age who underwent maxillary two or four premolar tooth extraction. Materials and Methods:
Cephalometric radiographs of 68 patients who completed orthodontic treatment were analyzed. Measurements were
made on the records of 40 patients who had four first premolars extracted and 28 patients who had two upper premolars
extracted. Pre-treatment (T1) and post-treatment (T2) values were compared. The Shapiro-Wilk test was used to evaluate
the normal distribution of the data, and paired t-test and independent t-test were used for pre-treatment and post-
treatment comparisons. The significance level was taken as p<0.05. Results: In the four premolar extraction group, the
distances of the upper and lower incisors to the E-plane and lip thickness and lip length increased numerically but were
not found to be statistically significant (p>0.05). The lower lip thickness increased in the two premolar extraction group
(p<0.05). In the independent comparison of the parameters between the groups, there was no difference in the nasolabial
angle between the two groups at T1, but it increased statistically at T2. The SNA angle decreased numerically in the
four premolar extraction group, but increased in the two premolar extraction group. The nasolabial angle increased
significantly in both groups. Conclusion: In both extraction groups, minimal profile change was achieved with lip
retraction resulting from incisor retraction. Extraction treatment can be considered in cases where the lips are desired to
move backward.
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Amag: Maksiller iki veya dort premolar dis ¢ekimi yapilmigs 16 yas lizeri hastalarda tedavi 6ncesi ve sonrast
sefalometrik filmlerde sert ve yumusak doku profil degisikliklerini degerlendirmektir. Gereg ve Yontem: Ortodontik
tedavisi tamamlanmis toplam 68 hastanin sefalometrik radyografileri analiz edilmistir. Olgiimler dort birinci premolar
disi ¢ekilmis 40 hasta ile iist iki premolar disi ¢cekilmis 28 hastanin kayitlar {izerinden yapilmistir. Tedavi 6ncesi (T1)
ve tedavi sonrasi (T2) degerleri karsilastirilmigtir. Verilerin normal dagilimini degerlendirmek igin Shapiro-Wilk testi,
tedavi Oncesi ve sonrasi karsilastirmalar i¢in paired samples t-test ve independent samples t-test kullanilmistir.
Anlamlilik diizeyi p<0,05 alinmistir. Bulgular: Dort premolar ¢ekimli grupta, {ist ve alt keser dislerin E-diizlemine olan
uzakliklart ve dudak kalinlig1 ile dudak uzunlugu sayisal olarak artmig ancak istatistiksel olarak anlamli bulunmamistir
(p>0,05). ki premolar gekimli grupta alt dudak kalinlig1 artmistir (p<0,05). Parametrelerin gruplar arast bagimsiz
karsilastirilmasinda nazolabial agida iki grup arasinda T1 de fark yokken T2 de istatistiksel olarak artmistir. SNA agisi,
dort premolar ¢ekimli grupta sayisal olarak azalirken iki premolar ¢ekimli grupta artmistir. Her iki grupta da nazolabial
ac1 anlaml diizeyde artmistir. Sonug: Her iki ¢ekim grubunda da kesici dis retraksiyonu sonucunda ortaya ¢ikan dudak
retraksiyonu ile minimal diizeyde profil degisikligi elde edilmistir. Cekimli tedavi, dudaklarin geriye hareketinin
istendigi vakalarda degerlendirilebilir.

Anahtar Kelimeler: Estetik, Premolar ¢cekimi, Profil degisimi
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INTRODUCTION

Orthodontics aims to treat incompatibilities between the teeth and the facial skeleton. The main goals
of orthodontic treatment are to achieve optimal functional occlusion and to achieve a harmonious
facial aesthetics and make these results permanent. Past studies and clinical observations have shown
that a balance between the teeth and the perioral muscles is required to ensure the stability of
orthodontic treatment. The soft tissues of the face have a significant impact on facial aesthetics,
speech and other physiologic functions. Therefore, it is accepted that the successful results of
orthodontic treatment are closely related to the changes occurring in the soft tissues of the face (1,2). ,
Although there is a general consensus that orthodontic treatment can affect the soft tissue profile,
there is still no consensus on the extent to which soft tissues respond to position changes in the teeth
and alveolar structure (3).

