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ABSTRACT

Change in the Maxillary Dental Arch Dimension by Fixed 

Orthodontic Treatment: Well-aligned vs. Constricted Arches in 

Patients with Unilateral Cleft Lip and Palate

Sumin park

School of Dentistry

Seoul National University

(Directed by Prof. Seung-Hak Baek)

PURPOSE: To investigate the change in the maxillary arch dimension of 

unilateral cleft lip and palate (UCLP) patients by fixed orthodontic treatment 

(FOT).

METHODS: The samples consisted of 25 UCLP patients who underwent FOT 

by single orthodontist. According to the shape of maxillary arch before FOT 

defined by Ovoid arch form template (3M Unitek), they were divided into Group 

1 (well-aligned arch) and Group 2 (constricted arch). After five linear and three 

angular variables of the maxillary arch were measured using dental casts taken 

before (T1) and after FOT (T2), Wilcoxon signed rank test and Mann-Whitney U 

test were performed for statistical analysis.
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RESULTS: At the T1 stage, Group 2 showed significantly smaller inter-second 

premolar width (IP2W, P<0.01), molar depth (MD, P<0.01), greater segment 

angle (GSA, P<0.05) and lesser segment angle (LSA, P<0.05) but larger anterior 

segment angle in GS (ASA-GS, P<0.05) compared to Group 1. However, at the 

T2 stage, there was no significant difference in all variables between the two 

groups. During T1-T2 stage, there was different pattern of change in variables 

between two groups. Group 1 showed significant increase in inter-canine width 

(ICW, P<0.01), IP2W (P<0.05), canine depth (CD, P<0.05), MD (P<0.05), and 

ASA-GS (P<0.01) except inter-molar width (IMW), GSA and LSA. However, 

group 2 showed significant increase in ICW (P<0.01), IP2W (P<0.001), IMW 

(P<0.05), CD (P<0.01), MD (P<0.01), GSA (P<0.05) and LSA (P<0.01) except 

ASA-GS. 

CONCLUSION: According to the shape of the maxillary arch in UCLP patients 

at the T1 stage, different strategy can be applied to obtain forward movement of 

the anterior part of GS and outward rotation of LS by fixed orthodontic treatment.

Keywords : unilateral cleft lip and palate, maxillary dental arch, dimension, 

symmetry, fixed orthodontic treatment

Student Number: 2013-22112
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I. INTRODUCTION

Cleft lip and/or palate is one of the most prevalent congenital maxillofacial 

deformities and its prevalence in Asian population is reported as 1/500-550.1,2 The causes 

of cleft lip and/or palate are known as heredity, elder mother, hypoxia, malnutrition, 

excessive stress, radiation and virus infection during pregnancy.1,3-9

Cleft patients usually have to undergo several surgical procedures from their infancy 

due to problems of feeding, pronunciation and facial appearance.4,10,11 The post-surgical 

scar tissue in the lip and palate can produce constriction of the maxillary dental arch and 

inhibit forward growth of the midface, resulting in anterior and posterior crossbite, 

occlusal interference and vertical growth pattern.4,11-17 In addition, cleft patients have 

more congenital tooth missing, supernumerary tooth, abnormal tooth morphology 

compared to normal population.1,4,18-21

Unilateral cleft lip and palate (UCLP) patients usually have significant constriction 

and asymmetry in the maxillary arch.4,22,23 Therefore, for correction of the dimension and 

shape of the maxillary arch, clinicians should pay attention to expand the constricted part 

and to maintain the normal part during alignment of the maxillary teeth by fixed 

orthodontic treatment.
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There are a few studies about the treatment outcome according to the maxillary arch 

shape in UCLP patients. Al-Gunaid et al24 classified the maxillary arch shape of Japanese 

UCLP patients into three groups and investigated the change by orthodontic treatment 

and relapse after orthodontic treatment. In the symmetrical group, there was no 

significant increase in the inter-canine width (ICW), inter-premolar width (IPW) and

inter-molar width (IMW) by orthodontic treatment and no relapse after orthodontic 

treatment in these variables. In the collapse of minor segment group, there was 

significant increase in ICW and IPW by orthodontic treatment and relapse only in ICW. 

