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1.4 &4 (Fig.1)

1) S (Sella Turcica)

2) N (Nasion)

3) Po (Porion)

4) Or (Orbitale).

5) Ar (Articulare)

6) Go (Gonion)

7) Me (Menton)

8) Pog (Pogonion)

9) A point (Subspinale)
10) B point (Supramentale)
11) ANS (Anterior Nasal Spine)
12) ANS': ANS ol N—Malol] 448 e =
13) PNS (Posterior Nasal Spine)

I~
2
w2

Fig. 1. Cephalometric landmarks

Number and Mean Age of malocclusion group

Table 1.
Class 1 Class I div. 1 Class III
Groups

Number Age Number Age Number Age

Hyperdivergent 20 1.5 )
. 0 11.9 20 11.6

(over 38.95°)
Neutral .~ 20 11.6 20 11.8 20 11.6
(31.67°-38.95")
Hypodivergent
(under3l67°) 20 11.8 20 11.9 20 11.8
Total 60 11.6 60 11.9 60 11.7
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24233
(O} AEASYL(Fig.2)

1) SN — MP
2) FH — MP
3) PP - MP
4y OP — MP

5) Gonial angle

6) Upper gonial angle
7} Lower gonial angle
8) SNA

9) SNB

10) ANB

11} Ul to SN

12) L1 to MP

13) Ul to L}

Fig. 2.  Angular measurements

() A=A &85 (Fig.3)

1) Overbite

2) Wits appraisal

3) S — N (Anterior cranial base length)
4) S — Ar (Posterior cranial base length)
5} Ar — Go (Ramus height)

6) Go — Me (Mandibular body length)}
7) PTFH (Posterior total facial height)
8) ATFH (Anterior total facial height)
9) AUFH {Anterior upper facial height)
10) ALFH (Anterior lower facial height)
11) AUDH (Anterior upper dental height}

12) PUDH (Posterior upper dental height)
13) ALDH (Anterior lower dental height)
14) PLDH (Posterior lower dental height)

Fig. 3. Linear measurements

(o) WEEE=
1) PTFH/ATFH
2) AUFH/ATFH
3) ALFH/ATFH
4) RH/ATFH

5} PUDH/AUDH
6) PLDH/ALDH

3. Ay

ol Aol a} dojA AFA, AZA, WEET
2} 82 Cyber 170825 computer & SPSS Package
& o] &3lod BA At

1 O B RS

A A g8 507 o] SN—MP angled &4 #3
FFae 35,31, L2d4E 36073 ebsloh, o
2+ 4] hyperdivergent groups SN —MP angleo] 38.
g5°¥ o} 2 Fo]i hypodivergent group2 31.67° %
o} A& Folv] 2 Aol neutral groupe & ek,
Erges q%ﬂﬂ%%nﬂﬂﬁﬂ%%MZ%

S
vy



Table 2. Mean and standard deviation of measurements in each vertical group of Class I malocclusion.

