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DIFFERENTIAL DIAGNOSIS OF CLASS Ill PROFILE

Byung-Nam Hwang, Seung-Hoon Rhee, Jeong-Keun Lee, Jai-Bong Lee
Department of Dentistry, College of Medicine, AjouUniversity

This study was performed to investigate the characteristics of soft tissue profile of the class III malocclu-
sion and to test the yardstick for differential diagnosis between surgical and orthodontic patients.

Initial lateral cephalograms of orthodontic group(30 patients) that have acceptable occlusion and profile
by orthodontic treatment alone and surgical group(30 patients) that have favorable occlusion and profile by
combined surgical-orthodontic treatment were selected in Ajou university hospital. Powell and Burstone II
analysis were made on the tracing. Descriptive, comparative, factor, cluster, and discriminant analysis
were carried out with computer program. The results were as followings :

1. Patients who received surgery had a more concave profile and a longer lower facial height than patients

2. Nasolabial angle, ratio of vertical height, and mentolabial sulcus were significantly different at the 5%
level. And facial protuberance, upper lip protuberance, mentocervical angle, nasofrontal angle, nasomen-
tal angle, mandibular vertical height, angle between cervix and lower face, ratio of mandibular vertical
height divided by cervical depth, ratio of vertical height between upper and lower lip, and maxillary pro-
tuberance were significantly different at the 1% level.

. 8 factors were extracted and factor 2, 3, and 8 showed significant differences by factor analysis.

. Orthodontic group (25) and surgical group (35) were classified by cluster analysis.

5. Discriminant function was D = 0.079Nasomental angle + 0.081Sn-Gn + 3.343Sn-Gn/C-Gn +

1.7348n-St/St-Me' -26.460, and cutting score was 0, so we can discriminate that orthodontic group has
the score above 0, and surgery group below 0. And 91.7% of original grouped cases were correctly classi-
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7t AEH
G(glabella)
N’ (soft tissue nasion)
NT(nose tip)
Cm(columella point) : columella®] #4"43
Sn(Subnasale)
Ls(labrale superius) : ‘39 mucocutaneous bor-
der
Stms(stomion superius) : A2 &84
Stmi(stomion inferius) : 3k=9] A
Li(labrale inferius) : 312 mucocutaneous bor-
der
Si(mentolabial sulcus)
Pg (soft tissue pogonion)
Gn’ (soft tissue gnathion) : constructed Gn & ©]
£ttt
Me’ (soft tissue menton)
Clcervical point) : B¢} 8td7 £of Ho] Thte X
HP(horizontal reference plane) : SN line o w3}
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7.891¢Z: Cm - Sn - Ls

8 Az E2% : Lsto (Sn-Pg)

9. 89 2% : Lito (Sn-Pg)

10. o] : Sito (Li-Pg’)

11. 4% 1747 sk n79 vle 1 Sn- St/ St -
Me’ (vertical planecl] #33}A|)

12. 4% AX9) =&% : Stms - edg

13. 4=2+9 A : Stms - Stmi

. Powell Analysis
14. Vertical anterior facial plane : G-Pg’

15. Nasofrontal angle : G-N"-nasal dorsal plane

16. Nasofacial angle : G-Pg ¢ nose dorsal
plane®] o} 5= 2

17. Nasomental angle : NT-Pg" (nasomental
line)$} nasal dorsal line°] °]F= 24

18. Mentocervical angle : G-Pg' & C-Me 7} o] %
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Fig. 1. Burstone Analysis 1 .

Table 1. Error estimation between 1st and 2nd measurements

Fig. 2. Powell Analysis.

Measurements Mean S.E. Measurements Mean SE.
G-P¢ 0.25 0.14 Ls to Sn-Pg’ 0.12 0.15
Nasofrontal angle -2.06 0.70 Li to Sn-Pg’ 0.05 0.18
Nasofacial angle 0.36 0.32 Si to Li-Pg’ -0.07 0.12
Nasomental angle 1.06 0.48 Stms-edg 0.15 0.24
Mentocervical angle 0.00 0.14 Stms-Stmi 0.07 0.21
G-Sn-P¢’ -0.11 0.28 G-Sn -1.38 0.90
VP-Sn 0.14 0.09 Sn-Me’ -0.44 0.25
VP-Pg -0.03 0.06 Sn-St -0.17 0.24
Sn-Gn'-C 0.08 0.17 St-Me’ -0.27 0.26
Sn-Gn' 0.55 0.31 G-Sn/Sn-Me’ -0.01 0.01
C-Gn’ 0.30 0.13 Sn-St/St-Me’ 0.02 0.03