In the collapse of both segments group, there was significant increase in IPW and IMW 

by orthodontic treatment and significant relapse in these variables. They insisted that the 

maxillary arch shape before orthodontic treatment had a significant impact on the 

treatment outcome and post-treatment relapse. However, they did not compare the 

treatment outcome statistically among three groups and did not investigate the arch depth 

and the degree of arch symmetry using angular measurement. Therefore, the purpose of 

this study was to compare the change in the maxillary arch dimension by fixed 

orthodontic treatment of UCLP patients with well-aligned and constricted maxillary 

arches.



3

II. MATERIALS AND METHODS

1. Sample selection

patients who had UCLP and underwent The samples consisted of 25 Korean cleft 

fixed orthodontic treatment at the Seoul National University Dental Hospital, Seoul, 

Korea (13 males and 12 females; 15 subjects on the right side cleft and 10 subjects on the 

left side cleft; mean age, 14.04 ± 5.91 years). 

The inclusion criteria for the samples were as follows: (1) patients who had UCLP, (2) 

patients who were treated with passive type self-ligating brackets (Damon, Ormco 

Corporation, Orange, CA, USA) by single orthodontist (SHB) in the Department of 

Orthodontics, Seoul National University Dental Hospital (SNUDH), and (3) patients 

whose dental casts before (T1) and after fixed orthodontic treatment (T2) were available. 

However, the subjects were excluded if the maxillary first molars did not erupt at the T1 

stage and when rapid maxillary expansion appliance was used. The mean duration of 

fixed orthodontic treatment was 3.65 ± 1.54 years.
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2. Sample Classification

According to the shape of maxillary arch at the T1 stage, the samples were divided 

into Group 1 (Well-aligned arch; n=12; 6 males and 6 females; mean age, 13.30 ± 6.98

years) and Group 2 (Constricted arch; n=13; 7 males and 6 females; mean age, 14.72 ± 

. The 4.60 years) (Fig. 1) Ovoid template of 3M-Unitek Orthoform III (3M-Unitek, 

the shape of maxillary arch (Fig. 2)Monrovia, CA, USA) was used to decide . The 

criteria for deciding the shape of maxillary arch were as follows: (1) the degree of 

symmetry of the maxillary arch, (2) presence of the continuity between the greater and 

lesser segments, and (3) the number of tooth placed outside in relation to the outer and 

inner lines of template (less than three). If more than two criteria were satisfied, the 

sample was allocated into Group 1.

3. Analysis

Definitions of the landmarks, linear variables, and angular variables of the dimension 

m are illustrated in Figs. 3 to 5. Five linear and three and symmetry of the axillary arch 

angular variables at each stage were measured by a single operator (SMP) using a digital 

Vernier caliper and protractor. The amount and percentage of change in these variables 

{ΔT1-T2 and [(T2-T1)/T1] x 100} in each group were calculated.
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All variables from 10 randomly selected subjects (n=5 in Group 1 and n=5 in Group 

2) were remeasured by the same operator (SMP) at a one-month interval. Differences 

calculated using Dahlberg’s formula25 ranged from 0.07 mm to 0.36 mm for the linear 

measurements and from 1.00° to 1.32° for the angular measurements. Since there were 

no significant differences between the first and second measurements, the first set of 

measurements was used. 

4. Statistics

The Wilcoxon signed rank test and Mann-Whitney U test were performed for 

statistical analysis (with a significance level of 0.05 SPSS statistics 23, IBM Corp., 

Armonk, NY, USA).

5. Institutional Review Board (IRB)

This retrospective study was reviewed and approved by the Institutional Review 

Board of Seoul National University School of Dentistry (S-D20160035).
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III. RESULT

1. Comparison of the linear and angular measurements in the 

maxillary arch between Groups 1 and 2 at each stage (Table 1).