Hyperdivergent Neutral Hypodivergent SNK
Variables F-test multiple
Mean SD Mean | SD Mean SD ’ range test
Angular measurements (degree)
SN-MP 43.55 2.50 35.83 210 28.78 3.19 kit O<N<E
FH-MP 3398 3.77 28.28 2.98 22.50 4.20 b O<N<E
PP-MP 3290 2.86 27.23  2.71 21.33 3.14 rxx O<N<E
OP-MP 19.05 2.75 17.60 3.28 13.70 2.86 *x% O<N=E
Gonial A. 128.38 5.30 123.88 4.42 115.51 5.23 b O<N<E
Upper G.A. 47.88 3.94 48.20 3.66 46.38 3.54
Lower G.A. 80.50 3.05 75.68 2.32 69.13  2.55 Hk O<N<E
SNA 77.43 2.82 80.75 3.54 81.53 3.32 kb E<N=0
SNB 73.45 2.13 77.98 2.83 79.73  3.47 bl E<N=0
ANB 398 1.53 2,77  2.11 1.80 . 2.06 ** O<N=E
Ul to SN 101.05 5.35 109.03 5.09 112,93 17.58 bl E<N<O
L1 to MP 9130 6.42 96.30 5.72 97.80 6.32 ** E<N=0
Ul toLl 12435 9.83 11993 8.25°  120.53 11.73
Linear measurements (mm)
Overbite 1.25 1.18 1.38 1.56 2.60 1.51 *x E=N<O
Wits appraisal -2.50 145 -1.28 3.14 -1.45 2.88
S—-N 68.25 2.7 68.75 3.17 69.35 2.83
S—Ar 33.68 2.91 35.23 3.25 35.83 4.00
Ar—Go 42.43 4.05 45.63 3.53 48.18 5.05 b E<N=0
Go—Me 70.83 4.01 72.18 3.81 74.03 6.23 :
‘PTFH 73.40 4.52 78.38 5.12 81.20 17.16 *k % E<XN=0
ATFH 12493 6.42 122.28 4.69 117.48 6.67 #++  O<N=E
AUFH 54.85 3.55 54.48 2.71 53.35 3.38 ,
ALFH 70.08 4.11 67.80 3.55 64.13 4.47 et O<N=E
AUDH 30.38 2.03 28.35 243 27.00 2.69 bt O0=N<E
PUDH 22.53 275 2233  1.67 22.00 2.08
ALDH 42.55 3.08 42,15 3.27 40.70 3.37
PLDH 32,63 2.29 3248 2.78 32.23 3.14
Ratio (%)
PTFH/ATFH 58.75 1.89 64.10 2.96 69.12 3.47 ok E<N<LO
AUFH/ATFH 4390  1.68 44,55 1.70 4541 1.72 * E=N<N=0
ALFH/ATFH 56.10 . 1.68 5545 1.70 5459 176  * O=N<N=E
RH/ATFH 3396 2.74 3732 250 41.01 3.33 bl E<NSO
PUDH/AUDH 74.16 5.97 78.77 6.19 81.48 5.84 b E<N=0
PLDH/ALDH 76.69 2.70 77.06 5.18 79.19 3.83
*: P<O0.05, ** P<0.01, *** P<0.001
E hyperdivergent, N: neutral, O: hypodivergent
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Table 3. Mean and standard deviation of measurements in each vertical group of Class I1

division 1 malocclusion.

