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Figure 1. Landmarks and reference planes
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Sella(S), Nasion(N), Articular(Ar), Porion(P), Gonion(Go), Menton(Me),
Gnathion(Gn), Pogonion(Po), Orbital(Or), Anterior nasal spine(ANS),
Posterior nasal spine(PNS), A point(A), B point(B), Upper incisor tip(Ul),
Upper molar mesiobuccal cusp tip(U6), Lower incisor tip(L1), Lower molar

mesiobuccal cusp tip(L6)
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Figure2. Skeletal linear measurements
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Figure 3. Skeletal angular measurements
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Figure 4. Occlusal plane linear and angular measurements

2) Occlusal plane
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® UOP-PP (degree)
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© UOP-MP (degree)
) LOP-MP (degree)
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Table 1. Mean difference between male and female group

Male(n=115)

Female(n=108)

Mean SD Mean SD Sig
N-Me(mm) 143.37 6.59 132.83 5.99 *oxx
S-Go(mm) 95.48 6.20 85.09 5.57 *oxk
S—-Go/N-Me(mm) 0.66 0.04 0.64 0.05 ok
N-ANS(mm) 63.10 3.25 58.20 2.74 ok
ANS-Me(mm) 80.32 5.10 74.19 5.46 ok k
S—PNS(mm) 52.45 3.33 47.92 2.79 ok
PNS-Go'(mm) 42.76 5.11 37.29 5.01 ok
Ar-Go(mm) 60.20 5.47 53.47 2.48 ok
SN-MP(°) 33.98 6.20 35.94 5.73 *
N-S-Ar(*) 122.21 5.54 124.38 4.83 ok
S—-Ar-Go(°) 145.34 6.67 146.78 5.64
Ar-Go-N(°) 46.79 3.88 46.18 3.19
N-Go-Me(°) 79.63 5.16 78.61 5.28
S—N(mm) 72.90 3.53 68.46 3.15 ok
S-Ar(mm) 39.77 3.21 35.27 2.99 ok
ANS-PNS(mm) 54.94 2.78 51.59 2.86 ok
Go-Me(mm) 87.07 4.85 82.94 4.29 ok
APDI 97.9 6.55 96.81 4.87
SNA(°) 81.01 3.58 80.03 3.01 *
SNB(°) 84.41 4.08 82.71 3.41 *x
ANB(°) -3.39 2.72 -2.67 2.01 *

#:p<0.05, ##:p<0.01, ##*x:p<0.001
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Table 2. Distribution of samples among clusters

cluster 1 Cluster2 cluster3 cluster4 cluster5 cluster6
Male 23 8 21 26 29 8
Female 11 5 23 31 30 8

Table 3—1. Distance between cluster centroids of male

Cluster 1 2 3 4 5 6
1 39.21 19.53 22.17 22.72 26.33
2 39.21 26.41 30.84 25.75 18.97
3 19.53 26.41 16.57 17.28 17.27
4 22.17 30.84 16.57 24.83 17.87
5 22.72 25.75 17.28 24.83 22.15
6 26.33 18.97 17.27 17.87 22.15
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Table 3-2. Distance between cluster centroids of female

Cluster 2 3 4 5 6
1 26.84 23.53 20.29 19.73 20.12
2 26.84 33.11 24.27 32.23 22.83
3 23.53 33.11 21.37 26.22 18.29
4 20.29 24.27 21.37 20.28 23.22
5 19.73 32.23 26.22 20.28 29.13
6 20.12 22.83 18.29 23.22 29.13
Table 4-1. Comparison of the mean and standard deviation in male clusters
Cluste
1 (n=23) 2 (n=8) 3(m=21) 4 (n=26) 5 (n=29) 6 (n=8) Sig.
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
N-Me 1388 5.15 13879 4.85 148.88 3.67 138.30 4.48 148.15 4.85 14579 4.11  #xx
S-Go 102.02 343 90.24 454 10018 3.96 91.53 4.33 02.65 524 92.69 2.09  sx
S-Go/N-Me 0.73 002 065 002 067 002 066 003 062 002 063 002 w=
N-ANS 62.38 293 6264 507 6461 278 60.76 254 64.27 2.66 64.35 282 sk
ANS-Me 7642 446 7615 1.75 84.27 377 7754 394 83838 384 8144 210
S-PNS 5373 3.37 4956 241 5349 221 50.86 2.32 65352 3.86 53.58 2.67 sk
PNS-Go' 4829 3.31 40.68 4.77 4651 3.65 40.67 3.05 39.13 3.62 3911 3.30  #xx
Ar-Go 64.84 3.72 60.20 572 6517 353 57.65 3.89 5596 4.06 57.53 2.06  x
SN-MP 2566 321 3637 449 3407 3.60 3210 353 40.23 359 3678 280  wkx
N-S-Ar 12002 501 13052 544 1237 3.67 121.36 4.01 124.07 3.63 112.3 341  #=
S-Ar-Go  147.30 6.17 13654 531 14144 4.35 142.8 423 14850 4.81 15556 599 s
Ar-Go-N 4510 4.10 49.08 3.53 47.29 2.67 49.67 3.17 44.83 356 4573 3.02 s
N-Go-Me  73.23 4.04 8222 583 81.62 3.63 7825 304 8281 357 8318 291 =
S-N 7426 345 7072 221 7317 248 7251 3.96 71.88 337 7548 422  «
S-Ar 4136 3.65 3656 1.89 40.69 323 388 218 4027 292 37.31 261
ANS-PNS  56.33 230, 5239 1.66 56.31 269 54.35 285 5436 256 53.86 2.63
Go-Me 8746 4.39 7673 337 87.92 4.19 8942 3.64 8657 3.81 8826 292  wkx
APDI 98.15 4.12 9333 646 9994 538 10379 6.17 91.92 3.81 98.88 3.64 s
SNA 83.80 2.97 77.63 4.37 81.35 284 8122 3.20 7891 274 8211 357 s
SNB 86.85 2.53 79.25 3.80 8533 213 87.35 341 8030 232 855 212 sk
ANB -2.95 1.77 -1.62 1.63 -3.98 261 -6.13 279 -1.35 1.18 -3.38 214 s