At the T1 stage, Group 2 showed significantly smaller IP2W (48.6 mm vs. 42.5 mm, 

P<0.01), IMD (21.1 mm vs. 16.5 mm, P<0.01), Greater segment angle (78.7° vs. 74.2°, 

P<0.05) and Lesser segment angle (75.3° vs. 67.5°, P<0.05) and larger Anterior segment 

angle in the greater segment (110.9° vs. 121.5°, P<0.05) compared to Group 1. However, 

at the T2 stage, there was no significant difference in all variables between the two 

groups. These findings exhibit that, although Group 2 showed more constriction and 

asymmetric arch shape, fixed orthodontic treatment effectively resolved these problems.

2. Comparison of the linear and angular measurements in the

maxillary dental arch between the T1 and T2 stages at each group 

(Table 1).

During T1-T2 stage, there was different pattern of change in the variables between 

the two groups. 



7

Group 1 showed significant increase in ICW (29.6 mm vs. 35.1 mm, P<0.01), IP2W 

(48.6 mm vs. 50.7 mm, P<0.05), ICD (7.4 mm vs. 7.7 mm, P<0.05), IMD (21.1 mm vs. 

23.5 mm, P<0.05), and Anterior segment angle in the greater segment (110.9° vs. 120.7°, 

P<0.01) except IMW (52.4 mm vs. 54.2 mm, p>0.05), Greater segment angle (78.7° vs. 

80.8°, p>0.05) and Lesser segment angle (75.3° vs. 78.8°, p>0.05). 

However, Group 2 showed significant increase in ICW (29.1 mm vs. 35.2 mm, 

P<0.01), IP2W (42.5 mm vs. 48.9 mm, P<0.001), IMW (50.2 mm vs. 52.6 mm, P<0.05), 

ICD (6.8 mm vs. 9.8 mm, P<0.01), IMD (16.5 mm vs. 20.6 mm, P<0.01), Greater 

segment angle (74.2° vs. 77.9°, P<0.05) and Lesser segment angle (67.5° vs. 77.8°, 

P<0.01) except Anterior segment angle in the greater segment (121.5° vs. 121.2°, p>0.05) 

between two stages.

3. Comparison of the amount and percentage of change in the 

linear and angular measurements of the maxillary dental arch 

between the two groups (Table 2).

In terms of the amount and percentage of change (ΔT2-T1 and [(T2-T1)/T1] x 100, 

respectively), there were significant differences in ΔIP2W (2.1 mm and 4.7% of increase 

in Group 1 vs. 6.4 mm and 16.0% of increase in Group 2, all P<0.05) and ΔLesser 

segment angle (3.5° and 4.9% of increase in Group 1 vs. 10.2° and 16.3% of increase in 

Group 2, all P<0.05) between the two groups. This finding indicates that Group 2 had
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more outward rotation of the lesser segment. In addition, there were marginally and 

significant differences in ΔAnterior segment angle in the greater segment (9.8° of 

increase in Group 1 vs. -0.4° decrease in Group 2, p=0.0542; 9.0% of increase in Group 1 

vs. -1.0% decrease in Group 2, P<0.05) between two groups. This finding implies that 

Group 1 showed more forward rotation of the anterior part of the greater segment.
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IV. DISCUSSION

1. Constriction of the maxillary dental arch

In terms of the degree of constriction in the arch dimension, it is necessary to analyze 

the arch width, arch depth and angulation variables. First, among arch width variables 

(ICW, IP2W, and IMW), there was no significant difference of ICW and IMW between 

the two groups at the T1 stage. However, Group 2 exhibited significantly smaller IP2W 

than Group 1 (P<0.01, Table 1). These findings indicate that the second premolar area in 

the maxillary dental arch was significantly constricted compared to the canine and molar 

areas. It was in accordance with the results from Al-Gunaid et al24, which compared the 

arch widths in Japanese UCLP patients (pre-treatment values at the symmetric group and 

the constriction of minor (lesser) segment group; ICW, 33.8 mm vs. 32.3 mm; IP2W,

41.3 mm vs. 37.9 mm; and IMW, 51.4 mm vs. 49.0 mm, respectively). Second, among 

arch depth variables (ICD and IMD), IMD was significantly smaller in Group 2 than 

Group 1 at the T1 stage (P<0.01, Table 1). This finding means that the maxillary dental 

arch also constricted in the anterior-posterior direction. Third, among angulation 

variables (greater segment angle, lesser segment angle, and anterior segment angle in the 

greater segment), Group 2 had significantly inwardly bent lesser segment angle and 

larger Anterior segment angle in the greater segment than Group 1 (all P<0.05, Table 1). 