Hyperdivergent Neutral Hypodivergent SNK
Variables F-test multiple
Mean SD Mean. SD Mean SD range test
Angular measurements (degree)
SN-MP 42.35 3.38 36.43 1.79 27.88 3.98 *xxk O<N<E
FH-MP 33.23 3.80 28.63 2.62 20.73  3.71 *kk O<N<E
PP-MP 31.93 4.31 27.20 2.45 21.00 3.22 ok O<N<E
OP-MP 20.13  3.97 17.15 3.32 13.68 2.64 k% O<N<E
Gonial A. 126.23 5.00 121.96 4.69 11438 5.42 *xe O<N<E
Upper G.A. 47.08 3.41 4723  3.46 45.88 4.14
Lower G.A. 79.15  3.30 74.73  2.47 68.50 3.07 b O<N<E
SNA 79.38 2.37 80.88 3.95 82.03 3.57 ** E=N<N=0
SNB 73.28 2.14 75.10 3.15 77.95 3.52 b E=N<O
ANB 6.10 1.42 5.78 2.12 4.08 2.06 ** O<N=E
Ul to SN 109.63  6.09 111.98 17.07 117.43 5.48 e E=N<O
L1 to MP 93.93 5.70 98.13 5.74 100.18 5.13 ** E<N=0
Ul to Ll 114.08 5.29 114.55 7.68 114.53 17.54
Linear measurements (mm)
Overbite 273 1.51 3.58 1.40 3.50 1.74
Wits appraisal 2.80 276 3.08 2.07 2.73  2.87
S—N 68.58 3.81 68.98 2.72 69.03 3.85
S—Ar 33.93 264 36.58 3.58 36.85 3.32 * E=N<O
Ar—Go 4293 4,55 44.65 4.58 4898 §5.52 e E=N<O
Go—Me 69.63 6.59 69.83 4.97 72.08 5.24
PTFH 7443  6.35 77.03 6.52 81.30 6.72 bl E=N<O
ATFH 124.65 8.53 119.90 7.03 117.33 8.48 ** =N<N=E
AUFH 54.50 4.02 53.10 3.83 5420 3.82
ALFH 70.15 5.54 66.80 4.44 63.13 5.51 b O<N<E
AUDH 30.30 2.60 29.38 2.31 27.40 2.11 ** O<N=E
PUDH 22.25 2.84 22,13  2.95 21.88 2.59
ALDH 44.18 445 42.65 3.06 41.03 452
PLDH 33.25 3.42 32.88 2.57 31.73 3.44
Ratio (%)
PTFH/ATFH 59.71 2.86 64.25 2.15 69.29 341 *Ex E<N<O
AUFH/ATFH 43.72 1.70 44.29 1.82 46.19 1.62 * E=N<N=0
ALFH/ATFH 56.28 1.70 55.71 1.82 53.81 1.62 * O=N<N=E
RH/ATFH 34.44 2.77 37.24 235 41.75 3.72 bl E<N<O
PUDH/AUDH 73.43 7.28 75.79 17.14 79.85 6.79 *x E=N<O
PLDH/ALDH 75.26 4.75 77.09 3.57 77.33 3.33
* P<0.05, **. P<0.01, **x: P <0.001
E: hyperdivergent, N: neutral, O: hypodivergent
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Table 4. Mean and standard deviation of measurements in each vertical group of Class III malocclusion.

Hyperdivergent Neutral Hypodivergent SNK
Variables F-test multiple
Mean SD Mean SD Mean SD range test
Angular measurements (degree)
SN—-MP 43.08 2.58 3540 1.70 28.85 3.40 R O<N<E
FH-MP 3480 3.48 27.30 1.83 22.05 3.80 REE O<N<E
PP-MP 32,53 3.91 26.40 2.73 21.60 3.65 b O<N<E
OP-—-MP 20.33 2.83 17.15  3.23 15.35 3.18 A O<N<E
Gonial A. 133.18 3.34 125.86 2.99 119.78 4.19 *hx O<N<E
Upper G.A. 4943 293 49.18 2.38 4790 3.75
Lower G.A. 83.75 241 76.68 1.84 71.88 3.39 *x% O<N<E
SNA 77.73 2.43 79.58 2.75 81.73 3.89 e E<N<O
SNB 78.70 2.79 81.18 2.20 84.05 3.82 *kk E<N<O
ANB -0.97 2.01 -1.60 1.37 -2.33 229 * O<N=E
Ul to SN 103.88 5.62 109.10 6.15 111.83 8.30 ** E<N=0
L1 to MP 82.90 6.62 86.88 4.77 88.73 17.18 ** E<N=0
Ulto Ll 130.20 8.39 129.80 8.92 130.38 10.90
Linear measurements (mm)
Overbite 1.68 243 2.35 253 2.88 243
Wits appraisal -10.48 3.72 -9.48 2.14 -8.23  4.02
S—-N 66.80 2.30 66.58 2.28 66.78 2.98
S—Ar 3295  3.46 33.80 3.61 34.68  2.92
Ar—Go 45.08 3.18 46.15 3.62 48.50 4.31 * E=N<N=0
Go—Me 72.85 5.58 73.23 4.08 75.05 = 5.85
PTFH 75.00 3.97 76.63 4.79 80.05 6.07 ** E=N<O
ATFH 126.25 7.49 119.08 6.83 116.18 8.52 Fkx O<N=E
AUFH 55.60 3.68 53.23 4.32 52.83 . 3.60
ALFH 70.65 . 5.28 65.85 445 63.35 5.33 il 0=N<E
AUDH 30.48 2.37 27.70 2.19 25.75  3.07 e O<N<E
PUDH 2295 2.17 21.78 1.88 21.00 2.56 * O0=N<N=E
ALDH 42.00 2.23 41.05 3.07 40.35 . 2.21
PLDH 31.20 2.87 31.20 247 31.33 . 2.33
Ratio (%)
PTFH/ATFH 59.41 2.18 64.35 1.72 68.90 2.77 *kx E<XN<O
AUFH/ATFH 44,04 1.97 44.70 - 1.98 45.47 1.23 * E=N<N=0
ALFH/ATFH 55.96 1.97 55.30 249 54.53 1.23
RH/ATFH 35,71 2.48 38.76 2.47 41.75 = 2.83 Fkk E<N<O
PUDH/AUDH 75.30 5.72 78.63 6.25 81.55 6.38 o E=N<N=0
PLDH/ALDH 74.29 5.13 76.00 - 3.28 77.65 4.28 E=N<N=0
*: P<0.05, **:. P<0.01, **%: P<0.001