#:p<0.05, #x:p<0.01, =+#+:p<0.001
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Table 4-2. Comparison

of each variable of male cluster

Pairs of clusters exhibiting statistically significant

Male
difference in each values (p<0.05)
N-Me 1-3, 1-5, 1-6, 2-3, 2-5, 3-4, 4-5, 6-3, 6-4
S-Go 1-2, 1-4,1-5, 1-6, 2-3, 3-4, 3-5, 3-6,
S-Go/N-Me 1-2,1-38, 1-4,1-5, 1-6, 2-5, 3-5, 3-6, 4-5, 4-6
N-ANS 1-3, 1-4, 2-3, 3-4, 4-5, 4-6
ANS-Me 1-3, 1-5, 1-6, 2-3, 2-5, 2-6, 3-4, 4-5, 4-6
S-PNS 1-2, 1-4, 2-3, 2-5, 2-6, 3-4, 4-5, 4-6
PNS-Go' 1-2,1-4,1-5,1-6, 2-3, 3-4, 3-5, 3-6
Ar-Go 1-2,1-4,1-5,1-6, 2-3, 2-5, 3-4, 3-5, 3-6
SN-MP 1-2,1-3, 1-4, 1-5, 3-5, 3-6, 4-5, 4-6
N-S-Ar 1-2,1-3, 1-5, 1-6, 2-3, 2-4, 2-5, 2-6, 3-6, 4-5, 4-6, 5-6
S-Ar-Go 1-2, 1-3, 1-4, 1-6, 2-3, 2-4, 2-5, 2-6, 3-5, 3-6, 4-5, 4-6, 5-6
Ar-Go-N 1-2, 1-3, 1-4, 2-5, 3-4, 3-5, 4-5, 4-6
N-Go-Me 1-2,1-38, 1-4,1-5, 1-6, 2-4, 3-4, 4-5, 4-6
S-N 1-2, 1-5, 2-6, 4-6, 5-6
S-Ar 1-2, 1-4,1-6, 2-3, 2-5, 3-4, 3-6, 5-6
ANS-PNS 1-2,1-4,1-5,1-6, 2-3, 3-4, 3-5, 3-6
Go-Me 1-2, 2-8, 2-4, 2-5, 2-6, 4-5
APDI 1-2, 1-4,1-5, 2-3, 2-4, 2-6, 3-4, 3-5, 4-5, 4-6, 5-6
SNA 1-2,1-38, 1-4, 1-5, 2-3, 2-4, 2-6, 3-5, 4-5, 5-6
SNB 1-2, 1-5, 2-8, 2-4, 2-6, 3-4, 3-5, 4-5, 5-6
ANB 1-4, 1-5, 2-3, 2-4, 3-4, 3-5, 4-5, 4-6, 5-6
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Table 4-3.

Comparison of the mean and standard deviation in female clusters

Cluster
1(n=11) 2 (n=5) 3 (n=23) 4 (n=31) 5 (n=30) 6 (n=8)

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Sig
N-Me 125.09 4.02 1388 511 130.99 335 132.02 426 138.66 329 12631 4.83  *xx
S-Go 84.89 438 9658 6.26 89.02 355 8474 322 83.08 3.86 7577 391  xxx
S-Go/N-Me 0.68 0.04 069 003 0.67 002 064 002 060 002 060 004 *x=x
N-ANS 58.97 265 5725 256 57.68 286 5888 228 59.79 280 56.62 2.84 *
ANS-Me  66.12 327 8155 534 7331 317 7314 376 7887 359 69.68 343  xxx
S-PNS 4794 199 5150 352 4809 239 4664 219 49.02 186 44.38 226  xxx
PNS-Go' 3695 526 4508 258 4093 358 3810 345 34.06 363 31.39 440  *xx
Ar—-Go 5212 431 6208 384 5652 302 5298 354 5230 3.28 47.52 248  xxx
SN-MP 31.32 561 3145 465 30.15 269 3634 311 4136 346 39.78 534  xxx
N-S-Ar 12349 4.29 120.31 3.61 121.75 421 129.05 3.79 12272 325 123.79 4.10  #x*
S-Ar-Go  150.79 4.84 147.01 494 147.36 4.85 14222 503 150.05 4.10 144.77 4.16  *x=
Ar-Go-N 4430 235 4478 491 4591 271 4752 319 4520 274 4884 285  xx
N-Go-Me 7273 486 7935 537 7512 3.00 7754 325 8338 375 8238 547  xxx