In the treatment of many malocclusions for orthodontic treatment, tooth extraction may be planned
for different reasons. This planning varies depending on the type of occlusion, function and tooth
morphology (4). Regarding the effect of orthodontic treatment with premolar extraction on soft
tissues, it has been reported that tooth extraction may result in a retracted profile (5). While some
studies have shown that the selection of extraction or non-extraction treatment does not cause profile
changes in the medium and long term, others have reported a gradual flattening of the facial profile
in growing patients who received both extraction and non-extraction treatment, suggesting that this
is due to maturational changes rather than extraction (2,6).

It is clear that the behavior of soft tissues is still unpredictable. In our study, we aimed to evaluate
the hard and soft tissue profile changes before and after treatment on cephalometric films of patients
aged 16 years and older who underwent maxillary two premolar or four premolar tooth extraction.

MATERIAL and METHOD

This retrospective study was conducted on routine orthodontic treatment records of patients who
came to Siileyman Demirel University Department of Orthodontics for treatment. After the patients
were informed about the treatment, informed consent forms were obtained before starting the
treatment. The power analysis of the study was performed with the G*Power program. A minimum
sample size of n = 15 individuals was determined for both groups with 90% power and alpha = 0.05

(7).

In the study, lateral cephalometric radiographs of a total of 68 individuals (18 males, 50 females)
whose orthodontic treatment was completed were analyzed. The treatment was carried out
retrospectively on the records of 40 patients who had four first premolars extracted and 28
individuals who completed fixed orthodontic treatment by extracting only the upper two first
premolars.

The study was conducted after obtaining the necessary ethical approval from Suleyman Demirel
University Ethics Committee (Decision No: 27).

The inclusion criteria were as follows; completion of permanent dentition, absence of congenital
tooth deficiency and orthodontic treatment completed by extraction of premolars (individuals with
teeth numbered 14-24 and premolars numbered 14,24,34,44). Individuals with systemic disorders
and regular medication use were not included in the study. The genders and orthodontic
malocclusion distributions of the individuals we evaluated are shown in Table 1.

Cephalometric radiographs taken before (T1) and after (T2) orthodontic treatment were evaluated
and measured using the WebCeph (A.I. Web Based Orthodontic and Orthognatic Platform,
Gyeonggi, South Korea) software program. All parameters evaluated in the study and their
definitions are shown in Table 2 and Figure 1. Radiographs were drawn and digitized by two
researchers (E.A. and A.D.A.). After two weeks, 20% of the measurements were repeated and the
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method error was determined as 0.1 mm. As shown in Figure 1, cephalometric planes were drawn
and soft and hard tissue measurements were made. All patients were treated with the MBT system
including a 0.22 sloth bracket system and acceptable results were obtained at the end of treatment.

Statistical Package fort he Social Sciences (SPSS, Version 29.0, IBM, Armonk, USA) software was
used to calculate the statistical analysis of the measured data. As a result, it was determined that the
data was normally distributed. The homogeneity of the variances was confirmed with Levene's Test.

Since the obtained measurement values showed parametric properties, 'paired samples t-test' was
performed for pre-treatment and post-treatment comparisons. 'Independent samples t-test' was used
for independent comparison of the two groups. A value of p<0.05 was considered significant.

RESULTS

In our study, cephalometric records of a total of 68 individuals were evaluated. The skeletal
malocclusion classification of the premolar extraction samples is shown in Table 3. Four premolar
extractions were planned significantly higher in individuals with skeletal class I and two premolar
extractions were planned significantly higher in individuals with skeletal class II malocclusion
(p<0.05). In the group where four premolars were extracted, the distance of the upper incisor to the
E-plane and the distance of the lower incisor to the E-plane were numerically increased but not
statistically significant. Lip thickness and lip length also increased numerically, but no statistically
significant difference was obtained (p>0.05). In the group with two premolar extractions, lower lip
thickness increased significantly (p<0.05). When other measurements were examined, it was not
found to be statistically significant (Table 4). In the independent comparison of the parameters
between the groups, there was no difference in nasolabial angle between the two groups at T1, but
it increased statistically significantly at T2. The increase was more pronounced in the group with
two premolar extractions. The differences between SNB and ANB values were statistically
significant between the two groups at T1 and T2. The SNA angle decreased numerically in the four
premolar extraction group and increased in the two premolar extraction group. Statistically
significant differences were observed in IMPA angle between the two groups at T1 and T2. In the
four premolar extraction group, the lower incisors were retrusive and retroclined, so the IMPA angle
decreased numerically, whereas in the two premolar extraction group, no numerical change was
observed (Table 5). Among the skeletal measurement values of the four premolar extraction group,
the nasolabial angle increased significantly. IMPA angle, one of the dental measurement parameters,
decreased significantly. In the group with two premolar extractions, the nasolabial angle increased
significantly, while the ANB angle decreased significantly. No significant difference was found in
other measurement values (Table 6).