Sn-Gn’ /C-Gn’ 0.00 0.01
Cm-Sn-Ls 0.85 0.54 total -0.02 0.25
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Table 2. Descriptive statistics of the whole samples
Measurements Mean 3. D. Measurements Mean S.D. [
C-Gn 52.40 9.59 Si to Li-Pg - 2.49 1.11
Cm-Sn-Ls 81.94 15.65 Sn-Gn 77.95 9.06
G-P¢ 87.90 2.28 Sn-Gn-C 86.63 12.38
G-Sn 78.06 5.03 Sn-Gn/C-Gn 1.52 0.27
G-Sn-Pg 3.82 6.45 Sn-Me’ 75.62 5.75
G-Sn/Sn-Me’ 1.04 0.10 . Sn-St 22.51 3.06
Li to Sn-Pg’ 5.98 241 Sn-St/St-Me’ 2.40 0.36
Ls to Sn-Pg’ 3.83 2.14 St-Me’ 53.12 4.25
Mentocervical angle ~ 87.00 11.46 Stms-edg 3.48 243
Nasofacial angle 24:15 2.97 Stms-Stmi 1.16 0.92
Nasofrontal angle 140.77 7.65 VP-Pg 577 5.18
Nasomental angle 137.07 4.65 VP-Sn 2.91 4.15
Table 3. t-test between surgery and orthodontic group
Orthodontic group Surgery group
Measurements Mean S. D. Mean S. D. t-value P-value Sig.
C-Gn 53.73 9.61 51.07 9.53 1.08 0.29 *
Cm-Sn-Ls 80.52 13.87 83.37 17.38 -0.70 0.49 *
G-Pg 87.93 1.91 87.86 2.64 0.12 0.91
G-5n 77.10 4.37 79.02 5.51 -1.49 0.14 *
G-Sn-Pg’ 6.70 5.08 0.95 6.47 3.83 0.00 *
G-Sn/Sn-Me’ 1.06 0.10 1.02 0.10 1.36 0.18 *
Li to Sn-Pg 6.01 2.48 5.95 2.317 0.10 0.92
Ls to Sn-Pg’ 433 2.06 3.33 2.14 185 0.07 *
Mentocervical angle 90.95 11.97 83.05 9.56 2.82 0.01 **
Nasofacial angle 24.04 3.01 24.26 2.98 -0.29 0.77
Nasofrontal angle 144.36 7.05 137.17 6.53 4.10 0.00 **
Nasomental angle 135.67 4.00 138.47 4.90 -2.42 0.02 *
Si to Li-Pg’ 2.62 0.95 2.36 1.26 0.88 0.38 *
Sn-Gn 72.82 6.72 83.08 8.21 -5.30 0.00 *
Sn-Gn-C 91.32 12.41 81.93 10.59 3.15 0.00 **
Sn-Gn/C-Gn 1.38 0.20 1.66 0.25 -4.71 0.00 *
Sn-Me’ 73.43 4.79 77.80 5.86 -3.17 0.00 *
Sn-St 22.58 2.89 22.43 3.26 0.18 0.86
Sn-St/St-Me’ 2.29 0.32 2.51 0.36 -2.54 0.01 *
St-Me’ 50.87 3.40 55.37 3.84 -4.81 0.00 *
Stms-Edg 344 2.68 3.52 2.19 -0.13 0.90
Stms-Stmi 1.10 0.78 1.22 1.04 -0.49 0.63
VP-Pg 6.07 4.37 5.47 5.94 0.45 0.66
VP-Sn 443 2.93 1.39 4.65 3.03 0.00 *

** Significant at the p-value ( 0.01
* Significant at the p-value { 0.05
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. Table 4. Factor analysis of the whole measurements