S-N 69.09 345 69.17 369 69.05 283 6864 265 6864 2.69 64.00 4.00 *
S-Ar 3557 253 3844 252 36.12 249 3649 211 3362 3.10 31.86 2.14  xxx

ANS-PNS  50.66 294 50.84 310 51.83 230 51.99 267 5222 286 48.67 3.37 *
Go-Me 79.03 3.65 83.11 585 86.19 2.88 8008 3.19 8463 375 79.71 4.09  xxx
APDI 9456 256 9462 1.90 101.50 4.86 9540 4.01 9461 379 101.37 3.19  *xx
SNA 78.85 221 8420 279 81.99 3.08 7894 256 7946 270 79.71 212  xxx
SNB 80.78 198 86.96 1.01 8647 277 8073 234 81.63 260 84.44 263 k=
ANB -192 113 -275 219 -448 190 -179 179 -217 178 -473 102  #**

#p<0.05, #x:p<0.01, =++:p<0.001

16



Table 4-4. Comparison

of each variable of female cluster

Pairs of clusters exhibiting statistically significant

Female
difference in each values (p<0.05)
N-Me 1-2,1-3, 1-4, 1-5, 2-3, 2-4, 2-6, 3-5, 3-6, 4-5, 4-6, 5-6
S-Go 1-2.1-3, 1-6, 2-3, 2-4, 2-6, 3-5, 3-6, 4-5, 4-6, 5-6
S-Go/N-Me 1-4,1-5,1-6, 2-4, 2-5, 2-6, 3-4, 3-5, 3-6, 4-5, 4-6
N-ANS 3-5, 5-6
ANS-Me 1-2,1-3, 1-4,1-5, 1-6, 2-3, 2-4, 2-6, 3-5, 3-6, 4-5, 4-6, 5-6
S-PNS 1-2, 1-6, 2-3, 2-4, 2-5, 2-6, 3-4, 3-6, 4-5, 4-6, 5-6
PNS-Go' 1-2,1-3, 1-5, 1-6, 2-3, 2-4, 2-5, 2-6, 3-4, 3-5, 3-6, 4-5, 4-6
Ar-Go 1-2, 1-3, 1-6, 2-3, 2-4, 2-5, 2-6, 3-4, 3-5, 3-6, 4-6, 5-6
SN-MP 1-4,1-5,1-6, 2-4, 2-5, 2-6, 3-4, 3-5, 3-6, 4-5, 4-6
N-S-Ar 1-4, 2-4, 3-4, 4-5, 4-6
S-Ar-Go 1-3, 1-4, 1-6, 2-4, 3-4, 3-5, 4-5, 5-6
Ar-Go-N 1-4, 1-6, 2-6, 3-6, 4-5, 4-6, 5-6
N-Go-Me 1-2,1-4,1-5,1-6, 2-3, 2-5, 4-5, 4-6
S-N 1-6, 2-6, 3-6, 4-6, 5-6
S-Ar 1-2, 1-4,1-6, 2-3, 2-5, 3-4, 3-6, 5-6
ANS-PNS 1-2,1-4,1-5,1-6, 2-3, 3-4, 3-5, 3-6
Go-Me 1-2, 2-4, 2-5, 2-6, 4-5
APDI 1-2, 1-5, 2-8, 2-4, 2-6, 3-4, 3-5, 4-5, 4-6, 5-6
SNA 1-2, 1-38, 1-4, 1-5, 2-3, 2-4, 2-6, 3-5, 4-5, 5-6
SNB 1-2, 1-5, 2-8, 2-4, 2-6, 3-4, 3-5, 4-5, 5-6
ANB 1-2, 1-5, 2-8, 2-4, 3-4, 3-5, 4-5, 4-6, 5-6

17



o] (ANS-

71 A=

o Aol

Feral Zol(Go-Me) Al Folrl @Ak 15 %A

I9]

1 tH(Figure 5a).

A

=

g 9o

kel
T

}% tH(Table 5).

]

G2 24 3 dA 25 (whole group)® H]ulsho]

NA Aol7F Al lower gonial angle

3.3.1.1 EA9 247

7ol do]A] hypodivergent
normodivergent

PNS)7} &

s w3

=
T

Bl

o

T
J)

O

X

p
e

X

or
—_
o

o

a9

= 7
T

o2 FFH S H(Figure 5¢).

= 0 Ao yepgy dof 7AE dol

2ol Aol7} Al articular angle©] Zola]

o
2

3t

°

Ao =2 Yelyth(Figure 5b).

Cluster

U

normodivergent
normodivergent

©
T
&)

Fol& z}A|e] Aol ZAial articular

5]

R
.

o))
RE

-
a3

F3dt} (Figure 5d).