Table 1. Gender and malocclusion distributions of individuals in the groups

Skeletal malocclusion n(%) Total p
Class I Class IT Class III
Gender E 10(32.3) 5(15.6) 3(60.0) 18(26.5) 0,069
K 21(67.7) 27(84.4) 2(40.0) 50(73.5)
Total 31 32 5 68

n: individual, %: percentage, *p<0.05

Table 2. Definitions and norms of cephalometric measurements

Cephalometric Definition Standard

measurements value

Upper lip to E- The distance of the most anterior point of the upper lip to the E plane (E plane: -6 £ 2 mm
plane The line passing through the pronasale and pogonion)
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Lower lip to E- The distance of the most anterior point of the lower lip to the E plane (E plane: -2+ 2 mm
plane The line passing through the pronasale and pogonion)
Upper vermillion  The distance from the most labial surface of the upper incisor tooth to the 13+ 1 mm
thickness vermilion line of the lip
Lower vermillion = The distance from the most labial surface of the lower incisor tooth to the 13+£1 mm
thickness vermilion line of the lip
Upper lip length  Distance between subnasal and lowest point of upper lip vermilion 23 +3 mm
Lower lip length ~ Distance between the soft tissue menton and the highest point of the lower lip 48 £4 mm
vermilion
Ul to UOP The angle formed by the long axis of the maxillary incisor and the upper occlusal =~ 55° £ 4°
plane
L1 to LOP The angle formed by the long axis of the mandibular incisor and the lower 66° £ 5°
occlusal plane
Nasolabial angle  Subnasal, angle formed by the columella and anterior part of the upper lip 102° £ 8°
IMPA The angle formed between the axis of the lower incisor tooth and the mandibular ~ 90° + 3°
plane (Go-Me)
SNA angle The angle formed between the SN line passing through the sella and nasion 820+ 2°
points and the NA line passing through the nasion and A points
SNB angle The angle formed between the SN line passing through the sella and nasion 80°£2°
points and the NB line passing through the nasion and B points
ANB angle The angle formed between the lines NA and NB 204 2°
Table 3. Distribution of premolar extraction samples according to skeletal malocclusion classification
Premolar extraction sample n (%)
p
14,24,34,44 14,24 Total
Class 1 23 (57.5) 8 (28.6) 31 (45.6)
Skeletal Class II 12 (30.0) 20 (71.4) 32(47.1) (002
malocclusion
Class 111 5(12.5) 0(0.0) 5(7.4)
Total 40 28 68
n: individual, %: percentage, *p<0.05
Table 4. Soft tissue changes in extraction groups
Time
Treatment Variables T1 SD T2 SD p
Upper lip E- -4.12 5,4 -4,32 5,7 0,103
plane
Upper 4,66 0,85 4,73 0,95 0,311
vermillion
Ulto UOP thickness
14.24.34.44 Upper lip lenght 2,72 0,44 2,77 0,32 0,209
extraction
Lower lip E -2,10 0,9 -2,82 0,10 0,375
plane
Lower 4,90 0,94 5,11 0,97 0,106
L1to LOP vermillion
thickness
Lower lip lenght 1,47 0,15 1,49 0,18 0,141
Upper lip E -2,72 2,21 -3,46 3,21 0,079
14,24 extraction U1 to UOP plane
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Upper 5,01 0,99 5,02 0,85 0,468

vermillion

thickness

Upper lip lenght 2,85 0,40 3,00 0,46 0,006
L1 to LOP Lower lip E -2,57 1,69 -3,01 1,89 0,085

plane

Lower 4,24 0,56 4,81 0,59 0,000

vermillion

thickness

Lower lip lenght 1,50 0,47 1,36 0,14 0,086

S.D.: Standart Deviation, *p<0,05.