These findings mean that the lesser segment of Group 2 was constricted and positioned 
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lingually to the anterior part of the greater segment compared to Group 1 due to tension 

of the post-surgical scar tissue in the lip and palate.

Therefore, in case of UCLP patients with well-aligned maxillary arch, forward 

rotation of the anterior part of the greater segment can help to expand the maxillary arch 

in the sagittal direction (Tables 1 and 2). However, for treatment of UCLP patients with 

constricted maxillary arch, it is necessary to expand the maxillary arch laterally with 

outward rotation of the lesser segment (Tables 1 and 2).

2. Clinical implication, limitations of this study and need of 

further studies

In cleft patients, relapse after orthodontic treatment is known to be related with the 

degree of post-surgical scar tissue in the lip and palate. To prevent the inward movement 

of the anterior part of the greater segment and the inward rotation of the whole part of 

lesser segment caused by the tension of scar tissue after orthodontic treatment, use of 

fixed retainer and/or lingual arch might be inevitable during retention period. 

Since the present study has some limitation such as relatively small sample size and 

retrospective study design, further studies with increased number of patients, prospective 

design and a longer follow-up period will be necessary. Moreover, Laspos et al26
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suggested that asymmetry of the maxillary dental arch in cleft patients could affect the 

degree of symmetry in the mandibular dental arch. Therefore, there is a need to 

investigate how much asymmetry in the maxillary dental arch can affect the shape and 

symmetry of the mandibular dental arch in UCLP patients.
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V. CONCLUSION

According to the shape of maxillary arch of UCLP patients at the T1 stage, different 

treatment strategy can be applied to obtain forward movement of the anterior part of the 

greater segment and outward rotation of the lesser segment by fixed orthodontic 

treatment.



13

VI. REFERENCES

Burdi AR. Cleft lip and palate research: an updated state of the art. Section I. 1.

Epidemiology, etiology, and pathogenesis of cleft lip and palate. Cleft Palate J. 

1977;14:261-9.

2. Cooper ME, Ratay JS, Marazita ML. Asian oral-facial cleft birth prevalence. Cleft 

Palate Craniofac J. 2006;43:580-9.

3. Bianchi F, Calzolari E, Ciulli L, Cordier S, Gualandi F, Pierini A, Mossey P. 

Environment and genetics in the etiology of cleft lip and cleft palate with reference to 

the role of folic acid. Epidemiol Prev. 2000;24:21-7.

4. The council of the faculty of orthodontics. Textbook of orthodontics. Seoul, Korea: 

DaehanNarae; 2006.

5. Wallace GH, Arellano JM, Gruner TM. Non-syndromic cleft lip and palate: could 

stress be a causal factor? Women Birth. 2011;24:40-6.

6. Lee JK, Park JW, Kim YH, Baek SH. Association between PAX9 single-nucleotide 

polymorphisms and nonsyndromic cleft lip with or without cleft palate. J Craniofac 

Surg. 2012;23:1262-6. 

7. Kim NY, Kim YH, Park JW, Baek SH. Association between MSX1 SNPs and 

nonsyndromic cleft lip with or without cleft palate in the Korean population. J Korean 

Med Sci. 2013;28:522-6. 

8. Jung SH, Lee AY, Park JW, Baek SH, Kim YH. Investigation of Parental 

Transmission of RUNX2 Single Nucleotide Polymorphism and Its Association With 



14

Nonsyndromic Cleft Lip With or Without Palate. Cleft Palate Craniofac J. 

2014;51:234-9. 

9. Kim BM, Kim YH, Kim DH, Park JW, Baek SH. Genetic effect of transforming 

growth factor alpha gene variants on the risk of nonsyndromic cleft lip with or 

without palate in Korean populations. Cleft Palate Craniofac J. 2015;52:293-300. 

Precious DS, Delaire J. Clinical observations of cleft lip and palate. Oral Surg Oral 10.