°©

Al
™

A7t

=

=

1 sherzel 2
18

o

=°f 1l

]

z
H

E T
hyperdivergentgl kA

R

angleo] Ztobr] o}
Cluster b5



FalobrmAol e Aoz el AT o #= saddle angled}

RS

W 317

articular angle©] R+ #HAA sleto] Istulo g A Y= S Ko skete] A

rlo

= Aws Ang Ao ehdth (Figure Se).

=

o~

Cluster 6= Fhal517, 53 Fakernzol dobrl hyperdivergentd %7

teb AE kS BAg TFINA

Aol grar skobA dol= &#9M articular angle? lower gonial angle©] 319
]_

ol
©

4o

lo

fz

A
o
A
L
o
ol
1
|o
fu
rr
ofy
o

AL okAlS Hol= Aoz SH

LS

o,
ofr
12
i
o

1} saddle angleo] #to} F3F A o

(Figure 5f).

19



Table 5. Comparison of the mean and standard deviation between male clusters and whole group

Cluster

1 (n=23) 2 (n=8) 3 (n=21) whole group

Mean SD Sig. Mean SD Sig Mean SD Sig  Mean SD

N-Me 138.80 5.15 * 138.79 4.85 * 148.88 3.67 *x  143.37 6.59
S-Go 102.02 3.43 *x  00.24 454 * 100.18 3.96 *x 0548 6.20
S-Go/N-Me 0.73  0.02 *okx 0.65 0.02 0.67  0.02 0.66  0.04
N-ANS 62.38 2.93 62.64 5.07 64.61 2.78 * 63.10 3.25

ANS-Me 76.42  4.46 *k 76.15  1.75 *x 8427  3.77 *k 80.32 5.10

S-PNS 53.73 3.37 49.56 2.41 * 53.49 2.21 52.45 3.33
PNS-Go' 48.29 3.31 % 40.68 4.77 46.51 3.65 * 4276 5.11
Ar-Go 64.84 3.72 *x  60.20 5.72 65.17 3.58 *x  60.20 5.47
SN-MP 25.66 3.21 *x  36.37 4.49 34.07 3.60 33.98 6.20
N-S-Ar 120.02 5.01 130.52 5.44 *x  123.7 3.67 122.21 554
S-Ar-Go 147.3  6.17 136.54 5.31 **x 141,44 435 * 145.34 6.67
Ar-Go-N 4510 4.10 49.08 3.53 4729 2.67 46.79 3.88
N-Go-Me 73.23 4.04 *x 8222 5.83 81.62 3.63 79.63 5.16
S-N 74.26  3.45 70.72  2.21 7317 2.48 72.90  3.58
S-Ar 41.36  3.65 * 36.56 1.89 * 40.69 3.23 39.77 3.21

ANS-PNS 56.33 2.30 * 52.39 1.66 * 56.31 2.69 * 5494 2.78

Go-Me 87.46  4.39 76.73  3.37 % 87.92 419 87.07 4.85
APDI 98.15 4.12 93.33 6.46 * 99.94 5.38 97.90 6.55
SNA 83.89 2.97 *x  77.63 4.37 * 81.35 284 81.01 3.58
SNB 86.85 2.53 * 79.25 3.80 *»* 8633 2.13 84.41 4.08
ANB -2.95 177 -1.62 1.63 * -3.98 2.61 -3.39 272

#:p<0.05, **:p<0.01, #**:p<0.001
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Cluster

4 (n=26) 5 (n=29) 6 0=8) whole group
Mean SD Sig. Mean SD Sig Mean SD Sig Mean SD
N-Me 138.30 4.48 *x  148.15 4.85 *xx 14579 4.1 143.37 6.59
S-Go 91.53 4.33 % 02,65 5.24 * 92.69 2.99 * 95.48 6.20
S-Go/N-Me 0.66 0.03 0.62 0.02 *Hk 0.63  0.02 * 0.66 0.04
N-ANS 60.76 2.54 * 64.27 2.66 64.35 2.82 63.10 3.25
ANS-Me 77.54 3.94 * 83.88 3.84 i 81.44 210 80.32 5.10
S-PNS 50.86 2.32 * 53.52 3.86 53.58 2.67 52.45 3.33
PNS-Go' 40.67 3.05 * 39.13 3.62 % 39.11  3.30 * 42.76 5.1
Ar-Go 57.65 3.89 * 556.96 4.06 *x*x 5753 2.06 * 60.20 5.47
SN-MP 32.10 3.53 40.23  3.59 ***  36.78 2.80 * 33.98 6.20
N-S-Ar 121.36  4.01 124.07 3.63 * 112.30 3.41 k12221 5.54
S-Ar-Go 14280 4.23 * 148.50 4.81 * 1565.56  5.99 *% 14534 6.67
Ar-Go-N 49.67 3.7 *k 4483 3.56 * 45.73  3.02 46.79  3.88
N-Go-Me 78.25 3.04 82.81 3.57 * 83.18 291 * 79.63 5.16
S-N 72.51  3.96 71.88 3.37 75.48 4.22 * 7290 3.58
S-Ar 38.80 2.18 40.27 2.92 37.31  2.61 * 39.77 3.21
ANS-PNS 5435 285 5436 2.56 53.86 2.63 5494 2.78
Go-Me 89.42 3.64 * 86.57 3.81 88.26 2.92 87.07 4.85
APDI 103.79 6.17 % 91.92  3.81 ***x  08.88 3.64 97.90 6.55
SNA 81.22 3.20 7894 2.74 * 82.11  3.57 81.01 3.58
SNB 87.35 3.41 * 80.30 2.32 **x 8550 2.12 84.41 4.08
ANB -6.13 2.79 *»*x  —135 1.18 **x  —338 2.14 -3.39 272