Table 5. Comparison of skeletal and dental measurement values (T1-T2) of 2 and 4 premolar extraction samples™

71 12
Variables  Premolar extraction sample n Mean+SD P Mean+SD p
Nazolabial 14,24,34,44 40 97,21+10,64 100,52+10,89 .
angle 1474 28 99,99+10,72 147 107,939,08 003
IMPA  14,24,34,44 40 95,71+7,52 . 92,49+8,02 .
14.24 28 99,29+5,50 0,018 99,08+5,80 0,000
SNA angle 14,24,34,44 40 80,71+3,54 80,57+3,79
14.24 28 79,63+3,27 0,133 80,37+4,26 0,366
SNB angle 14,24,34,44 40 77,61+4,00 . 77,75+4,00 .
14.24 28 74,59+3,20 0,001 74,69+4,64 0,002
ANB angle 14,24,34,44 40 2,96+2,36 X 2,93+2,13 .
14.24 28 5,67+2,19 0,000 5,04+2,26 0,000

Table 6. premolar ¢ekimli drneklerin iskeletsel ve dissel 6l¢iim degerlerinin kendi i¢inde T1-T2 karsilastirilmast

Premolar extraction Ti1+SD T2+£SD p
sample
14,24,34,44 (n=40) Nasolabial angle 97,21+10,64 100,52+10,89 0,009"
IMPA 95,71+7,52 92,49+8,02 0,001"
SNA angle 80,71+3,54 80,57+3,79 0,297
SNB angle 77,61+4,00 77,75+4,00 0,254
ANB angle 2,96+2,36 2,93+2,13 0,439
14.24 (m=28) Nasolabial angle 99,99+10,72 107,93+9,98 0,000
IMPA 99,29+5,50 99,08+5,80 0,429
SNA angle 79,63£3,27 80,37+4,26 0,053
SNB angle 74,59+3,20 74,69+4,64 0,389
ANB angle 5,67+2,19 5,04+2,26 0,031°
n: individual, S.D.: Standart Deviation, *p<0.05, dependent samples t-test
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Figure 1. Parameters measured in the study

DISCUSSION

Soft tissue changes and skeletal values may be difficult to predict after treatment with tooth
extraction. However, it is stated that in the presence of appropriate indications, treatment with tooth
extraction provides better aesthetic results than treatment without extraction (8). Therefore, our
study aimed to identify clinical features that would help orthodontists and clinicians to predict profile
changes after extraction. In our study, 5 angular measurements and 8 length measurements were
used to evaluate the correlation between incisor retraction and lip positions Cephalometric
radiographs are an important clinical tool used to measure the size and proportions of the skull. This
examination is very important for treatment planning and evaluation of the results (9). In addition,
lateral cephalometric radiographs provide information about skeletal structure, dental structure, soft
tissue morphology and the relationships between them in the sagittal plane. In this study,
cephalometric radiographs taken at the beginning and end of treatment were analyzed. Individual
variations that can be observed during changes that occur with growth and development are effective
in the evaluation of the soft tissue profile. The radiographs used in this study were selected from
individuals who had completed their growth and development. Thus, it is aimed to prevent the effects
of growth and development.

In many studies in the literature, it has been reported that premolars are the most frequently extracted
teeth during orthodontic treatment. In one study, it was reported that the first premolars were
preferred with 59% and the second premolars followed with 13% (10). The decision on which
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premolars to extract in treatment is based on a number of factors. Indications for first premolar
extraction include anterior crowding, increased overjet and protrusion, increased overbite and serial
extraction treatment. Creekmore stated that he prefers extraction of the first premolars in Class II
division 2 patients whose growth and development is complete and that this approach is
advantageous in cases with deep bite. Dewel, on the other hand, stated that extraction of the first
premolars in serial extraction cases may allow the canines to erupt more easily and settle into the
extraction cavity (11,12). Indications for second premolar extraction include posterior crowding,
anterior open bite and Class III camouflage treatment. Second premolar extraction provides an
advantage in the correction of anterior open bite and an increase in overbite in the anterior region is
obtained by reducing the posterior vertical dimension (13).

The patients included in our study generally consisted of individuals with class I and class II
malocclusion. Premolar extraction treatment is less frequently planned in patients with class III
malocclusion. Of the patients treated with four premolar extractions, 57.5% had Class I
malocclusion. Upper two premolar extraction was preferred in 71.4% of patients with Class II
malocclusion. Adult patients presenting for orthodontic treatment are usually women and it has been
reported that women give more importance to the appearance of their dental structures in terms of
aesthetics (14). The results of our archival records show that female patients frequently apply for
orthodontic treatment.