Med Oral Pathol. 1993;75:141-51.

11. Farronato G, Kairyte L, Giannini L, Galbiati G, Maspero C. How various surgical 

protocols of the unilateral cleft lip and palate influence the facial growth and possible 

orthodontic problems? Which is the best timing of lip, palate and alveolus repair? 

literature review. Stomatologija. 2014;16:53-60.

12. Baek SH, Moon HS, Yang WS. Cleft type and Angle's classification of malocclusion 

in Korean cleft patients. Eur J Orthod. 2002;24:647-53.

13. Baek SH, Kim KW, Choi JY. New treatment modality for maxillary hypoplasia in 

cleft patients. Protraction facemask with miniplate anchorage. Angle Orthod. 

2010;80:783-91.

14. Seo YJ, Park JW, Kim YH, Baek SH. Initial growth pattern of children with cleft 

before alveolar bone graft stage according to cleft type. Angle Orthod. 2011;81:1103-

10.

15. Ahn HW, Kim KW, Yang IH, Choi JY, Baek SH. Comparison of the effects of 

maxillary protraction using facemask and miniplate anchorage between unilateral and 

bilateral cleft lip and palate patients. Angle Orthod. 2012;82:935-41.



15

16. Park HM, Kim PJ, Kim HG, Kim S, Baek SH. Prediction of the Need for 

Orthognathic Surgery in Patients With Cleft Lip and/or Palate. J Craniofac Surg. 

2015;26:1159-62. 

17. Seo J, Kim S, Yang IH, Baek SH. Effect of Secondary Alveolar Bone Grafting on the 

Maxillary Growth: Unilateral Versus Bilateral Cleft Lip and Palate Patients. J 

Craniofac Surg. 2015;26:2128-32. 

18. Lourenço Ribeiro L, Teixeira Das Neves L, Costa B, Ribeiro Gomide M. Dental 

anomalies of the permanent lateral incisors and prevalence of hypodontia outside 

the cleft area in complete unilateral cleft lip and palate. Cleft Palate Craniofac J. 

2003;40:172-5.

19. Kim NY, Baek SH. Cleft sidedness and congenitally missing or malformed 

permanent maxillary lateral incisors in Korean patients with unilateral cleft lip and 

alveolus or unilateral cleft lip and palate. Am J Orthod Dentofacial Orthop. 

2006;130:752-8. 

20. Baek SH, Kim NY. Congenital missing permanent teeth in Korean unilateral cleft lip 

and alveolus and unilateral cleft lip and palate patients. Angle Orthod. 2007;77:88-93.

21. Seo YJ, Park JW, Kim YH, Baek SH. Associations between the risk of tooth agenesis 

and single-nucleotide polymorphisms of MSX1 and PAX9 genes in nonsyndromic 

cleft patients. Angle Orthod. 2013;83:1036-42. 

22. Devenish EA, Foster TD, Chinn D. An improved method of differential rapid 

maxillary expansion in cleft palate. Br J Orthod. 1982;9:129-31.

23. Mølsted K, Dahl E. Asymmetry of the maxilla in children with complete unilateral 



16

cleft lip and palate. Cleft Palate J. 1990;27:184-90.

24. Al-Gunaid T, Asahito T, Yamaki M, Hanada K, Takagi R, Ono K, Saito I. Relapse 

tendency in maxillary arch width in unilateral cleft lip and palate patients with 

different maxillary arch forms. Cleft Palate Craniofac J. 2008;45:278-83.

25. Dahlberg G. Statistical Methods for Medical and Biological Students. New York, NY: 

Interscience Publication; 1940.

26. Laspos CP, Kyrkanides S, Tallents RH, Moss ME, Subtelny JD. Mandibular and 

maxillary asymmetry in individuals with unilateral cleft lip and palate. Cleft Palate 

Craniofac J. 1997;34:232-9.