#:p<0.05, ##:p<0.01, *+x:p<0.001
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Table 6. Comparison of the mean and standard deviation between female clusters and test

Cluster

1 (@=11) 2 (n=5) 3 (m=23) whole group

Mean SD Sig Mean SD Sig Mean SD Sig Mean SD
N-Me 125.09 4.02 *% 138.80 5.11 * 130.99 3.35 * 132.83 5.99
S-Go 84.89 4.38 96.58 6.26 % 89.02 3.55 * 85.09 5.57
S-Go/N-Me 0.68 0.04 * 0.69  0.03 *k 0.67  0.02 *Hk 0.64  0.05
N-ANS 58.97 2.65 57.25 2.56 57.68 2.86 58.20 2.74
ANS-Me 66.12 3.27 *% 8155 5.34 * 73.31  3.17 7419 5.46
S-PNS 47.94  1.99 51.5 3.52 * 48.09 2.39 4792 279
PNS-Go' 36.95 5.26 45.08 2.58 * 40.93 3.58 * 37.29 5.01
Ar-Go 52.12  4.31 62.08 3.84 % 56.52 3.02 * 53.47 2.48
SN-MP 31.32 5.61 * 31.45 4.65 30.15  2.69 *»*x 3594 573
N-S-Ar 123.49 4.29 120.31  3.61 * 121.75 4.21 * 124.38 4.83
S-Ar-Go 150.79 4.84 * 147.01 4.94 147.36 4.85 146.78 5.64
Ar-Go-N 4430 2.35 4478 4.9 4591 271 46.18 3.19
N-Go-Me 72.73 4.86 *k 79.35 537 75.12  3.00 **x 7861 5.28
S-N 69.09 3.45 69.17 3.69 69.05 2.83 68.46 3.15
S-Ar 35.57 2.53 38.44 252 * 36.12  2.49 35.27 2.99
ANS-PNS 50.66 2.94 50.84 3.10 51.83 2.30 5159 2.86
Go—Me 79.03 3.65 * 83.11 5.85 86.19 2.88 *xx 8294  4.29
APDI 9456 2.56 * 94.62 1.90 101.5 4.86 % 06.81 4.87
SNA 78.85 2.21 84.20 2.79 * 81.99 3.08 * 80.03 3.01
SNB 80.78 1.98 86.96 1.01 % 86.47 2.77 % 8271 3.41
ANB -1.92 1.13 * -2.75 219 -4.48 1.90 **x =267 2.01

#:p<0.05, **:p<0.01, #**:p<0.001
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Cluster

4 (n=31) 5 (n=23) 6 (n=8) whole group

Mean SD Sig Mean SD Sig Mean SD Sig Mean SD
N-Me 132.02 4.26 138.66 3.29  xxx 126.31 4.83 * 132.83 5.99
S-Go 84.74 3.22 83.08 3.86 * 75.77  3.91 *»**  85.09 5.57
S-Go/N-Me 0.64 0.02 0.60 0.02  x*x 0.60 0.04 * 0.64 0.05
N-ANS 58.88 2.28 59.79 2.80 * 56.62 2.84 58.20 2.74
ANS-Me 73.14 3.76 78.87 359  *xx  £9.68 3.43 * 7419 5.46
S-PNS 46.64 219 * 49.02 1.86 * 4438 2.26 ** 4792 279
PNS-Go' 38.10 3.45 34.06 3.63  xx  31.39 4.40 * 3729 5.01
Ar-Go 52.98 3.54 52.30 3.28 4752 248  xxx 5347 248
SN-MP 36.34 3.1 4136 346  +xx  39.78 534 3594 573
N-S-Ar 129.05 379  #= 12272 3.25 123.79 4.10 124.38 4.83
S-Ar-Go 14222 5.03  *xx 150.05 4.10 ** 14477 416 146.78 5.64
Ar-Go-N 4752 3.19 4520 274 s+ 4884 285 * 46.18  3.19
N-Go-Me 77.54 3.251 83.38 3.75 82.38 547 * 78.61 5.28
S-N 68.64 2.65 * 68.64 2.69 64.00 4.00 +x* 68.46 3.15
S-Ar 36.49 2.1 33.62 3.10 31.86 2.14 * 35.27 299
ANS-PNS 51.99 2.67 52.22 2.86 * 48.67 3.37 * 5159 2.86
Go-Me 80.08 3.19 * 84.63 3.75 * 79.71  4.09 * 82.94 4.29
APDI 95.40 4.01 9461 3.79 101.37  3.19 * 96.81 4.87
SNA 78.94 2.56 79.46  2.70 79.71 212 80.03 3.01
SNB 80.73 234  xxx 81.63 260 84.44 263 82.71 3.41
ANB -1.79 1.79 * =217 1.78 -4.73 1.02 * -2.67 2.01

#:p<0.05, **:p<0.01, ##*:p<0.001
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Table 7-1. Comparison of the mean and standard deviation in male clusters

Cluster

1 (n=23) 2 (n=8) 3(m=21) 4 (n=26) 5 (n=29) 6 (n=8) Sig.