It has been reported that incisor retraction leads to changes in lip location in cases treated with tooth
extraction (15,16). Ricketts, in his study examining the effect of incisor retraction on lip retraction,
reported that 1 mm thickening of the upper lip occurred as a result of 3 mm incisor retraction (17).
However, individual differences such as soft tissue thickness, lip tension, lip morphology and the
amount of dental crowding should be taken into consideration (18). In a recent study, it was shown
that lip vermillion thickness and lip morphology were differentially affected by incisor retraction in
thin and thick-lipped individuals; the mean incisor/lip retraction ratio was 61% and 98% for the
upper and lower lip, respectively, in thin-lipped individuals, whereas these ratios were 17% and 44%
in thick-lipped individuals (19). Therefore, it can be said that incisor recession leads to more
pronounced changes in lip vermilion thickness in thin-lipped individuals. In a different study, it was
reported that the relationship between incisor retraction and lip movement was not significant in
individuals with thick lips, while a stronger relationship was found in individuals with thin lips (20).
However, some studies have found that lip thickness was significantly reduced or that there was no
relationship between incisor retraction and lip thickness (21,17). In our study, although there was no
significant difference between upper and lower lip thickness in the four premolar extraction group
in the pre- and post-extraction periods, it was observed that the values increased numerically. In the
maxillary two premolar extraction group, the lower lip thickness increased significantly. Protrusion
and proclination of the lower incisors may have caused an increase in lip thickness.

It can be said that we obtained findings compatible with the results of Ricketts' study (17). Our data
showed a positive correlation between incisor retroclination and lip thickness change in both
extraction groups, and a numerical increase in vermilion thickness was observed. The unequal
number of patients in the extraction groups or racial differences may have caused statistical
differences.

In a study evaluating skeletal changes, no statistically significant change was observed in SNA, SNB
and ANB angles after extraction of the upper two premolars. However, a significant decrease was
found only in the ANB angle in the four premolar extraction group (22). In our study, the ANB angle
decreased by 0.6 degrees in the upper two premolar extraction group, and this change was
statistically significant. The differences observed in the number of patients and overjet severity may
cause differences between the results. In the same study, it was reported that the IMPA angle
increased in the upper two premolar extraction group and decreased significantly in the four
premolar extraction group (22). Our study similarly reveals that the IMPA angle decreased
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significantly in the four premolar extraction group, whereas the increase was not found to be
statistically significant in the two premolar extraction group, with a numerical difference of 0.1
degrees observed.

The nasolabial angle also increased in the two-extraction group. Consistent with our study, other
studies have also reported an increase in nasolabial angle after extraction (23,24). However, another
study reported that no change in nasolabial angle was observed after extraction (25).

With proper planning and an effective treatment approach, extraction of the upper two or four
premolars can result in aesthetically acceptable results and no significant changes in the soft tissue
profile.

This study was conducted on Caucasians only, but the effects of racial differences on lip protrusion
and thickness should be taken into account. The numbers of male and female subjects were not
balanced. In accordance with the ALARA (As Low As Reasonably Achievable) principle, CBCT
records could not be obtained from the patients and measurements were made with two-dimensional
cephalometric images. In addition, although the soft tissue profile can be affected by body weight,
the body mass index (BMI) of the patients was not recorded during the treatment process.

CONCLUSION

In both extraction groups, minimal profile change can be achieved with incisor retraction and the
resulting lip retraction. Extraction treatment may be considered in cases where lip retraction is
desired. In addition, it should not be ignored that due to individual differences, the same results
cannot be obtained from every individual.

REFERENCES

1. Lim YN, Yang BE, Byun SH, Yi SM, On SW, Park IY. Three-Dimensional Digital Image Analysis of Skeletal and
Soft Tissue Points A and B after Orthodontic Treatment with Premolar Extraction in Bimaxillary Protrusive Patients.
Biology (Basel). 2022;11(3):381. Published 2022 Feb 27.

2. Erdinc AE, Nanda RS, Dandajena TC. Profile changes of patients treated with and without premolar extractions. Am J
Orthod Dentofacial Orthop. 2007;132(3):324-331. doi:10.1016/j.ajod0.2005.08.045

3. Ricketts RM. Cephalometric synthesis. Am J Orthod 1960;46: 647-73.

4. Dardengo Cde S, Fernandes LQ, Capelli Junior J. Frequency of orthodontic extraction. Dental Press J Orthod.
2016;21(1):54-59.