17

Fig. 1. Classification of the maxillary arch shape. Group 1 (Well-aligned arch, 

Left) and Group 2 (Constricted arch, Right)
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Fig. 2. The Unitek, A. Ovoid template of 3M-Unitek Orthoform III (3M-

Monrovia, C the shape of maxillary arch into well-A, USA) used to classify

aligned or constricted arch; B. Example of deciding the maxillary arch shape.
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Fig. 3. The landmarks used in this study. 1. Incisal midpoint, the contact point 

between the right and left maxillary central incisors; 2. The cusp tip of the 

maxillary canine (right and left, If the maxillary permanent canine was not 

erupted before fixed orthodontic treatment (T1), the maxillary primary canine 

was used); 3. The buccal cusp tip of the maxillary second premolar (right and left, 

If the maxillary permanent second premolar was not erupted at the T1 stage, the 

maxillary primary second molar was used.); 4. The mesiobuccal cusp (MBC) tip 

of the maxillary first molar (right and left); 5. The most distal point of the 

maxillary last molar (right and left; the most distal point of the maxillary dental 

arch).
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Fig. 4. The linear variables used in this study. 1. ICW (inter-canine width, mm): 

distance between the cusp tips of the right and left maxillary canines; 2. IP2W 

(inter-second premolar width, mm): distance between the buccal cusp tips of the 

right and left maxillary second premolars; 3. IMW (inter-first molar width, mm), 

distance between the MBC tips of the right and left maxillary first molars; 4. CD 

(Canine depth, mm), tangent distance from the incisal midpoint to the canine cusp 

tip line; 5. MD (Molar depth, mm), tangent distance from the incisal midpoint to 

the MBC tip line of the maxillary first molars.
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Fig. 5. The a Greater segment angle ngular variables used in this study. 1. (°): 

; Angle between the canine tip and the most distal point line in the greater segment

2. Lesser segment angle (°): Angle between the canine tip and the most distal 

; 3. point line in the lesser segment Anterior segment angle in the greater segment 

(°): Angle between the mesial end point of anterior alveolar process, canine tip, 

and the most distal point in the greater segment.
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Table 1. Comparison of the maxillary dental arch dimension between Groups 1 and 2 at each stage and between the T1 

and T2 stages at each group

† Wilcoxon signed rank test was performed.

‡ Mann–Whitney U test was performed.

*, P<0.05 ; **, P<0.01 ; ***, P<0.001

ariables

Group1 (Well-aligned arch, n=12) Group2 (Constricted arch, n=13)

Comparison between Groups 

1 and 2

T1 stage T2 stage

T1 T2
P-value †

T1 T2
P-value † P-value ‡ P-value ‡

mean SD Mean SD Mean SD mean SD

Linear

ICW (mm) 29.61 4.26 35.13 5.16 0.0010** 29.04 2.32 35.16 3.52 0.0010** 0.6189 0.9661

IP2W (mm) 48.56 3.10 50.72 2.20 0.0420* 42.48 5.04 48.85 4.11 0.0005*** 0.0024** 0.3268

IMW (mm) 52.45 3.50 54.16 2.05 0.1099 50.23 4.99 52.68 3.52 0.0112* 0.3136 0.3268

CD (mm) 7.36 5.83 7.68 2.42 0.0415* 6.75 2.11 9.79 1.91 0.0046** 0.5839 0.0539

MD (mm) 21.12 3.67 23.52 3.87 0.0425* 16.47 4.36 20.63 4.78 0.0017** 0.0076** 0.2099

Angular

Greater segment angle (°) 78.67 4.62 80.83 8.87 0.8672 74.23 5.05 77.85 4.56 0.0215* 0.0246* 0.2965

Lesser segment angle (°) 75.25 3.86 78.75 8.38 0.3145 67.54 8.22 77.77 3.75 0.0015** 0.0320* 0.7778

Anterior segment angle in the 

greater segment (°)
110.92 5.50 120.67 9.99 0.0039** 121.54 14.05 121.15 4.04 0.9160 0.0258* 0.2078
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Table 2. Comparison of the amount and percentage of change in the maxillary dental arch dimension between the two 

groups

△T1-T2 [(T2-T1)/T1] x 100 (%)