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

SN-UOP 1213 4.01 21.99 293 16.39 3.20 16.03 4.29 1847 452 16.96 2.20  **x*
SN-LOP 933 298 2085 7.36 1437 435 11.3 493 19.16 485 1597 494  *xx
FH-UOP 14.04 6.37 11.10 6.13 8.14 3.22 869 3.96 925 423 976 3.05
FH-LOP 341 375 995 771 6.12 563 396 4.00 993 495 877 566 @ xxx
PP-UOP 531 428 1032 589 724 396 800 398 868 374 836 3.67 *
PP-LOP 250 399 918 639 522 550 327 532 937 462 737 469 @ <xx
MP-UOP 13,52 355 16.37 4.29 17.67 3.88 16.07 4.46 21.76 3.93 19.82 3.44  #xx
MP-LOP 16.32 3.00 17.51 4,55 19.69 3.50 20.80 3.65 21.07 3.89 20.80 5.44  #xx
L6-MP 38.99 201 36.62 2.09 39.08 1.70 359 203 39.16 252 3575 320  *x=
L1-MP 46.97 1.78 4494 265 4854 251 4538 268 48.72 292 4562 234  H<xx
ue-PP 26.96 2.17 26.57 1.20 29.68 1.74 26.75 175 29.01 151 2829 1.32  «*x

U1-PP 29.93 3.30 31.94 238 3399 3.06 31.15 248 33.98 237 33.19 1.30  =**x

#:p<0.05, ##:p<0.01, *+x:p<0.001
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Table 7-2. Comparison of each variable of male cluster

Male

Pairs of clusters exhibiting statistically

significant difference in each values(p<0.05)

SN-UOP
SN-LOP
FH-UOP
FH-LOP
PP-UOP
PP-LOP
MP-UOP
MP-LOP
L6-MP
L1-MP
Ue-PP
U1-PP

1-2,1-3, 1-4, 1-5, 1-6, 2-3, 3-4, 3-5, 3-6, 4-5

1-2,1-3, 1-5, 1-6, 2-4, 2-5, 2-6, 3-4, 3-5, 4-5, 5-6

1-2,1-5, 1-6, 2-4, 3-5, 3-6, 4-5, 4-6

1-2,1-4,1-5

1-2,1-5, 1-6, 2-4, 3-5, 3-6, 4-5, 4-6, 5-6

1-3, 1-4, 1-5, 1-6, 2-5, 3-4,3-5, 3-6
1-3, 1-4, 1-5, 1-6, 2-4, 2-5, 3-6, 5-6

1-2,1-4,1-6, 2-3, 2-5, 3-4, 3-6, 4-5, 56

1-3, 1-4, 1-5, 2-3, 2-5, 3-4, 3-6, 4-5, 56

1-8, 1-5, 2-5, 3-4, 4-5, 4-6

1-3, 1-5, 1-6, 3-4, 4-5

#:p<0.05, **:p<0.01, #**:p<0.001

Table 7-3. Comparison of the mean and standard deviation in female clusters

Cluster
1 (n=11) 2 (n=5) 3 (n=23) 4 (n=31) 5 (n=30) 6 (n=8) Sig.
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
SN-UOP 1962 512 1349 443 1711 500 20.88 476 21.39 451 19.40 280 * %
SN-LOP 14.68 3.95 12.13 6.20 11.85 5.01 17.70 417 20.43 460 17.67 3.04 * oKk
FH-UOP 9.20 526 6.76 439 9.46 3.49 1047 450 10.79 3.97 9.06 258
FH-LOP 436 423 538 553 420 518 728 439 983 420 732 271 *kk
PP-UOP 8.83 4.27 9.20 550 852 443 879 445 11.28 355 6.85 3.57
PP-LOP 400 434 783 682 326 528 560 382 1032 417 512 2.82 *ok ok
MP-UOP 11.80 2.89 1795 6.71 13.04 4.07 1545 490 19.96 3.89 20.38 5.97 *kk
MP-LOP 16.63 4.53 19.32 8.74 18.29 4.29 18.64 3.78 20.92 355 22.11 295 *
L6—-MP 32.82 2.42 39.06 2.40 3471 227 3592 224 3557 222 3054 237 *ok ok
L1-MP 40.12 3.08 47.48 3.33 4298 257 4423 244 4488 244 39.81 255 *kx
U6-PP 23.60 2.09 2891 1.64 2547 151 2591 248 2658 1.59 23.63 1.95 *ok ok
U1-PP 28.11 271 3429 253 30.14 251 3056 246 3281 211 27.40 2.53 *ok ok