E: hyperdivergent,

N: neutral,, O: hypodivergent
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Table 5. Mean and standard deviation of measurements in each malocclusion group

Class [ Class IT div. 1 Class I1I SNK
Variables F-test multiple
Mean SD Mean SD Mean SD range test

Angular measurements (degree)

SN-MP 36.05 6.61 35.55 6.76 35.78 6.42

FH-MP 28.25 5.95 27.53  6.20 28.05 6.12

PP-MP 27.15 5.56 26.71 5.62 26.84 5.65

OopP—-MP 16.78 3.70 16.98 4.18 1761 343

Gonial A. 122.58 7.29 120.86 7.00 126.27 6.53 *xx 2=1K3

Upper G A. 4748 3.74 46.73 3.67 48.83 3.09 *® 2=1K3

Lower G.A. 75.10 5.38 74.13  5.28 77.44 5.56 *® 2=1K3

SNA 79.90 3.69 80.76 3.49 79.68 3.50 '

SNB 77.05 3.88 75.44 3.52 81.31 3.69 ok xXKIK3

ANB 2.85 2.10 5.32  2.06 -1.63  2.04 >k k X2

Ul to SN 107.67 17.80 113.01 7.13 108.27 7.45 *® 1=3<2

L1 to MP 94.80 6.63 97.41 6.04 86.17 6.69 *xk XKK?2

UltoLl 121.60 10.06 114.39 6.84 130.13 9.38 *kok <IK3
Linear measurements (mm)

Overbite 1.74 1.53 3.27 1.58 2.30 247 * ok 1=3<2

Wits appraisal -1.74 2.61 2.87  2.55 -9.23  3.53 * kK IK2

S—N 68.78 2.90 68.86 3.55 66.72 2.50 k% 3<2=1

S—Ar 3491 3,55 35.45 354 33.81 3.36 ** 3<1=2

Ar—Go 45.41 4.81 45.52 595 46.58  3.94

Go—Me 72.35 5.13 70.51 6.10 73.70  5.23

PTFH 77.66 6.49 77.59 7.94 77.23 5.37

ATFH 121.56 6.66 120.63  8.20 120.67 8.62

AUFH 54.23 3.24 53.93 3.87 53.88 4.01

ALFH 67.33 4.70 66.70 5.40 66.79 5.82

AUDH 28.58 2.74 29.03 245 27.98 3.19 * 3=1<1=2

PUDH 22.29  2.19 22.09 2.78 2191 2.33

ALDH 41.80 3.28 42,62 4.15 41.13 2.58 ** 3=1<2

PLDH 3245 271 32,62 3.22 31.24  2.53 * & 3<1=2
Ratio (%)