: Factor
b 1 2 3 4 5 6 7 8 commu
Yarlables Faical Mental Man Lower Nasal Lip Cervix Upper nalities
i height angle dible height height height
Sn-Me’ 0.913 -0.164 0.087 -0.277 -0.066 0.014 -0.115 -0.029 0.963
St-Me’ 0.862 -0.253 0.158 0.183 -0.130 0.003 -0.193 0.123 0.934
Sn-Gn 0.736 -0.609 0.012 -0.090 -0.127 0.027 -0.121 0.095 0.961
G-Sn/Sn-Me’ -0.665 0.053 -0.138 0.228 -0.011 -0.043 0.146 0.651 0.963
Mentocervical angle ~ -0.223 0.868 0.117 -0.051 0.061 0.136 -0.129 -0.033 0.859
Sn-Gn-C -0.200 0.865 0.067 -0.070 0.252 0.073 -0.145 -0.038 0.889
VP-Pg’ 0.102 0.083 0.933 0.068 -0.110 -0.010 0.038 -0.070 0.911
- GPg ‘ -0.122 -0.047 -0.928 -0.101 0.145 0.038 -0.011 0.099 0.921
VP-Sn -0.099 0.356 0.504 -0.138 0.502 -0.141 0.274 —0.057 0.761
Sn-St/St-Me’ -0.021 -0.133 0.213 0.869 -0.093 -0.042 -0.122 0.269 0.916
Sn-St .0.521 0.043 -0.062 -0.780 0.060 0.022 0.057 -0.227 0.944
Stms-Stmi 0.114 0.103 -0.284 0.748 - -0.049 0.044 0.271 -0.165 0.769
Stms-Edg -0.146 -0.079 0.267 0.619 -0.338 -0.142 0.071 -0.217 0.668
Nasomental angle 0.171 -0.077 0.169 0.088 -0.916 -0.101 0.091 0.003 0.928
Nasofacial angle 0.048 0.089 0.096 -0.105 0.736 0.187 -0.526 0.012 0.883
G-Sn-Pg’ -0.071 0.225 -0.285 -0.243 0.663 -0.229. 0117 -0.278 0.779
Ls to Sn-Pg’ 0.012 0.071 -0.020 -0.132 0.108 0.912 -0.015 -0.088 0.873.
Li to Sn-Pg 0.133 0.108 -0.254 0.093 0.091 0.778 -0.086 0.134 0.742
Cm-Sn-Ls 0.330 0.230 -0.214 0.073 0.329 -0.620 0.083 0.165 0.739
Si to Li-Pg’ 0.037 0.473 0.146 -0.007 -0.025 0545 - 0.145 -0.079 0.572
8n-Gn/C-Gn 0.414 0.170 -0.222 -0.081 0.014 -0.058 -0.780 -0.037 . 0.869
C-Gn 0.106 -0.591" 0.234 0.014 -0.062 0.098 0.678 0.108 0.901"
Nasofrontal angle -0.360 0.104 -0.389 0.006 -0.204 -0.265 0.666 0.119 0.862
G-Sn 0.086 -0.126 -0.132 0.007 -0.089 -0.067 0067 0916 0.897
Eigenvalue 4.807 4.354 3.038 2.356 2.102 1.501 17295 1.050 - :
% of variance 20.030 18.142 12.657 9.817 8.757 6.256 5.395 4375
Table 5. Cluster analysis of the whole samples .
Case Clusters Case Clusters Case Clusters
1 1 21 1 41 ‘ 1
2 2 22 2 42 ' 2
3 1 23 1 43 2
4 1 24 1 44 2
5 1 25 2 45 2
6 1 26 2 46 2
7 1 27 2 47 1
8 1 28 2 48 1
9 1 29 2 49 1
10 2 30 2 50 1
11 2 . 31 1 51 2
12 2 32 2 52 2
13 2 33 1 53 2
14 1 34 2 54 1
15 1 35 2 55 1
16 2 36 1 56 2
17 1 37 2 57 2
18 2 38 1 58 2
19 2 39 2 59 2
20 2 40 2 60 2
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Table 6. Discriminant analysis between surgical and orthodontic group

, F
Box s M Approx dfl a2 Sig.
10.18 0.94 10.00 16082 .87 0.49
. i % of Cumulative Canonical
Function Eigenvalue variance % correlations
1 1.47 100.00 100.00 0.77
. Canonical discriminant function coefficients{unstandardized coefficients)
Function Nasomental angle Sn-Gn Sn-Gn/ C- Gn Sn-St / St-Me constant
1 0.079 0.081 3.343 1.734 -26.460
. . Orthodontic group Surgery group cutting score = 0
Functions at group centroids 119 119
Classification results
predicted group membership
group Orthodontic group Surgery group total
count Orthodontic group 28 2 30
original Surgery group 3 27 30
% Orthodontic group - 93.3 6.7 100.0
Surgery group 10.0 90.0 100.0
91.7% of original grouped case correctly classified
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