#:p<0.05, ##:p<0.01, *+x:p<0.001
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Table 7-4. Comparison of each variable of female cluster

Female Pairs of clusters exhibiting statistically Ihsignificant difference in each values(p<0.05)

SN-UOP 1-2, 1-4, 2-4, 2-5, 2-6

SN-LOP  1-5, 2-4, 2-5, 2-6, 3-4, 3-5, 3-6, 4-5

FH-UOP 2-5

FH-LOP  1-4, 3-4, 3-5, 4-5

PP-UOP 3-5, 4-5, 5-6

PP-LOP 1-5, 2-3, 3-5, 4-5, 5-6

MP-UOP 1-2, 1-4,1-5, 1-6, 2-8, 2-5, 2-6, 3-6, 4-5, 4-6

MP-LOP  1-4,1-5, 1-6, 2-5, 3-5, 4-5, 3-6

L6-MP 1-2,1-3, 1-4, 1-5, 1-6, 2-3, 2-4, 2-5, 2-6, 3-6, 4-6, 5-6
L1-MP 1-2,1-3, 1-4, 1-5, 2-8, 2-4, 2-5, 2-6, 3-5, 3-6, 4-6, 5-6
ué-PP 1-2,1-3, 1-4, 1-5, 2-8, 2-4, 2-5, 2-6, 3-5, 3-6, 4-6, 5-6

U1-PP 1-2,1-3, 1-4, 1-5, 2-8, 2-4, 2-6, 3-4, 3-5, 3-6, 4-5, 4-6, 5-6
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Table 8. Comparison of the mean and standard deviation between male clusters and test

Cluster

1 (n=23) 2 (n=8) 3 (n=21) whole group

Mean SD Sig Mean SD Sig Mean SD Sig Mean SD

SN-UOP 1213 4.01 * 21.99 293 * 16.39  3.20 16.41 4.84
SN-LOP 9.33 2.98 % 20.85 7.36 * 1437 4.35 14.44  6.10
FH-UOP 14.04 6.37 1110  6.13 * 8.14  3.22 10.04 6.50
FH-LOP 3.41 3.75 * 9.95 7.7 6.12  5.63 6.50 5.57
PP-UOP 5.31 4.28 * 10.32  5.89 7.24  3.96 7.68 4.26
PP-LOP 2.50  3.99 * 9.18  6.39 5.22  5.50 5.71 5.62
MP-UOP 13.52  3.55 % 16.37  4.29 17.67 3.88 17,57 4.88
MP-LOP 16.32  3.00 * 1751  4.55 19.69  3.50 19.54 4.3
L6-MP 38.99 2.01 * 36.62 2.09 39.08 1.70 * 37.96 2.63
L1-MP 46.97 1.78 4494  2.65 * 48.54  2.51 * 4710 2.89
u6-PP 26.96 2.17 * 26.57 1.20 29.68 1.74 * 27.99 2.09
U1-PP 29.93 3.30 *k 31.94 238 33.99 3.06 * 32.34 3.1
#:p<0.05, **:p<0.01, #**:p<0.001
Cluster
4(n=26) 5 (n=29) 6 (n=8) whole group
Mean SD Sig Mean SD Sig Mean SD Sig Mean SD
SN-UOP 16.03 4.29 18.47 4.52 * 16.96 2.20 16.41 4.84
SN-LOP 11.00 4.93 * 19.16  4.85 % 1597 494 14.44  6.10
FH-UOP 869 3.96 9.25 423 9.76  3.05 10.04  6.50
FH-LOP 3.96 4.00 * 9.93 4.9 * 8.77  5.66 6.50 5.57
PP-UOP 8.00  3.98 8.68 3.74 8.36  3.67 7.68 4.26
PP-LOP 3.27 532 * 9.37 4.62 ok 7.37  4.69 5.71 5.62
MP-UOP 16.07 4.46 21.76  3.93 % 10.82 3.44 17,57 4.88
MP-LOP 20.80 3.65 21.07 3.89 20.80 5.44 19.54 413

L6-MP 35.90 2.03 * 39.16  2.52 * 35.75 3.20 * 37.96 2.63

L1-MP 45.38 2.68 * 48.72  2.92 * 4562 2.34 4710 2.89
U6-PP 26.71  1.75 * 29.01  1.51 * 28.29 1.32 27.99 2.09
U1-PP 31.15  2.48 * 33.98 2.37 * 33.19 1.30 32.34 3.1

#:p<0.05, **:p<0.01, ##*:p<0.001
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Table 9. Comparison of the mean and standard deviation between female clusters and test