5. Basciftci FA, Usumez S. Effect sofextraction and nonextraction treatment on Class I and Class II subjects. Angle
Orthod. 2003;73:36-42.

6. Mirabella D, Quartarone L, Lombardo L, Guarneri A, Guarneri MP, Siciliani G. Assessment of lower lip changes
following incisor displacement in 92 orthodontically-treated adults. Int Orthod 2012;10:289-310.

7. Kang H. Sample size determination and power analysis using the G*Power software. J Educ Eval Health Prof.
2021;18:17.

8. Lim HJ, Ko KT, Hwang HS. Esthetic impact of premolar extraction and nonextraction treatments on Korean borderline
patients. Am J Orthod Dentofacial Orthop 2008;133: 524-531.

9. Chen YJ, Chen SK, Yao JC, Chang HF. Effect of differences in landmark identification on the cephalometric
measurements in traditional versus digitized cephalometry. Angle Orthod 2004;74,155-61.

10. Travess H, Roberts-Harry D, Sandy J. Orthodontics. Part 8: Extractions in orthodontics. Br Dent J. 2004;196(4):195-
203.

11. Creekmore TD. Where teeth should be positioned in the face and jaws and how to get them there. J Clin Orthod.
1997;31(9):586-608.

12. Dewel, BF. Second Premolar Extraction in Orthodontics: Principles, Procedures and Case Analysis. Am J Orthod.
41:107-20, 1955.

13. Turner RA. Quantitative Analysis of First Versus Second Premolar Extraction Effects in Orthodontic Treatment. The
Graduate Studies Council The University of Tennessee Health Science Center, 2007.

14. Bos A, Vosselman N, Hoogstraten J, Prahl-Andersen B. Patient compliance: a determinant of patient satisfaction?.
Angle Orthod. 2005;75(4):526-531.

15. Omar Z, Short L, Banting DW, Saltaji H. Profile changes following extraction orthodontic treatment: A comparison
of first versus second premolar extraction. Int Orthod. 2018;16(1):91-104.

16. Bravo LA. Soft tissue facial profile changes after orthodontic treatment with four premolars extracted. The Angle
Orthod 1994;64:3-42.

17. Erdinc AE, Nanda RS, Dandajena TC. Profile changes of patients treated with and without premolar extractions. Am

Siileyman Demirel Universitesi Saglik Bilimleri Dergisi Sayfa Numaras1 420



Albayrak ve ark..
J Orthod Dentofacial Orthop 2007;132:324-331.

18. Sadry S, Koru BE, Kayalar E. Analyzing the effects of tooth extraction on the lip in orthodontic treatment. J Stomatol
Oral Maxillofac Surg. 2022;123(4):e126-e132. doi:10.1016/j.jormas.2022.04.004

19. Albertini P, Barbara L, Albertini E, Willeit P, Lombardo L. Soft-tissue profile changes in adult patients treated with
premolar extractions. Am J Orthod Dentofacial Orthop. 2024;166(2):171-178.

20. Oliver BM. The influence of lip thickness and strain on upper lip response to incisor retraction. Am J Orthod.
1982;82:141-149.

21. KILINGC, Delal. Investigation of the effects of treatment with and without premolar extraction on facial soft tissues.
7tepe Clinic. 2018;14.3.

22. COBAN, Gokhan; TOZAR, Ayse; OZTURK, Taner. The Effect of Four I. Premolar and Upper Two 1. Premolar
Extractions on Hard and Soft Tissues in Skeletal Class II Camouflage Treatment. 2024;45.2:77-84

23. Yashwant VA, KR, Arumugam E. Comparative evaluation of soft tissue changes in Class I borderline patients treated
with extraction and nonextraction modalities. Dental Press J Orthod 2016;21:50-59.

24. Toi H, Nakata S, Nakasima A, Counts AL. Anteroposterior lip positions of the most-favored Japanese facial profiles.
Am J Orthod Dentofacial Orthop. 2005;128(2):206-211.

25. Ramos AL, Sakima MT, Pinto Ados S, Bowman SJ. Upper lip changes correlated to maxillary incisor retraction--a
metallic implant study. Angle Orthod. 2005;75(4):499-505.

Siileyman Demirel Universitesi Saglik Bilimleri Dergisi Sayfa Numaras1 421