Group 1 Group 2
P-value

Group1 Group2
P-value

mean SD mean SD mean SD mean SD

Linear

△ICW (mm) 5.52 4.45 6.12 3.44 0.5411 19.89 18.95 21.52 12.76 0.5137

△IP2W (mm) 2.16 3.23 6.37 4.22 0.0220* 4.77 6.66 15.95 12.10 0.0160*

△IMW (mm) 1.71 3.28 2.45 3.07 0.9249 3.58 6.09 5.33 6.75 0.8517

△CD (mm) 0.32 6.52 3.04 2.81 0.2201 35.26 55.11 59.14 55.93 0.4696

△MD(mm) 2.40 3.22 4.16 3.85 0.4454 12.95 15.87 30.70 38.05 0.4371

Angular

△Greater segment angle (°) 2.17 9.37 3.62 4.73 0.1356 3.05 12.42 5.13 6.61 0.1471

△Lesser segment angle (°) 3.50 8.97 10.23 6.72 0.0326* 4.92 12.01 16.33 11.04 0.0286*

△Anterior segment angle in the greater segment (°) 9.75 10.24 -0.38 13.16 0.0542 8.97 9.32 -0.95 11.81 0.0461*

Mann–Whitney U test was performed.

*, P<0.05 ; **, P<0.01 ; ***, P<0.001
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국문초록

양호한 치열궁과 협착된 치열궁을 가진 편측성

구순구개열 환자에서 고정식 교정치료에 따른 상악

치열궁의 크기 변화

서울대학교 대학원 치의학전문대학원

(지도교수: 백 승 학)

박 수 민

연구목적: 본 연구의 목적은 양호한 치열궁과 협착된 치열궁을 가진 편측성

구순구개열 (Unilateral cleft lip and palate, UCLP) 환자의 고정식 교정치료

전후 상악 치열궁의 크기와 대칭성 변화를 비교하는 것이었다.

연구방법: 수동식 자가결찰 교정장치를 이용하여 한 명의 교정의에게 고정식

교정치료를 받았던 한국인 UCLP 환자 25 명을 연구 대상으로 하였다. 고정식

교정치료 전의 상악궁의 형태를 난원형 악궁 템플릿 (ovoid arch form 

template) 을 사용하여 1 군 (양호한 치열궁)과 2 군 (협착된 치열궁)으로

나누었다. 고정식 교정치료 전 (T1) 과 후 (T2) 에 채득하였던 상악궁의
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석고모형에서 5 개의 선형 변수와 3 개의 각도 변수를 측정하였고, Wilcoxon 

signed rank test 와 Mann-Whitney U test 를 사용하여 분석하였다.

결과: T1 시기에서 2 군은 1 군에 비하여 유의성 있게 작은 Inter-second 

premolar width (IP2W, P<0.01), Molar depth (MD, P<0.01), Greater segment 

angle (GSA, P<0.05), Lesser segment angle (LSA, P<0.05)과 큰 Anterior 

segment angle in GS (ASA-GS, P<0.05) 를 가졌다. 그러나 T2 시기에서는 두

군 간에 유의한 차이가 나타나지 않았다. T1-T2 동안 두 군은 각 변수에서

다른 유형의 증가를 보였다. 1 군은 inter-canine width(ICW, P<0.01), IP2W 

(P<0.05), canine depth(CD, P<0.05), MD (P<0.05), ASA-GS (P<0.01)에서 유의한

증가를 보였고, inter-molar width(IMW), GSA, LSA 에선 증가가 나타나지

않았다. 반면 2 군에서는 ICW (P<0.01), IP2W (P<0.001), IMW (P<0.05), CD 

(P<0.01), MD (P<0.01), GSA (P<0.05), LSA (P<0.01) 에서 유의한 증가를 보였고,

ASA-GS 에선 증가가 나타나지 않았다. 

결론: 대분절 (greater segment)의 전방분절의 전방이동과 소분절 (lesser 

segment) 의 외측 회전을 얻기 위해서는 UCLP 환자의 치료전의 악궁의 크기

와 형태에 따라 다른 치료 전략이 필요하다.

주요어 : 편측성 구순구개열 (Unilateral cleft lip and palate), 상악 치열궁

(maxillary dental arch), 크기 (dimension), 대칭성(symmetry), 고정식 교정장치

치료(fixed orthodontic treatment)

학 번 : 2013-22112
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