Cluster
1(n=11) 2 (n=5) 3 (n=23) whole group
Mean SD Sig Mean SD Sig Mean SD Sig Mean SD
SN-UOP 19.52  5.12 13.49 443 * 17.11 5.00 19.63 5.02
SN-LOP 14.68 3.95 1213 6.20 11.85 5.01 16.64 5.49
FH-UOP 9.20 5.26 6.76  4.39 9.46  3.49 9.94 413
FH-LOP 436 4.28 538 5.53 420 5.18 6.95 4.88
PP-UOP 8.83 4.27 9.20  5.50 8.52  4.43 9.30 4.29
PP-LOP 4.00 4.34 7.83 6.82 3.26 5.28 6.32 5.10
MP-UOP 11.80 2.89 * 1795 6.71 13.04 4.07 16.30 5.36
MP-LOP 16.63  4.53 * 19.32 8.74 18.29 4.29 19.28 4.35
L6-MP 32.82 242 * 39.06 2.40 * 34.71 227 35.00 2.83
L1-MP 40.12  3.08 *k 47.48 3.33 * 4298 257 43.55 3.17
U6-PP 23.60 2.09 * 2891 1.64 * 25.47  1.51 25.74 227
U1-PP 28.11 2.7 * 3429 2.53 * 30.14 251 30.78 2.99
#:p<0.05, **:p<0.01, #**:p<0.001
Cluster
4 n=31) 5 (n=30) 6 (n=8) whole group
Mean SD Sig Mean SD Sig Mean SD Sig Mean SD
SN-UOP 20.88 4.76 21.39 4.51 19.40 2.80 19.63 5.02
SN-LOP 17.7 47 20.43 4.60 * 17.67 3.04 16.64 5.49
FH-UOP 10.47  4.50 10.79  3.97 9.06 2.58 9.94 413
FH-LOP 7.28  4.39 9.83 4.20 * 732 2.7 6.95 4.88
PP-UOP 8.79  4.45 11.28 3.55 * 6.85 3.57 9.30 4.29
PP-LOP 560 3.82 10.32 4.7 ok 512 2.82 6.32 5.10
MP-UOP 15.45 4.90 19.96 3.89 ok 20.38 5.97 i 16.30 5.36
MP-LOP 18.64 3.78 20.92 3.55 * 2211 2.95 * 19.28 4.35
L6-MP 35.92 224 35.57 222 30.54 237 w3500 2.83
L1-MP 4423 244 4488 2.44 * 39.81 255 i 43.55 3.17
u6-PP 2591 248 26.58 1.59 * 23.63 1.95 * 2574 227
U1-PP 30.56 2.46 3281 2.1 * 27.4  2.53 i 30.78 2.99

#:p<0.05, **:p<0.01, ##*:p<0.001
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Abstract

Morphologic properties of the occlusal plane
in adult skeletal Class III malocclusion patients
using cluster analysis

Si—Nae Jung

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Byung—Hwa Sohn, D.D.S., Ph.D. )

The orthodontic treatment is the process of reconstructing occlusion
and the orthodontists” aim is to align arches and place them in harmony with
the individual occlusal plane. Because of the increasing awareness in the smile
line and the demand in surgical-orthodontic treatment by both the orthodontist
and the patient, the occlusal plane is becoming an important plane of reference.

This study was investigated to assess the morphologic properties of the
occlusal plane in skeletal Class III malocclusion patients. The subjects
consisted of 223 adults (115 male, 108 female), aged over 18 with a skeletal
Class III malocclusion. The subjects were subdivided using a cluster analysis,
with measurements representing the horizontal and vertical dysplasia. The
properties of the occlusal plane of each cluster was grasped and a
comparative analysis with the whole group was performed in order to evaluate
the occlusal plane of the skeletal Class III malocclusion patients with the facial

skeletal components. The results were as follows.

1. Each sex was subdivided into six clusters. ANB and APDI were the main
variables that subdivided the clusters horizontally and the facial height rate
and the SN-MP angle were main variables that subdivided the clusters

vertically.
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2. There were statically significant differences between male and female.
Male had larger measurements than female in regard to dimension. Also, the
Male was more hypodivergent in measurements related to the vertical skeletal
relationship, and had a greater Class III tendency in the antero—posterior

skeletal relationship.

3. the lower gonial angle and the lower facial height distinguished the

clusters regarding the vertical skeletal dysplasia.

4. Regarding the horizontal skeletal dysplasia, multiple featureless causative
factors such as maxilla and mandibular body length, saddle angle, articular

angle, gonial angle, etc. distinguished the clusters

5. In the male group, the clusters with a larger SN-MP angle and a smaller
facial height rate have a tendency for increased angles between the occlusal
plane and SN, FH, PP, MP. Horizontally, the clusters with a smaller ANB and a
larger APDI have a tendency for decreased angles between the occlusal plane
and SN, FH, PP, MP. However, there was no correlation between antero-
posterior dentoalveolar height and the degree of vertical or horizontal skeletal

dysplasia.

6. In the female group, the clusters with a larger SN-MP angle a smaller
facial height rate have a tendency for increased angles between the maxillay
occlusal plane and SN, MP and increased angles between the mandibular
occlusal plane and SN, FH, PP, MP. However, there was no correlation
between occlusal plane inclination and the degree of horizontal dysplasia and
between antero—posterior dentoalveolar height and the degree of vertical or

horizontal skeletal dysplasia.

7. In the female group, in contrast to the male group, the correlation

between occlusal plane and skeletal components was small.
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