PTFH/ATFH 63.89 5.09 64.32 542 64.00 4.49

AUFH/ATFH 4461 1.78 44,71 1.77 4465 1.84

ALFH/ATFH 55.39 1.80 55.29 1.77 55.35  2.02

RH/ATFH 37.36  4.05 37.74 4.44 38.60 3.56

PUDH/AUDH 77.99 6.90 76.09 7.84 78.31 6.57

PLDH/ALDH 7763 4.13 76.54 4.38 7595 4.45

*: P<0.05, **:  P<0.01, P <0.001

1: Class|, 2: ClassII div. 1, 3: Class I
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Table 6. Correlation coefficients of SN-MP angle with all the other variables

' Variables Norm.al Class I Cl.a ss 11 Class III Total
occlusion div. 1

Angular measurements (degree)
FP—MP .70 .89 .92 .90 .89
PP-MP .75 .90 91 .87 .88
OP-MP .59 .69 .61 61 .61
Gonial angle .50 .80 17 .80 72
Upper G.A. .06 .23 .19 .03 .14
Lower G.A, 71 .92 .89 .92 .87
SNA -.51 -.54 -43 -.57 -.50
SNB -.56 -.76 -68 -71 -.59
ANB .17 47 44 .30 .26
Ul to SN -.26 -.62 -.56 -.54 -51
L1 to MP -34 -.40 -46 =37 -33
UltoLl -.18 .09 .01 .02 .02

Linear measurements (mm)
Overbite 12 -42 -24 -20 -.23
Wits appraisal -27 -.10 -.04 -35 - 11
S—N -.05 -.14 -.16 .07 -.08 -
S—Ar -.26 -.29 -38 -21 -.28
Ar-Go -.65 -.60 =71 -.36 -57°
Go—Me -15 -46 -39 -.09 -.30
PTFH -.64 -.60 -68 -.36 -.56
ATFH .14 45 .20 .59 .39
AUFH .05 17 .02 37 .19
ALFH .30 .52 .29 .63 41
AUDH 43 .49 .37 73 .50
PUDH .02 .10 .05 41 .16
ALDH .27 .23 17 .36 .22
PLDH -.01 -.02 -.09 .09 -.02

Ratio (%) }
PTFH/ATFH -.93 -.93 -.98 -.97 -.95
AUFH/ATFH =32 -.36 -31 -.35 -.33
ALFH/ATFH .32 .36 31 34 32
RH/ATFH -74 -.81 -.90 -.80 -.81
PUDH/AUDH -39 -42 -52 -.50 -.44
‘PLDH/ALDH -.23 -37 -43 -26 © =31
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A4 (Student —Newman—Keuls mutiple range
test) & Al slgiz 2 A} Table2, 3, 4,500 A4l
s3ich.
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—~ ABSTRACT —

A CEPHALOMETRIC STUDY ON THE VERTICAL AND
ANTEROPOSTERIOR DYSPLASIA OF THE CRANIOFACIAL SKELETON

Keun-Wook Bae, Young-Kyu Ryu
Department of Orthodontics, College cf Dentistry, Yonsei University.

The purposes of the present study were to describe the vertical and anteroposterior facial
dysplasia, and to identify morphologic differences associated with various facial patterns.

Anteroposterior dysplasia was classified by traditional Angle’s malocclusion classification
and according to vertical relationships based on the SN-MP angle, facial pattern was subclassified
to 3 vertical groups in each malocclusion group. Each vertical group composed of 20 samples
and total 180 samples aged from 9 to 14 years.

The results were as follows;

1. The skeletal differences that lead to disportionate lower facial height in vertical and antero-
posterior facial dysplasia were closely related to mandibular morphology.

2. Hyperdivergent group, compared with hypodivergent group, demonstrated decrease of SNA
and SNB and linguoversion of maxillary and mandibular central ihcisors in all malocclusion
groups.

3. Irrespective of rotation of the jaws, Wits appraisal was a useful measurement in evaluation
of relative anteroposterior relationship of maxilla and mandible.

4. As SN-MP angle increased, anterior facial height, especially lower anterior facial height,
demonstrated significant increase and intermaxillary space also tended to increase.

5. The correlation coefficients of SN-MP angle and PTFH/ATFH demonstrated the highest

value in all malocclusion groups.
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